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Organization Structure for Academic Matters

Chairman, Senate I Senate |
— Dean of Academic Affairs [

| SUGC [={Associate Dean(s) of Academic Affairs = SPGC |

| HOD orHIOS (HSS) |

| DPGC |
[ooec]

Thesis Supervisor(s) OR
Faculty Advisor(s)

Faculty Advisor(s)

Committees for Academic Matters of the PG Students

Department/Discipline Post-Graduate Committee (DPGC): Each department/ discipline/inter-
disciplinary research program has a DPGC to deal with all the academic matters of its PG and Ph.D.
students. The committee members and its convener are appointed by the concerned Head. The Thesis
supervisor(s) or Faculty advisor(s) of a PG/Ph.D. student report the academic matters related to that
PG/Ph.D. student to the concerned DPGC. Its composition and scope of work are described below:
Composition of DPGC Scope of Work
1. Members: 3-4 faculty | 1. To deal with issues related to academic Programs, PG and Ph.D.
members representing curriculum and courses, academic performance, academic
all the major | indiscipline, academic malpractices of individual PG student and
specializations of that | send its recommendations to the SPGC.
discipline and PG/Ph.D. | 2. Assessment of the academic Programs and suggests appropriate
Student Representative revisions or modifications or improvements to Academic
nominated by the Senate through SPGC.
Students Gymkhana (for

3. Revising the PG and Ph.D. curriculum.

non-evaluation item 4. Starting of new PG Programs and courses and recommending same
only). to the SPGC.

2. Convener: One of the | 5. Cases of Early-termination of the PG and Ph.D. students of the
members of DPGC concerned Departments/Disciplines.

appointed by the | 6. Any other issue related to PG and Ph.D. students.
concerned Head.

3. Appointing authority:
The concerned Head.

Senate Post-Graduate Committee (SPGC): This is an Institute level committee for dealing with
the academic matters of the PG and Ph.D. students based on the recommendations of the
concerned DPGC and submit its recommendations to the Senate. Its composition and scope of
work are described below:



Composition of SPGC

Scope of Work

1. Members:

(A) Conveners DPGC of all the
disciplines, HSS and all the
centers

(B) One PG and one Ph.D. student
representative nominated by
the Students Gymkhana(for
non-evaluation item only).*

2. Convener: Nominated by the
Senate
3. Member Secretary: DR/AR
(Academics) ex-officio

To discuss the issues recommended by the DPGCs
covering the academic programs, PG and Ph.D.
curriculum and courses, academic indiscipline,
academic malpractices and send its recommendations to
the Senate.

Based on the recommendations of the DPGC, and
assessment of the academic programs, suggest
appropriate revisions or modifications or
improvements to Senate.

Discussing the revision of the PG and Ph.D. curriculum
based upon the recommendations of the DPGC and
recommending same to the Senate.

Discussion on the starting of new PG programs.

Discussion on starting of new PG and Ph.D. courses and
recommending same to the Senate.

Cases of Early-termination of the PG and Ph.D. students
keeping in view the recommendations of the concerned
DPGC.

Any other academic issue related to the PG and Ph.D.
students.

*to be excused from those meetings or part of meeting in which certain academic performance issues of

the students are to be discussed




Rules and Policies for PG and Ph.D. program

1. Teaching Assistantship (TA) Work: ALL the Full-time M.Tech. and Ph.D. students
irrespective of their category of admission (i.e. MHRD/ Institute TA, external agency
Fellowship Awardees (FA) / Sponsored (SW) have to do Teaching Assistantship (TA) duties
assigned by the Institute or Competent Authority to the extent of 8-12 hours of work per
week.

Under the TA duties, a M.Tech./ Ph.D. student is supposed to assist the concerned
faculty member (to be known as TA Supervisor) in the academic work related to conducting of
practical classes, tutorial classes, preparing assignments/tutorials and their solutions,
invigilation duties, etc. and the other academic work assigned by the concern TA Supervisor or
the Competent authority.

TA must NOT be assigned confidential work such as setting up question papers of
different examinations and quizzes, final evaluation of answer sheets of different exams, and
finalizing the grades, etc. Under no circumstances,

TAs cannot be assigned the duties of taking lecture classes of any course.

Monthly release of M.Tech./ Ph.D. scholarship/Fellowship requires submission of TA
work report in the specified format duly signed by the TA Supervisor and Thesis supervisor or
Faculty Advisor.

2. Release of M.Tech., M.S. (Research) and Ph.D. Scholarship/ Fellowship: Each M.Tech./
M.S. (Research)/ Ph.D. student must be present in the Institute at least during the working
hours on all working days unless he/ she has been sanctioned for entitled leave. Each M.Tech./
M.S. (Research)/ Ph.D. student has to sign an attendance register daily during the specified
time kept in the office of the concerned Discipline/ School/ institute.

3. The scholarship/ fellowship of the M.Tech./ M.S. (Research)/ Ph.D. students admitted under
different category shall be processed for payment on the monthly basis by the respective
Head, only after receiving a report from the concern TA supervisor and/ or thesis supervisor/
advisor duly signed by him/ her (as the case may be).

4. Maximum Duration of Ph.D./ M.Tech./ M.S. (Research) Scholarship for TA category
students:

a. Maximum duration of Ph.D. scholarship will be FIVE years from date of joining the
Ph.D. program or date of Ph.D. thesis submission, whichever is earlier. Ph.D. student
under Institute Teaching Assistantship category, on satisfactory annual progress for four
years of his/ her Ph.D. program be eligible for the Ph.D. scholarship during the fifth year of
Ph.D. program, based on his/ her request for extension of scholarship on a half-yearly basis,
subject to rigorous evaluation at the end of four years and no case of violating any rules,
regulations, academic ethics, and discipline policy of the Institute should be pending against
a Ph.D. student. In all other cases, continuation of scholarship during the fifth year of Ph.D.
program may be considered from the Research Project Fund/ RDF/ CPDA of concerned
Thesis Supervisor.

In no circumstance will the Institute Teaching Assistantship be extended beyond five years.
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In case of unsatisfactory performance, where a fellowship needs to be stopped temporarily
or permanantly for any student, the Thesis Supervisor(s), PSPC members and DPGC-
Convener have to recommend it to Head of department. Head should communicate the
decision to Finance and Accounts Section with a copy to the Academic Office.

b. Maximum duration of Scholarship for M.Tech. student is two years or date of viva
whichever is earlier.

C. The maximum duration excludes the time period for which a student does not get the
scholarship from the Institute due to receipt of internship/ fellowship/ scholarship/
honorarium paid by external agency.

d. A Ph.D. student can leave the institute to take up an employment or Post-doc fellowship
after submitting his/her Ph.D. thesis and the No Dues certificate. In such cases, the Ph.D.
scholarship of the student, if he/she is getting it, will be stopped w.e.f. from the date of
Ph.D. thesis submission or joining for employment of Post-doc, whichever is earlier.

€. The Ph.D. scholarship of last month will be released after Ph.D. viva and submission of No
Dues Certificate by the Student.

f. For any such issues related to Ph.D./ M.Tech./ M.S,, the student should move his/ her
application through his/ her Thesis Supervisor(s), Convener of DPGC and the Head of his/
her discipline/ school.

g. Scholarship options for Female students during Maternity Leave (ML):

Option 1: No scholarship during ML and full scholarship beyond the maximum
scholarship time period* for the duration of ML @ scholarship applicable during ML.
Option 2: 25% of the applicable scholarship rate during ML and 75% of the
scholarship for the duration beyond the maximum scholarship time period* for the
duration of ML @ scholarship applicable during ML.

Option 3: Full scholarship during ML and no scholarship beyond the maximum
scholarship time period* (only for those female students who are only earning
member for their dependents. Income proof of husband/ dependents must be enclosed
with the application form).

In case a female student completes her Ph.D./ M.Tech./ M.S.(Research) program within
the applicable maximum scholarship duration* even after availing ML then the
scholarship not paid because of choosing option 1 and option 2 can be released after
submission of her Ph.D./ M.Tech./ M.S.(Research) thesis.

* 5 years for Ph.D. and 2 years for M.Tech./ M.S.(Research) program from the date of
joining the respective program or date of thesis submission whichever earlier.

5. Ph.D. Course Credit Requirements: The minimum and maximum number of courses and
credits for the different categories will be as follows.

In addition to the course requirements mentioned below, each Ph.D. student has to do a
compulsory course HS 641: English Communication Skills having contact hours (L-T-P) of
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2-0-2 to improve his/her English language communication skill within its FIRST YEAR of
joining the Ph.D. program. This course will have grades as Pass (PP) or No Pass (NP) i.e. it
will not affect the CPI of the student.

Category I: Ph.D. students with M.Tech./ M.E./ M.Phil. Or equivalent qualification shall do
2-3 Ph.D. level courses of at least 3 credits each and 1 Ph.D. seminar course of at least 2 credits.

Minimum number of courses will be 2 Ph.D. level courses and one Ph.D. seminar course (i.e.
(minimum coursework of 8 credits).

Category II: Ph.D. students having M.Sc./ M.A./ M.Com./ M.B.A./ B.Tech./ B.E. or
equivalent qualification admitted to a Science or HSS discipline shall do 5-7 courses of at
least 3 credits each and 1-2 Ph.D. seminar courses of at least 2 credits each.

Minimum number of courses will be 5 Ph.D. level courses and one Ph.D. seminar course
(minimum coursework of 17 credits).

Category III: Ph.D. students having B.Tech./ B.E./ M.Sc. or equivalent qualification
admitted to Ph.D. Program in an Engineering discipline shall do 6-8 courses of at least 3
credits each and 1-2 Ph.D. Seminar courses of at least 2 credits each.

Minimum number of courses will be 6 Ph.D. level courses and one Ph.D. seminar course
(minimum coursework of 20 credits).

Duration of Ph.D. Coursework: All the Ph.D. students are required to do course work, which
shall normally be completed:

a. Within one semester from the date of joining by the students having M.Tech./ M.E./
M.Phil. or equivalent qualification.

b. Within the first two semesters from the date of joining by the students having B.Tech./
B.E./ M.Sc./ M.A./ M.Com./ M.B.A. or equivalent qualification.

c. All the Ph.D. students MUST complete their course under normal circumstances within
ONE year of joining the Ph.D. program.

d. For any variation other than the requirements mentioned in (a)-(c), permission from
the Senate Post Graduate Committee (SPGC) will be required which will consider the
recommendations of the Discipline Post Graduate Committee (DPGC) while deciding on
the matter.

Minimum CPI requirement: Each Ph.D. student must maintain a minimum CPI of 6.0 at the
end of each semester for continuation in the program. Below this CPI, the Ph.D. student will
be placed on Academic Probation (AP) which is one time exercise during the entire
duration of the Program with maximum deduction of Scholarship up to 50%. During
Academic Probation, the Ph.D. student must secure a CPI of 6.0 for continuation in the Ph.D.
Program otherwise the student will be discontinued from the program.

An M.Sc./ M.Tech. student can graduate if he/she earns credits in all the prescribed
courses of study (i.e. with CPI 4.0) but, an M.Tech. student should maintain a minimum CPI of
6.0 for continuation of Scholarship under TA category of admission. The faculty members of
the concerned discipline/school should ensure that generally a PG student does not graduate
with minimum CPI of 4.0.



10.

Senate in its 14th meeting held on 20 February 2018 has decided that any M.Sc.
student who secures CPI less than 3.0 at the end of any semester will be discontinued from
his/ her M.Sc. program with an exception that Senate Chairman may consider the appeal of
such student to continue in M.Sc. based upon genuineness of the appeal.

Senate in its 14th meeting held on 20 February 2018 has decided that any M.Tech.
and M.S. (Research) student who fails to secure minimum CPI of 5.0 and 6.0 respectively at
the end of any semester will be discontinued from M.Tech. and M.S. (Research) program with
an exception that Senate Chairman may consider the appeal of such student under exceptional
circumstances to continue in M.Tech. or M.S. (Research) program based upon genuineness of
the appeal. Any M.Tech. student securing CPI in range of 5.0 to 6.0 to be placed on
Academic Probation with 25% deduction in the M.Tech. scholarship. Full scholarship will
be resumed once M.Tech. student secures CPI 6.0 or more.

Policy for Auditing a Course:

a. If a student formally registers to audit a course through proper course registration and
wants Audit grade (AU) to be printed on his/her gradesheets for that course, then the
concerned student
(i) Must meet the class attendance criteria of that course as announced by the course
coordinator AND
(i) Must appear in all the components of the evaluation and secure a pass grade (i.e. non-
FR) grade at the end of the semester. Otherwise audit of a course will be considered an
informal arrangement between the concerned student and the concerned Course
Coordinator for attending the course classes for the sake of enhancement of
knowledge/information/skills and in such cases no grade will be shown in the grade sheet
for such audited course. No re-exam will be conducted for audit courses.

b. The number of formal or informal audit registered student cannot be used to satisfy the
minimum student criteria to run a course.

Confirmation of Registration for Ph.D. Degree: Ph.D. students shall be granted
Confirmation of Registration for the Ph.D. degree from the first working day of the
semester following the one in which they have successfully completed the required course
work.

Selection of Thesis Supervisor: A M.Sc. and M.Tech. student has to formally select his/ her
thesis supervisor(s) after completing the required course-work.

A Ph.D. student has to formally select his/her Thesis Supervisor(s) either within ONE
semester of joining the Ph.D. Program or after completing the required course-work.

One thesis supervisor will be from the discipline and other supervisor(s) can be taken
from within/outside the Discipline/Institute. Maximum number of thesis supervisors
should NOT be more than three under normal circumstances.

Until a M.Sc, M.Tech. or Ph.D. student finally and formally selects his/ her thesis
supervisor, the concerned Head will be the Faculty Advisor to the student. The faculty
advisor will provide guidance and advice concerning academic, professional, and personal
growth of the assigned students. The guidance to the students will enable them to complete
their course of study in a smooth and satisfactory manner.



11.

12.

13.

Constitution of PG Student's Progress Committee (PSPC): Progress of thesis work of each
M.Sc,, M.Tech. and Ph.D. student will be monitored through a committee called PG Student's
Progress Committee (PSPC).

Composition of PSPC: The PSPC will consist of the thesis supervisor(s), one faculty within
the discipline and other faculty/expert within/outside the discipline. One of the thesis
supervisors will be the Convener of the PSPC. Visiting Faculty Members and Fellowship
Holders can only be Co-Supervisor.

The process of constituting the PSPC can be initiated by a PG/Ph.D. student once the Thesis
Supervisor(s) is (are) finalized. The respective DPGC convener recommends the PSPC to HOD
and subsequent recommendations are reviewed and approved by the SPGC convener and
notified by the Academic Office.

At a time, no Thesis Supervisor should guide more than 3 TA category Ph.D. students. The
Thesis Supervisor of the Ph.D. student who has completed FIVE years and he/ she is yet to
submit the Ph.D. Thesis, will not be allowed to take new Ph.D. students.

Procedure for Change of Thesis Supervisor(s): For Change of thesis supervisor(s), the
concerned student should write an application addressed to DOAA which should be routed
through proper channel. The application should have written consent of the existing Thesis
Supervisor(s) and new Thesis Supervisor(s) with the recommendation of DPGC Convener and
Head of the concerned discipline/school/center, ADOAA(PG & PhD) for approval by DOAA.

The form should be accompanied with PSPC constitution form and if required new PSPC
members may also be suggested.

In case, a new co-supervisor is not from IIT Indore then the duly filled “Form for selecting
a co-supervisor from an external or sponsoring organization” on the letter head of his/her
parent Organization/Institute/University must also be attached along with the application.

Request for change of PSPC of any PhD student will not be considered once the student
enters into the 4th year of his/her PhD program.

Finalization of the PG/ Ph.D. thesis Topic: Once the thesis topic of a M.Sc., M.Tech. and Ph.D.
student is decided then it should be brought to DPGC for formal approval and institute-wide
circulation to avoid the duplication of the thesis work.

Monitoring the Progress of the PG/ Ph.D. Student: The PSPC will monitor the progress of
the thesis work of the M.Sc., M.Tech. and Ph.D. student through a Comprehensive Evaluation
of Research Progress (CERP).

For the Ph.D. student, the first CERP is to be conducted within one year of joining the Ph.D.
Program.

Based on the CERP, the PSPC will evaluate the progress of the work of the Ph.D. student in
terms of satisfactory or unsatisfactory. The progress report duly recommended by the PSPC
members must be submitted online to the Academic Office for further action latest by 30t
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14.

15.

16.

17.

April for the Ph.D. students registered in the Ph.D. Program in the Autumn Semester and by
31st October for the Ph.D. students registered in the Ph.D. Program in the Spring Semester.

In case the CERP report of a student is found unsatisfactory then he/ she will have to give
another CERP before the PSPC within maximum THREE months from the corresponding CERP.
If second time CERP is also unsatisfactory, then matter must be reported to the SPGC Convener
for further action.

If required, the Thesis Supervisor(s) may arrange additional CERP between two
consecutives successful CERP.

Eligibility for Ph.D. Thesis Submission: A Ph.D. student can submit his/ her Ph.D. thesis
ONLY after minimum specified time for Ph.D. thesis submission AND meeting the minimum
publication criteria.

Minimum Publication Criteria: He/she has at least three publications from his/ her Ph.D.
thesis in the SCI or other equivalent indexed journals having good impact factor. The list of
publications submitted along with report of Open Seminar and Ph.D. Synopsis should clearly
mention the publications from the Ph.D. thesis work and other publications during Ph.D.

The above-prescribed minimum publication criteria can be relaxed by the Senate Chairman
based upon recommendation of the concerned Thesis Supervisor(s), Head and Dean, Academic
Affairs on the merit of the application.

Minimum and Maximum Time for Ph.D. Thesis Submission: Minimum time period for
submission of Ph.D. thesis will be TWO years for Category-1 and TWO and HALF years for
Category-II and Category-III from the Confirmation of Registration for the Ph.D. degree.

Maximum time period for submitting the Ph.D. thesis for full-time Ph.D. program will
be FIVE years from the date of admission to the Ph.D. program. Request for further extension
beyond the maximum duration must be sought from the Senate Chairman through proper
channel.

Course codes and grades for M.Sc.,, M.Tech., M.S. (Research) and Ph.D. Seminar and
Thesis: The codes for the M.Sc./ M.Tech. seminar is XX 698 (XX 697 for M.S.) and for Ph.D.
Seminar course is XX 797 (for the autumn semester) and XX 798 (for the spring semester).
The course code of the Ph.D. thesis will be XX 899 and course codes of the M.Sc./ M.Tech.
Research Projects will be XX 799 (3rd Sem) and XX 800 (4th Sem) where XX is the code of
the discipline (i.e. CS, EE, ME, HS, CH, MA, PH, BSE, MSE, etc.). Ph.D. thesis will be awarded SS
as satisfactory and US as unsatisfactory, while the M.Sc. M.S. (Research) and M.Tech. thesis will
be awarded letter grade.

Grading of Ph.D. Thesis (XX 899) and consequences of unsatisfactory performance: After
successful completion of the required course work, a Ph.D. student will register for Ph.D.
Thesis course (course code XX 899) every semester till completion of the Ph.D. program. It will
be awarded Satisfactory (SS) or unsatisfactory (US) grade at the end of every semester by the
concerned Ph.D. Thesis supervisor(s).
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Unsatisfactory performance in Ph.D. Thesis course in a semester may lead to

temporarily stopping of Ph.D. scholarship until the student attains satisfactory grade in
his/her Ph.D. Thesis course. If a Ph.D. student accumulates more than two US grades in XX
899 during his/her Ph.D. program, then that student may face early discontinuation from
the Ph.D. program.

18. Policy for Class Attendance: The weight-age for attendance is considered as 10 marks out of
total 100 marks.

Keeping marks for attendance is solely up to the discretion of the course coordinator.

He/she may not keep marks for attendance, but if they keep marks for attendance, the below-
mentioned proposed scheme must be implemented:

Those students who have an attendance percentage of 80 and above (i.e, >=80%) would
be awarded complete ten marks (i.e., 10/10).

Students whose attendance percentages lie between 50 to 80 (50% - 80%) have their
attendance score calculated as the ratio of their attendance percentage points and the
threshold attendance percentage requirement, multiplied by 10. This hence guarantees a
range of 6.25 to 10 marks attainable.

For example, if the attendance threshold percentage is 80% and the student attends 60%
of the classes, the student would be awarded a score of (60/80)*10=7.5 marks on 10.

For students with border line attendance (for example: 49% or 79%), it is solely up to the
course coordinator to consider the student for 50% minimum attendance or the threshold
attendance of 80%.

Students whose attendance percentages lie below 50 (i.e, <50%) would not be allowed to
appear for the end-semester exams, would get an XX grade and would have to repeat the
course. However, this decision of awarding XX grade is solely up to the discretion of the
course coordinator.

If any student misses classes for institute events like FLUXUS or to represent IIT Indore (in
BAJA, ROBOCON etc.) or due to medical reasons, the students ought to be granted
attendance for the missed classes as per the discretion of the course coordinator (on
production of supporting documents or notification by the Academic Office/DOSA/Student
Gymkhana as per the underlying reason).

20. Policy for the Components of Evaluation

d.

As per the Institute policy, mid semester examination (MSE) and end semester
examination (ESE) are the essential components of the evaluation with a minimum
weightage of 20% and 40% and maximum weightage of 40% and 60% respectively.
Other components of evaluation such as quizzes, term paper, term project, home
assignments, viva, etc. can constitute maximum weightage up to 40% ONLY.

MSE and ESE are to be conducted as per the scheduled exam time table and as per the
notified seating plan.

The question papers for the MSE and ESE (even for open-book and take-home type) are to
be submitted in the Academic Office within one working day in advance for distribution
to all the invigilators for a particular MSE or ESE as per the seating plan.

Only home assignments during the entire semester without MSE and ESE are NOT
allowed to evaluate the students registered in a particular course. This is against
the institute norms, dilutes the academic standards of the Institute and highly
unfair to the students. The faculty members must desist from such practices.
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f.

Any deviation from this policy without prior approval will be considered very seriously.

21. Policy for Open-Book and Take-Home Exam

a.

f.

The concerned faculty has to declare well in advance in the class about the Open-
book or Take-home exams to the students. The faculty should also declare as to what
will be allowed in the Open-book exams i.e. lecture notes, handouts, data handbook, data
sheets, etc. The question paper must contain the detailed instructions for the Open-Book
Exam so that there is no confusion to the invigilators.

The Open-book exam will be of same duration as per the institute norms for the
MSE or ESE or quiz. For any deviation from this, approval from DOAA is to be taken.

Both Open-book and Take-home exams are to be conducted on the scheduled day
as per the exam time table using the IIT Indore answer sheets only.

The question papers for both types of exams should be of such standards that
they demand the necessity of having Open-book or take-home exam.

The question paper should be submitted to the Academic Office which distributes
them to different invigilators according to the seating plan for the exam.

Other Details for the Take-home exam.

(i) The Take-home exam generally should be of maximum 24 hours duration only. For any

duration more than this, prior approval from DOAA needs to be taken.

(i) To maintain the fairness of take-home exams and to avoid mass copying, the

questions should be open-ended type which cannot be solved by a group of students. To
achieve this objective, the faculty is required to make different sets of question papers
equal in number to the number of the students registered in his/her course. The
concerned faculty should also inform the Academic Office as to which student is to be
given which set of question paper so that students do not interchange the question paper
after taking it to home.

(iii) Students should be asked to collect the Question paper from the Academic Office during

the specified time only.

(iv) The answer sheets must be submitted to the Academic Office within the stipulated time

g.

along with the question paper. The concerned faculty will collect the answer sheet from
the Academic Office as done in case of regular exams.
Any deviation from this policy without prior approval will be considered very seriously.

22. Policy regarding Rescheduling of Mid Semester Exam (MSE) and End Semester Exam (ESE)
and other Components of Evaluation: Following policy is followed to deal with the request of
re-scheduling the MSE, ESE and other components of evaluation scheduled as per the Academic
Calendar:

d.

Since, the schedules of MSE and ESE for both Autumn and Spring semester is
known in 6-8 months in advance, therefore, the students should NOT participate
and/or organize any event/competition which clashes with dates of MSE and ESE.

Requests of the students to reschedule MSE and ESE will NOT be considered for
any unapproved participation/events which clashes with the dates of MSE and ESE.

Faculty members will not entertain direct requests of the students to reschedule
MSE, ESE and other exams for their unapproved participation/event.

Request for rescheduling the exams for approved events/ participation duly
recommended by Students Gymkhana and DOSA must be sent to the Convener, Time
Table Committee well in advance before the exam schedule is notified.

The MSE and ESE will be pre-poned and not post-poned in following extreme
cases when there is clashes with the declared dates of MSE and ESE:
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Interviews for [IMs admission
Medical emergency of the student for self

. Approved participation in those Events/ Competitions which are recommended by the

Students Gymkhana and DOSA. Deviation from this shall be treated on the merit of the
case.

The concerned Faculty member / Course Coordinator should submit the question
papers for such pre-poned exams to the Academic Office for conducting such exams.

The student will have to return the question papers along with the answer sheet
for such pre-poned exams.

In a rare case if any exam however cannot be re-scheduled and a student still
misses then he/she will be treated absent and awarded ZERO marks for such missed
exams. (NB: It is compulsory to appear in ESE of a course. A student absent in the ESE
of a course, is to be awarded the FR grade irrespective his/her performance in-
semester components of evaluation)

For better planning of the Academic Calendar (AC), the Student Gymkhana must
inform the Academic Office about the reputed important Competitions and Events in
which students are likely to participate at the time of preparation of the Academic
Calendar. The Academic Office will try to take care of the events/participation as
informed by the Students Gymkhana while preparing AC.

23. System of evaluation and award of grades: At the end of every semester, a student is awarded a
grade based on his/her performance in examination, in every course registered by him/her.

These grades are described by the letter grade and have numerical equivalent called the grade
points as given below:

Letter grade | Grade point Remark
AP 10 Awarded to the students with exceptional performance in the
course
AA 10
AB 9
BB 8
BC 7
cc 6
CD 5
DD 4
FR 0 Credit not earned
XX 0 e For compulsory course: Repeats the course
e Foran elective course: Repeat or replace the course
PP - Pass (for non-credit course)
NP - Not Pass (for non-credit course)
AU - Pass (for audit course)
SS - Satisfactory (for Ph.D. thesis)
UsS - Unsatisfactory (for Ph.D. thesis)

a. Scale of marks to award the above mentioned grades will be decided by the concerned Course
Coordinator. However, grades will be authenticated by School Post Graduate Committee
(SPGC) before releasing the grades. Course coordinator(s) should not reveal the grades to
students before authorization by SPGC. They may show the Answer Sheets and marks to the
students.
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b. For AP grade upper cap is 2% with class strength of 25 or above i.e. for a class strength of 25
to 50, 1 student can be awarded AP grade.

c. Upper cap for AA grade is 15% (including 2% of AP grade), it can be rounded-off to higher
integer number in case of fractional number, i.e. 6.1 can be made 7.

d. Highest grade that can be awarded to a student repeating a course [on account of earning FR
or XX grade in that course in previous semester(s)] is BB.

e. Minimum grade for earning credits in a course is DD.

24. Rules and Regulations for 5 Year B.Tech. + M.Tech. program

A. Eligibility:

i. Only those B.Tech. students of IIT Indore are eligible to apply for B.Tech. + M.Tech. program
who have completed all the prescribed courses of their B.Tech. program till the 6t Semester
and secured a minimum CPI of 7.00 at the end of 6th Semester without earning any FR/ XX
grade in any of the courses registered by him/her till 6t semester.

ii. There should not have been any disciplinary cases and/or penalty imposed or contemplated
against the student. Student should not have been punished for any type of misconduct/
misbehavior/ indiscipline/ irregularities, and use of unfair means.

B. Other Conditions:

i. Those students who have been admitted for the dual degree program are not eligible for the
campus placement activities in their 4t year.

ii. A student admitted to this 5-Year B.Tech. + M.Tech. program will not have any exit option.
He/she will get the degree at the end of 5th year by fulfilling all the prescribed requirements
of this program.

iii. The admitted students will be exempted from Internship, B.Tech. Project (BTP), English
Communication Skills course (HS 641). However, they have to fulfill their minimum
requirements in their M.Tech. Electives, PG Seminar course and M.Tech. Research Project
work.

iv. The last date of application generally will be 31st March and list of selected candidates will be
declared by 2nd week of May.

C. Intake: to be as decided by the discipline for each of its M.Tech. Program. This will be in addition

to the seats sanctioned for the regular M.Tech. program.

D. Selection Criterion and Shortlisting: To be decided by the concerned discipline.

E. Scholarship: As per the MHRD norms from their 9t semester onwards provided the student has
CPI = 7.0 at the end of 8th Semester. Or else, after qualifying the GATE exam. If a student fails to
fulfill either of these conditions, then the student will not be eligible for any MHRD scholarship.

F: Fee: Fee structure of M.Tech. program will be applicable from the 7th semester onwards.

25. Award of M.Sc./ M.Tech. degree to the internally converted students of dual degree
Program (M.Sc. + Ph.D. and M.Tech. + Ph.D.)

The internally converted students of dual degree Program will be awarded the M.Tech./ M.Sc.
degree with the wordings as follows:
“Indian Institute of Technology Indore upon recommendation of the Senate hereby confers the
degree of M.Tech./ M.Sc. in recognition of completion of the prescribed requirements for the said
degree (and partial fulfillment towards the M.Tech./ M.Sc. and Ph.D. dual degree program).”
For such students, the research component of their Master’s project work may be included as
part of their Ph.D. thesis, when they continue research on the same area and topic as their
Master’s thesis.
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26. A. Medal for graduating students of the Masters’ Program: There are two Institute Silver
Medals for PG program. One will be awarded to the best performing M.Tech. student and other to
the best performing M.Sc. student among all the graduating students, using following approved
procedure:

Each discipline will nominate top two candidates of its Master’s program based on his/her CPI
in coursework, CPI in thesis, overall CPI, research output for consideration of award to Silver
medal. This should be immediately done after final viva of the PG thesis are completed but
before 15t July.

An evaluation committee consisting of Heads (or a faculty member nominated by the
concerned Head) of those discipline which have PG program and an external expert from a
reputed Institute/ Industry would be constituted by Dean, Academic Affairs.

The nominated PG students will submit a short summary of their thesis work highlighting
major innovation/research contribution and will also make presentation of their thesis work
before the evaluation committee.

The evaluation committee based on its evaluation would submit its recommendations for the
best performer in the Master's program to Chairman, Senate through Dean, Academic Affairs
for approval.

B. Buti Foundation Gold Medal: For a female student securing the highest CPI among graduating
students of all the two-year PG programs.

C. Medal for Best All Rounder Award: There is one Institute Silver Medals for Best All Rounder
Award. A committee approved by the Senate Chairman will call the nominations for the award of
medal and will evaluate them on the basis of parameters approved by the Senate.

Following is the distribution of weightage for the different Components of the Evaluation:

Academics / Curricular activities: (30% for A(i) and A(ii) combined)

(i) Credit Work
(ii) Research Work/ PG Thesis/BTech Project

Co-Curricular and Extra-Curricular Activities: (70%)

(i) Position of Responsibilities held at institute level (15%)
(ii) Awards at National/International Level/ Social work/ Incubation and Entrepreneurial

activities (15%)

(iii)Outstanding achievements in Cultural activities (10%)

(iv) Outstanding achievements in Science and Technology related activities (10%)
(v) Outstanding achievements in Games and Sports related activities (10%)

(vi) Outstanding achievements in Co-Curricular/Extra Curricular activities (10%)

In addition to above, for PG students of those department(s) where PG thesis component is not there,
the grade points of course work done in lieu of PG thesis should be considered. Extra one mark should
be given for each ‘AP’ grade obtained in a credited course for each nominated student.

D. VPP Menon Medal of excellence for the Best Ph.D. dissertation by a woman Student

Guidelines:
» A nomination form will be circulated to all faculty members.
» The Ph.D. scholar should submit the nomination to the HOD through her Research Supervisor
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» HOD should nominate only 1 nomination to the committee from the respective Department. The
HOD can formulate a department level committee for the nomination.

» Scholar defending her thesis during August 1st to June 5t of an academic year will be eligible to
apply for the award in the upcoming convocation.

» The minimum criteria for the nomination of the Ph.D. thesis should be

>

a) Examiners decision on considering the thesis for the Ph.D. award as per the academic
office form : at least one

b) At least one “A” evaluation grade from the Indian/International examiner in the thesis
evaluation report.

c) Thesis should not have got C or D in the thesis evaluation report.

d) There should not be any disciplinary action pending/ taken against the student

As the best research work publication/ outcome may take some time after the PhD
submission, student may be given option of applying for this medal up to 01 year after the
award of the degree.

The committee comprising of the following members will be evaluating the nominations

1)
2)
3)
4)

Nomination from Dean R&D among the two Associate Dean R&D’s *

Nomination from Dean Academic among the two Associate Dean Academics*

Three External experts (Representing one expert from each School)

Dr. Nirmala Menon, Associate Professor, Humanities and Social Science, IIT Indore (In case the
concerned faculty’s student gets nominated, Prof. Nirmala Menon can nominate another
faculty on her behalf.)

*If both associate deans from a section have their student on the nomination list, then the Dean should
nominate another faculty colleague whose student is not applying for the award

27. Rules for Institute Staff (IS) or Sponsored (SW) or Defense Forces (DF) categories doing PG
and Ph.D. programs:
Candidates from Institute Staff (IS) category or Sponsored (SW) or Defense Forces (DF) category
can enroll for PG and Ph.D. programs of the Institute as part-time candidates subject to following
rules and regulations which can be amended from time to time as per the requirement:

a.

An IS category applicant must be a permanent Institute employee since last two years at the

time of application. While, the Sponsored category applicant should have minimum two-year

work experience in a reputed Industrial/Research Organization. Candidates under DF

category should be serving officer in the Defense Forces of India.

The part-time candidate will not be entitled for payment of any fellowship/stipend during

the entire academic program.

The IS category applicant is required to submit a “No-Objection Certificate (NOC)” from the

Head of the concerned department/section while, SW and DF category applicant should

submit the NOC from the Competent Authority of his/her parent organization along with

his/her application in the prescribed form. Officials sponsored by Central Government, State

Government and PSU are exempted from submission of sponsorship letter but have to

submit NOC and other required documents.

(A) The NOC of the IS category applicants should clearly state that:

e The candidate is allowed to pursue the academic program on part-time basis.

e The admission to the academic program will not affect his/her discharging of the assigned
duties from the Institute.

(B)The NOC of SW and DF category applicant should clearly state that:
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e The sponsoring organization shall fully relieve him/her of his/her duties in the
organization during the time period of required course work (for Part-Time) / entire
duration (for Full-Time) of the academic Program.

The Part-time Sponsored category students will have to do the required course work on full-

time residential basis.

The SW and DF category candidate may be permitted to have one thesis/ reporting

supervisor from his/her parent organization after consent from the Principle Thesis

Supervisor (i.e. a faculty from IIT Indore). The Principal Supervisor will be solely responsible

for ensuring the fulfillment of all the academic requirements as per the Institute Rules and

Regulations. The supervisor of SW and DF category candidate must have the qualifications and

experience as follows:

e With Ph.D. qualification should have a minimum of 5 years post-Ph.D. experience in a
reputed Industrial/Research/Defense Organization; OR

e With M.Tech./ME/MPhil or equivalent qualification should have minimum 10 years post-
PG qualification experience in a reputed Industrial/Research/Defense Organization; OR

e With B.E./ B.Tech./ M.C.A./ M.B.A./ M.Sc./ M.Com./ M.A. or equivalent qualification should
have minimum 15 years post-qualification experience in a reputed Industrial/

Research/ Defense Organization.

g. The eligibility and process of application, admission process, registration fee, registration

process, academic rules and regulations and other academic procedures will be same as

applicable to full-time category students.

h. IIT Indore will have exclusive copyright on the Ph.D./ PG thesis of the Sponsored category
students while Patents and innovations will be governed by the IPR policy of IIT Indore.

i. The Institute reserves the right to cancel/ renew the admission to PG/ Ph.D. program of

Institute Staff (IS) and Sponsored (SW) candidate in case of change of employment.

Details of the other specific conditions for Part-time Ph.D. and PG Programs:

Ph.D. Program (part-time)

PG Program (part-time)

Minimum
duration of
required
course work

Same as full-time candidates as mentioned in the Institute Rules and Procedures

for and PG and Ph.D. programs.

Maximum
duration of
the required
course work

i) TWO semesters with M.Tech./ M.E./ M.Phil.
or equivalent qualification from the date of
joining the program.

ii) THREE semesters with M.Sc.,/ M.A./
M.Com./ M.B.A./ B.Tech./ B.E. or
equivalent qualification from the date of
joining the program.

FOUR semesters from the date of
joining the program.

Minimum
time
required for
thesis
submission

SIX months more as compared to the full-
time candidates i.e. 30 months for M.Tech./
M.E./ M.Phil. or equivalent qualification and
36 months for B.Tech./ B.E./ M.Sc./ M.A./
M.Com./ M.B.A. or equivalent qualification
from the date of confirmation in the Ph.D.

Three years from date of joining
the program.
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program. (i.e. from the first working day of

the next semester in which the student

successfully completes his/ her required

course work).
Maximum 7 Years from date of joining the program. 4 Years from date of joining the
duration of program.
the program
Expectations | The Institute expects at least two year The Institute expects at least one
from IS continuous service from the date of year continuous service from the
category completion of the Ph.D. program. date of completion of the PG
candidates program.

The forms required for Institute Staff (IS), Sponsored (SW) and Defense Forces (DF) College Teacher
(CT) and QIP category students for doing PG and Ph.D. program at IIT Indore are available at
https://academic.iiti.ac.in/phdforms.php.

28.

Rules for M.Tech., MS (Research), and Ph.D. Program under College Teacher (CT) category:

Eligibility requirements (ER)

a.

The College/Institute/University from which the faculty member is sponsored should be amongst
top 200 NIRF ranked College or Institute or University in respective category in the
immediate preceding year. The NIRF ranking will not be mandatory for faculty members
sponsored from Government Engineering College/ Institution/University.

The applicant must be Permanent Employee of the sponsoring College/ Institute/ University.
The Sponsoring Organization must mention in the No Objection-cum-Sponsoring-Experience
Certificate (attached below) that it will continue to pay remuneration to the candidate for the
entire duration of his/ her academic program on Full-time basis.

For admission to the Ph.D. program applicant should have at least one publication in SCI indexed
journal, proceedings of peer reviewed ranked international conferences/ chapter in a book
published by reputed international or national publishers or should a patent or should have
developed state-of-the-art patentable and/ or transferable technology. However, this criterion is
not mandatory for the admission to MTech and MS (Research) programs.

Candidate will be admitted as Full Time candidate (For M.Tech. 2 years, for MS (Research) 2
years [extendable maximum for 6 months], and for Ph.D. 3 years). The Sponsoring
Organization will certify in the No Objection-cum-Sponsoring-Experience Certificate that the
candidate will be relieved from all the duties and responsibilities from the Institute to enable him
to complete the academic program on Full-time basis within the prescribed duration. If extension
for more duration is required, then the candidate should submit application through his/her
Sponsoring Organization to the competent authority of IIT Indore for consideration.

Minimum Educational Qualification (MEQ):
As per the M.Tech., MS (Research), Ph.D. advertisement of the concerned Discipline/ School/ Center in
which is she/ he interested to apply.

Other Rules and Regulations

a.

Candidates admitted under this category will be required to pay registration fee on semester basis
as applicable to Full-time student of [IT Indore with following exemptions:
i.  Group Insurance Premium per annum (per semester for Ph.D. students) and Medical Fee, if the
candidate is not availing medical facilities of the Institute.
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il.

iil.

29.

Mess Security Deposit and Dining charges, if the candidate is not availing dinning facility of the
Institute.
Hostel Security Deposit and Accommodation Charges, if the candidate is not availing hostel
facility of the Institute
All the rules and regulations of concerned academic program of IITI will be applicable to CT
category students.
Course-work, selection of thesis supervisor(s) and constitution of PG/ Ph.D. Student Progress
Committee (PSPC) to be done as per applicable rules and regulations of IITI.
Comprehensive Evaluation of Research Progress (CERP) will be conducted as per the policy of the
institute for Full-time Ph.D. student. In case the candidate is allowed to convert as Part-time Ph.D.
student then CERP will be conducted in every 6 months before last date of Ph.D. thesis (i.e. XX
899) grade submission in that respective semester.
Maximum duration for completion of Ph.D. program will be five years as applicable to Full-Time
Ph.D. student of IIT Indore.
No Objection-cum-Sponsoring-Experience Certificate from the Sponsoring University/ College/
Institution for Ph.D. Applicant under College Teacher Category (CT) must be submitted on
letterhead of the Institute (format of form is available at https://academic.iti.ac.in/phdforms.php)

Policy for temporary withdrawal of students from Academic Program on grounds
misconduct and violation of institute rules: Any student found guilty for misconduct and
violation of institute rules then he/ she will be withdrawn temporarily up to two semesters from
his/ her Academic Program on recommendation of the Disciplinary Action Committee.

If such offence is very serious or an offence is repeated frequently then the concerned student will

be withdrawn completely from the academic program based on recommendation of the
Disciplinary Action Committee.
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Procedure for Submission of Ph.D. thesis

1. ELIGIBILITY FOR Ph.D. THESIS SUBMISSION: A Ph.D. student can submit his/ her Ph.D. thesis
ONLY after meeting the requirements mentioned in (1A) AND 1(B),

(1A) Minimum Publication Criteria: He/she has at least three publications from his/ her Ph.D.
thesis in the SCI or other equivalent indexed journals having good impact factor. The list of
publications submitted along with report of Open Seminar and Ph.D. Synopsis should clearly mention
the publications from the Ph.D. thesis work and other publications during Ph.D.

The above-prescribed minimum publication criteria can be relaxed by the Senate Chairman based upon
recommendation of the concerned thesis supervisor(s), Head and Dean, Academic Affairs on the merit of
the application.
AND
(1B) MEETS THE MINIMUM TIME REQUIREMENT CRITERIA: Minimum time period for
submission of Ph.D. thesis from the date of Confirmation of Registration to the Ph.D. degree
(i.e. from the first working day of the semester following the one in which they have
successfully completed the required course work) is

(@) TWO years under Category-I (Ph.D. students with M.Tech./ M.Phil. Or equivalent
qualification),

(b) TWO and HALF years under Category-II (Ph.D. students having M.Sc./ M.A./ M.Com./ M.B.A.
or equivalent qualification admitted to a Science or HSS discipline) and Category-III
(B.Tech./ M.Sc. or equivalent qualification admitted to Ph.D. Program in an Engineering
discipline)

2. OPEN SEMINAR: Before submitting the Ph.D. thesis, an OPEN SEMINAR is to be given by the
concerned Ph.D. student about his/ her Ph.D. thesis work and in the presence of the Ph.D.
Student's Progress Committee (PSPC). This seminar will be OPEN to the entire IIT Indore
Community and notice of this will be sent by the Thesis Supervisor(s) one week in advance.
Before the OPEN SEMINAR, the Ph.D. student will send the draft of synopsis of his/her Ph.D.
thesis to ALL the PSPC members.

The PSPC may suggest the Ph.D. student to incorporate all those feasible
comments/suggestions received during the OPEN SEMINAR which can improve the quality of the
Ph.D. Thesis. The report of the successful Open Seminar must be submitted by the Thesis
Supervisor(s) in the prescribed form (Form-PTS 1) well in advance before the student proceeds
to submit his/ her Ph.D. Synopsis and the Ph.D. Thesis.

3. SUBMISSION OF Ph.D. SYNOPSIS and THESIS: After conduct of SUCCESSFUL OPEN SEMINAR, the
Ph.D. student through his/her thesis supervisor(s) has to submit the following:

(@) One copy of synopsis of his/ her Ph.D. thesis (both in softcopy and hard copy) within
maximum 15 days from the date of the Open Seminar along with the required Certificates
(Form-PTS 2). The synopsis should be a concise summary (including the figures, tables, few
references, and list of publications) of the Ph.D. thesis. It should not contain more than 8-12
pages of A4 size with the text typed in 12 pt. Times New Roman font having 1.5 spacing.
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The primary objective of the synopsis is to enable the reader to judge whether,
prima facie there exists a case for accepting the proposed Ph.D. thesis for the award of the
Ph.D. degree. The synopsis should therefore, clearly list the contributions resulting from the
investigations carried out by the candidate, which has led to the advancement of knowledge in
the field of investigation.

In order to fully appreciate the candidate’s contribution, it is necessary to put it in a
proper context. Therefore, it is recommended that the synopsis should contain a brief
account of the existing knowledge and the inadequacy or gaps in this knowledge that led the
candidate to the formulation of the problem of his/ her investigation. A few references, needed
in this respect should be included but their number should normally, not exceed ten. List of
publications (including published, accepted, submitted in the refereed journals and
conferences) or Patents (granted or applied) from the Ph.D. thesis work should be included.

In case the Ph.D. student gets employment and wants to submit the synopsis and Ph.D.
thesis from outside the institute after successful open seminar then the request can be made in
the prescrbied format (form-PTS 2a)

(b) One soft copy and/or required number of spiral bound copies (if needed for external
examiner(s)) of the Ph.D. thesis along with the required form (Form-PTS 4) within
maximum ONE month from the date of the Open Seminar along with its editable softcopy in
the CD/ DVD and by e-mail. The Ph.D. thesis must be written in the prescribed format as
mentioned below:

Printing Format: BOTH SIDE PRINTING
Paper: Executive Bond

Font: Times New Roman
Line Spacing: 1.5

Program Color of cover page Font color on cover Ph.D. Thesis
Ph.D. Maroon Golden

BTP Navy Blue Golden B.T.P. Report
M.Tech. Pistachio Green Black M.Tech Thesis
M.Sc. Sky Blue Black M.Sc. Thesis
M.Phil. Light Gray Black

M.S. Aqua Blue Black

M.S. Thesis

4. Ph.D. THESIS EXAMINERS: The Ph.D. thesis supervisor(s) will be the Thesis Examiner(s) also. In
addition to this the Ph.D. thesis supervisor(s) will suggest details of FOUR examiners within India
and FOUR examiners from outside India in the prescribed format (Form-PTS 3) for evaluating the
Ph.D. thesis. The proposed Ph.D. thesis examiners should have Ph.D. qualification and should be

(a) Professor in an Institute/ University of international/ national repute, OR

(b) Professor emeritus of international/ national repute but active in his/her research field, OR

(c) Scientist-F or above in a recognized research organization, OR

(d) An individual having minimum 10 years of post-Ph.D. industrial experience.

Same external examiner should not be proposed at least for a period of TWO years, after
having examined thesis of a Ph.D. student under the same Thesis Supervisor.
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From the list of suggested examiners, the Chairman, Senate®@ in consultation with the Dean,
Academic Affairs* will give order of preference to these examiners. The Ph.D. synopsis will be
sent to the Ph.D. thesis examiners in the order of preference for getting their consent to evaluate
the Ph.D. thesis within SEVEN days of receipt of such request. If NO consent or reply is received
within SEVEN days from the first examiner, then the Ph.D. synopsis will be sent to the next
examiner and so on.

From the list of suggested examiners, if NO examiner agrees to evaluate the Ph.D. thesis then
the concerned Ph.D. thesis supervisor(s) will be asked to suggest new examiners.

* (a) If Dean, Academic Affairs (DOAA) is the Ph.D. thesis supervisor, then Director may consult Dean
R & D (DORD).

(b) If both DOAA and DORD are the Ph.D. thesis supervisors, then Director may consult DOFA.

@ If the Director is the Ph.D. thesis supervisor then DOFA in consultation with DOAA may select the
Ph.D. thesis examiners.

The names of the selected examiners will be kept confidential till the Ph.D. Oral Examination is
conducted successfully.

5. EVALUATION OF THE Ph.D. THESIS BY THE EXAMINERS: The Ph.D. thesis examination board
will consist of the Thesis Supervisor(s) and the thesis examiners selected as mentioned in (4). The
softcopy and hardcopy of the Ph.D. thesis will be sent to ALL the examiners.

The examiners will be requested to send the evaluation report of the Ph.D. thesis within TWO
months from the receipt of the Ph.D. thesis in the prescribed format (Form-PTS 5).

If the evaluation report is not received within a period of two months, then a reminder will be
sent to the examiner(s) for sending the evaluation report within next two weeks. In exceptional
cases, the examiner(s) can be given maximum one month additional time for the Ph.D. thesis
evaluation i.e. maximum within three months the evaluation report should be received.

In unfortunate case of death of an examiner, a new examiner will be selected and the process of
evaluation of the Ph.D. thesis will be started afresh.

The Ph.D. examiner will be asked to recommend ONLY one of the following four options along
with the detailed report/feedback justifying his/her recommendation.

(A) The thesis in its present form is satisfactory for the award of the Ph.D. Degree.

(B) The thesis is recommended for the award of the Ph.D. degree subject to the clarification of the
queries/ comments before the Ph.D. Oral Examination Board. If the Ph.D. Oral Examination
Board deems it appropriate, the same may be incorporated in the thesis based on the
discussions during the viva-voice examination. The revised thesis need not be sent to the
examiner.

(C) The thesis needs to be revised as per suggestions enclosed and the thesis be sent for re-

evaluation.

(D) The thesis be rejected.
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Recommendation of the
Thesis Examiners
including the Thesis
Supervisor(s)

Action to be taken

1.Aand/or B

(A) Oral Examination can be conducted and the required action to
be taken if any recommendation is of 'B' category.

2. Any one examiner
recommending option 'C’

(A) The thesis is to be REVISED as per the suggestions of the
examiner who has recommended 'C' option. The Revised thesis to be
resubmitted and will be sent ‘ONLY’ to that examiner.

(B) The Oral examination to be conducted only when, there is a
change in the recommendation.

3. Examiner(s)
recommending option 'D'

(A) The thesis is to be REWORKED and REVISED in consultation
with the Thesis Supervisor(s) incorporating the
comments/feedback of the Examiner(s) who has/have given 'D’
category recommendation in such a way that it improves the overall
quality of the Ph.D. work.

(B) The Thesis is to be resubmitted and will be sent to different
Examiner(s) for the evaluation.

4. The Thesis supervisor(s)
recommending option 'D'

(A) In the rarest of the rare, the request of the Ph.D. student for
changing the supervisor may be considered.

(B) The Ph.D. thesis is to be reworked as per the guidance of the new
Thesis supervisor.

(C) The OPEN seminar is to be given again and after the successful
OPEN Seminar, the thesis is to be submitted as new thesis.

(D) The procedure of the thesis evaluation is to be followed
considering it as new thesis.

(i) In case of both external examiners classifying the Ph.D. thesis as “C” or lower (i.e., “D”), the
Open Seminar would be required to be given again and Ph.D. thesis to be resubmitted.

(ii) In such cases where one examiner classifies the Ph.D. thesis as ‘C’ category, then the PSPC must
evaluate the revisions and recommend or not for submission of the revised version of the Ph.D.
thesis. The revised Ph.D. thesis must be submitted along with the recommendation of the
concerned PSPC, DPGC Convener and the Head.

6. ORAL EXAMINATION OF THE Ph.D. THESIS and the ORAL EXAMINATION BOARD (OEB): The
Ph.D. oral Examination Board will consist of the following:

a. Chairman, nominated by the Chairman, Senate from the four names suggested by the thesis

supervisor(s).
b. Thesis supervisor(s)

c. Thesis Examiner (within India) as External Examiner

d. Other PSPC members

The date and time of the oral examination will be decided by the Chairman (OEB) in mutual
consultation with thesis supervisor(s) and other members of OEB as well as depending upon the
availability of the Thesis Examiner (within India). It will be open to the IIT Indore community. A notice
for same must be circulated by the Chairman (OEB) to all the students and faculty in the institute at

least one week in advance.
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As per the approval of the Senate Ph.D. viva can be conducted beyond regular working hours or
beyond weekdays with prior permission and subject to ensuring proper advance information/
publicity and ensuring considerable attendance of the audience other than members of Oral
Examination Board in the viva. Attendance of the audience to be recorded and to be submitted along
with the report of Ph.D. viva.

Guidelines for OEB chairman for conducting Ph.D. viva:

1. Thesis supervisor(s) will suggest four names at the level of Associate Professor and above for
consideration of OEB Chairperson.

2. Deans and HoDs should not be suggested for OEB Chairperson.

3. Chairperson of the OEB will contact the external examiner for fixing the date and time of the
PhD viva. The schedule must be finalized in such a way that it is convenient to all the members
of OEB and enable them attend the PhD viva in person.

4. OEB Chairperson should ensure that all reports of the examiners, rebuttal /corrections, and the
revised thesis are shared with the OEB members before the PhD viva.

5. OEB Chairperson should ensure that all the members of OEB, including the ex-officio, are given
equal importance and chance to ask questions in a PhD Viva.

6. OEB chairperson should ensure that all the members of OEB sign the PhD viva report and it is
submitted to the Academic Office on the day of PhD viva itself.

The report of the Oral Examination must be submitted to the Academic Office in the
prescribed format (form PTS 6).

After the successful Oral Examination or Ph.D. Viva, the student has to submit the soft copies
of the Ph.D. thesis incorporating all the corrections of the Ph.D. Oral Examination Board along with the
required form (form PTS 7) for the same. The students will be required to submit a soft copy of thesis
in PDF format, with signature of the concerned student and Thesis Supervisor on the certificate, to the
Central Library and Department Library. If required a Hard Copy of the thesis can be submitted to the
concerned Thesis Supervisor. The central library and the department library should maintain the
database accessible to the institute community.

7. HONORARIUM to the Ph.D. THESIS EXAMINERS: Following honorarium will be paid to the Ph.D.
thesis examiners. The Head of Discipline or DPGC Convener must ensure that the payment of
honorarium to Thesis examiner is made at the earliest and preferably on the day of Ph.D. Oral
Examination itself. Advance may be drawn for, on the spot payment.

Examiner (with India) Examiner (outside India)
Evaluation of the Ph.D. Thesis INR 8,000/- US $200
Conducting the PhD. Oral | INR 4,000/- + Travelling | ---
examination expenses from the workplace to
IIT Indore and local hospitality
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Procedure for Submission and Evaluation of M.Tech./ M.Sc. Thesis

Last date for submitting softbound copies of M.Tech./ M.Sc. thesis in the prescribed format will be
30t June along with form PGTS-1. The Oral Examination Board (OEB) for M.Tech./ M.Sc. thesis will consist
of

1. Head or a faculty member nominated by him (Chairman)

2. The DPGC Convener

3. Members of the PSPC of the Student (which includes thesis supervisor(s), one expert from the
discipline and one expert from other discipline)

The last date of conducting the Oral Examination/ Thesis Defense of the M.Tech./ M.Sc. thesis and
report of Oral Examination along grade awarded in the PG thesis must be submitted latest by the last date as
per the Academic Calendar in the prescribed form PGTS-2. The notice for M.Tech./ M.Sc. thesis oral
examination should be circulated at least 5 days in advance to the entire IIT Indore community.

The last date of submitting the soft copies of M.Tech./ M.Sc. thesis after incorporating all the changes
suggested by OEB along with the No dues Certificate (NDC) will be 30 June along with form PGTS-3. After
submission of hardbound copies of the M.Tech./ M.Sc. thesis and NDC, the provisional degree certificate
can be issued to an M.Tech./ M.Sc. student. The date of M.Tech./ M.Sc. thesis oral examination will be
considered as date of completion of the program. The students will be required to submit a soft copy of thesis
in PDF format, with signature of the concerned members of the OEB on the certificate, to the Central Library
and Department Library. If required a Hard Copy of the thesis can be submitted to the concerned Thesis
Supervisor. The central library and the department library should maintain the database accessible to the
institute community.

(In case there is a holiday/ vacation on the above-mentioned dates then it should be replaced by the next
working day)
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Procedure for Submission and Evaluation of MS (Research) Thesis

1. ELIGIBILITY FOR MS (RESEARCH) THESIS SUBMISSION: Students of MS (Research) can submit his/ her thesis
ONLY after meeting the requirements mentioned below:

a. Successful completion of course work and research work.

b. Student must have one journal publication in SCI index from his/ her MS (Research) thesis for completion of the
degree.

“In view of situation of COVID-19, Senate resolved in its 231 meeting held on 5 June 2020 to exemption from the
minimum criteria of publication for MS (Research) Batch-2018. This is only for AY 2019-20, 2020-Spring
Semester.”

2. SUBMISSION OF SYNOPSIS AND SOFTBOUND COPY OF THESIS: Student will submit softcopy of synopsis and
softbound copy of thesis to the Academic Office along with prescribed format (Form-MSRTS-1) latest by 30 June.

3. LIST OF SUGGESTED EXAMINERS FOR MS (RESEARCH) THESIS: The MS (Research) Thesis Supervisor(s) will
be one of the Thesis Examiner(s), also in addition to that concerned Thesis supervisor(s) will suggest four External
Examiners (within India) in the prescribed format (MSRTS-2) for evaluating the MS (Research) thesis. The proposed
MS (Research) thesis examiners should have Ph.D. qualification and should be:

(a) Associate Professor/ Professor in an Institute/ University of international/ national repute, OR
(b) Professor emeritus of international/ national repute but active in his/her research field, OR
(c) Scientist-F or above in a recognized research organization, OR

(d) An individual having minimum 10 years of post-Ph.D. industrial experience.

Same external examiner should not be proposed at least for a period of TWO years, after having examined
thesis of a MS (Research) student under the same Thesis Supervisor.

From the list of suggested examiners, the Chairman, Senate® in consultation with the Dean, Academic Affairs* will
give order of preference to these examiners. The MS (Research) synopsis will be sent to the external examiners in
the order of preference for getting their consent to evaluate the MS (Research) thesis within SEVEN days of receipt of
such request. If NO consent or reply is received within SEVEN days from the first examiner, then the MS (Research)
synopsis will be sent to the next examiner and so on.

From the list of suggested examiners, if NO examiner agrees to evaluate the MS (Research) thesis then the concerned
MS (Research) thesis supervisor(s) will be asked to suggest new examiners.

*(a) If Dean, Academic Affairs (DOAA) is the MS (Research) thesis supervisor, then Director may consult Dean R & D
(DORD).

(b) If both DOAA and DORD are the MS (Research) thesis supervisors, then Director may consult DOFA.

@ [f the Director is the MS (Research) thesis supervisor then DOFA in consultation with DOAA may select the thesis
examiners.

The names of the selected examiners will be kept confidential till the MS (Research) Oral Examination is conducted
successfully.

4. EVALUATION OF THE MS (RESEARCH) THESIS BY THE EXAMINERS: The MS (Research) thesis will be
evaluated by Thesis Supervisor(s) and the External Examiner selected as mentioned in above. The softcopy and
hardcopy of the MS (Research) thesis will be sent to ALL the examiners.

The examiners will be requested to send the evaluation report of the MS (Research) thesis within one month from

the receipt of the MS (Research) thesis in the prescribed format
(Form-MSRTS-3).
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If the evaluation report is not received within a period of one month, then a reminder will be sent to the examiner(s)
for sending the evaluation report within next one week. In exceptional cases, the examiner(s) can be given maximum
one-month additional time for the MS (Research) thesis evaluation i.e. maximum within two months the evaluation
report should be received.

In case report not received from existing an examiner, a new examiner will be selected and the process of evaluation
of the MS (Research) thesis will be started afresh.

The MS (Research) examiner will be asked to recommend ONLY one of the following four options along with the
detailed report/feedback justifying his/her recommendation.

(A) The thesis in its present form is satisfactory for the award of the MS (Research) Degree.

(B) The thesis is recommended for the award of the MS (Research) degree subject to the clarification of the queries/
comments before the MS (Research) Oral Examination Board. If the MS (Research) Oral Examination Board deems it
appropriate, the same may be incorporated in the thesis based on the discussions during the viva-voice examination.
The revised thesis need not be sent to the examiner.

(C) The thesis needs to be revised as per suggestions enclosed and the thesis be sent for reevaluation.

(D) The thesis be rejected.

Recommendation of the Action to be taken
Thesis Examiners including
the Thesis Supervisor(s)

1.Aand/or B (A) Oral Examination can be conducted and the required action to be taken if any
recommendation is of 'B' category.

2. Any one examiner (A) The thesis is to be REVISED as per the suggestions of the examiner who has
recommending option 'C' recommended 'C' option. The Revised thesis to be resubmitted with
recommendations of Thesis Supervisor(s), PSPC members, DPGC Conveners and
Head. It will be sent ‘ONLY’ to that examiner. (B) The Oral examination to be
conducted only when, there is a change in the recommendation.

3.Examiner(s) recommending | (A) The thesis is to be REWORKED and REVISED in consultation with the Thesis
option 'D' Supervisor(s) incorporating the comments/feedback of the Examiner(s) who
has/have given 'D' category recommendation in such a way that it improves the
overall quality of the MS (Research) work. (B) The Thesis is to be resubmitted and
will be sent to different Examiner(s) for the evaluation. The Revised thesis to be
resubmitted with recommendations of Thesis Supervisor(s), PSPC members, DPGC
Conveners and Head.

4. The Thesis supervisor(s) (A) In the rarest of the rare, the request of the MS (Research) student for changing
recommending option 'D’ the supervisor may be considered. (B) The MS (Research) thesis is to be reworked
as per the guidance of the new Thesis Supervisor.

5. EVALUATION OF THE MS (RESEARCH) THESIS BY THE EXAMINERS: The Oral Examination Board (OEB) for MS
(Research) thesis will consist of

Chairman, nominated by the Chairman, Senate from the names suggested by the thesis supervisor(s).
External Examiner

Thesis Supervisor

PSPC members

Head or a faculty member nominated by the Head

A
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The date and time of the oral examination will be decided by the OEB Chairman depending upon the availability of
the other members of the OEB. Only External Examiner may attend the viva online. It will be open to the IIT
Indore community. A notice for same must be circulated by the OEB Chairman to all the students and faculty
members in the institute at least one week in advance. The report of the Oral Examination must be submitted to the
Academic Office in the prescribed format (Form-MSRTS-4).

The last date of submitting the final copy of MS (Research) thesis after incorporating all the changes suggested by
OEB along with the No dues Certificate (NDC) with prescribed format (MSRTS-5) will be one week.

After submission of final copy of the MS (Research) thesis and (NDC), the provisional certificate can be issued to MS
(Research) student. The date of MS (Research) thesis oral examination will be considered as date of completion of
the program. The students will be required to submit a soft copy of thesis in PDF format, with signature of the
concerned members of the OEB on the certificate, to the Central Library and Department Library. If required a Hard
Copy of the thesis can be submitted to the concerned Thesis Supervisor. The central library and the department
library should maintain the database accessible to the institute community.

HONORARIUM TO THE MS (RESEARCH) THESIS EXTERNAL EXAMINERS: Following honorarium will be paid to
the MS (Research) thesis examiners.

Examiner (with India) Examiner

Evaluation of MS (Research) thesis and conduct of INR 5,000/-
Oral Examination
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Course Structure
of
PG and Ph.D. Program in
Humanities and Social Sciences
and Syllabi of Courses
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Course Structure of MS (Research), MS (Research) + Ph.D.
in the Humanities and Social Sciences (from AY 2021-22)

Minimum Educational Qualification: Four year degree or Masters’ degree (MA/ MSc or Equivalent) or Five-
year integrated degree (with first division as defined by the awarding Institute/ University for Indian applicants
and equivalent to International applicants, as assessed by the Institute) in any subject. Relaxation of 5% in
qualifying degree is applicable for SC, ST and PwD category applicants.

Eligibility Requirement:
(a) International Students: Valid and relevant TOEFL or IELTS
(b) Indian Students: A valid GATE Score in HSS.

Categories of Admission:

(a) International Students: (i) International self-financed (ISF) students; (ii) International students sponsored
by non-government organizations or by a reputed industry (ISW); (iii) International students sponsored by
foreign government or its organizations or through mutual collaborative programs of India with other countries
(GSW)

(b) Indian Students: i) TA: Teaching Assistantship; ii) DF: Candidates sponsored by the Defense Forces; (iii)
SW: Sponsored by a reputed Industry or Research organization; (iv) CT: College Teacher as per Institute defined
Criteria; (v) IS: Institute Staff of [IT Indore on part-time basis.

Duration of the Program: 2 years (on full-time basis) with extendable by maximum one semester.

Total Intake: 5 seats for TA category with reservation roaster as per GOI norms. And eligible candidates of Non-
TA category from DF, SW, CT, and IS categories (without scholarship).

Scholarship: As per MOE notification for MS Program

Evaluation: Students are expected to identify their Thesis Supervisor(s) at the time of admission and latest by
the end of August so that PG student progress committee (PSPC) can be formed and students can start the
research work early into the program. Progress of the MS Thesis will be monitored by Comprehensive
Evaluation of Research Progress (CERP) to be conducted at the end of every semester. There has to be one
publication from the MS (R)Thesis for graduation. Final evaluation of MS (R) thesis will be done by at least one
External Examiner.
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1st Year Semester-I

Course Code | Course Name Contact Hours Credits

HS 601 Research Methods 2-1-0 3

HS XXX Elective-1 X-X-X 3

HS XXX Elective-II X-X-X 3

HS XXX Elective-III X-X-X 3

HS XXX Elective-1V X-X-X 3

Total 15
Additional course (as per the requirement basis)
HS 641 English Communication Skills 2-0-2-PP/NP Non-credit course
(on the need basis) (with PP/NP grade)

1st Year Semester-II

Course Code | Course Name Contact Hours Credits

HS 792 MS Thesis (Stage-I) 0-0-36 18

Total 18

2nd Year Semester-I

Course Code | Course Name Contact Hours Credits

HS 793 MS Thesis (Stage-II) 0-0-36 18
Total 18

2nd Year Semester-II

Course Code | Course Name Contact Hours Credits

HS 794 MS Thesis (Stage-III) 0-0-36 18
Total 18
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LIST OF ELECTIVES

Course Number | Title L-T-P Credits
HS 6XX Historiography and Historical Methods 2-1-0 3
HS 623 Advanced Microeconomics-I 3-0-0 3
HS 603 Epistemology 3-0-0 3
HS 630 Intellectual Property Rights 2-0-0 2
HS 743 Indian English Fiction 2-1-0 3
HS 6XX Digital Humanities 2-0-2 3
HS 600 Data Analysis and Technical Writing 2-0-1 3
HS 6XX Media Studies 2-1-0 3
HS 624 Econometrics | 3-0-0 3
HS 6XX Economics of Innovation 3-0-0 3
HS 606 Moral Philosophy 2-1-0 3
HS 7XX Archives and Digital Publishing 2-0-2 3
HS 724 Econometrics Il 3-0-0 3
HS 618 Sustainability Studies 2-1-0 3
HS 680 Sociology of Religion 3-0-0 3
HS 605 Social and Political Philosophy 2-1-0 3
HS 6XX European Music and Literary Modernism 2-1-0 3
HS 671 Human Factors and Higher Cognitive Processes 2-0-2 3
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Course Structure for Ph.D. Program in Philosophy

(A) Semester-1 (Autumn / Spring)

Sr. Course code Course Title L-T-P-Credits
No.

1 HS xxx Elective-I X-X-X-3

2 HS xxx Elective-II X-X-X-3

3. HS xxx Elective-III X-X-X-3

4 HS 797 * / HS 798* Ph.D. Seminar Course 0-2-0-2

(B) Semester-II (Spring / Autumn)

Sr. Course code Course Title L-T-P-Credits
No.
1 HS xxx Elective-1V X-X-X-3
2 HS xxx Elective-V X-X-X-3
3 HS xxx Elective-VI X-X-X-3
4 HS 798 * / HS 797* Ph.D. Seminar Course 0-2-0-2

Philosophy course for the Elective-I to VI (in addition these courses students can take courses from the other
disciplines also)

S.No. Course Course Title Contact Hours
Code (L-T-P-C)

1. HS 600 Data Analysis and Technical Writing

2. HS 602 Foundations of Knowledge 2-1-0-3
3. HS 603 Epistemology 2-1-0-3
4. HS 605 Social and Political Philosophy 2-1-0-3
5. HS 606 Moral Philosophy 2-1-0-3
6. HS 607 Foundation of Social Sciences 2-1-0-3
7. HS 608 Nations & Nationalism 2-1-0-3
8. HS 611 Philosophy of Natural Sciences 2-1-0-3
9. HS 612 / HS | Contemporary Indian Thought 2-1-0-3

412

10. HS 615 Humanities and Technology 2-1-0-3
Note:

1. A Ph.D. student having M.Sc./ B.Tech./ B.E. or equivalent qualification has to do 5 to 7 Ph.D. level courses of at
least 3 credits each and 1-2 Ph.D. seminar courses of at least 2 credits each. Minimum number of courses will be
5 Ph.D. level courses and one Ph.D. seminar course (minimum coursework of 17 credits).

2. A Ph.D. student having M.Tech./ M.E./ M.Phil. qualification has to do one semester coursework (with 2-3 Ph.D.
level courses). Minimum number of courses will be 2 Ph.D. level courses and one Ph.D. seminar course (i.e.
(minimum coursework of 8 credits).

* Ph.D. Seminar course can be taken either in Autumn or in Spring Semester or both as suggested by the Faculty
Advisor/Thesis Supervisor.
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Course Code

HS 600

Course Title

Data Analysis and Technical Writing

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Humanities and Social Sciences (HSS)
concerned

discipline/School

Pre-requisite, if any | None

(for the students)

Objectives of the
course

e To introduce the students the data preparation and analytical methods:
quantitative and qualitative research

e Technical writing component will include: academic publishing
(plagiarism, copyright etc.), writing conference abstracts, proposals,
presentations, different styles and different types of manuscripts,
different ways of approaching thesis/dissertation writing

Course Syllabus

Quantitative Analysis: Data preparation: research design, experimental
designs, sampling design, measurement techniques, methods of data
collection, descriptive statistics

Probability and Sampling Distributions: discrete probability distributions
(binomial and Poisson), continuous probability distributions (normal),
conditional probability, covariance and variance, sampling distribution of
Mean and Proportions, other distributions (Chi Square, student's t and F
distribution)

Inferential statistics: Null hypothesis and alternative hypothesis,
hypothesis testing for single population and two populations

Qualitative Research: Anthropological and sociological approaches,
timeline, life history, participatory and non-participatory approaches,
measurement of human development, poverty, inequality.

Technical Writing: Abstracts for conferences, Project Writing, Thesis
Writing, Citation styles and use, Articles/essay manuscript writing,
Plagiarism, Reference software (Endnote, Zotero and their uses).

Suggested Books

1. L. Margaret, 2011, Applied Statistics for Economists. Routledge
Publications. ISBN 978-0-415-77798-8

2. Freedman, D., Pisani, R and Purves, R. 2007. Statistics. 4th edition,
WW Norton & Company, Inc.,, ISBN 978-0-393-92972-0

3. Fleming, M.C. and Nellis, ].G. 2000. Principles of Applied Statistics. 2nd
Edition. Thomson. ISBN 1-86152-586-9

4. MLA , APA and other citation styles. 2007 MLA Handbook Seventh
Edition.

5. Davis, Clyde Parker and Detmar Straub, 2008 Writing the Doctoral
Dissertation: A systematic Approach, Gordon Barrons Educational
Series, ISBN-13: 978-0764147876

6. Wayne C Booth and Gregory Colomb. 2008. The Craft of Research
Wayne University of Chicago Press ISBN: 978-0226065663

7. Gerard Genette and Jane Lewis 1983. Narrative Discourse: An Essay in
Method. Cornell University Press.
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Course Code

HS 602

Title of the Course

Foundations of Knowledge

Credit Structure

L-T- P-Credits

2-1-0-3
Name of the Concerned Philosophy
Discipline
Pre-requisite, if any None

Objectives of the course

Course Syllabus

Epistemology | Belief-Knowledge-Truth Relationship
Knowledge & Justification

Analysis Reason vs. Unreason
Objectivity vs. Subjectivity
The Relativity Problem
Paradigms. Philosophy, Science and Society

Evolutionary Epistemology vs. Social Epistemology

Culture Human Diversity: Need for Epistemology

Suggested Books

1. Appiah, Kwame Anthony, Thinking it Through: A Introduction to
Contemporary Philosophy (New York: OUP, 2003).

2. Boghassian, Paul A. The Importance of Subjectivity: Selected Essays in
Metaphysics and Ethics (Oxford: Clarenden Press, 2006).

3. Cherry, Mark ]. (Ed), The Death of Metaphysics; The Death of Culture:
Epistemology, Metaphysics, and Culture (Dordrecht: Springer, 2006).

4. Edgar, Andrew and Peter Sidgwick, Cultural Theory: Key Thinkers
(London: Routledge, 2002).

5. Goldman, Alvin 1., Knowledge in a Social World (New York: OUP, 1995).

6. Kazen, Jean, Philosophy and the Good Life (Oxford: Blackwell Publishing,
1989).

7. Maclntyre, Alasdair, The Tasks of Philosophy: Selected Essays, Vol I
(Cambridge: CUP, 2006).

8. Psillos, Stathis and Martin Curd, The Routledge Companion to the
Philosophy of Science (London: Routledge, 2008).

9. Recanati, Francois, Perspectical Thought: A Plea for (Moderate) Relativism
(Oxford: OUP, 2007).

10. Rorty, Richard, Philosophy as cultural Politics: Philosophical Papers, Vol 4
(Cambridge: CUP, 2007).
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Course Code HS 603

Title of the Course Epistemology

Credit Structure L-T-P-Credits
2-1-0-3

Name of the Concerned Philosophy

Discipline

Pre-requisite, if any NIL

Objectives of the course

Course Syllabus 1. Epistemology: Knowledge as Justified True Belief or Something Else?
2. Value Problem for Knowledge: Analysis and Structure of Knowledge
3. Philosophy: Use, Abuse and Redundancy of Truth
4. Philosophy and Naturalism
5. Moral Knowledge - Epistemic or Something Else? Analytical vs.

Continental Approaches

Background Readings

10.

11.

Audi, Robert, Belief, Justification and Knowledge (California:
Wordsworth Publishing company, 1988).

Campbell, Richard & Bruce Hunter, Moral Epistemology Naturalized
(Calgary: University of Calgary Press, 2000). [Canadian Journal of
Philosophy Special Supplement Vol 26 (2000)]

Gadamer, Hans-Georg, A Century of Philosophy: A Conversation with
Riccardo Dattorir

Haught, John F., Is Nature Enough? Meaning and Truth in the Age of
Science (Cambridge: Cambridge University Press, 2006).

Lihoreau, Franck, Knowledge and Questions (New York: Rodopi, 2008).
Maddy, Penelope, Second Philosophy: A Naturalistic Method (Oxford:
Oxford University Press

Nagel, Thomas, The Last Word (New York: Oxford University Press,
1997).

Prichard, Duncan, Alan Millar & Adrain Haddock, The Nature and Value
of Knowledge: Three Investigations (Oxford: Oxford University Press,
2010).

Thomas, Lawrence, “Moral Equality and Natural Inferiority”, Social
Theory and Practice (2005).

Williams., Bernard, Truth and Truthfulness: An Essay in Genealogy
(Princeton: Princeton University Press, 2002).

Williams., Bernard, Philosophy as a Humanistic Discipline, Ed. By A. W.
Moore (Princeton: Princeton University Press, 2008).
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Course Code

HS 605

Title of the Course

Social and Political Philosophy

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned| Philosophy
Discipline
Pre-requisite, if any None

Objectives of the
course

Course Syllabus

The concept of Modernity and its philosophical underpinnings, Nationalism and
its moral basis, Democracy and its forms, Secularism and its critiques, Socialism
and its alternatives.

Suggested Books

1. Partlin Hegel by Charles Taylor, Cambridge University Press, 1975
The Morality of Nationalism by Robert McKim and Jeff McMahan, Oxford
University Press, 1997

3. The Ethics of Nationalism by Margaret Moore, Oxford University Press, 2001

4. Secularism and its Critics by Rajeev Bhargava, Oxford University Press, 1998

5. Political Philosophy edited by Anthony Quinton. Oxford University Press,
1967

6. 'Why Socialism' in Ideas and Opinions by Albert Einstein. Rupa and Co.
Calcutta 1992

7. Selected Chapters in Open Society and its Enemies Volume Il by Karl Popper,
Princeton University Press, 1971

8. The Burden of Democracy by Pratap Bhanu Mehta, Penguin India, 2003

9. Rethinking Democracy by Rajini Kothari, Zed books, 2007
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Course Code HS 606

Title of the Course Moral Philosophy

Credit Structure L-T-P-Credits
2-1-0-3

Name of the Philosophy

Concerned Discipline

Pre-requisite, if any | None

Objectives of the
course

Course Syllabus

The Rationality of the Emotions, Objective Moral Reasons, Moral reasons in
Context, Respect for persons, Obligation, Happiness, Moral Responsibility, Facts
and Values, Egoism and Altruism, Utilitarianism and its rivals.

Suggested Books

1
2.
3.
4

Ethics: Key Concepts in Philosophy by Dwight Furrow, Continuum, 2008

The Moral Philosophers: An Introduction to Ethics by Richard Norman, 1998
Moral Epistemology by Aaron Zimmerman, Routledge, 2010

Being Good: A Short Introduction to Ethics by Simon Blackburn, Oxford
University Press, 2001

The Elements of Moral Philosophy by James Rachels, McGraw-Hill Publishing,
2009

Ethics: History, Theory, & Contemporary Issues edited by Steven Cahn & Peter
Markie, Oxford University Press, 2005

Ethical Theory: An Anthology edited by Russ Shafer-Landau, Blackwell, 2007
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Course Code

HS 607

Title of the Course

Foundations of Social Sciences

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Philosophy

Pre-requisite, if any

For Research Scholars

Objectives of the
course

Course Syllabus

Philosophy of Social Sciences: The Location of the Social
The Natural and the Social Order

Law and Explanation in Social Sciences

Explanation and Understanding

The Interpretative Science: Uncertainty Problem

Making the Social World
Suggested Books 1. Elster, Jon, Explaining Social Behaviour: More Nuts and Bolts for
Social Sciences

2. Gordon, Scoot, The History and Philosophy of Social Science
(London: Routledge, 1991).

3. Habermas, Jurgen, On the Logic of Social Sciences (Harvard: MIT
Press, 1988).

4. Kincaid, Harold, Philosophical Foundations of Social Sciences:
Analysing Controversies in Social Research (Cambridge: Cambridge
University Press, 1996).

5. Manicas, Peter T., A Realist Philosophy of Social Science: Explanation
and Understanding (Ambridge: Cambridge University Press, 2006).

6. Mantzavinos, Ed., Philosophy of the Social Sciences: Philosophical
Theory and Scientific Practice (Cambridge: Cambridge University
Press, 2009).

7. Martin, Michael & Lee C. McIntyre, Ed., Readings in the Philosophy
of Social Sciences (Massachusetts: MIT Press, 1994).

8. Searle, John, Making the Social World: The Structure of Human
Civilization (London: OUP, 2010).

9. Turner, Stephen & Paul A. Roth, The Blackwell Guide to the

Philosophy of Social Sciences (Oxford: Blackwell Publishing, 2003).
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Course Code

HS 608

Title of the Course

Nations and Nationalism

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned | Philosophy
Discipline
Pre-requisite, if any None

Objectives of the
course

Course Syllabus

Modernity and Nationalism, Moral Psychology of Nationalism, Co-national
Partiality, Nationalism and Liberalism, Self-Determination, Citizenship.

Suggested Books

1.

2.
3.

10.

Anderson, Benedict. 1991. Imagined Communities: Reflections on the
Origin and Spread of Nationalism. New York: Verso.

Balakrishnan, Gopal. 1996. Mapping the Nation. New York: Verso.
Chatterjee, Partha. 1999. Nationalist Thought and the Colonial World: A
Derivative Discourse? in The Partha Chatterjee Omnibus. New Delhi:
Oxford University Press.

Couture, J., K. Nielsen and M. Seymour (eds.). 1998. Rethinking
Nationalism, Canadian Journal of Philosophy, Supplement Volume 22.
Gans, Chaim. 2003. The Limits of Nationalism. Cambridge: Cambridge
University Press

Gellner, Ernest. 1983. Nations and Nationalism. Oxford: Blackwell.
Gilbert, P. 1998. The Philosophy of Nationalism. Boulder, Co.: West View
Press.

Hutchinson, John and Anthony D. Smith (eds.). 1994. Nationalism.
Oxford: Oxford University Press.

McKim, Robert and Jeff McMahan (eds.). 1997. The Morality of
Nationalism. New York: Oxford University Press.

Moore, Margaret. 2001. The Ethics of Nationalism. Oxford: Oxford
University Press
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Course code HS 410/ HS 610
Title of the course Media Studies

. L-T-P -Credits
Credit Structure 2.1-0-3

Name of the Concerned
Department

Humanities & Social Sciences

Pre-requisite, if any

NA

Scope of the course

The emergence and proliferation of new/digital/web-based media over the
last two decades compels us to establish, investigate and reconfigure the idea
of what old and new media are and if they could be understood independent
of one another. In this course, we will conceptualise Media Studies, exploring
their historical and theoretical provenance. We shall assess how and why
media aggregate, appropriate and comment upon other media, and how ways
of seeing and listening are consolidated via other media. We will try to
establish a dialogue across old and new media, sound- and image-based
representation in media, and media as technology vis-a-vis media as
infrastructure.

Course Syllabus

New vs Old Media_

Platform Economy/Capitalism and Algorithmic Governance_

Immediacy and Hypermediacy in Mediation_

Liveness in News Television and Public Scandals_

Media in terms of the history of Infrastructure_

Media and Modernization Theory_

Attention Economy (Capital, Attention and Cinema in Industrial Economies)_
Convergence Culture (Hardware vs Software convergence_

Post-Cinema Perspectives on the Future of Media.

Suggested Books

1. D.]. Bolter and R. Grusin, Remediation : Understanding New Media, MIT
Press, Cambridge, 1999, 9780262522793

2. B. Larkin, Signal and Noise: Media, Infrastructure, Duke University
Press : Durham, NC: 2008 : 9780822341086

3. ]. Beller, The Cinematic Mode of Production : Attention Economy and
the Society of Spectacle, Dartmouth Press, New Hampshire, 2006,
9781584655831

4. S. Denson and ]. Leyda, Post-Cinema : Theorizing 21st Century Film,
Reframe Books, Falmer, 2016, 9780993199639
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Course Code

HS 611

Title of the Course

Philosophy of Natural Sciences

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned | Philosophy
Discipline
Pre-requisite, if any None

Objectives of the
course

Course Syllabus

The Sciences of Philosophy and Philosophy of sciences, Sciences and Nature
(Scientific Knowledge), Science and Progress of Knowledge, Explanation and
Understanding (Physical Sciences and Biological Sciences), Inductive and
Deductive Science, Philosophy and Science: Convergence and Difference.

Suggested Books

Books related to Philosophical Foundations of Science, Philosophy of Biology
and critical approaches to Philosophy and Science will be referred in this
course.
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Course Code

HS 612 / HS 412

Title of the Course

Contemporary Indian Thought

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned Philosophy
Discipline
Pre-requisite, if any None

Objectives of the course

Course Syllabus

Rabindranath Tagore, Swami Vivekananda, M.K. Gandhi, V.D. Savarkar, Sri
Aurobindo, Krishnachandra Bhattacharyya, B.R. Ambedkar and
Jawaharlal Nehru.

(The course deals with key ideas of some of the contemporary Indian
thinkers. The attempt will be to focus on important debates in
contemporary Indian Philosophy)

Suggested Books

1. Bhattacharya, Sabyasachi. The Mahatma and the Poet: letters and
debates between Gandhi and Tagore, 1915-1941. 1997. New Delhi:
National Book Trust.

2. Lal, BK. Contemporary Indian Philosophy. 2010. Delhi: Motilal
Banarasi Das.

3. Raghurama Raju, A. Debates in Indian Philosophy: Classical, Colonial
and Contemporary. 2007. New Delhi: Oxford University Press.

4. Raju, P.T. Structural Depths of Indian Thought.1985. New Delhi: South
Asian Publishers.

5. Moolchand. Nationalism and Internationalism of Gandhi, Nehru and
Tagore.1989. New Delhi: M.M. Publishers.

6. Naravane, Vishwanath S. 1964. Modern Indian Thought. Bombay: Asia
Publishing House.

7. Nagaraj D.R. “Self-purification versus Self-respect” in Raghurama
Raju. A (Ed) Debating Gandhi. 2006.New Delhi: Oxford University
Press.

8. Nehru, Jawaharlal. The Discovery of India.1994. New York: Oxford
University Press, Centenary Edition.

9. Sharma, Chandradhar A Critical Survey of Indian Philosophy. 2000.
Delhi: Motilal Banarasi Das.
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Course Code

HS 615

Course Title

Humanities and Technology

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the concerned
Discipline/School

Humanities and Social Sciences (HSS)

Pre-requisite, if any

None

Objectives of the course

e To be conversant with various concepts and methods to understand the
intersection of Humanities and Technology

e Develop the critical thinking skills necessary to evaluate digital scholarship

e C(Collaborate on research in a field that has traditionally privileged individual
scholarship

e  Writing skills through an engagement with writing as a continuing process

Course Syllabus

Digital Humanities: Authority and Authorship, Knowledge legitimization, expertise
and credentialing, institutional histories, nexus of knowledge and power, selecting DH
projects, Data mining, Using Gephi or Node XL for beginners

Experimental Method in Cognitive and Behavioral Studies: Introduction to
Experimentation: Experimentation and Scientific Method, Basics of Experimentation.
Technological Support and Laboratory Experiment: Experimentation System
Development, Computer Assisted Experimentation. Ethical Issues: Privacy and
Confidentiality, Legal Liability, Data Sharing.

Intellectual Property Rights: Copyrights, Copyrights in Digital World, Copyleft, Open
Source, Trademarks (Passing Off), Geographical Indications, IPRs and Traditional
Knowledge related issues e.g. Biopiracy

Suggested books

1. Susan Scriebman, Ray Siemens and John Unsworth Ed A companion to Digital
Humanities Oxford: Blackwell 2004.

2. David Berry Understanding Digital Humanities Palgrave Macmilan, 2012.

3. Ed Jim Ridolfo and William-Hart Davidson. Rhetoric and the Digital Humanities
University of Chicago Press, 2013.

4. Anne Burdick, Johanna Drucker et al. Digital Humanities MIT Press, 2013

5. Mathew God Ed Introduction to Digital Humanities, MIT Press, 2008

6. David W. Martin. (2008). Doing Psychology Experiments. Wadsworth. ISBN 10:
0495115770 / ISBN 13: 9780495115779

7. Eugene Zechmeister, Jeanne Zechmeister, John Shaughnessy (2009). Essentials of
Research Methods In Psychology. McGraw Hill Education (India) Private Limited.
ISBN 10: 0070700451

8. Allan J. Kimmel (2009). Ethical Issues in Behavioral Research: Basic and Applied
Perspectives. John Wiley & Sons. ISBN: 978-1-4051-3439-2

9. Elizabeth A. Buchanan (2003). Readings in Virtual Research Ethics: Issues and
Controversies. Information Science Publishing. ISBN 13: 9781591401520

10. M. Kimberly MacLin and Robert L. Solso (2007). Experimental Psychology: A Case
Approach. Pearson. ISBN-13: 978-0205410286

11. Orlans Gluck (1997). Ethical Issues in the Use of Animals in Research. Psychology
Press. ISBN13: 9780805898606

12. Intellectual Property Rights: Patents, Copyrights, Trademarks and Allied Rights by
Cornish, LLewelyn and Aplin

13. Case studies of Facebook, Darjeeling Tea, Ell Nilly etc.
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14. Stiglitz, J.E. 1999. “Knowledge as a Global Public Good.” In Global Public Goods:
International Cooperation in the 21st Century, ed. 1. Kaul, I. Grunberg, and M.A.
Stern. New York: Oxford University Press.
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Course Structure for Ph.D. Program in English

(A) Semester-1 (Autumn / Spring)

Sr. Course code Course Title (L-T-P-Credits) L-T-P-Credits
No.

1 HS xxx Elective-I X-X-X-3

2 HS xxx Elective-II X-X-X-3

3. HS xxx Elective-III X-X-X-3

4 HS 797 * / HS 798* Ph.D. Seminar Course 0-2-0-2

(B) Semester-II (Spring / Autumn)

Sr. Course code Course Title (L-T-P-Credits) L-T-P-Credits
No.

1 HS xxx Elective-1V X-X-X-3

2 HS xxx Elective-V X-X-X-3

3 HS xxx Elective-VI X-X-X-3

4 HS 798 * / HS 797* Ph.D. Seminar Course 0-2-0-2

English course for the Elective-I to VI (in addition these courses students can take courses from the other disciplines

also)
S. Course Code Course Title Contact Hours
No. (L-T-P-C)

1. | HS600 Data Analysis and Technical Writing 2-1-0-3
2. | HS 642/ HS 442 Language and Mind 2-1-0-3
3. | HS 643 /IHS 443 | Contemporary Short Fiction 2-1-0-3
4. | HS 645/ HS 445 Advanced Discourse Studies 2-1-0-3
5. | HS655/ HS 445 Digital Humanities 2-0-2-3
6. | HS656 Applied Linguistics 2-0-2-3
7. | HS741 Black Literary Cultures and the Slave Tradition 2-1-0-3
8. | HS742 Twentieth Century and the European Novel 2-1-0-3
9. | HS743 Indian English Fiction 2-1-0-3
10. | HS 744 South Asian Diaspora Literature 2-1-0-3
11. | HS 745 Post-Colonial Theory and Criticism 2-1-0-3
12. | HS 746 Translation Studies 2-1-0-3
13. | HS 747 Advanced Literary Theory 2-1-0-3

Note:

1. A Ph.D. student having M.Sc./ B.Tech./ B.E. or equivalent qualification has to do 5 to 7 Ph.D. level courses of at
least 3 credits each and 1-2 Ph.D. seminar courses of at least 2 credits each. Minimum number of courses will be
5 Ph.D. level courses and one Ph.D. seminar course (minimum coursework of 17 credits).

2. A Ph.D. student having M.Tech./ M.E./ M.Phil. qualification has to do one semester coursework (with 2-3 Ph.D.
level courses). Minimum number of courses will be 2 Ph.D. level courses and one Ph.D. seminar course (i.e.
(minimum coursework of 8 credits).

* Ph.D. Seminar course can be taken either in Autumn or in Spring Semester or both as suggested by the Faculty
Advisor/Thesis Supervisor.
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Course Code

HS 641

Title of the Course

English Communication Skills

Contact Hours

L-T-P
2-0-2- [Grades: Pass (PP) or No Pass (NP)]

Name of the Concerned
Discipline/School

Humanities and Social Sciences (HSS)

Pre-requisite, if any

NIL

Scope of the course

Course Syllabus

Communication Fundamentals: Stages of Communication, Channels
of Communication, Technical Communication Skills, Barriers to
Effective Communication

Listening Comprehension: Types of Listening, Listening with a
Purpose, Barriers to Listening, Improving Listening comprehension,
Listening and Note Taking

Speaking: The Speech Process, Conversation (Telephonic) and Oral
Skills, Body Language, Phonetics and Spoken English, Speaking
Techniques in a Global Village

Group Discussion: Importance of Group Discussion Skills,
Characteristics of Successful Group Discussion, Group Discussion
Strategies, Techniques for Individual Contribution, Group Interaction
Strategies, Group Discussion in Action (video recording)

Presentation SKkills: Planning the Presentation, Preparing the
Presentation, Improving Delivery, Checklist for Effective Presentation
(oral)

Study SKills: Reading Comprehension, Note Making Summarising and
Paraphrasing, Referencing

Grammar Review: Parts of Speech, Use of Articles, Prepositions,
Modals, Tenses, Active and Passive, For M.S. Direct and Indirect
Speeches, Conditional Sentences, Question Tags, Common Errors
Writing Strategies: Writing Effective Sentences, Sentence Coherence,
Paragraph and Essay Writing Report Writing, Proposals and Articles
The Craft of Business Letter Writing: Essentials of Effective
Correspondence, The Lay-out of a Business Letter, Formats for Typing:
Block and Indented Styles, Salutation, Subject, Body and Closures,
Resumes and Cover Letters

Development of Vocabulary and Soft Skills

Suggested books

1. M. Raman and S. Sharma, Technical Communication: English
Skills for Engineers, Oxford University Press, 2011

2. K. Mohan and M. Banerji, Developing Communication SKills,
McMillan Co., 1990.

3. Oxford Advanced Learner’s Dictionary, Oxford University Press,
2010(8th edition) (with CD).

4. M. Swan, Practical English Usage, Oxford University Press, 1996.

5. Reid & Martin
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Course code

HS 642/ HS 442

Title of the course

Language and Mind

Credit Structure

L-T-P - Credits
2-1-0-3

Name of the Concerned
Discipline

Humanities & Social Sciences

Pre-requisite, if any

NA

Scope of the course

The course aims to build interest of students in the field of language and
mind. Language is considered to be the most accessible output of the
working of the mind and raises some very important questions for a
phenomenon unique to human beings. The course addresses some
fundamental questions including how language is represented in our
minds, how children acquire language so quickly and effortlessly, the
connection between language and thought among others.

Course Syllabus

Nature of Language: Language as an object of scientific study, essential
components of Language, Standard and non-standard languages, basic
universal features in phonological, morphological and syntactic
systems of language.

Biological Foundations: Is Language unique to humans? Animals
learning language, Nature versus Nurture Debate for Language,
Language Acquisition Device, Poverty of Stimulus, Principles and
Parameters, Critical Period Hypothesis, Case Studies of Feral Children
and language savants, Linguistic Relativism.

Language in the Brain: Language in the human brain, contra-
lateralization, and language centres in the brain, aphasia and its types,
specific language impairment, brain plasticity, fundamental differences
between first and second language acquisition, sign language.

Suggested Books

1. ]J. F. Kess, Psycholinguistics: Psychology, Linguistics, and the
Study of Natural Language, ]John Benjamins Publishing,
Amsterdam, The Netherlands, 1992,9789027235848

2. N. ChoM.S.ky, Lectures on Government and Binding, Mouton De
Gruyter, Holland, 1981,9783110141313

3. S. D. Krashen, Second Language acquisition and Second
Language Learning, Pergamon Press Inc, Oxford, 1981,
0080253385

4. ]. Aitchison, The Articulate Mammal: An Introduction to
Psycholinguistics, Routledge, New York, 2008, 0415420164
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1. Course Code HS 643/ IHS 443

2. Title of the Course Contemporary Short Fiction

3. Credit Structure L-T- P-Credits
2-1-0-3

4, Name of the Concerned English/HSS

Discipline/School

5. Pre-requisite, if any NIL

6. Scope of the course This course aims to familiarize students with the genre of the short
story, a form of writing that has been around ever since human beings
began to write the stories. Students will learn to understand the
features of the short story and read selected short works written in the
20t century from different cultures across the world. Translations of
stories in different languages will allow students to recognize the
various modes of crafting and narrating short stories across the world.
Examples of novellas or the ‘long’ short story will also be discussed.

7. Course Syllabus Discussion of short stories, history of the short story, introduction to
prominent short story authors from different cultures and their
writings, identify and describe the different features of the genre, story
and plot structure, critical writing in the genre, comparison of
structure and form with other genres of literature.

8. Suggested Books 1. D. Halpern (edited), The Art of the Story: An International

Anthology of Contemporary Short Stories, Penguin 2000.

2. N. Chimamanda Ngozi and ]. Lahiri (Edited), The Global Anthology
of Short Stories, New Internationalist Publishing, May 2009.

(Selected 10-12 stories from both these collections)
Background Readings:

1. M H Abrams Glossary of Literary terms, Wadsworth Publishing,
2011.

2. Selected electronic articles that I will provide links to or copies
from time to time.
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Course code

HS 645/ HS 445

Title of the course

Advanced Discourse Studies

Credit Structure

L-T-P -Credits
2-1-0-3

Name of the Concerned
Department

Humanities & Social Sciences

Pre-requisite, if any

NA

Scope of the course

Scope: This course is designed to focus on discourse analytic approaches to
research in education and related areas of inquiry. The course has been
conceived to provide insights through an interdisciplinary lens and caters to
traditions that range from interactional sociolinguistics to conversation analysis
and critical discourse analysis.

Learning Objectives: The course is intended for doctoral students who would
like to learn about discourse analysis for an advanced understanding of their
own set of research data.

To develop interest and appreciation for theories of talk-in-interaction and
conversation analysis as methods in the practice of research.

Familiarity with research based on interactions deploying discourse analytic
approaches.

Course Syllabus

Theoretical framework of discourse studies

Theories and methods of discourse, ethnography, discourse as a cultural practice.
Methods of discourse analysis

Transcription, complexities involved in analysing written and spoken language,
text and discourse, ethical treatment of data, conversational sequence,
interaction and power structure.

Analysing discourse using Conversation Analysis as a tool

Analysis of multiple set of interactions including classroom exchanges using
conversation analysis as a method.

References

1. Foucault, M. (1972). The Archaeology of knowledge. New York: Pantheon
Books.

2. Garfinkel, H. (1967). Studies in ethnomethodology. Englewood Cliffs, NJ:
Prentice Hall.

3. Goffman, E. (1959). The presentation of self in everyday life. New York:
Anchor Books, Doubleday.

4. Goffman, E. (1981). "Footing" in Forms of talk. Philadelphia: University of
Pennsylvania Press.

5. Goodwin, C. (1981). Conversational organization: Interaction between
speakers and hearers. New York: Academic Press.

6. Gumperz, ].]. (1982). Discourse strategies. Cambridge: Cambridge
University Press.

7. Labov, W, & Fanshel, D. (1977). Therapeutic discourse: Psychotherapy as
conversation. New York: Academic Press.

8. Malone, M. ]. (1997). Worlds of talk: The presentation of self in everyday
conversation. Cambridge: Polity Press.

9. Sacks, H. (1992). Lectures on conversation. (Vol. I-1I). Oxford: Blackwell.

10. van Dijk, T. A. (Ed.). (1997a). Discourse as social interaction. London: Sage.
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Course Code

HS 655/ HS 455

Title of the Course

Digital Humanities

Credit Structure

(L-T-P)-Credits
2-0-2-3

Name of the Concerned
Department

Humanities and Social Sciences

Pre-requisite, if any

NIL

Course Objective

Scope of the Course
1. Explain the broad spectrum and perspective of Digital Humanities (DH)
2. Introduce the necessary tools and techniques to understand various DH
research projects
3. Critically discuss DH projects
4. Explain DH in various disciplines.
5. Plan, Evaluate, and Develop a DH research project

Course Syllabus

Introduction and History of DH: Intersection of digital technology and humanities
disciplines; the history of humanities computing

Analysis of DH Projects, Platforms, and Tools: Text and Document; Digital Tools;
Digitization, OCR, Text Analysis

Digital Environments: Copyright, Digital Rights,

Visual Cultures: Images as visual cultures, Subject-Object debate; Power and
Knowledge; Visual Cultures and Critical theory; Mapping-Geo spatial Humanities;
role of place and space in cultural visibility; digital heritage, Digital Knowledge
Spaces

Archive and Its Evolution: Introducing, Archive in historical time, politics and
poetics of archiving, archive in the digital age

Databases: Types of Databases, repositories and their = making
Authorship, Open Access, Building Open Access Ecosystems, Open Access India,
Databases across Indian languages.

Laboratory: Disciplinary Presentations, Digital Humanities Project Critiques, and
Final Project

Suggested Books

Text Books:

1. Eileen Gardiner, Ronald G. Musto (2015), The Digital Humanities: A Primer
for Students and Scholars, Cambridge University Press. ISBN
9781139003865

2. Eve, Martin (2019) Close Reading with Computers Paperback ISBN:
9781503609365
Ebook ISBN: 9781503609372

3. Maya Dodd and Nidhi Kalra Edited (2020) Digital Humanities in India:
Pedagogy, Publishing and Practices ISBN 9780367347932

4. Gold, Matthew K. (2012), Debates in the Digital Humanities, University of
Minnesota Press SBN 978-0-8166-7795-5

Reference Books:

1. Hockey, Susan. (2000), Electronic Texts in the Humanities: Principles and
Practice, Oxford University Press. ISBN-13: 9780198711940

2. Schreibman, S., Siemens, R, Unsworth, ]J. (2004), Companion to Digital
Humanities, Oxford: Blackwell. Print ISBN:9781405103213 |Online
ISBN:978047099987
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Course Code

HS 656

Title of the Course

Applied Linguistics

Credit Structure

L-T-P-Credits
(2-0-2-3)

Department

School of Humanities and Social Sciences

Pre-requisite, if any

NIL

Scope of the Course

Introduce the prospective students/ researchers to the discipline of applied
linguistics, sociolinguistics, language teaching-learning process, discourse of
language, educational linguistics; Introduce field methods to understand the
nuances of the field/subject and for undertaking research projects.

Course Syllabus

An introduction on Historical and theoretical development of Applied
Linguistics:

Linguistics and applied linguistics, interdisciplinarity in applied linguistics,
approaches to creating knowledge systems, historical and theoretical development,
new directions and challenges.

A brief introduction of the contemporary issues in applied linguistics:

Language learners and learning: language learning, immigrant and endangered
languages, language conflict and attrition, language discourse studies, language for
specific purposes;

Language teaching and education: multilingual education, culture in language
teaching, minority language education, communicative language teaching;
Language policy: language policy in multilingual educational contexts, language
death and revival, linguistic imperialism, linguistic identity and standard and non-
standard languages.

Field methods/field work/ analysis of case studies for dissertation:

A brief introduction and application of field methods, tools and softwares
(MaxQDA) used to study conversation analysis for cases based on talk-in-
interactions.

Suggested Books

1. Corder S P (1973). Introducing applied linguistics. Harmondsworth, UK:
Penguin. ISBN. 014081051X

2. Gumperz ] (2009). Language and social identity. Cambridge, England:
Cambridge University Press. ISBN 9780521288972

3. Hymes D (1974). Foundations in sociolinguistics: an ethnographic approach.
Philadelphia: University of Pennsylvania Press. ISBN 978081221065.

4. Kaplan R B (ed.) (2010). Oxford handbook of applied linguistics. Oxford: Oxford
University Press. ISBN:9780195384253.

5. Labov W (1973). Sociolinguistic patterns. Philadelphia: University of
Pennsylvania press. [ISBN 978081221052.

6. Paul G] (2014). An introduction to discourse analysis: theory and method. New
York: Routledge. ISBN 9780415725569.

7. Skutnabb-Kangas T (2000). Linguistic genocide in education or worldwide
diversity and human rights? Mahwah: Lawrence Erlbaum Associates. I[SBN
9780805834680.

Spolsky B (2018). Language policy. Cambridge: Cambridge University Press. ISBN
9781108454117.
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Course Code

HS 741

Title of the Course

Black Literary Cultures and the Slave Tradition

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned English
Discipline
Pre-requisite, if any NIL

Scope of the course

The Course will focus on selected writings and excerpts from the above
authors. The attempt will be to study some of these works and writers
in tandem so as to trace the evolution of Black Intellectual thought and
its ideational influence on Black Narratives

Course Syllabus

Phillis Wheatley, Iola Leroy, Frances E.W. Harper, Our Nig, Harriet E.
Wilson, Martin Delany,

Narrative of the Life of Frederick Douglass, Frederick Douglass

The Souls of Black Folk, W E B Du Bois, Langston Hughes, Zora Neale
Hurston, James Baldwin, Richard Wright, Ralph Ellison, Harold Cruse,
Angela Davis, CLR James, V.Y. Mudimbe, Achille Mbembe, Leopold
Senghor, Franz Fanon, Cornel West, Samuel R Delany, Octavia Butler,
Randall Keenan, Colson Whitehead,

Suggested Books

1. An Introduction to Africana Philosophy, Lewis Gordon

2. African American Perspectives and Philosophical Traditions, John

P. Pittman

Blacks and Social Justice, Bernard R. Boxill.

The Signifying Monkey, Henry Louis Gates.

5. The Practice of Diaspora: Literature, Translation and the Rise of
Black Internationalism, Brent Hayes Edwards

6. Playing in the Dark: Whiteness and the Literary Imagination, Toni
Morrison.

7. African American Literary Theory: A Reader, Winston Napier

P w
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Course Code

HS 742

Title of the Course

Twentieth Century and the European Novel

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the English
Concerned Discipline
Pre-requisite, if any NIL

Scope of the course

An attempt will be made to position the genre as a mode of response to a period of
volatility and turbulence on the European continent. The course could include
selections from other genres and alternative media in order to examine concepts
such as nation, state and citizenship and the way in which these concepts pan out
in literary narrative.

Course Syllabus

Marcel Proust — Swan in Love

Thomas Mann - Dr. Faustus

Franz Kafka - The Trial

Albert Camus - The Outsider

Joseph Roth- The Radetsky March

Italo Calvino- If on a winter’s night a traveler

Suggested Books

1. Mikhail Bakhtin, Dialogic Imagination

2. Milan Kundera, The Art of the Novel

3. Roland Barthes, A Barthes Reader, ed. by Susan Sontag

4. André Brink, The Novel: Language and Narrative from Cervantes to Calvino
5. Georg Lukics, The Theory of the Novel

6. Jenny Mander, Remapping the Rise of the European Novel

7. Christopher Nash, World-games: the tradition of anti-realist revolt
8. Vladimir Nabokov, Lectures on Literature

9.Jacques Derrida, Spectres of Marx

10. Giorgio Agamben, State of Exception

11. Alain Badiou, Being and Event

12. Sigmund Freud, Civilization and its Discontents
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Course Code

HS 743

Title of the Course

Indian English Fiction

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the English
Concerned Discipline
Pre-requisite, if any NIL

Scope of the course

The course will make an attempt at examining the varied ways in which the
notion of India has been explored by the various practitioners of Indian English
fiction. Through an analysis of some of the representative Indian fiction in
English and close reading of some relevant excerpts from the texts, some of the
issues which may be discussed in some detail in the class are: “anxiety of

» o«

Indianness”, “the role of target audience in the author’s depiction of India”,
“India as a nation state”, “postcolonial India”, “urban-rural divide in India”,
“portrayal of marginalized India on the basis of caste, class, religion, gender,
region”, “stereotypes and realities in depicting India”, “India of Indian English
Fiction versus India of Regional Language Literatures”, “Indian identity”,
“notions of ‘local’, ‘global’, ‘glocal”,etc. The list of texts mentioned are only
indicative and other relevant texts could be included to explore these issues
further or to bring in new perspectives. The background readings will be helpful
in familiarizing the students with some of the issues at hand and their

complexities.

Course Syllabus

Rao, Raja. Kanthapura; Narayan, R. K. Malgudi Days; Anand, Mulk Raj.
Untouchable; Singh, Khushwant. A Train to Pakistan; Desani, G. V. All About H.
Hatter; Rushdie, Salman. Midnight’s Children; Tharoor, Shashi. The Great Indian
Novel; Mathur, Anurag. The Inscrutable Americans; Das, Manoj. Cyclones; Roy,
Arundhati. God of Small Things; Lahiri, Jhumpa. Interpreter of Maladies; Swarup,
Vikas. Q & A; Deb, Siddhartha. Surface; Adiga, Aravind. The White Tiger;

Raj, M. C. Raachi

Suggested Books

1. Mukherjee, Meenakshi. The Perishable Empire: Essays on Indian Writing in
English

2. Mukherjee, Meenakshi. The Twice Born Fiction

3. Vijay Kumar, T, Mukherjee, Meenakshi, Harish Trivedi, et al, eds. Focus India:
Postcolonial Narratives of the Nation

4. Mukherjee, Meenakshi. Realism and Reality: The Novel and Society in India.

5. Mukherjee, Meenakshi, Vijayasree, C. Nation in Imagination

6. Khair, Tabish. Babu Fictions: Alienation in Contemporary Indian English
Novels

7. Naik, M. K, Narayan, Shymala, A. Indian English Fiction: A Critical Study

8. Bates, C(rispin. Beyond Representation: Colonial and Postcolonial
Constructions of Indian Identity
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Course Code

HS 744

Title of the Course

South Asian Diaspora Literature

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned | English
Discipline
Pre-requisite, if any NIL

Scope of the course

The concept of Diaspora as a state of deterritorialization is perhaps a
common theme that runs across the various implications of the term
extending but not confined to ideas of exile, displacement and migration,
forced or otherwise. While recognizing that there is always a hint or
trace of the roots / home that defines the cultural and historical identity
of the exile / migrant the course will seek to build a healthy wariness of
essentializing threads of race or ethnicity that limit discussions to those
that revolve around nationhood.

Course Syllabus

Paranjape, Makarand. In Diaspora: Theories, Histories, Texts. New Delhi:
Indialog Publications, 2001; Bose, Neilesh, Ed. Beyond Bollywood and
Broadway: Plays from the South Asian Diaspora. Bloomington: Indiana
University Press, 2009 (selected plays); Baldwin, Shauna Singh. We Are
Not in Pakistan. New Delhi: Rupa, 2009; Refiq, Fauzia, Ed. Aurat Durbar:
Writings by Women of South Asian Origin. Toronto: Second Story Press,
1995; Diane McGifford, Ed. Geography of Voice: Canadian Literature of the
South Asian Diaspora. Toronto: TSAR, 1992; Ghosh, Amitav. The Shadow
Lines. London: BlooM.S.buy, 1988;

Kureishi, Hanif. The Buddha of Suburbia. New York: Viking, 1990; Mathur,
Anurag. The Inscrutable Americans. Kolkata: Rupa & Co, 1991.

Suggested Books

1. Mishra, Vijay. The Literature of the Indian Diaspora: Theorizing the
Diasporic Imaginary. New York: Routledge, 2007.

2. Nasta, Susheila. Home Truths: Fictions of the South Asian Diaspora in
Britain. London: Palgrave Mcmillan, 2001.

3. Pirbhai, Mariam. Mythologies of Migration, Vocabularies of Indenture:
Novels of the South Asian Diaspora in Africa, the Caribbean, and Asia-
Pacific. Toronto: University of Toronto Press, 2009.

4. Rushdie, Salman. Imaginary Homelands: Essays and Criticism, 1981-

1991. London: Granta Books, 1991.
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Course Code

HS 745

Title of the Course

Postcolonial Theory and Criticism

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned | English
Discipline
Pre-requisite, if any NIL

Scope of the Course

The course will build on introductory concepts in the field of post-
colonialism using them to see if a move can be made away from the
advocacy of the conventional empire model. The readings of texts such
as The travels of Dean Mohammed, A Passage to India, Oroonoko,
Mansfield Park, Wide Sargasso Sea, Heart of Darkness and the stories of
Tagore among others will strive to establish a premise for the study of
postcolonial texts based on more intimate spaces such as folkways,
societal ritual, language and religion, eventually helping the reader to
think in terms of “imagined communities” rather than ones that are
historically generated.

Course Syllabus

1. Ashcroft, Bill, Gareth Griffiths, and Helen Tiffin. The Empire Writes
Back: Theory and Practice in Post-colonial Literatures. New York:
Routledge, 1989.

2. The Post-Colonial Studies Reader. New York: Routledge, 1995.

3. Loomba, Ania. Colonialism/ Postcolonialism. New York: Routledge,
1998.

4. Bhabha, Homi K. The Location of Culture. New York: Routledge,

1994.

Nation and Narration. New York: Routledge, 1990.

Said, Edward W. Culture and Imperialism. New York: Knopf, 1994.

Orientalism. New York: Pantheon, 1978.

Spivak, Gayatri Chakravorty. In Other Worlds: Essays in Cultural

Politics. New York: Routledge, 1987.

9. Trivedi, Harish, and Meenakshi Mukherjee, eds. Interrogating Post-
Colonialism: Theory, Text and Context. Shimla: IIAS, 1996.

© N O

Suggested Books

1. Fanon, Frantz. Black Skin, White Masks. Tr. Constance Farrington.
New York: Grove Press, 1994,

2. The Wretched of the Earth. Tr. Richard Philcox. New York: Grove
Press, 2005.

3. Williams, Patrick, and Laura Chrisman, eds. Colonial Discourse and
Post-colonial Theory: A Reader. New York: Columbia University
Press, 1994.

4. Chrisman, Laura and Benita Parry. Postcolonial Theory and
Criticism. New York: D. S. Brewer, 2000.
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Course Code

HS 746

Title of the Course

Translation Studies

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned | English
Discipline
Pre-requisite, if any NIL

Scope of the course

The course will involve a study of primary texts that have been self-
translated by authors such as Manoj Das, Girish Karnad, O.V. Vijayan
and Rabindranath Tagore. The background readings will be helpful in
familiarizing the students with some of the issues at hand and their
complexities.

Course Syllabus

Amos, F. R. R. Early Theories of Translation. New York: Octagon, 1973.
Anderman, G. Europe on Stage: Translation and Theatre. London:
Oberon Books, 2005.

Bassnett, S. Translation Studies. London: Routledge, 1980.

Bassnett, S. and Lefevere, A. Constructing Cultures: Essays on Literary
Translation. Clevedon: Multilingual matters, 1998.

Bassnett, S. and Trivedi, H, eds. Postcolonial Translation: Theory and
Practice. London: Routledge, 1999.

Chaudhuri, S. Translation and Understanding. Delhi: Oxford
University Press, 1999.

Cheyfitz, E. The Poetics of Imperialism: Translation and Colonization
from The Tempest to Tarzan. London: Oxford University Press, 1991.
Kothari, R. Translating India. Manchester: St Jerome, 2003.

Lefevere, A. Translation, Rewriting and the Manipulation of Literary
Fame. London: Routledge, 1992.

Toury, G. In Search of a Theory of Translation. Tel Aviv: Porter
Institute, 1980.

Suggested Books

1. Bly, R. The Eight Stages of Translation. Boston: Rowan Tree, 1983.

2. Cronin, M. Translation and Globalization. London, Routledge,
2003.

3. Katan, D. Translating Cultures. Manchester: St. Jerome, 2004.

4. Kreiswirth, M. and Cheetham, M. A., eds. Theory Between the
Disciplines: Authority / Vision / Politics. Ann Arbor: The
University of Michigan Press, 1990.
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Course Code

HS 747

Title

Advanced Literary Theory

Credit Structure

L-T- P-Credits

2-1-0-3
Name of the Discipline English
Pre-requisite, if any NIL

Scope of the course

This course aims to familiarize research students with the
fundamentals of theoretical vocabulary and understand the works of
important theorists in the discipline. The course uses the Norton
Anthology of Theory and Criticism as the overarching text to select
the particular theorists and works to be covered based on the
research interests of the students of a particular semester. The other
seminal texts are selected keeping in mind some of the relevant
questions of criticism in the discipline. Postcolonial Studies, Politics
of language, translations are some of the areas covered in depth.
Faculty teaching the course can add other works relevant to the
broad area of literary theory for any particular semester. This can
change based on individual faculty and student research areas. The
aim of the course is to discuss the role of theory in literary discourse
and its importance in critically examining the contexts of literary
works that may lead to new ways of reading and understanding
different works. The course offers an in-depth understanding of
theoretical terminology that enables students to develop a sense of
the strengths and weaknesses of the well-known schools of theory.
Most importantly, the course aims to train them to recognize the
parameters from which the terminology emerges and develop the
ability to analyze incisively and offer new ways of (re)configuring
meta narratives.

Course Syllabus

Formalism, Reader-response theory, Rhetoric, Dialecticism,
Structuralism, Post-structuralism, Post-colonialism, Translation
Theories, Deconstruction, Feminist and Gender studies, Race Theory,
Cultural Studies will be some of the major schools of theory covered.

Suggested Books

1. Charu Gupta, Ed. Gendering Colonial India: Reforms, Print, Caste
and Communalism. Orient Blackswan, New Delhi.

2. David Damrosch. What is World Literature? Princeton University
Press, NJ 2003

3. Eagleton, Terry. Literary Theory: An Introduction. University of
Minnesota Press, 2008.

4. Foucault, Michel. Discipline and Punish: The Birth of the Prison,
translated by Allen Sanders, 1971.

5. GJV Prasad and Makarand Paranjpe Ed Indian English and
Vernacular India: Contests and Contexts. New Delhi: Pearson
Longman, 2010.

6. Jeffrey T Nealon and Susan Giroux, The Theory Toolbox: Critical
Concepts for the New Humanities, Rowman and Littlefield,
Lanham, MD 2003.

7. Loomba, Ania and Esty, Jed Edited. Postcolonial Studies and
Beyond Duke University Press, New York, 2005.

8. Paranjpe, Makarand Ed. Nativism: Essays in Literary Criticism.
New Delhi: Sahitya Akademi, 1997
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9.

10.

11.

12.

13.

14.

Another Canon: Indian Texts and Traditions in English.
London: Anthem Books, 2009; Paperback ed, New Delhi: Anthem
Press, 2010.

Spivak, Gayatri. A Critique of Postcolonial Reason: Toward a
History of the Vanishing Present, Harvard University Press, 1999.
The Aesthetics of Education in the Age of Globalization, Harvard
University Press, 2012.

Satya Mohanty. Literary Theory and the Claims of History:
Postmodernism, Objectivity and Multicultural Politics. Cornell
University Press, 1997.

Trivedi, Harish and Susan Bassnett: Postcolonial translation
Studies.

Vincent Leitch, Barabara Johnson, John McGowan et al edited
Norton’s Anthology of Theory and Criticism. W.W. Norton, 2010.

Primary Works of Literature (just a sample, can be changed by
the Course Instructor)

1.

Amitav Ghosh. In an Antique Land Permanent Black, Ravi Dayal

Press 20009.

- The Glass Palace. Random House February 2002; Sea of
Poppies. 2010

Mahashweta Devi. (translated by Gayatri Spivak) Imaginary

Maps. Routledge, New York 2002.

Mahashweta Devi (translated by Suman Gangopadhyay): Mother

of 1084

Lalithambika Antherjanam (Translated by Gita Krishnankutty):

Cast me Out if you Will.

Shakespeare, William. The Tempest. Norton Critical Edition, Ed

Sherman, William.
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Course Structure for Ph.D. Program in Economics

(A) Semester-1 (Autumn / Spring)

Sr. Course code Course Title L-T-P-Credits
No.

1 HS 601 Research Methods in Social Sciences 2-1-0-3

2 HS 623 Advanced Microeconomics-I 2-1-0-3

3. 7.7 xxx Elective-I X-X-X-3

4 HS 797 * / HS 798* Ph.D. Seminar Course 0-2-0-2

(B) Semester-II (Spring / Autumn)

Sr. Course code Course Title L-T-P-Credits
No.
1 HS 624/ HS 424 Econometrics-I 2-1-0-3
2 HS xxx Elective-II X-X-X-3
3 7.7 xxx Elective-III + X-X-X-3
4 HS 798 * / HS 797* Ph.D. Seminar Course 0-2-0-2

Economic courses for Electives-], II, and III
(In addition to these courses, students can also take courses from other disciplines)

S.No. Course Code Course Title Contact Hours
(L-T-P-C)
1. | HS 600 Data Analysis and Technical Writing 2-1-0-3
2. | HS 618 / HS 418 Sustainability Studies 2-1-0-3
3. | HS 622 / IHS 422 Development Economics 2-1-0-3
4. | HS 626 Environmental and Natural Resource Economics 2-1-0-3
5. | HS 628 Institutional Economics 2-1-0-3
6. | HS 630 Intellectual Property Rights 2-0-0-2
7. | HS 724 Econometrics-I1 2-1-0-3

+ Additional elective course to be taken by the students with MA/ M.Sc. /B.Tech./BE qualification only.

* Ph.D. Seminar course can be taken either in Autumn (HS 797) or in Spring Semester (HS 798) or both as suggested
by the Faculty Advisor/Thesis Supervisor.
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Course Code

HS 601

Title of the Course

Research Methods in Social Sciences

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned | Economics
Discipline
Pre-requisite, if any None

Scope of the Course

Course Syllabus

Foundations- language, philosophy, conceptualization and evaluation of
research;

Sampling-probability and non-probability sampling; Measurement- construct
validity and reliability; Survey research- types of surveys and interviews;
Scaling- Thurston, Likert and Guttman scaling;

Qualitative Measures- data, approaches and validity, Design- Experimental and
quasi-experimental,

Analysis- data preparation, descriptive statistics, hypothesis testing,
multivariate analysis (inferential statistics),

Report Writing.

Suggested Books

1. W.T. Trochim, Research Methods: The Concise Knowledge Base, Atomic

Dog Publisher, 2004. (ISBN: 1592601464)

2. C.R. Kothari, Research Methodology: Methods and Techniques (2nd

edition), New Age International, 2009.

3. R.\V.Hogg, A. Craig, and McKean. Introduction to Mathematical Statistics

(6t Edition), Prentice Hall, 2004 (ISBN 130085073)
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Course Code HS 618 / HS 418
Title of the Course Sustainability Studies
Credit Structure L-T-P-Credits

3-0-0-3

Name of the
Concerned Discipline

Humanities and Social Sciences

Pre-requisite, if any

None

Course Objective

The course introduces and details the concepts in sustainability from
the social sciences and basic sciences perspectives. It will include
definitions, theories, historical developments, applications and case
study references. The course will also include a module on Eco-criticism
in literature, theoretical discourses and examples from contemporary
literature.

Course Syllabus

Introduction to sustainability, Climate change, biosphere, physical
resources: water, pollution, and minerals, resource economics

Systems Dynamics, models in natural sciences

Sustainable energy systems, Problem solving: metrics, and tools; Agro-
food systems, renewable resources: water fish and forests, Non-
renewable resources: oil

Sustainable infrastructure

Eco-criticism including eco-feminism and deconstruction of rhetoric of
environment studies. Definition of eco-critical theory and practice,
observing the more recent influence of interdisciplinary, ecological
perspectives in criticism and theory (the emergence of ‘eco-criticism’)
and considering their implications for the interpretation of literature
and the creation of writing, environmental foundations of the global
economy, Narratives of development in postcolonial writing

Suggested Text Books

1. Theis and Tomkin (Ed.) 2011. Sustainability: Comprehensive.
Foundation University of Illinois Open Source Text Book Initiative.
ID: 1741effd-9cda-4b2b-a91e-003e6f587263@43.5

2. Bert J.M. de Vries2012 Sustainability Science Cambridge University
Press, ISBN 9780521184700

3. Mulligan, M. 2015. An Introduction to Sustainability: Environmental,
Social and Personal Perspectives. Routledge Publications ISBN
9780415706438

4. Newton A.C. and Cantarello E. 2014 An Introduction to the Green
Economy: Science Systems and Sustainability. Routledge
Publications. ISBN 978 0415 711609

5. Ed. CheryllGlotfelty and Harold Fromm. 1996. The Ecocriticism
Reader. University of Georgia Press

6. AmitavGhosh 2010. The Glass Palace Harper Collins

7. Mahashweta Devi. 2008. Imaginary Maps. Routledge

8. Westling, Louise. “Literature and Ecology” (75-90). Teaching
Ecocriticism and Green Cultural Studies. Ed. by Greg Garrard.

9. Timothy Clark, The Cambridge Introduction to Literature and the
Environment
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Course Code

HS 622 / IHS 422

Title of the Course

Development Economics

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the Concerned | Economics/HSS
Discipline/School
Pre-requisite, if any None

Scope of the Course

This course offers a broader understanding of economic transformation
of developing countries. It discusses issues in per capita income,
economic growth, inequality, poverty, population. It also aims at
analyzing land, labour and insurance sector. At the macro level the course
will orient students about political economy of international trade,
monetary policy and international relations from developing country
perspective.

Course Syllabus

Trends in international development; Basic features of underdeveloped
countries/ LDCs; Development indices, Growth and development
theories, Dual economy models, Domestic resources and foreign
resources and economic development, Industrialization, protection and
trade policies, Strategy towards foreign capital external finances;
Strategy towards imports /export balance of payments; Balanced /
unbalanced growth approach; Sectoral strategy; population, poverty,
employment, migration, Some recent contributions to development
theory; Trade and development, The global strategy: new international
economic order (NIEO); The policy of structural adjustment, environment
and development.

Suggested Books

1. S. Ghatak, Introduction to Development Economics, Routledge
Publication. 2003. 4tk edition.

2. D.Ray. Development Economics, Princeton University Press. 1998.

3. G. Meier, and ]. Stiglitz, Frontiers of Development Economics,
Oxford University Press, 2001.

Reference Readings:

1. A.Sen, Development as Freedom, Oxford University Press, 1999.

2. P. Draper, P. Alves, R. Sally (editors), The political Economy of
Trade Reform in Emerging Markets: Crisis or Opportunity?”
Edward Elgar Publishing, 2009.

3. R. Capello, and Nijkamp, Handbook of Regional Growth and
Development Theories, Edward Elgar Publishing, 2009.

4. 0. Galor, Inequality and Economic Development: The Modern
Perspective, Edward Elgar Publishing, 2009.

5. D. WilliaM.S,, International Development and Global Politics:
History, Theory and Practice, Routledge Publication, 2011.

6. Y. Hayami, and Godo, Development Economics: From the Poverty
to the Wealth of Nations, Oxford University Press, 2005.
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Course Code

HS 623

Title of the Course

Advanced Microeconomics-I

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Economics

Pre-requisite, if any

Some UG/PG level course on Microeconomics

Scope of the Course

The course aims at providing students with the recent advancements in
the theory of Microeconomics and take up the concepts covered at
undergraduate level at higher level.

Course Syllabus

Preference and Choice; Classical Demand Theory; Production; Choice
Under Uncertainty

Game Theory

Market Equilibrium and Market Failure: Competitive Markets,
Externalities and Public Goods, Market Power, Asymmetric Information
Theory of Welfare, General equilibrium theory.

Suggested Books

1. H.R. Varian, Microeconomic Analysis (3 edition), W.W. Norton and
Company. 1992.

2. A. Mas-Colell, M.D. Whinston, and J.R. Green, Microeconomic Theory,
2006.

3. Reading Material in form of research articles to be provided to the
students.
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Course Code

HS 624/ HS 424

Title of the Course

Econometrics-I

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Economics

Pre-requisite, if any

Research Methods in Social Sciences; Basic Statistics

Scope of the Course

This aim of the course is to cover basic econometrics with focus on regression
modeling and the problems encountered in dealing with cross-section and time
series data.

Course Syllabus

Methodology of econometrics; Regression analysis; Assumptions of the
classical linear regression Models; Two variable regression analyses;

Multiple regression analyses;

Heteroscedasticity; Autocorrelation and Multicollinearity;

Dummy variable regression models;

Model Selection;

Time Series Econometrics (introduction);

Panel data regression models (introduction).

Suggested Books

1. D.N. Gujarati, Basic Econometrics, The McGraw-Hill Companies. 2005.

2. G.S.Maddala, Introduction to Econometrics, (3rd edition) Wiley, 2001.

3. ].M. Wooldridge, Introductory Econometrics: A Modern Approach, South
Western, 2009.
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Course Code

HS 626

Title of the Course

Environmental and Natural Resource Economics

Credit Structure

L-T-P-Credits

2-1-0-3
Name of the | Economics
Concerned Discipline
Pre-requisite, if any None

Scope of the Course

Course Syllabus

Environmental Challenges- Role of economics,

Valuing the environment- concepts and methods,

Property rights, externalities and environmental problems, sustainable
development,

Allocation of resources- depletable and renewable- energy, minerals, water,
land;

Environmental pollution- air, water;

Environmental justice, Sustainability of development.

Suggested Books

1. T. Tietenberg, and L. Lewis, Environmental and Natural Resource

Economics (International Edition) Pearson Education, 2008 (ISBN
9780321560469).

J. Conrad, Resource Economics, Cambridge University Press, 1999.

Hanley, N., Shogren, J., and B. White, Environemntal Economics in Theory
and Practice (2nd edition), Palgrave Macmlllan: UK, 2007.

Pearce, D., Turner, K., and [. Bateman, Environmental Economics: An
Elementary Introduction, Pearson Education Ltd.: England, 1994.

Birnie, P., Boyle, A, and C. Redgwell, International Law and the
Environment (3rd edition), Oxford University Press: Oxford, New York,
20009.
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Course Code

HS 628

Title of the Course

Institutional Economics

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Economics

Pre-requisite, if any

Microeconomics, History of Economic Thought

Scope of the Course

Course Syllabus

Introduction: Institutions and Organizations, Structure of Institutions (formal
and informal), Old and New Institutional Economics;

Transaction costs: types and cost measurement;

Theory of property rights: Externalities, Internalization of externalities, Coase
Theorem, Common property, Collective action;

Contracts: legal and economic approach, Asymmetric information, adverse
selection, Asset plasticity and moral hazard;

Institutional theory of firm, market, regulation;

Institutional Change.

Suggested Books

1. Eggertson, T. Economic Behaviour and Institutions. Cambridge: Cambridge
University Press, 1990.

2. North D. Institutions, Institutional Change and Economic Performance.
Cambridge: Cambridge University Press, 1990.

3. Furubotn, E, and R. Richter. Institutions and Economic Theory. The
University of Michigan Press, 1997.

4. Claude, M. and M.M. Shirley (Eds.) Handbook of New Institutional
Economics, US: Springer, 2008.
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Course Code

HS 630

Title of the Course

Intellectual Property Rights

Credit Structure

L-T-P-Credits
2-0-0-2

Name of the Concerned
Discipline

Economics

Pre-requisite, if any

None

Scope of the Course

The course aims at providing the basic understanding of intellectual property
rights, the rationale behind making provision for these rights and the recent
concerns in the field.

Course Syllabus

History and concept of Property; Introduction to intellectual property rights

(IPRs); Patent, Industrial design; Copyrights, Trademarks, Geographical

Indications; Trade Secrets; International aspect of IPRs; Developments at the

International level regarding IPRs; The debate: Copyright vs Copy left; Research

ethics
Suggested Books 1. Cornish, W.R. and L. David. 2010. 7th Edition. Intellectual Property: Patents,

Copyrights, Trademarks and Allied Rights. Sweet and Maxwell.

2. Narayan, P. 2002. Intellectual Property, Law in India, 3rd Ed. New Delhi,
Delhi Law House.

3. Ganguli, P. 2001. Intellectual Property Rights: Unleashing the Knowledge
Economy. Tata McGraw Hills (Reference)

4. Watal, ]. 2001. Intellectual Property Rights in the WTO and Developing

Countries. New Delhi: Oxford University Press
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Course Code

HS 724

Title of the Course

Econometrics-I1

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Economics

Pre-requisite, if any

Econometrics 1

Scope of the Course

The aim of the course is to cover econometric modeling for panel data as well as
time series. It will also focus on simultaneous equation modeling and models
dealing with discrete data.

Course Syllabus

Classical linear regression model; Specification Analysis and Model Selection;
Heteroscedasticity; Serial Correlation; Models for Panel Data; Systems of
Regression Equations; Simultaneous-equation models; Models with lagged

variables; Time-series models; Models for discreet choice.

Suggested Books

1. Greene, W. H. 2005. Econometric Analysis. 5th ed. New Delhi: Pearson
Education.

2. Baltagi, B.H. 2005. Econometric Analysis of Panel Data. 3rd ed. West Sussex:
John Wiley & Sons.

3. ].M. Wooldridge, 2001. Econometric Analysis of Cross Section and Panel
Data, MIT Press.

4. W. Enders, 2004. Applied Econometric Times Series (2nd Edition), Wiley.
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Course Structure for Ph.D. Program in Psychology

(A) Semester-1 (Autumn / Spring)

Sr. Course code Course Title L-T-P-Credits
No.

1 77 xxx Elective-I X-X-X-3

2 77 xxx Elective-II X-X-X-3

3. 77 xxx Elective-III X-X-X-3

4 HS 797 * / HS 798* Ph.D. Seminar Course 0-2-0-2

(B) Semester-II (Spring / Autumn)

Sr. Course code Course Title L-T-P-Credits
No.

1 77 xxx Elective-1V X-X-X-3

2 77 xxx Elective-V X-X-X-3

3 77 xxx Elective-VI X-X-X-3

4 HS 798 * / HS 797* Ph.D. Seminar Course 0-2-0-2

Psychology courses for Electives-1 to VI (in addition to these courses, students can also take courses from other
disciplines, in consultation with the thesis supervisor/faculty advisor and the concerned course coordinator.)

Note:

S.No. Course Code Course Title Contact Hours
(L-T-P-C)
1. | HS600 Data Analysis and Technical Writing 2-1-0-3
2. | HS671 Human Factors and Higher Cognitive Processes 2-0-2-3

1. A Ph.D. student having M.Sc./ B.Tech./ BE or equivalent qualification has to do 5 to 7 Ph.D. level courses of at
least 3 credits each and 1-2 Ph.D. seminar courses of at least 2 credits each. Minimum number of courses will be

5 Ph.D. level courses and one Ph.D. seminar course (minimum coursework of 17 credits).

2. A Ph.D. student having M.Tech./ME//MPhil qualification has to do one semester coursework (with 2-3 Ph.D.
level courses). Minimum number of courses will be 2 Ph.D. level courses and one Ph.D. seminar course (i.e.

(minimum coursework of 8 credits).
* Ph.D. Seminar course can be taken either in Autumn or in Spring Semester or both as suggested by the Faculty

Advisor/Thesis Supervisor.
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Course Code

HS 671

Title of the Course

Human Factors and Higher Cognitive Processes

Credit Structure

L-T-P-Credit
2-0-2-3

Name of the
Concerned
Discipline/ School

Psychology/Humanities & Social Sciences

Pre-requisite, if any
(for the students)

Basic Understanding of Psychology

Course Objective

The aim of the course is to familiarise students with a wide range of

theories and research investigating human factors. As an advanced

course, the course normally covers all the areas specified in the

syllabus, but students wishing to concentrate especially on

particular topic areas may do so by agreement with the instructor as

a part of project/practicum portion. The course has been developed

to be as interesting and challenging as possible. The following are

the objectives of the course:

1. To develop understanding of the breadth of different approaches
to human factors practices.

2. To gain awareness of the principles and perspectives of human
factors through the study of theories, concepts, and research.

3. To develop the ability to apply human factors research to real-
world issues.

4. To understand how to critically appraise concepts, theories, and
empirical evidence.

5. To be familiar with a range of research methods.

Course Syllabus

Understanding Human Factors: Introduction and Background to
Human Factors, Defining Design, System Thinking, and
Sociotechnical System.

Human System Interaction: Affective and Cognitive Processes in
System Development, Design, and Evaluation: User & Interactive
Systems, User Cognition, Emotion, HCI, Complex Systems, Human
Error, Human Performance, Human Centered Engineering, Usability
& Human-Centered Systems Design.

Cognitive Ergonomics: Visual Cognition & Attention, Eye
Movement, Visual Perception, and Computer Vision Syndrome.
Ergonomics Standards: Displays, The EC directives, Technical
standards.

Strategic Practices: Social & Cultural Contexts, Design thinking,
Business Design, Social Innovation, Democratic

Design, Transformation.

Research Practitioner:
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e Research Methods, Usability Evaluation, Reporting, Recent
Developments.

e Professional Issues: ISE, HFES; EACE, FEES, IEA, EAEFS, SEAES,
SEANES, BCPE; Accreditation; Training & Employment.

Suggested Books

Textbooks:

1. C. D. Wickens, J. G. Hollands. Engineering Psychology and
Human Performance (3rd Ed.), Prentice Hall, 1999.

2. C. D. Wickens, ]J. L. Lee, Y. D, & Gordon-Bekcer, S. An
Introduction to Human Factors Engineering (27 Ed.). Upper
Saddle River, NJ: Prentice Hall. 2004.

Reference Readings:

1. M.S. Sanders & E. ]. McCormick. Human factors in Engineering
and Design (7t Ed.). New York: McGraw-Hill. 1993.

2. Pamela McCauley Bush. Ergonomics Foundational Principles,
Applications, and Technologies. 2011.

3. Norman, D. A. The design of everyday things. New York: Basic
Books. 2002.

4. Casey, S. M. Set Phasers on Stun. Santa Barbara, CA: Aegean.
1998.

5. Stanton, N., Hedge, A., Brookhuis, K., & Salas, E. (Eds.). Handbook
of human factors and ergonomics methods. 2004.
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Course Structure for Ph.D. Program in Sociology

(A) Semester-1 (Autumn / Spring)

Sr. Course code Course Title L-T-P-Credits
No.

1 7.7 xxx Elective-I X-X-X-3

2 7.7 xxx Elective-II X-X-X-3

3. 7.7 xxx Elective-III X-X-X-3

4 HS 797 * / HS 798* Ph.D. Seminar Course 0-2-0-2

(B) Semester-II (Spring / Autumn)

Sr. Course code Course Title L-T-P-Credits
No.

1 7.7 xxx Elective-1V X-X-X-3

2 7.7 xxx Elective-V X-X-X-3

3 7.7 xxx Elective-VI X-X-X-3

4 HS 798 * / HS 797* Ph.D. Seminar Course 0-2-0-2

Sociology courses for Electives-I to VI (in addition to these courses, students can also take courses from other
disciplines, in consultation with the thesis supervisor/faculty advisor and the concerned course coordinator.)

S. Course Code Course Title L-T-P-Credits
No.
1| HS 600 Data Analysis and Technical Writing 2-1-0-3
2| HS 616 Advanced Sociological Theory 2-1-0-3
3| HS 680 Sociology of Religion 2-1-0-3

Note:

1. A Ph.D. student having M.Sc./ B.Tech./ BE or equivalent qualification has to do 5 to 7 Ph.D. level courses of at
least 3 credits each and 1-2 Ph.D. seminar courses of at least 2 credits each. Minimum number of courses will be

5 Ph.D. level courses and one Ph.D. seminar course (minimum coursework of 17 credits).

2. A Ph.D. student having M.Tech./ME//MPhil qualification has to do one semester coursework (with 2-3 Ph.D.
level courses). Minimum number of courses will be 2 Ph.D. level courses and one Ph.D. seminar course (i.e.

(minimum coursework of 8 credits).
* Ph.D. Seminar course can be taken either in Autumn or in Spring Semester or both as suggested by the Faculty

Advisor/Thesis Supervisor.
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Course Code

HS 616

Course Title

Advanced Sociological Theory

Credit structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Humanities and Social Sciences

v

Pre-requisite, if any

None

Scope of the Course

To provide an overview of the major thinkers and their works
in the area of contemporary sociological theory with a special
emphasis on the epistemology and ontology of social research;

The focus will be on the practice of sociological research and
study of developmental problems of modern society by
dismantling barriers between theoretical and empirical
sociology.

Course Syllabus

The structure of sociological theory
Subject matter and objectives;

Talcott Parsons and his Grand Theory
Robert Merton: Middle-range theory

Conflict theory and the critique of society
Marx and Weber: Power, position and Legitimacy
Simmel and the Chicago School: The web of conflict

The Frankfurt School and Critical Theory

Adorno and Horkheimer, Enlightenment as Mass Deception.
Walter Benjamin- The work of Art in the Age of Mechanical
Reproduction. (Illuminations)

Phenomenology and the Social World
Edmund Husserl and Alfred Schutz

Harold Garfinkel and 'Ethnomethodology'
Dorothy Smith: Feminist Standpoint theory

Suggested Books

Text Books:

Wallace, R.A., Wolf, A. 2006. Contemporary sociological theory:
expanding the classical tradition. Prentice Hall, NJ.

Calhoun, C,, Gerteis, ], Moody, ]., Pfaff, S., Virk, I. (eds.). 2012.
Contemporary sociological theory. Wiley-Blackwell, Oxford.
Gordon, S. 1991. The history and philosophy of social science.
Routledge, London.

Sayer, A. 1992. Method in social science: a realist approach.
Routledge, London.

Adorno, T., Horkheimer, M. 1944. Dialectic of Enlightenment.
Continuum, NY.

Schutz, A. 1972. The Phenomenology of the Social World.
Northwestern University Press. Illinois.
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Course Code HS 680
Title of the Course | Sociology of Religion
Credit Structure L-T-P-Credit

2-1-0-3
Name of the Humanities & Social Sciences
Concerned
Department

Pre-requisite, if any

None

Course Objective

This course on religion equips students with essential theoretical and empirical
insights to understand religion comprehensively from diverse sociological
viewpoints. It attempts to examine religion scientifically in the light of prominent
and compelling scholarly works in the field of sociology of religion. Given the
standard and focus of this course, it is primarily meant for Post Graduate students,
preferably Ph.D. students, in the school of humanities and social sciences.

Course Syllabus

Society and Religion: Theoretical Foundations

The evolution of the sociology of religion, Sacred & Profane, Totemism, Protestantic
Ethic and the Spirit of Capitalism, Religion and Ideology, Religion and rationality,
The Sacred Canopy, Elementary Forms of Religious Life.

1. Religion as Social Action (Max Weber), Political Economy of Religion (Karl
Marx), Sociology of Religious Experience (Emile Durkheim), Religion as
Cultural System (Clifford Geertz), Holy terrors - thinking about religion after
9/11.

The Secularization Debate:

Sacred and Secular: Religions and Politics, Secularization Theory, Public Religions

in the Modern World, Religion and Comparative Politics, Politics of Religion,

Secularization as declining religious authority, Secularization, R.I.P.

Religious Particulars Vs Universals Debate:

Construction of religion as Anthropological category, Anthropological conceptions

of religion, Genealogies of religion: Discipline and reasons of power in world

religions, The culture of disbelief.

Religion, Fundamentalism & Violence:

Clash of civilizations, Global rise of religious violence, Fundamentalist language and

politics, Three model of religious violence, Taming the Gods in Democracy.

Suggested Books

1. ]. Casanova, Public Religions in the Modern World, Chicago, University of
Chicago Press, 1994, ISBN-10: 0226095355.

2. E. Durkheim, The Elementary Forms of The Religious Life, Oxford: Oxford
University Press, 2008, ISBN-10: 0029079373.

3. M. Weber, The Protestant Ethic and the Spirit of Capitalism, London,
Routledge, 2001, ISBN-10: 0199747253.

4. P.Berger, The Sacred Canopy: Elements of a Sociological Theory of Religion,
Garden City, Anchor, 1990, ISBN-10: 0385073054.

5. T. Asad. Genealogies of Religion: Discipline and Reasons of Power in
Christianity and Islam, Baltimore, The Johns Hopkins University, ISBN-10:
0801846323.

6. G. Clifford. The Interpretation of Cultures: Selected Essays, Basic Books,
ISBN-10: 0465087302.

7. P. Norris & R. Inglehart, Sacred and Secular: Religions and Politics
Worldwide, Cambridge, Cambridge University Press, 2004

8. Juergensmeyer, Mark, Terror in the mind of God: The global rise of
religious violence, Berkeley, University of California Press, 2003. (Vol. 13)
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Course Code

HS 797 (Autumn Semester)
HS 798 (Spring Semester)

Title of the Course

Seminar Course

Credit Structure

L-T-P-Credits

0-2-0-2
Name of the Concerned HSS
Discipline
Pre-requisite, if any None

Scope of the course

Course Syllabus

In this course a Ph.D. student has to present seminar/presentation
or a series of presentations on a topic(s) chosen by him/her in
consultation with his/her Ph.D. Thesis Supervisor/ Faculty
Advisor. The frequency of seminar/presentation will be decided by
the Course Coordinator.

Textbook

None

Other references

Books and research publications in various relevant journals.
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Course code

HS 621/ HS 421

Title of the course

Historiography and Historical Methods

Credit Structure

L-T-P -Credits
2-1-0-3

Name of the Concerned
Department/School

Humanities & Social Sciences

Pre-requisite, if any

NA

The scope of the course

This course is a systematic exploration of approaches to research in history
and how the discipline has been influenced by other subjects in the
humanities and social sciences.
1. How is research in history done?
2. How is the historian’s construction of the past any different from the
public perception of a historical event?
3. Isinterdisciplinarity in history possible?
4. What is the relationship between history, the humanities, and social
sciences?

Course Syllabus

1. What is History

2. Kinds of History (global, cultural, social, economic, military, history of
art)

3. Historical Knowledge (standards, quality, reliability, frameworks)

4. Historical Theory (historical truth, power, limits of objectivity, the
challenge of postmodernism)

5. Sources (written texts, paintings, epigraphy, numismatics)

6. Public History (the ownership of the past, moral judgements and
multiple audiences)

7. Periodisation (Historical time, dividing the past, events and
descriptions)

8. History and other disciplines (Sociology, Philosophy, Anthropology
and Literature)

Suggested Books

1. Jordanova, L: History in Practice: Bloomsbury Academic: London: 2005:

ISBN: 0340663316

2. Evans, R: In Defense of History: W W Norton & Company: London: 2000:

ISBN-10: 0393319598

3. Appadurai, A: The social life of things: Commodities in cultural

perspective: Cambridge University Press: New Delhi: 1986: ISBN 978-0-
521-35726-5

4. Hobsbawm, E: On History: Little, Brown Book Group: London: 1998:

ISBN-10: 0349110506
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Course Structure
of

PG and Ph.D. Program in

Computer Science and Engineering
and Syllabi of Courses
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Course Structure of M.S. (Research) Program in Computer Science and Engineering
with an option to convert to M.S. (Research) + Ph.D. dual degree program (From AY 2018-19)

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year integrated degree (with first
division as defined by the awarding Institute/ University for Indian applicants and equivalent to International
applicants, as assessed by the Institute) in Computer Science and Engineering or Information Technology. Relaxation
of 5% in qualifying degree is applicable for SC and ST category applicants.

Qualifying Examination:
(a) International Students: Valid score of TOEFL or IELTS and valid score of GRE.
(b) Indian Students: Valid GATE qualification in Computer Science and Information Technology (CS).

Categories of Admission:

(a) International Students: (i) International self-financed (ISF) students; (ii) International students sponsored by
non-government organizations or by a reputed industry (ISW); (iii) International students sponsored by foreign
government or its organizations or through mutual collaborative programs of India with other countries (GSW)

(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored candidate (SW) on full-time
basis from highly reputed R & D organizations such as DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed
Industries; (iii) Defense Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff (IS) of
IIT Indore on part-time basis only.

Candidates of SW, DF and IS categories will not be provided any scholarship.

Duration of Program: 2 years on full-time basis with maximum extension of one semester.

Evaluation of Research Work and Thesis: Students are expected to identify their Thesis Supervisor(s) within one
month of joining the program so that PG Student Progress Committee (PSPC) can be formed and student can start
research work from beginning of the program. Progress of the M.S. thesis will be monitored by PSPC through CERP
to be conducted at the end of every semester with preferably Mid Semester evaluation also. Final evaluation of M.S.
thesis will be done by at-least one External Examiner. Student must have one journal publication in SCI index from
his/ her M.S. thesis for completion of the degree. Final evaluation of MS thesis will be done by at-least one Professor
or equivalent level External Examiner from outside the Institute but within India. Student must have one journal
publication in SCI index from his/ her MS thesis for completion of the degree.

1stYear: Semester-I

Course code Course Name Contact hours Credits
(L-T-P)
CS611/CS411 Advanced Algorithms 2-0-2 3
CS XXX Elective-I X-X-X 3
ZZ XXX Elective-II X-X-X 3
CS 697 PG Seminar course 0-2-0 2
CS 791 M.S. Thesis (Stage-1) 0-0-14 7
Total minimum credits earned during the semester 18
Additional course (as per the requirement basis)
HS 641 English Communication Skills 2-0-2 Non-credit course
(with PP/NP grade)
1stYear: Semester-II
Course code Course Name (L-T-P-Credits) Contact hours Credits
(L-T-P)
CS 792 M.S. Thesis (Stage-2) 0-0-36 18
Total minimum credits earned during the semester 18
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an Year: Semester-II1

Course Code Course Title Contact hours Credits
(L-T-P)
CS 793 M.S. Thesis (Stage-3) 0-0-36 18
2™ Year: Semester-1V
Course Code Course Title Contact hours Credits
(L-T-P)
CS 794 M.S. Thesis (Stage-4) 0-0-36 18
Total minimum credits to be earned during the program 72
CSE courses for Electives- I and Il @

S. Course Code Course Title Contact hours
No. (L-T-P-C)
1. |CS603 Machine Learning 2-0-2-3
2. |CS606/CS406 Data Mining and Data Warehousing 2-0-2-3
3. |CS609/CS409 Advanced Topics in Database Management 2-1-0-3

Systems
4. |CS612/CS412 Pattern Recognition 2-0-2-3
5. |CS614/CS414 Cloud Computing and Applications 2-1-0-3
6. |CS616/CS416 Service Oriented Systems 2-1-0-3
7. |CS617/CS417 Cryptography and Network Security 2-0-2-3
8. |CS618/CS418 Systems and Usable Security 2-1-0-3
9. |CS619/CS419/ Computer Vision 2-1-0-3
ICS 419
10. |CS620/CS420 Embedded Systems 2-1-0-3
11. |CS622/CS422 Numerical Simulation 2-1-0-3
12. |CS701 Selected Topics in Advanced Algorithms 2-1-0-3

@In addition to this course list, a student can also opt from the PG courses being offered by the other disciplines.

Regarding Conversion to M.S. (Research) and Ph.D. dual degree program
1. Request for conversion from M.S. (Research) to M.S. (Research)+Ph.D. dual degree will be considered after

evaluating the research potential of the promising and motivated M.S. (Research) students at the end of the third
semester of their program.

2. If the student opts for the Dual Degree Program but cannot complete the requirements of a Ph.D., an exit option
with the M.S. (Research) Degree can be earned at the end of the final semester of the normal M.S. Program by getting
the M.S. (Research) Thesis will be examined in the standard manner as per the requirements for the award of an M.S.
(Research) degree.

3. The enhancement in the scholarship from M.S. (Research) to Ph.D. will be from the beginning of the fifth semester
or from the date on which all requirements for the award of M.S. (Research) degree are fulfilled, whichever is later.
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Course Structure for Ph.D. Program in Computer Science and Engineering

(A) Semester-I (autumn / spring)

(from AY 2010-11 to AY 2012-13)

Sr. Course code Course Title L-T-P-Credits
No.

1 | CS701 Selected Topics in Advanced Algorithms 2-1-0--3

2 | 77 xxx Elective-I X-X-X-3

3 | ZZ xxx Elective-II + X-X-X-3

4 | CS797* /CS 798* Ph.D. Seminar Course 0-2-0-2

(B) Semester-II (spring / autumn)

Sr. Course code Course Title L-T-P-Credits
No.

1 | Z7Z xxx Elective - III + X-X-X-3

2 | 77 xxx Elective - IV + X-X-X-3

3 | CS798*/CS797* Ph.D. Seminar Course 0-2-0-2

Computer Science & Engineering courses for Elective

S.No. Course Code Course Title Contact Hours
(L-T-P-C)
1 CS 606 / CS 406 Data Mining and Data Warehousing 2-0-2-3
2 CS 609/ CS 409 Advanced Topics in Database Management 2-1-0-3
Systems
3 CS614/CS414 Cloud Computing and Applications 2-1-0-3
4 CS616 /CS416 Service Oriented Systems 2-1-0-3
5 CS617 /CS417 Cryptography and Network Security 2-1-0-3
6 CS618 /CS418 Systems and Usable Security 2-1-0-3
7 CS619 /CS419 Computer Vision 2-1-0-3

For rest elective courses, the student should choose any PG-level course from other disciplines/schools in
consultation with the thesis supervisor/faculty advisor and the concerned course coordinator.

Note:

+ Additional elective course is to be taken by the students with B.Tech./BE/M.Sc. qualification only.

* Depending upon the semester of admission (CS 797 for Autumn Semester and CS 798 for the Spring Semester).

Core courses are compulsory.
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Course Structure for Ph.D. Program in Computer Science and Engineering
(w.e.f. AY 2013-14)
(A) Semester-I (autumn / spring)

Sr. Course code Course Title L-T-P-Credits
No.

1 | Z7Z xxx Elective-I X-X-X-3

2 | 77 xxx Elective-II X-X-X-3

3 | ZZ xxx Elective-III X-X-X-3

4 | CS797* /CS 798* Ph.D. Seminar Course 0-2-0-2

(B) Semester-II (spring / autumn)

Sr. Course code Course Title L-T-P-Credits
No.
1 | ZZ xxx Elective - IV X-X-X-3
2 | ZZ xxx Elective - V X-X-X-3
3 | ZZ xxx Elective - VI X-X-X-3
4 | CS798*/CS797* Ph.D. Seminar Course 0-2-0-2
NOTE

1. A Ph.D. student having M.Tech./ M.E./ M.Phil. qualification has to do one semester coursework (with 2-3 Ph.D.
level courses). Minimum number of courses will be 2 Ph.D. level courses and one Ph.D. seminar course i.e.
(minimum coursework of 8 credits).

2. A Ph.D. student having B.Tech./ B.E./ M.Sc. or equivalent qualification admitted to Ph.D. Program in an
Engineering discipline shall do 6-8 courses of at least 3 credits each and 1-2 Ph.D. Seminar courses of at least 2
credits each. Minimum number of courses will be 6 Ph.D. level courses and one Ph.D. seminar course (minimum
coursework of 20 credits).

* Ph.D. Seminar course can be taken either in Autumn or in Spring Semester or both as suggested by the Faculty
Advisor/Thesis Supervisor.

CSE courses for Electives-1 to VI (in addition to these courses students can also take courses from other disciplines)

S. Course Code Course Title Contact Hours
No. (L-T-P-C)
1. | CS601/CS401 Soft Computing 2-0-2-3
2.1 CS603/CS403 Machine Learning 2-0-2-3
3.| CS 606 /CS 406 Data Mining and Data Warehousing 2-0-2-3
4. | CS609/CS409 Advanced Topics in Database 2-1-0-3
Management Systems
5.1 CS614 /CS414 Cloud Computing and Applications 2-1-0-3
6.| CS616/CS416 Service Oriented Systems 2-1-0-3
7.1 CS617 /CS417 Cryptography and Network Security 2-1-0-3
8.1 CS618/CS418 Systems and Usable Security 2-1-0-3
9. CS619/CS419 /ICS419 Computer Vision 2-1-0-3
10.| CS 620 / CS 420 Embedded Systems 2-1-0-3
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11.| CS 622/ CS 422 Numerical Simulation 2-1-0-3
12.| CS 625/ CS 425 Natural Language Processing 2-0-2-3
13.| CS 626 / CS426 Foundations of Cyber-Physical Systems 2-0-2-3
14.| CS 627 / CS 427 Advanced Computer Networks 2-1-0-3
15.| CS 628 / CS 428 Algorithmic Graph Theory 2-1-0-3
16.| CS 701 Selected Topics in Advanced Algorithms 2-1-0-3

84



Course Code

CS 601 / CS 401 [from AY 2014-15 onwards]

Title of the Course Soft Computing
Credit Structure L-T-P-Credits
2-0-2-3

Name of the
Concerned
Discipline/Discipline

Computer Science and Engineering

Pre-requisite, if any

Discrete Mathematical Structures, Design and Analysis of Of Algorithms,
Computational Intelligence

Scope of the Course

After having basic knowledge of artificial intelligence related to neural,
fuzzy and evolutionary approaches, advancements in different areas are
to be covered with working in a specific domain. This is by taking a case
study to come up with the implementation and results.

Course Syllabus

Review on Mathematical and theoretical methods on soft computing:
neural networks. RBF structures. Self- organizing networks and methods.
Fuzzy logic. Support vector machines and kernel methods. Evolutionary
algorithms.

Hybrid Intelligent Systems: Neuro-fuzzy Systems. Neuro-Genetic
systems, Evolving neural systems. Neuro-swarm. Hybridization with
novel computing paradigM.S.: Quantum computing, DNA computing,
membrane computing. Neural dynamic logic and other methods, etc.
Learning and adaptation for novel: Adaptive systems. Imitation
learning. Reconfigurable systems. Supervised, unsupervised, Semi-
supervised, reinforcement and statistical of Algorithms. Stability and
convergence analysis.

Applications: Image and signal processing. Ambient intelligence. process
control, and manufacturing. Biometry and bioinformatics. Data mining.
Internet modeling, communication and networking. Intelligent systems in
education. Human-robot interaction. Time series analysis and prediction
etc.

Suggested Books

Book:

1. Jang, Roger and Mizutani, “Neuro-Fuzzy and Softcomputing: A
Computational Approach to learning and Machine Intelligence”,
Pearson.

2. R. John and Ralph Birkenhead, SoftComputing Techniques and
Applications (Advances in Intelligent and Softcomputing), 2000,
Springer-Verlag.

3. F.O. Karray, C. W. De Silva, SoftComputing and Intelligent System
Design: Theory, Tools and Applications, Addison Wesley; 1st Ed. 2004.

Other References:

[EEE Transactions on Fuzzy Systems

ACM Transactions on Knowledge Discovery from Data (TKDD)

The journal of pattern recognition society, ELSEVIER

The journal of Neurocomputing, ELSEVIER

[EEE Transactions on Evolutionary Computation

IEEE Transactions on Neural Networks Learning Of Algorithms

Other web resources will be posted on the course website from time to
time.

No ke wh e
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Course code

CS 603/ CS 403

Title of the course

Machine Learning

Credit Structure

L-T-P -Credits
2-0-2-3

Name of the Concerned
Discipline

Computer Science & Engineering

Pre-requisite, if any

Artificial Intelligence/Computational Intelligence

Scope of the course

This course provides a broad introduction to machine learning,
datamining, and statistical pattern recognition. Topics include: (i)
Supervised learning (parametric/non-parametric algorithms, support
vector machines, kernels, neural networks). (ii) Unsupervised learning
(clustering, dimensionality reduction, recommender systems, deep
learning). (iii) Best practices in machine learning (bias/variance
theory_ innovation process in machine learning and AI). The course
will also draw from numerous case studies and applications, so that
candidate’s also learn how to apply learning algorithms to build
different intelligent systems.

Course Syllabus

Introduction, Machine Learning and Al, Motivations for Studying ML,
Supervised and Unsupervised learning, Linear prediction, Maximum
likelihood Regularizers, basis functions and cross-validation,
Optimisation, Linear and Logistic Regression, Gaussian Discriminant
Analysis, Support Vector Machines, Decision Trees, Neural networks
architectures and its advances, Ensemble Methods, Clustering, Naive
Bayes, Bayesian Statistics, K-Means, Gaussian Mixture Models, Learning
Theory, Model Selection.

Suggested Books

1. C. M. Bishop, Pattern Recognition and Machine Learning, Springer,
Heidelberg, 2006, 978-0-387-31073-2

2. T. Mitchell, Machine Learning, McGraw Hill, 1997 (new chapters on
line, 2006), New York, 1997,978—0071154673

3. Duda, Hart and Stork, Pattern Classification (2nd ed.), Wiley
Interscience, US, 2000,978-8126511167
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Course Code

CS 606/ CS 406

Title of the Course

Data Mining and Data Warehousing

Credit Structure

L-T-P-Credits
2-0-2-3

Name of the Concerned
Discipline

Computer Science & Engineering

Pre-Requisite, if any

CS 301 (Data Base & Information Systems)

Scope of the Course

Course Syllabus

Data Warehouse and OLAP Technology: Data warehousing
Definition, usage and trends, Data marts, Metadata, Multidimensional
data model, Data cubes, Schemas for Multidimensional Database:
stars, snowflakes and fact constellations, Data warehouse
architecture, OLTP and OLAP, types of OLAP servers: ROLAP, MOLAP,
3- Tier data warehouse architecture, Data warehouse
implementation, computation of data cubes, indexing OLAP data,
processing OLAP queries.

Data Mining: Data mining definition & task, data preprocessing, data
mining functionalities: Characterization and Discrimination, Mining
frequent patterns, Frequent itemset mining methods, associations,
and Correlations, Classification and Predictions, Cluster Analysis,
Outlier Analysis, Evolution Analysis

Mining complex data objects: Spatial databases, Multimedia
databases, Time series and Sequence data, mining Text Databases and
mining Word Wide Web, Applications and Trends in Data Mining

Suggested Books

1. Jiawei Han and Micheline Kamber, Data Mining: Concepts and
Techniques, Elsevier Publication, 2nd Edition.

2. Margaret H. Dunham, Data Mining: Introductory and Advanced
Topics, Pearson Education 2004.
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Course Code

CS 609 / CS 409

Title of the Course

Advanced Topics in Database Management Systems

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Discipline of Computer Science & Engineering

Pre-Requisite, if any

Data Structures and Of Algorithms and Database and Information Systems

Scope of the course

Course Syllabus

Advanced Data Models: Enhanced Relational System, Object-Oriented Data
Model, Spatial and Temporal Databases, Multimedia Databases.

Query Processing and Optimization: Query Interpretation and
Equivalence Expressions, Cost Estimate in Query Optimization, Semantic
Query Optimization.

Transaction Processing and Concurrency Control: Properties of
Transactions, Schedules and Serializability of Schedules, Transaction
Failures and Recoverability, High Performance Transaction Systems.
Distributed Databases: Design of Distributed Databases, Distributed
Query Processing, Deadlock Handling, Concurrency Control and Recovery.
Database Security and Authorization: Database Security Issues, Security
and Integrity Violations, Multilevel Security, Discretionary and Mandatory
Access Control, Statistical Database Security.

Suggested Books

1. R.Elmasriand S. Navathe, Fundamentals of Database Systems (3¢
Ed), Benjamin Cummings, 2002.

2. H.F.Korth and A. Silberschatz, Database System Concepts (3rd Ed.),
McGraw Hill Inc., 2003

3. C.Zaniolo, S. Ceri, C. Faloutsos, Richard T. Snodgrass, V.S. Subrahmanian,
R. Zicari, Advanced Database Systems, Morgan Kauffmann, 2002
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Course Code

CS411/CS 611

Title of the Course

Advanced of Algorithms

Credit Structure

L-T-P-Credits
2-0-2-3

Name of the Concerned
Discipline

Discipline of Computer Science & Engineering

Pre-Requisite, if any

Data Structures and Of Algorithms and Design and Analysis of Algorithms

Scope of the course

Course Syllabus

Advanced Solutions to Basic Data Structuring ProbleM.S.: Binomial
heaps and Fibonacci heaps, Red-Black tree, Splay tree, van Emde Boas
Priority Queues, Dynamic Data Structures for Graph
Connectivity/Reachability.

Bit Tricks Techniques: Word-level Parallelism, Trans dichotomous
Model, O(n) and O(log n) Integer Sorting.

String Algorithms: Rabin-Karp Fingerprinting Algorithm, Suffix Trees.
Maximum Flows: Augmenting Paths and Push-Relabel Methods, Minimum
Cost Flows, Bipartite Matching.

Linear Programming: Formulation of ProbleM.S. as Linear Programs,
Duality, Simplex, Interior Point, and Ellipsoid Algorithms.

Online Algorithms: Ski Rental, River Search Problem, Paging, The k-
Server Problem, List Ordering and Move-to-Front.

Approximation Algorithms: One Way of Coping with NP-Hardness,
Greedy Approximation Algorithms, Dynamic Programming and Weakly
Polynomial-Time  Algorithms, Linear Programming Relaxations,
Randomized Rounding, Vertex Cover, Wiring and TSP.

Fixed-Parameter Algorithms: Parameterized Complexity, Kernelization,
Vertex Cover, Connections to Approximation.

Parallel Algorithms: PRAM. Pointer Jumping and Parallel Prefix. Tree
Contraction. Divide and Conquer. Randomized Symmetry Breaking.
Maximal Independent Set.

External-Memory Algorithms: Accounting for the Cost of Accessing Data
from Slow Memory. Sorting. B-trees. Buffer Trees. Cache-oblivious
Algorithms for Matrix Multiplication and Binary Search.

Computational Geometry: Convex Hull. Line-segment Intersection.
Sweep Lines. Voronoi DiagraM.S.. Range Trees. Seidel's Low-dimensional
LP Algorithm.

Suggested Books

1. T. Cormen, C. Leiserson, R. Rivest, and C. Stein. Introduction to
Algorithms. (3rd Ed). MIT Press, McGraw-Hill, 2010.

2. R. Motwani and P. Raghavan, Randomized Algorithms, Cambridge
University Press, 1995.

3. V.V.Vazirani, Approximation Algorithms, Springer. 2001.

4. Ravindra K. Ahuja, Thomas L. Magnanti, and James B. Orlin, Network
Flows: Theory, Algorithms, and Applications, Prentice Hall, 1993.
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Course Code

CS 412/ CS 612

Title of the Course

Pattern Recognition

Credit Structure

L-T-P-Credits
2-0-2-3

Name of the
Concerned Discipline

Computer Science & Engineering

Pre-Requisite, if any

Basics of probability theory, Programming

Scope of the course

This course aims to cover the basic concepts for analyzing patterns and
their preprocessing techniques. It also aims to give exposure to various
learning algorithms and their applications to various real life applications.

Course Syllabus

Basics of pattern recognition: Definitions, data sets for pattern
recognition, representations of patterns and classes, metric and non-
metric proximity measures, feature extraction, statistical and syntactic
pattern recognition

Bayesian decision theory: Classifiers, discriminant functions, decision
surfaces, normal density and discriminant functions, discrete features
Parameter estimation methods: Maximum-likelihood estimation,
expectation-maximization method, Bayesian estimation, Gaussian mixture
models

Non-parametric techniques: Density estimation using Parzen-window
method, K-nearest neighbor method, nearest neighbor classifier
Dimension reduction methods: Lineardiscriminant analysis (LDA),
principal component analysis (PCA)

Linear discriminant function based classifiers: Perceptron, support
vector machines (SVM)

Non-metric methods for pattern classification: Non-numeric data or
nominal data decision trees

Unsupervised learning and clustering: Criterion functions for clustering,
algorithms for clustering: K-means, Hierarchical and other methods,
Cluster validation

Applications: Biometrics recognition, handwriting recognition, document
recognition, multimedia data retrieval, speech recognition, data mining,
web searching, network traffic analysis etc.

Suggested Books

e R. 0. Duda, P. E. Hart and D. G. Stork, Pattern Classification, John
Wiley, 2001

e S. Theodoridis and K. Koutroumbas, Pattern Recognition, 4th Ed.,
Academic Press, 2009

e (. M. Bishop, Pattern Recognition and Machine Learning, Springer,
2006
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Course Code

CS 614/ CS 414

Title of the Course

Cloud Computing and Applications

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the
Concerned Discipline

Computer Science & Engineering

Pre-Requisite, if any

UG level courses on Operating Systems, Computer Architecture and Computer
Networks

Scope of the Course

To study the technology behind the cloud computing methodology. The course
would include many cloud computing service models namely IaaS, SaaS, and
PaaS and cloud computing deployment models such as public Cloud, private
Cloud and hybrid Cloud. Further, with the exponential growth in Cloud
computing services, there is a need to understand the various issues that affect
the different stakeholders of Cloud computing. The success story of the cloud
computing not only depends on the underlying technology but also on the
economics of the Cloud computing resource market. Hence, in this course, we
would also cover the concept of Service Level Agreement (SLA), SLA matching
techniques, cloud resources management, resource provisioning and sharing,
pricing strategies, monitoring risk, trust, and Quality of Service (QoS) etc.

Course Syllabus

History of Cloud Computing: ParadigM.S. in Computing, Parallel Computing,
Distributed Computing, Grid Computing, Service Computing; Service Oriented
Architecture (SOA), Web Services

Cloud Computing: Definition, Characteristics, Architecture, Components,
Service Models, Deployment Models, Virtualization: Server, Storage, Network,
Desktop; Hypervisor, Virtual Machine, Multi-tenancy, Opportunities and Risks
Service Level Agreement (SLA): Definition, Types of SLA, SLA Life Cycle,
Issues Related to Cloud SLA, SLA Frameworks: WS-Agreement, WSLA, WSOL,
Slang, Bilateral Protocol; Translation of SLAs into Monitoring Specifications,
Dynamic Creation of Monitoring Infrastructures, Penalty Management, Runtime
Prediction

Cloud Security: Cloud Security Fundamentals, Vulnerability Assessment,
Security and Privacy in Cloud, Cloud Computing Security Architecture: Identity
Management and Access Control, Autonomic Security; VM Specific Security
Techniques

Cloud Application Programming Models: Cloud File Systems: GFS and HDFS,
BigTable, Hbase and Dynamo; Map Reduce Programming Model, Hadoop:
Hadoop Fundamentals, Hama and other Hadoop Related Services

Cloud Application Development PlatforM.S.: Xen Hypervisor, Amazon Web
Service, Windows Azure, Google App Engine, Eucalyptus, Open Stack, Open
Nebula

Suggested Books

1. A.T.Velte, Cloud Computing - A Practical Approach, McGraw Hills

2. P. Wieder and ].M. Butler, Service Level Agreements for Cloud
Computing, Springer

3. C.Buan, Cloud Computing - Web Based Dynamic IT Services, Springer

4. Tanenbaum and V. Steen, Distributed Systems: Principles and
ParadigM.S., Pearson

5. David EY. Sarna, Implementing and Developing Cloud Computing
Applications, CRC Press

6. R.Krutz and R. D. Vines, Cloud Security, Wiley-India

7. T.White, Hadoop: The Definitive Guide, O'Reilly Media
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Course Code

CS 616 /CS 416

Title of the Course

Service Oriented Systems

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Computer Science and Engineering

Pre-requisite, if any

UG Level course on Software Engineering and Computer Networks

Scope of the course

To understand the technical as well as management aspects of service-
oriented systems. Emphasis would be on the most common realization
of service-oriented systems i.e. web-services

Course Syllabus

e Introduction: service explosion in the world, independent services,
‘servitization’ of products

e Service-oriented systems: understanding the ‘register, find, bind’
triangle, loose coupling, Software-as-a-Service, Governance issues
Practical realization of service-oriented systems via web services,
basics of xml and its use in web-service implementation, http
protocol, utility of web-services

e Basic web services stack: understanding the SOAP protocol, WSDL,
UDDI registry. Implementation of web services using the basic web
services stack

e Representational State Transfer (REST) web services:
implementation of RESTful web services, REST constraints,
comparison of this approach of web-service implementation with
that of the basic web-service stack, advantages and limitation of
RESTful web services

e Service composition: understanding of the concepts of service
orchestration and service choreography, static versus dynamic
service composition, assessment of quality in service compositions,
appropriate service selection for compositions, role of the customer
in service composition

Suggested Books

1. J. Snell, D. Tidwell, P. Kulchenko. Programming Web Services with
SOAP, O'Reilly

2. L.Richardson, S. Ruby, D. H. Hansson. Restful Web Services, O’Reilly

3. B. A. Christudas, M. Barai, V. Cacello. Service-Oriented Architecture
with Java, Packt Publishing.
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Course Code

CS 617 / CS 417

Title of the Course

Cryptography and Network Security

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline/Discipline

Computer Science and Engineering

Pre-requisite, if any

Discrete Mathematical Structures, Design and Analysis of Algorithms,
Computer Networks

Scope of the Course

To understand the basic concepts of cryptography, get familiarized with
encryption and authentication protocols and look at system level security.
We will study block ciphers, stream ciphers, hash functions and public key
cryptography and security mechanisM.S. in networks and Internet. In the
process we will learn some number theory and algebra.

Course Syllabus

Introduction: What is cryptography, classical ciphers, cryptanalysis.
Shannon's theory: Concept of perfect secrecy, entropy

Symmetric-key Cryptography: Pseudorandomness, Stream ciphers, Block
ciphers, Data Encryption Standards, Advanced Encryption Standards,
Modes of operation

Hash-functions: Data Integrity, Merkle-Damgard construction, Message
Authentication Codes

Number Theory: Euclidean Algorithm, Chinese Remainder Theorem,
Primality Testing algorithms, Factoring algorithms

Public-key Cryptography: RSA, Discrete log problem, Diffie-Hellman key
exchange protocol, Signatures schemes Public key Infrastructure, Digital
certificates

Network Security: Network security at application, Security issues in
electronic mail, IP Security, Web security, transport layer security and
Secure Socket Layer, intrusion detection, malicious software, viruses,
worM.S. and related threats, firewalls, trusted systems.

Suggested Books

Suggested Textbook:

1. D. R. Stinson: Cryptography theory and practices, 3rd Edition, CRC
Press, (2006)

2. W. Stalling: Cryptography and Network security Principles and
Practices, 4th or 5t Edition PHI, 2006/2010

Other References:

1. A. Menezes, P. Oorschot, S. Vanstone: Handbook of Applied
Cryptography (individual chapters are freely available online at
http://www.cacr.math.uwaterloo.ca/hac/

2. ].KatzandY. Lindell: Introduction to Modern Cryptography, Chapman
& Hall/CRC 2008

3. S.Singh: The Code Book. (A good popular introduction to the subject)

4. Other web resources will be posted on the course website from time to
time.
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Course Code

CS618 /CS 418

Title of the Course

Systems and Usable Security

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Computer Science and Engineering

Pre-requisite, if any

UG Level Courses on Operating Systems and Computer Networks

Scope of the course

To understand the principles of systems security from an applied viewpoint and
obtain hands-on experience on security threats and counter-measures. To study
operating systems security, advanced topics on network security, access control
and digital rights management, web security and usable security. After the
completion of the course, the student will have sound understanding of practical
aspects of security and will be able to analyze and design the secure systems.

Course Syllabus

Introduction: Computer Security Concepts, threats, Attacks, and Assets
Malicious Software: Types of Malicious Software (Malware), Infected Content-
Viruses, Vulnerability Exploit-WorM.S., Social Engineering-SPAM E-mail, Trojans,
System Corruption, Zombie, Bots, Information Theft-Keyloggers, Phishing,
Spyware, Stealthing-Backdoors, RootKkits.

Operating System Security: System Security Planning, Application Security,
Linux/Unix Security, Windows Security, Virtualization Security

Access Control: Access Control Principles, Subjects, Objects, and Access Rights,
UNIX File Access Control, Role-Based Access Control, Attribute based Access
Control.

Database Security: The Need for Database Security, Database Management
Systems, Database Access Control, Statistical Databases, Private Information
Retrieval, Cloud Security.

Digital Rights Management: Multicast security, copyright protection, Digital
Finger printing.

Web Security: Secure E-mail and S/MIME, Domain Keys Identified Mail, Secure
Sockets Layer (SSL) and Transport Layer Security (TLS), HTTPS, Ipv4 and Ipv6
Security, Internet Authentication Applications, Kerberos, X.509, Public-Key
Infrastructure, Federated Identity Management.

Wireless Security: Wireless Security Overview, IEEE 802.11 Wireless LAN
Overview, IEEE 802.11i Wireless LAN Security.

Usable Security: Introduction to privacy, trust and semantic security, Visualizing
privacy, Web browser security and privacy, Authentication and text passwords,
biometrics and graphical passwords.

Suggested Books

1. W. Stallings and L. Brown, Computer Security: Principles and Practice (2nd
Edition), Prentice Hall, 2011.

2. A. Menezes, P. Oorschot, S. Vanstone: Handbook of Applied Cryptography
(individual chapters are freely available online at
http://www.cacr.math.uwaterloo.ca/hac/)

Other References:
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3. Goodrich and Tamassia, Introduction to Computer Security, Addison-Wesley,
2010.

4. Kaufman, Perlman and Speciner, Network Security: Private Communications in
a Public World, (24 edition), Prentice Hall, 2003.
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Course Code CS$ 619/ CS419/1CS 419
Title of the Course Computer Vision
Credit Structure L-T- P-Credits

2-1-0-3

Name of the Concerned
Discipline

Computer Science and Engineering

Pre-requisite, if any

Scope of the course

Objective of this course is to understand and create artificial vision systems
which can reliably extract information from images. Study of vision
probleM.S. require the basic understanding of image formation, image
representation, ways of analyzing the images and patterns present in them.
This course aims at providing the knowledge at all these fronts.

Course Syllabus

Digital Image Processing: Fundamentals, Types of Image Processing, Image
Acquisition Methods, Human Perception of Color and Images,
Transformations: Orthogonal, Euclidean, Affine, Projective etc.

Low-level Image Processing: Image Enhancement in Spatial Domain -
Histogram Processing, Contrast Stretching, Log Transformation, Gamma
Correction, Smoothing and Sharpening; Logical and Arithmetic Operations,
Morphological Image Processing, Image Enhancement in Frequency Domain,
Fourier Transform, Convolution and Filtering, Image Restoration.

Image Feature Extraction: Edge detection - Canny, Sobel, Prewitt, LOG,
DOG, Line detector: Hough Transform; Corner detectors - Harris and
Hessian Affine; Orientation Histogram, SIFT, SURF, HOG, GLOH, Scale-Space
Analysis - Image Pyramids and Gaussian derivative filters, Gabor Filters and
DWT.

Image Segmentation: Edge Based Approaches to Segmentation, Region
Growing, Texture Segmentation, Object Detection and Segmentation: Graph-
cuts, Active Contours, Mean-Shift.

Object Recognition: Structural Approaches, Model-based Approaches,
Appearance and Shape-based Approaches, Probabilistic ParadigM.S..
Pattern Analysis: Clustering: K-Means; Gaussian Mixture Model (GMM);
Classification - Discriminant Function, Supervised, Semi-supervised,
Unsupervised; Classifiers: Bayes, KNN, ANN models; Dimensionality
Reduction: PCA, LDA, ICA; Non-parametric methods.

Motion Analysis: Background Subtraction and Modeling, Optical Flow, KLT,
Spatio-Temporal Analysis.

Applications and Performance Measures: CBIR, CBVR, Activity
Recognition, Biometrics, Document processing, Super-resolution,
Augmented Reality, Security and Surveillance, Performance Evaluation
Measures.

Suggested Books

Text Books

1. Computer Vision: A Modern Approach, D. A. Forsyth and ]. Ponce,
Pearson Education, 2003. (693 pages), ISBN: 9780130851987.

2. Computer Vision: Algorithms and Applications, Richard Szeliski,
Springer-Verlag, 2011. (832 pages), ISBN: 978-1848829343.

Reference Books

1. Digital Image Processing, Rafael C. Gonzalez and Richard E. Woods,
Pearson Education, 2008. (976 pages), ISBN: 9788131726952.

2. Pattern Classification, R.0. Duda, P.E. Hart and D.G. Stork, Wiley-
Interscience, 2000. (654 pages), ISBN: 978-0471056690.
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Multiple View Geometry in Computer Vision, Richard Hartley and
Andrew Zisserman, Cambridge University Press, 2004. (668 pages),
ISBN: 978-0521540513.

Introduction to Statistical Pattern Recognition, Keinosuke Fukunaga,
Academic Press, 1990. (592 pages), ISBN: 978-0122698514.
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Course Code CS 620/ CS 420

Title of the Course Embedded Systems

Credit Structure L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Computer Science and Engineering

Pre-requisite, if any

Programming knowledge, Computer Architecture, Operating Systems.
CSE students take these subjects in their I, Il and IIl years.

Scope of the course

Embedded systems are becoming more and more ubiquitous and pervasive
in our day to day life. Their applications range from domestic household
appliances, health-care, defense, transportation, space technology, gaming,
infotainment, mobiles, energy generation, etc.

Research reportsl reveal that 99% of the microprocessors/software
produced annually end up in embedded systems/applications. The course
will focus on software issues in embedded systems. It will include
demonstrations and getting acquainted with 8/16/32-bit micro-controller
and its development environment (starter kits, appropriate compilers and
flashers), interrupt programming, resource management, and peripheral
interfacing & drivers. The practical part will involve demos and getting
started kind of exercises to show the tangible side of taught concepts.

Course Syllabus

1. Introduction to embedded systems: Embedded vs. General purpose
computer Systems; Abstract Model; computer-plant interaction and
real-time reactive behaviour of embedded control systems.

2. Sequential and continuous control systems;

3. Basic modeling and implementation techniques for sequential and
continuous control systems - state machines, function blocks and
function block diagraM.S. which is followed by advanced modelling
techniques for complex systems, such as hierarchical and concurrent
state machines and hybrid models;

4. Real-time operating systems (RTOS), Real-time kernels, Deploying
applications on RTOS/Kernels.

Suggested Books

1. David E. Simon, Embedded Systems Primer, Addison-Wesley, 1999,
020161569X / 9780201615692.

2. Tammy Noergaard, Embedded Systems Architecture: A
Comprehensive Guide for Engineers and Programrs, 2005, Newnes,
ISBN-10: 0750677929, ISBN-13: 978-0750677929 / 9780123821966
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Course Code

CS 622/ CS 422

Title of the Course

Numerical Simulation

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Computer Science & Engineering

Pre-requisite, if any
(for the students)

Calculus, Linear Algebra and Ordinary Differential Equations, Complex
Analysis and Differential Equations, Numerical Methods

Scope of the course

Simulation is a useful tool in almost all areas of engineering and science.
This course will introduce computational techniques for simulating
applications from Electrical Engineering, Mechanical Engineering,
Material Science, Physics, and Operations Research.

Course Syllabus

Problem Types: Circuit analysis, structural analysis of automobiles,
analyzing drag force in aircrafts, engine thermal analysis, virtual
environments for computer games, stock option pricing, electrostatic
optimization for biomolecules etc.

Equation Formulation Methods: Stamping, node-branch, and nodal.

Direct and Iterative Matrix Solution: Error analysis, dense and sparse
matrix factorizations, and Krylov methods.

Nonlinear Systems Solution: Multi-dimension Newton, fixed-point and|
functional iterations, and continuation schemes.

Numerical Integration and Monte Carlo Methods: Newton-Cotes,
composite quadrature, Gauss quadrature, multiple integrals, generating
samples, random tours, designing and analyzing random paths.

Discretization Methods for Partial Differential Equations: Finite
difference, finite element, multi-grid, and spectral methods.

Suggested books

1. G. Strang, Computational Science and Engineering, Wellesley-
Cambridge Press (2007).

2. D. Kincaid and W. Cheney, Numerical Analysis: Mathematics of
Scientific Computing, Brooks / Cole (2002).

3. Y. Saad, Iterative Methods for Sparse Linear Systems, SIAM
(2003).

4. C.T. Kelley, Solving Nonlinear Equations with Newton's Method,
SIAM (2003).

5. E. L. Allgower and K. Georg, Introduction to Numerical
Continuation Methods, SIAM (2003).

6. G. S. Fishman, Monte Carlo Concepts, Algorithms, and
Applications, Springer (1996).

7. W. L. Briggs, V. E. Henson, and S. F. McCormick, A Multigrid

Tutorial, SIAM (2000).
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Course Code

CS 625 / CS 425

Title of the Course

Natural Language Processing

Credit Structure

L-T-P - Credits
2-0-2-3

Name of the Concerned
Department

Computer Science & Engineering

Pre-requisite, if any

NA

Scope of the Course

The course is an introductory course in the natural language processing field. This
is meant to get students familiar with the text processing techniques as well as
more advanced techniques for text processing such as question answering, text
summarization, parsing, semantic role labelling, etc.

Course Syllabus

Introduction NLP tasks in syntax, semantics, and pragmatics. Applications such as
information extraction, question answering, and machine translation. The problem
of ambiguity. The role of machine learning. Brief history of the field. N-gram
Language Models The role of language models. Simple N-gram models. Estimating
parameters and smoothing. Evaluating language models. Part Of Speech Tagging
and Sequence Labeling Lexical syntax. Hidden Markov Models (Forward and
Viterbi algorithms and EM training). Basic Neural Networks Any basic introduction
to perceptron and backpropagation LSTM Recurrent Neural Networks
"Understanding LSTM Networks" optionally the

original paper Long Short Term Memory. Syntactic parsing Grammar formalisms
and treebanks. Efficient parsing for context-free grammars (CFGs). Statistical
parsing and probabilistic CFGs (PCFGs). Lexicalized PCFGs. Neural shift-reduce
dependency parsing Semantic Analysis Lexical semantics and word-sense
disambiguation. Compositional semantics. Semantic Role Labeling and Semantic
Parsing. Information Extraction (IE) Named entity recognition and relation
extraction. IE using sequence labeling. Machine Translation (MT) Basic issues in
MT. Statistical translation, word alignment, phrase-based translation, and
synchronous grammars.

Suggested Books

e D. Jurafsky & ]. H. Martin, Speech and Language Processing, Pearson
Education, India : India : 2013 : 9789332518414

e Manning and Schutze, Statistical Natural Language Processing, MIT Press :
Cambridge, MA : 1999 : 0262133601

e |]. Allen, Natural Language Understanding, The Benajmins/ Cummings
Publishing Company Inc.:1994 : 0-8053-0334-0

e Y. Goldberg and G. Hirst, Neural Network Methods in Natural Language
Processing, Morgan & Claypool Publishers : 2017.: 978-1627052986
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Course code

CS 426 / CS 626

Title of the course

Foundations of Cyber-Physical Systems

Credit Structure

L-T-P -Credits
2-1-0-3

Name of the Concerned
Department

Computer Science and Engineering

Pre-requisite, if any

Suitable for UG final/ Grad/ PhD students who studied courses of Discrete
Mathematics, Automata Theory, Programming, Operating Systems

Scope of the course

This course aims to introduce the basics of Cyber Physical Systems, distinguishing
characteristics that sets them apart from their other embedded system
incarnations. The essential topics covered would be: Pnueli's Cactus model, real-
time Vs. hybrid Vs. reactive systems, formal methods for rigorous analysis of CPS,
concurrency, distributed algos (centralised as well as decentralised variants),
Disentanglement of their complex nuances with decentralisation. The emphasis
would be from systems specification, design and formal analysis perspectives.

Course Syllabus

1. Dynamical systems: Continuous Vs Discrete behaviour, Hybrid behaviour,
Reactive Systems, CPS key features, Synchronous Vs. Asynchronous
paradigms.

2. Control routine patterns: Different control cycle actuations, Event/ Time -
triggered, Static cyclic scheduling.

3. Scheduling: Realtime Scheduling policies, Rate-monotonic, Deadline-
monotonic, Utilisation-based Schedulability.

4. Kernels: Real-time kernels and Kernel-based system development.

5. Specification languages: State machines (deterministic, nondeterministic),
structural vs behavioural specification

6. Correctness Analysis: Requirements specification via Live, Safe and
Precedence properties, Timed Processes & Protocols, Timed Automata,
Hybrid Automata (Linear vs Non-linear), Mechanised Proof techniques,
Deductive verification, 7. CPS Designs: From various application domains and
CPS Case Studies.

Suggested Books

1. A. Platzer, "Logical Foundations of Cyber-Physical Systems", Springer,
Switzerland, ISBN 978-1-4419-8236-0, 2017.

2. E. A. Lee and S. A. Seshia, "Introduction to Embedded Systems: A Cyber-
Physical Systems Approach", Second Edition, MIT Press, Cambridge (MA,
USA), ISBN 978- 0-262-53381-2, 2017.

3. C. Baier and ]. P. Katoen, "Principles of Model Checking", MIT Press, London
(UK), ISBN: 9780262026499, 2008.
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Course code

CS 627/ CS 427

Title of the course

Advanced Computer Networks

Credit Structure

L-T-P-Credits 2-1-0-3

Name of the Concerned
Discipline

Computer Science and Engineering

Pre-requisite if any

Computer Networks (UG Level Course)
Operating Systems (UG Level Course)

Scope of the Course

This course will give a background on design principles of highperformance
networking devices like switches and routers. It will introduce advanced topics
and recent trends in Computer Networks like Software Defined Networking, Data

Center Networks, Information Centric Networking and Future Internet. The

Learning outcomes are:

1. Introduce PG/UG students to the recent advances and state-of-theart
Computer Networking topics (Architecture/Protocol/Systems), and also
develop understandings on the future research aspects in networking to
help guide the students towards potential MTech/MS/PhD work.

2. Provide insights on the principles and design decisions behind networking
aspects, Internet technologies and future research.

3. Expose students to hands-on exercises, work on network simulators and
help them design and implement the networking protocols and applications.

Course Syllabus

High Performance Switching and Routing:

1. 1P Address Lookup- Trie-based Algorithms, Hardware Lookup.

2. Quality of Service: Need for Packet Classification, Different Classification
Methods, TCAM based Classification, Differentiated Service, Traffic
Polishing, Traffic Shaping, Packet Scheduling, Queue Management
Techniques.

3. Packet Switching: Switching Overview, Switching Fabric, Buffering in
Switch Fabric, Multiplane and Multistage Switching Network
Softwarization:

1. Software Defined Networking (SDN): Control and Data Plane Separation.
Network Operating System (SDN Controllers), Intent based Networking
(IBN), Southbound Interface (OpenFlow) and OpenVSwitch.

2. Programmable Networking Devices: P4, Smart Switches, and SmartNICs.

3. Network Virtualization: VirtlO, SR-IOV, and Network Function
Virtualization (NFV).

Data Centre Networking:

1. Networking Topologies: Fat-Tree, Clos, Leaf-Spine, Docker and Container
Networking Interface (CNIs), Kubernetes. Switching in Data Centre
Networking, Virtual Switches.

2. High-Performance Computing Networks: HPC System Architectures, HPC
Networking Standards, HPC Networking Software, Low Latency Ethernet
(10 GbE, 40 GbE, 100 GbE, InfiniBand FDR).

Named Data Networking:

Content Distribution on the Internet, Architectures for Information Centric
Networking, Content Naming, Routing and Caching, Security in Named Data
Networking.
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Suggested Books

6

High Performance Switches and Routers, H. Jonathan Chao, Bin Liu, 2007,
John Wiley & Sons, Inc. ISBN-10: 0-470-05367-4

Information-Centric Networks: A New Paradigm for the Internet (Focus
Series in Networks and Telecommunications), Gabriel M. de Brito, Pedro
B. Velloso, Igor M. Moraes, Wiley-ISTE; 1st edition, 2013, ISBN:
9781848214491

Information-Centric Networking (ICN): Content Centric Networking
(CCNx) and Named Data Networking (NDN) Terminology, B. Wissingh, C.
Wood, A. Afanasyev, L. Zhang, D. Oran and C. Tschudin, RFC 8793, June
2020 (All RFCs are free documents)

Software-Defined Networks: A Systems Approach, Peterson, Cascone,
O’Connor, Vachuska, and Davie, Online Free Reference Book
(https://sdn.systemsapproach.org/index.html)

Cloud Networking: Understanding Cloud-based Data Centre Networks,
Gary Lee (Author), Morgan Kaufmann (Publisher), 2014, ISBN-
139780128007280

Relevant Request for Comments (RFC) -

IETF http://www.ietf.org/rfc.html

7.

Research Publications - relevant works will be discussed and distributed
time to time
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Course code

CS 628/ CS 428

Title of the course

Algorithmic Graph Theory

Credit Structure

L-T-P -Credits
2-1-0-3

Name of the Concerned
Discipline

Computer Science & Engineering

Pre-requisite, if any

Discrete Mathematical Structures, Data Structures and Algorithms.

Scope of the course

This course shall impart basic background on the theoretical concepts of graph
theory. The topics covered shall cover basic concepts and algorithmic aspects, such
as graph representations, terminologies, and properties of different types of graphs,
connectivity properties and algorithms, as well as some advanced topics, such as
graph coloring, matching, planarity, and spectral graph theory. Undergraduate and
postgraduate students shall get firm foundations in solving real-world problems
such as path optimization problems, and other graph-theoretical problems that are
relevant to theoretical computer science and operations research.

Course Syllabus

o Introduction to graphs, trees, and their properties: Graphs, Representation of
Graphs, Various Special Graphs, Walks, Graph Isomorphism, Spanning Trees,
Counting Spanning trees in polynomial time, Algorithms for minimum weighted
spanning trees.

e Matching Algorithms and Cycles in Graphs: Matching, Perfect matching,
Augmenting path algorithm, Bipartite matching algorithm, Hall Marriage
Theorem, Konig's theorem, Matching in general graphs, Tutte’s Theorem,
Eulerian tour and Seven Bridges problem, Hamiltonian cycles and Travelling
Salesman Problem, Necessary Conditions for Hamiltonian Graphs, Sufficient
Conditions for Hamiltonian Graphs.

¢ Coloring and Connectivity in graphs: Vertex Coloring, Edge Coloring, Brook’s
theorem, Vizing Conjecture. Vertex and Edge Connectivity, Vertex- and edge-
disjoint paths, testing connectivity, Algorithm for the cut-vertices, Algorithm
for decomposing connected graph into blocks, Tutte's decomposition, edge-
connectivity, Menger’s Theorem.

¢ Network Flow Algorithms: Basic concepts on flows and networks, max-flow
min-cut theorem, Ford-Fulkerson algorithm.

o Planarity in graphs: Planar graphs, Euler’s Formula, Outer Planar Graphs,
Kuratowski Theorem, Four Color Theorem.

¢ Spectral graph theory: Adjacency matrix, Laplacian matrix, Random regular
graphs, Expander graphs, Ramanujan graphs.

e Applications and Case studies: Social Network Analysis, Complex Network
Analysis.

Suggested Books

D. B. West: Introduction to Graph Theory: Pearson Education: India : 2015:

8178088304.

e R.Diestel: Graph Theory: Springer-Verlag: New York: 2000: 0387950141.

o R.B.Bapat: Graphs and matrices: Springer. : London: 2010: 9789380250694.

e Bondy and U. S. R. Murthy: Graph Theory, Graduate Texts In Mathematics:
Springer : Switzerland: 2008: 978-1-84628-969-9.

e Alan Gibbons : Algorithmic Graph Theory: Cambridge University Press: 1985:
9780521288811.

e T.Cormen and C.E. Leiserson and R.L. Rivest and C. Stein: Introduction to

Algorithms: The MIT Press: Third Edition, Sept 2009, 9780-262-03384-8
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Narsingh Deo: Graph Theory with Applications to Engineering and Computer
Science: PHI Learning: 9788120301450
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Course Code

CS 701

Title of the Course

Selected Topics in Advanced Algorithms

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Computer Science & Engineering

Pre-requisite, if any

Courses on Automata Theory and Logic, Design and Analysis of
Algorithms & associated lab, Artificial Intelligence & associated lab,
and Parallel Computing & associated lab

Scope of the Course

Course Syllabus

Complexity: Turing Complexity. Computationally hard probleM.S..
Polynomial Reducibility and its implications for algorithm design.
Data Structures and Algorithm Design: Data Structure oriented
algorithm design.  Data structures for computationally hard
probleM.S.. Software design, implementation and testing for selected
computationally hard probleM.S..

Parallel Algorithms: Data structures and algorithms for parallel
computing models like MPI and OpenMP.

Examples and applications of the above methods for a few selected
recent problems.

Suggested Books

1. D.E.Knuth, The Art of Computer Programming, Vol. 1 and 3, (2nd
Edition), Addison-Wesley, 1998.

2. J.E. Hop croft, R. Motwani, and ]J. D. Ullman, Introduction to
Automata Theory, Languages and Computation, Pearson
Education Asia, 2006.

3. H.R. Lewis, and C.H. Papadimitrou, Elements of the Theory of
Computation, Prentice Hall Inc, 1981.

4. T.H.Cormen, C. E. Leiserson, R. L. Rivest and C. Stein, Introduction
to Algorithms, (2ndEdition), Prentice Hall India, 2002.
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Course Code

CS 797 (Autumn Semester)
CS 798 (Spring Semester)

Title of the Course

Seminar Course

Credit Structure

L-T-P-Credits
0-2-0-2

Name of the Concerned
Discipline

Computer Science and Engineering

Pre-requisite, if any

None

Scope of the Course

Course Syllabus

In this course a Ph.D. student has to present seminar/presentation or a
series of presentations on a topic(s) chosen by him/her in consultation
with his/her Ph.D. Thesis Supervisor/ Faculty Advisor. The frequency
of seminar/presentation will be decided by the Course Coordinator.

Textbook

None

Other references

Books and research publications in various relevant journals.
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Course Structure of M.Tech. / M.Tech. + Ph.D. Dual Degree Program in
Communications and Signal Processing (CSP) (From AY 2013-14)

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year integrated degree (with first
division as defined by the awarding Institute/ University for Indian applicants and equivalent to International
applicants, as assessed by the Institute) in Electrical or Electronics and Communication or Electronics and
Instrumentation or Telecommunication or Computer Science and Engineering or Information Technology.
Relaxation of 5% in qualifying degree is applicable for SC and ST category applicants.

Qualifying Examination:
(a) International students: Valid score of TOEFL or IELTS and valid score of GRE.
(b) Indian students: Valid GATE qualification in Electronics and Communication (EC).

Categories of Admission:

(a) International Students: (i) International self-financed (ISF) students; (ii) International students sponsored by
non-government organizations or by a reputed industry (ISW); (iii) International students sponsored by foreign
government or its organizations or through mutual collaborative programs of India with other countries (GSW)

(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored candidate (SW) on full-time
basis from highly reputed R and D organizations such as DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly
reputed Industries; (iii) Defense Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute
staff (IS) of IIT Indore on part-time basis only.

Candidates of SW, DF and IS categories will not be provided any scholarship.

Duration of Program: 2 years on full-time basis.

Course Structure of 2-Year Full Time M. Tech. Program in CSP
1st Year: Semester-I

Course Code Course Title Contact hours Credits
(L-T-P)
EE 603 Optimization Techniques 2-1-0 3
EE 641/ EE 441 Advanced Signal Processing 2-1-0 3
EE 643 Detection and Estimation Theory 2-1-0 3
EE 701 Time-Frequency Analysis 2-1-0 3
77 XXX Elective-I X-X-X 3
Total minimum credits earned during the semester 15
Additional course (as per the requirement basis)
HS 641 | English Communication Skills | 2-0-2 | PP/NP

1st Year: Semester-II

Course Code Course Title Contact hours Credits
(L-T-P)
EE 642 Wireless Communication 2-1-0 3
EE 644 Image Processing 2-1-0 3
EE 646 / EE 446 Information and Coding Theory 2-1-0 3
EE 740 Speech Signal Processing 2-1-0 3
77 XXX Elective-II X-X-X 3
EE 698 PG seminar course 0-2-0 2
Total minimum credits earned during the semester 17
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2nd Year: Semester-III

Course Code Course Title Contact hours Credits
(L-T-P)
EE 799 M. Tech. Research Project (Stage-I) 0-0-36 18

2nd Year: Semester-1V

Course Code Course Title Contact hours Credits
(L-T-P)
EE 800 M. Tech. Research Project (Stage-II) 0-0-36 18
Total minimum credits to be earned during the program 68

Electrical Engineering Courses for Elective-1 @

Course Code Course Title Contact Credits
hours
(L-T-P)

EE 625 VLSI Signal Processing 3
2-1-0

EE 645 Mathematical Methods for Signal Processing 3
2-1-0

CS617 /CS417 Cryptography & Network Security 3
2-1-0

Electrical Engineering Courses for Elective-II @

Course Code Course Title Contact hours Credits
(L-T-P)

EE 622 / EE 422 Digital Circuit Design 2-1-0 3

EE 628 / EE 428 Advanced Memory Technology 2-1-0 3

EE 648/ EE 448 Antennas and Propagation 2-1-0 3

EE 742 MIMO Wireless Communications 2-1-0 3

ME 644 / ME 444 | Robotics 2-1-0 3

CS 601/ CS401 Soft Computing 2-0-2 3

CS 606 / CS406 Data Mining and Data Warehousing 2-0-2 3

CS618 /CS418 Systems and Usable Security 2-1-0 3

@ In addition to this course list, a student can also opt from the PG courses being offered by the other disciplines.

NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be considered after evaluating the
research potential of the promising and motivated PG students at the end of the third semester of their program.
2. If a student opts for the Dual Degree Program but cannot complete the requirements of a Ph.D., an exit option
with the M.Tech. degree can be earned at the end of the final semester of the normal M.Tech. Program by getting the
M.Tech. Research Project examined in the standard manner as per the requirements for the award of an M.Tech.
degree.

3. The enhancement in the scholarship will be from the beginning of the fifth semester or from the date on which all
requirements for the award of M.Tech. degree are fulfilled, whichever is later.
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Course Structure of M.Tech. / M.Tech. + Ph.D. Dual Degree Program in
VLSI Design and Nanoelectronics (from AY 2017-18 to 2019-20)

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year integrated degree (with first
division as defined by the awarding Institute/ University for Indian applicants and equivalent to International
applicants, as assessed by the Institute) in Electronics and Communication Engineering or Electronics Engineering or
Electrical Engineering or Instrumentation and Control Engineering or Computer Science and Engineering. Relaxation
of 5% in qualifying degree is applicable for SC and ST category applicants.

Qualifying Examination:
(a) International Students: Valid GRE and TOEFL score and valid GATE qualification in EC/EE/IC/CS.
(b) Indian Students: valid GATE qualification or CSIR-JRF or equivalent fellowship in EC/EE/IC/CS.

Categories of Admission:

(a) International Students: (i) International self-financed (ISF) students; (ii) International students sponsored by
non-government organizations or by a reputed industry (ISW); (iii) International students sponsored by foreign
government or its organizations or through mutual collaborative programs of India with other countries (GSW)

(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored candidate (SW) on full-time
basis from highly reputed R & D organizations such as DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed
Industries; (iii) Defense Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff (IS) of
IIT Indore on part-time basis only.

Candidates of SW, DF and IS categories will not be provided any scholarship.

Duration of Program: 2 years on full-time basis.
Course Structure of 2-Year Full Time M. Tech. Program in VLSI Design and Nanoelectronics

1st Year: Semester-I

Course Code Course Title Contact hours | Credit
(L-T-P)
EE 621 / EE 421 MOS Devices & Modeling 2-1-0 3
EE 622 / EE 422 Digital Circuit Design 2-1-0 3
EE 635 / EE 435 VLSI Technology 2-1-0 3
EE 651 Digital Circuit Design Laboratory 0-0-4 2
EE 653 Discrete Device Fabrication and Characterization Lab 0-1-4 3
77 XXX Elective-I 2-1-0 3
Total minimum credits earned during the semester 17
Additional course (as per the requirement basis)
HS 641 English Communication Skills | 2-0-2 | PP/NP
1st Year: Semester-11
Course Code Course Title Contact hours | Credit
(L-T-P)
EE 628 / EE 428 Advanced Memory Technology 2-1-0 3
EE 638/ EE 438 System on Programmable Chip Design 2-1-0 3
EE 640 / EE 440 Analog and Mixed Signal IC Design 2-1-0 3
EE 652 System on Programmable Chip Design Lab 0-0-4 2
EE 654 Analog and Mixed Signal IC design Lab 0-0-4 2
EE 698 PG Seminar course 0-2-0 2
77 XXX Elective-II 2-1-0 3
Total minimum credits earned during the semester 18
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2nd Year: Semester-III

S.No. | Course code Course Title L-T-P Credits
1 EE 799 M. Tech. Research Project (Stage-I) 0-0-36 18
Total minimum credits to be earned during the semester 18
2ndYear: Semester-1V
S.No. | Course code Course Title L-T-P Credits
1 EE 800 M. Tech. Research Project (Stage-II) 0-0-36 18
Total minimum credits to be earned during the semester 18
Total minimum credits to be earned during the program 71
Suggested Electrical Engineering courses for Elective-I1 @
Course Code Name of the course Contact hours Credits
(L-T-P)
EE 605 Nanotechnology 2-1-0 3
EE 625 VLSI Signal Processing 2-1-0 3
EE 631/ EE 431 Organic Electronics 2-1-0 3
EE 641 EE 441 Advanced Signal Processing 2-1-0 3
EE 648/ EE 448 Antennas and Propagation 2-1-0 3
EE 701 Time Frequency Analysis 2-1-0 3
EE 721 Embedded Systems and Computing 2-1-0 3
EE 725 RF-IC Design 2-1-0 3
EE 726 Testing and Verification of VLSI Circuits 2-1-0 3
Suggested Electrical Engineering courses for Elective-II @
Course Code Name of the course Contact hours Credits
(L-T-P)
EE 610 / EE 410 Power  Electronics  Application to  Power 2-1-0 3
Transmission
EE 624 Interface Effects in Electronic Devices 2-1-0 3
EE 626 / EE426 | MOSFET Reliability Issues 2-1-0 3
EE 634 / EE 434 Semiconductor Based Sensors 2-1-0 3
EE 722 IC Design for 10T System 2-1-0 3
EE 724 / EE 424 | Advanced Micro-processes and Nanotechnology 2-1-0 3
EE 728 Architectural Design of ICs 2-1-0 3

@ In addition to this course list, a student can also opt from the PG courses being offered by the other disciplines.
NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be considered after evaluating the
research potential of the promising and motivated PG students at the end of the third semester of their program.
2. If a student opts for the Dual Degree Program but cannot complete the requirements of a Ph.D., an exit option
with the M.Tech. degree can be earned at the end of the final semester of the normal M.Tech. Program by getting the
M.Tech. Research Project examined in the standard manner as per the requirements for the award of an M.Tech.
degree.

3. The enhancement in the scholarship will be from the beginning of the fifth semester or from the date on which all
requirements for the award of M.Tech. degree are fulfilled, whichever is later.
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Course Structure of M.Tech. / M.Tech. + Ph.D. Dual Degree Program in
VLSI Design and Nanoelectronics (from AY 2020-21)

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year integrated degree (with first
division as defined by the awarding Institute/ University for Indian applicants and equivalent to International
applicants, as assessed by the Institute) in Electronics and Communication Engineering or Electronics Engineering or
Electrical Engineering or Instrumentation and Control Engineering or Computer Science and Engineering. Relaxation
of 5% in qualifying degree is applicable for SC and ST category applicants.

Qualifying Examination:
(a) International Students: Valid GRE and TOEFL score and valid GATE qualification in EC/EE/IC/CS.
(b) Indian Students: valid GATE qualification or CSIR-JRF or equivalent fellowship in EC/EE/IC/CS.

Categories of Admission:

(a) International Students: (i) International self-financed (ISF) students; (ii) International students sponsored by
non-government organizations or by a reputed industry (ISW); (iii) International students sponsored by foreign
government or its organizations or through mutual collaborative programs of India with other countries (GSW)

(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored candidate (SW) on full-time
basis from highly reputed R & D organizations such as DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed
Industries; (iii) Defense Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff (IS) of
IIT Indore on part-time basis only.

Candidates of SW, DF and IS categories will not be provided any scholarship.

Duration of Program: 2 years on full-time basis.
Course Structure of 2-Year Full Time M. Tech. Program in VLSI Design and Nanoelectronics

1st Year: Semester-I

Course Code Course Title Contact hours | Credit
(L-T-P)
EE 621 / EE 421 MOS Devices & Modeling 2-1-0 3
EE 622 / EE 422 Digital Circuit Design 2-1-0 3
EE 635 / EE 435 VLSI Technology 2-1-0 3
EE 651 Digital Circuit Design Laboratory 0-0-4 2
EE 653 Discrete Device Fabrication and Characterization Lab 0-1-4 3
77 XXX Elective-I 2-1-0 3
Total minimum credits earned during the semester 17
Additional course (as per the requirement basis)
HS 641 English Communication Skills | 2-0-2 | PP/NP
1st Year: Semester-11
Course Code Course Title Contact hours | Credit
(L-T-P)
EE 629 / EE 429 Nanotechnology and Nanoelectronics 2-1-0 3
EE 638/ EE 438 System on Programmable Chip Design 2-1-0 3
EE 640 / EE 440 Analog and Mixed Signal IC Design 2-1-0 3
EE 652 System on Programmable Chip Design Lab 0-0-4 2
EE 654 Analog and Mixed Signal IC design Lab 0-0-4 2
EE 698 PG Seminar course 0-2-0 2
77 XXX Elective-II 2-1-0 3
Total minimum credits earned during the semester 18
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2nd Year: Semester-III

S.No. | Course code Course Title L-T-P Credits
1 EE 799 M. Tech. Research Project (Stage-I) 0-0-36 18
Total minimum credits to be earned during the semester 18
2ndYear: Semester-1V
S.No. | Course code Course Title L-T-P Credits
1 EE 800 M. Tech. Research Project (Stage-II) 0-0-36 18
Total minimum credits to be earned during the semester 18
Total minimum credits to be earned during the program 71
Suggested Electrical Engineering courses for Elective-I1 @
Course Code Name of the course Contact hours Credits
(L-T-P)
EE 605 Nanotechnology 2-1-0 3
EE 625 VLSI Signal Processing 2-1-0 3
EE 631/ EE 431 Organic Electronics 2-1-0 3
EE 641 EE 441 Advanced Signal Processing 2-1-0 3
EE 648/ EE 448 Antennas and Propagation 2-1-0 3
EE 701 Time Frequency Analysis 2-1-0 3
EE 721 Embedded Systems and Computing 2-1-0 3
EE 725 RF-IC Design 2-1-0 3
EE 726 Testing and Verification of VLSI Circuits 2-1-0 3
Suggested Electrical Engineering courses for Elective-II @
Course Code Name of the course Contact hours Credits
(L-T-P)
EE 610 / EE 410 Power  Electronics  Application to  Power 2-1-0 3
Transmission
EE 624 Interface Effects in Electronic Devices 2-1-0 3
EE 626 / EE426 | MOSFET Reliability Issues 2-1-0 3
EE 628 / EE 428 | Advanced Memory Technology 2-1-0 3
EE 634 / EE 434 Semiconductor Based Sensors 2-1-0 3
EE 722 IC Design for 10T System 2-1-0 3
EE 724 / EE 424 | Advanced Micro-processes and Nanotechnology 2-1-0 3
EE 728 Architectural Design of ICs 2-1-0 3

@ In addition to this course list, a student can also opt from the PG courses being offered by the other disciplines.
NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be considered after evaluating the
research potential of the promising and motivated PG students at the end of the third semester of their program.
2. If a student opts for the Dual Degree Program but cannot complete the requirements of a Ph.D., an exit option
with the M.Tech. degree can be earned at the end of the final semester of the normal M.Tech. Program by getting the
M.Tech. Research Project examined in the standard manner as per the requirements for the award of an M.Tech.
degree.

3. The enhancement in the scholarship will be from the beginning of the fifth semester or from the date on which all
requirements for the award of M.Tech. degree are fulfilled, whichever is later.

114



Course Structure of M.S. (Research) Program in Electrical Engineering
with an option to convert to M.S. (Research) + Ph.D. dual degree program (From AY 2019-20)

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year integrated degree (with first
division as defined by the awarding Institute/ University for Indian applicants and equivalent to International
applicants, as assessed by the Institute) in Electrical Engineering or Electronics Engineering or Electronics and
Communication Engineering or Electronics and Instrumentation Engineering. (Relaxation of 5% in CPI/CPGA or
percentage marks of the qualifying degree is applicable for Indian applicants belonging to SC and ST categories)

Qualifying Examination:

(a) International Students: Valid score of TOEFL or IELTS and valid score of GRE

(b) Indian Students: Valid GATE qualification in Electrical Engineering (EE) or Electronics and Communication
Engineering (EC) or Electronics and Instrumentation Engineering (IN)

Categories of Admission:

(a) International applicants: (i) International self-financed (ISF) students; (ii) International students sponsored by
non-government organizations or by a reputed industry (ISW); (iii) International students sponsored by foreign
government or its organizations or through mutual collaborative programs of India with other countries (GSW)

(b) Indian applicants: Teaching Assistantship (TA); (ii) Highly motivated sponsored candidate (SW) on full-time
basis from highly reputed R & D organizations such as DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly
reputed Industries; (iii) Defense Forces (DF): Candidates sponsored by the Defense Forces; (iv) Institute Staff
(IS) of IIT Indore on part-time basis only.

Duration of Program: 2 years on full-time basis with maximum extension of one semester.

Evaluation of Research Work and Thesis: Students are expected to identify their Thesis Supervisor(s) within one
month of joining the program so that PG Student Progress Committee (PSPC) can be formed and student can start
research work from beginning of the program. Progress of the M.S. thesis will be monitored by PSPC through CERP
to be conducted at the end of every semester with preferably Mid Semester evaluation also. Final evaluation of M.S.
thesis will be done by at-least one External Examiner. Student must have one journal publication in SCI index from
his/ her M.S. thesis for completion of the degree. Final evaluation of MS thesis will be done by at-least one Professor
or equivalent level External Examiner from outside the Institute but within India. Student must have one journal
publication in SCI index from his/ her MS thesis for completion of the degree.

1st year: Semester-I

Course Code Course Name Contact Hours (L-T-P) Credits
ZZ XXX Elective-I X-X-X 3
ZZ XXX Elective-II X-X-X 3
ZZ XXX Elective-III X-X-X 3
EE 697 PG Seminar Course 0-2-0 2
EE 791 M S Thesis (Stage-1) 0-0-14 7
Total minimum credits earned during the semester 18
HS 641 English Communication Skills 2-0-2 Non-credit course (with
PP/NP grade)

1st year: Semester-I1
Course Code Course Name Contact Hours (L-T-P) Credits

EE 792 MS Thesis (Stage-1I) 0-0-36 18
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Total minimum credits earned during the semester ‘ 18

2nd year: Semester-II1

Course Code Course Name Contact Hours (L-T-P) Credits
EE 793 MS Thesis (Stage-III) 18
Total minimum credits earned during the semester 18
2nd year: Semester-1V
Course Code Course Name Contact Hours (L-T-P) Credits
EE 794 MS Thesis (Stage-1V) 18
Total minimum credits earned during the semester 18

Courses from Electrical Engineering for the Electives Courses:

(In addition to these courses the students can also take courses offered by other disciplines based on their learning

needs/ interests)

Course Code Course Title Contact Hours (L-T-P)
and Credits
EE 601 Power Electronics 2-1-0-3
EE 603 Optimization Techniques 2-1-0-3
EE 604 Soft Computing Techniques 2-1-0-3
EE 605 Nanotechnology 2-1-0-3
EE 607 Power System Operation and Control 2-1-0-3
EE610/410 Power Electronics Applications to Power Transmission 2-1-0-3
EE612/412 Digital Communication Systems 2-1-0-3
EE 619/419 Biomedical Optics 3-0-0-3
EE 620/420 IC Fabrication Technology 2-1-0-3
EE 621/421 MOS Devices and Modeling 2-1-0-3
EE 622/422 Digital Circuit Design 2-1-0-3
EE 623 Introduction to VLSI Design 3-0-2-4
EE 624 Interface Effects in Electronic Devices 2-1-0-3
EE 625 VLSI Signal Processing 2-1-0-3
EE 626/426 MOSFET Reliability Issues 2-1-0-3
EE 628/428 Advanced Memory Technology 2-1-0-3
EE 629/429 Nanotechnology and Nanoelectronics 2-1-0-3
EE 630/430 Analog CMOS IC Design 2-1-0-3
EE 631/431 Organic Electronics 2-1-0-3
EE 632/432 Optoelectronics 2-1-0-3
EE 633 Low Power RF CMOS IC Design 2-1-0-3
EE 634/434 Semiconductor Based Devices 2-1-0-3
EE 635/ 435 VLSI Technology 2-1-0-3
EE 638/ EE 438 System on Programmable Chip Design 2-1-0-3
EE 640/440 Analog and Mixed Signal IC Design 2-1-0-3
EE 641/441 Advanced Signal Processing 2-1-0-3
EE 642 Wireless Communication 2-1-0-3
EE 643 Detection and Estimation Theory 2-1-0-3
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EE 644 Image processing 2-1-0-3
EE 645 Mathematical Methods for Signal Processing 2-1-0-3
EE 646/446 Information and Coding Theory 2-1-0-3
EE 648/ EE 448 Antennas and Propagation 2-1-0-3
EE 701 Time Frequency Analysis 2-1-0-3
EE 721 Embedded Systems and Computing 2-1-0-3
EE 722 IC Design for IOT System 2-1-0-3
EE 724/424 Advanced Microprocesses and Nanotechnology 2-1-0-3
EE 725 RF-IC Design 2-1-0-3
EE 726 Testing and Verification of VLSI Circuits 2-1-0-3
EE 728 Architectural Design of ICs 2-1-0-3
EE 740 Speech Signal Processing 2-1-0-3
EE 742 MIMO Wireless Communications 2-1-0-3
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Course Structure for Ph.D. program in Electrical Engineering

(A) Semester-I (Autumn/Spring)

Sr. Course code Course Title L-T-P-
No. Credits
1 77 xxX Elective-I X-X-X-3
2 77 xxX Elective-II X-X-X-3
3 77 xxX Elective-III X-X-X-3
4 EE 797 * / EE 798* Seminar Course 0-2-0-2

(B) Semester-II (Spring/Autumn)

Sr. Course code Course Title L-T-P-
No. Credits
1 77 xxxX Elective-1V X-X-X-3
2 77 xxX Elective-V X-X-X-3
3 77 XXX Elective-VI X-X-X-3
4 EE 798 * / EE 797* Seminar Course 0-2-0-2

Note

1. A Ph.D. student having M.Tech./ M.E./ M.Phil. qualification has to do one semester coursework (with 2-3
Ph.D. level courses). Minimum number of courses will be 2 Ph.D. level courses and one Ph.D. seminar course
i.e. (minimum coursework of 8 credits).

2. A Ph.D. student having B.Tech./ BE / M.Sc. or equivalent qualification admitted to Ph.D. Program in an
Engineering discipline shall do 6-8 courses of at least 3 credits each and 1-2 Ph.D. Seminar courses of at
least 2 credits each. Minimum number of courses will be 6 Ph.D. level courses and one Ph.D. seminar course
(minimum coursework of 20 credits).

* Ph.D. Seminar course can be taken either in Autumn or in Spring Semester or both as suggested by the
Faculty Advisor/Thesis Supervisor.
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Electrical Engineering courses for Electives-I to VI

(in addition to these courses, students can also take courses from other disciplines)

S. Course Code Course Title Contact Hours
No. (L-T-P-C)
1. EE 601 Power Electronics 2-1-0-3
2. EE 603 Optimization Techniques 2-1-0-3
3. EE 604 Soft Computing Techniques 2-1-0-3
4, EE 605 Nanotechnology 2-1-0-3
5. EE 607 Power System Operation and Control 2-1-0-3
6. EE 610 / EE 410 Power Electronics Applications to Power Transmission 2-1-0-3
7. EE 612 / EE 412 Digital Communication Systems 2-1-0-3
8. EE 619 / EE 419 Biomedical Optics 3-0-0-3
9. EE 620 / EE 420 IC Fabrication Technology 2-1-0-3
10. | EE621 /EE 421 MOS Devices & Modeling 2-1-0-3
11. | EE622 /EE 422 Digital Circuit Design 2-1-0-3
12. | EE623 Introduction to VLSI Design 3-0-2-4
13. | EE 624 Interface Effects in Electronics Devices 2-1-0-3
14. | EE 625 VLSI Signal Processing 2-1-0-3
15. | EE626 /EE 426 MOSFET Reliability Issues 2-1-0-3
16. | EE628/EE 428 Advanced Memory Technology 2-1-0-3
17. | EE629 /EE 429 Nanotechnology and Nanoelectronics 2-1-0-3
18. | EE 630/ EE 430 Analog CMOS IC Design 2-1-0-3
19. | EE631/EE431/ Organic Electronics 2-1-0-3

IEE 431
20. | EE632 /EE 432 Optoelectronics 2-1-0-3
21. | EE633 Low Power RF CMOS Design 2-1-0-3
22. | EE634 / EE 434 Semiconductor Based Devices 2-1-0-3
23. | EE635/EE 435 VLSI Technology 2-1-0-3
24. | EE 638/ EE 438 System on Programmable Chip Design 2-1-0-3
25. | EE 640 / EE 440 Analog and Mixed Signal IC Design 2-1-0-3
26. | EE 641 / EE 441 Advanced Signal Processing 2-1-0-3
27. | EE 642 Wireless Communication 2-1-0-3
28. | EE 643 Detection and Estimation Theory 2-1-0-3
29. | EE 644 Image Processing 2-1-0-3
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30. | EE 645 Mathematical Methods for Signal Processing 2-1-0-3
31. | EE 646 / EE 446 Information and Coding Theory 2-1-0-3
32. | EE 647/ EE 447 Advanced Photonics 2-1-0-3
33. | EE 648/ EE 448 Antennas and Propagation 2-1-0-3
34. | EE 650/ EE 450 Internet of Things (IoT) Networks 2-1-0-3
35. | EE661 Microwave Engineering 2-1-0-3
36. | EE 662 Microwave Laboratory 0-0-3-1.5
37. | EE 683/ EE 483 Error Correcting Codes 2-1-0-3
38. | EE701 Time-Frequency Analysis 2-1-0-3
39. | EE721 Embedded Systems and Computing 2-1-0-3
40. | EE722 IC Design for IoT System 2-1-0-3
41. | EE724 / EE 424 Advanced Micro-processes and Nanotechnology 2-1-0-3
42. | EE725 RF-IC Design 2-1-0-3
43. | EE726 Testing and Verification of VLSI Circuits 2-1-0-3
44, | EE728 Architectural Design of ICs 2-1-0-3
45. | EE740 Speech Signal Processing 2-1-0-3
46. | EE742 MIMO Wireless Communications 2-1-0-3
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Course Code

EE 601

Title of the Course

Power Electronics

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Power electronics at UG level

Scope of the Course

Course Syllabus

Power Switches: BJT, MOSFET, IGBT, SCR and GTO characteristics, control and
protection.

Electromagnetic components: Design of Inductor and Transformers.

Review of Line Commutated Converters.

Switched Mode Rectifiers: Circuits and Techniques.

DC-DC converters: steady state analysis and dynamic modeling of DC-DC converters.
Voltage Source Inverters: Single Phase Inverters, Three Phase Inverters, Multilevel
Inverters, PWM strategies for Inverters.

Current Source Inverters: Single phase and three phase circuit configuration.
Overview of modeling and simulation of power electronic converters

Suggested Books

1. N. Mohan, T.M. Undeland & W.P. Robbins, Power Electronics: Converter,
Applications & Design, John Wiley & Sons, 2007.

2. Umanand L, Power Electronics: Essentials and Applications, Wiley India,
20009.

3. Erickson, RW. and Maksimovic, D., Fundamentals of Power Electronics, 2nd
Edition, Kluwer Academic Publishers, 2002.

4. Patil M.B, Ramanarayanan V. Ranganathan, V.T., Simulation of Power
Electronic Circuits, Narosa Publishers, 2009
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1. | Course Code EE 603

2. | Title of the Course Optimization Techniques

3. | Credit Structure L-T-P-Credits
2-1-0-3

4. | Name of the Concerned | Electrical Engineering

Discipline

5. | Pre-requisite, if any Nil

6. | Scope of the Course The objective of this course is to introduce the various types of optimization
problems., their solution techniques and applications in signal processing
and communications.

7. | Course Syllabus Fundamental concepts in optimization, optimality conditions for constrained
and unconstrained problems., duality theory, various algorithms for single
variable as well as multivariable unconstrained optimization problems.,
constrained optimization algorithms, linear programming, integer
programming, geometric programming and introduction to evolutionary
algorithms.

8. | Suggested Books 1. S.S. Rao, Engineering optimization: theory and practice (3¢ edition),

John Wiley and Sons, 2009, ISBN: 978-0471550341.

2. K. Deb, Optimization for engineering Design: algorithms and
examples, Prentice Hall India Learning Pvt. Ltd. New Delhi, 2009, ISBN:
978-8120309432.

3. A. Ravindran, K. M. Ragsdell, G. V. Reklaitis, Engineering Optimization:
methods and applications (2nd edition), Wiley India Pvt. Ltd., 2006,
ISBN: 978-0471558149.
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Course Code

EE 604

Title of the Course

Soft Computing Techniques

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Nil

Scope of the Course

The objective of this course is to introduce the various types of Soft
Computing Techniques such as ANN, Fuzzy logics, genetic algorithms and
their applications in signal processing and communications.

Course Syllabus

Basic concepts of Artificial Neural Network (ANN), characteristics and
classification of ANN, perceptron model and concept of linear separability,
Multilayer perceptron model, various types of training algorithms and
models of ANN, introduction to fuzzy sets and operations, fuzzy relations,
measure of fuzziness, fuzziness and probability theory, membership function
and their features, fuzzification, defuzzification, fuzzy inference system (FIS),
fuzzy inference methods, Mamdani and Takagi-Sugeno fuzzy method,
Genetic algorithm (GA) concepts and working principle, concept of schema,
constraint handling in G4, integration of various soft computing techniques.

Suggested Books

1. P.D. Wasserman, Neural Computing Theory and Practice, Coriolis
Group C/0O Publishing Resources Inc., 1989, ISBN: 978-0442207434.

2. B. Yegnanarayana, Artificial Neural Networks, Prentice-Hall of India Pvt.
Ltd, New Delhi, 2004, ISBN: 978-8120312531.

3. F. Limin, Neural Networks in Computer Intelligence, McGraw-Hill Inc.,
1994, ISBN: 978-0079118172.

4. S.N. Sivanandam, S. Sumathi and S.N. Deepa, Introduction to Neural
Networks using Matlab 6.0, Tata McGraw-Hill Education, New Delhi,
2006, ISBN: 9780070591127.

5. S. Rajasekaran and G.A. Vijayalakshmi Pai, Neural Networks, Fuzzy
Logic and Genetic Algorithms: Synthesis and Applications, Prentice
Hall India Learning Pvt. Ltd. New Delhi, 2004, ISBN: 9788120321861.

6. N.P. Padhy, Artificial Intelligence and Intelligent Systems, Oxford
University Press, 2005, ISBN: 9780195671544.

7. S.N. Sivanandam, S. Sumathi and S.N. Deepa, Introduction to Fuzzy Logic
using Matlab, Springer, 2007, ISBN: 978-3-540-35780-3.

8. K. Deb, Multi-objective Optimization using Evolutionary Algorithms,
John Wiley & Sons, 2009, ISBN: 9780470743614.
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Course Code EE 605

Title of the Course Nanotechnology

Credit Structure L-T-P-Credit
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

None

Scope of the Course

To expose students towards nanoscience and nanotechnology

Course Syllabus

Past, Present and Future of Nanotechnology: Applications in
diverse domestic and commercial aspects: food, energy,
transportation, communication, entertainment, healthcare and
medicine etc. Necessity of Nanotechnology and future prospects.
Review of Crystalline properties of solid: Crystal lattice and
seven crystal systems, The unit cell concept, The Weigner-Seitz
cell, Bravais lattices, Space and point groups, Miller indices,
reciprocal lattice, Brillouin zone

Semiconductor Heterostructures and Low-dimensional
Quantum Structures: Energy bands, Application of model solid
theory, Anderson model for heterojunctions, Multiple quantum
wells (MQWs) and superlattices,  Two-dimensional
nanostructure: quantum well, One-dimensional nanostructure:
quantum wire, Zero-dimensional nanostructure: quantum dot,
Optical properties of low-dimensional structures, Examples and
applications in real world

Fabrication of Nanostructures: Basic compound
semiconductors, Bulk single crystal growth techniques, Epitaxial
growth techniques, Physical vapor deposition and sputtering,
Thermodynamics and kinetics of growths, Nanoscale growth
modes

Characterization Techniques: Structural, X-ray diffraction,
Electron microscopy, Energy dispersive analysis using X-rays,
Auger electron spectroscopy, X-ray photoelectron spectroscopy,
Secondary ion mass spectroscopy, Rutherford backscattering,
Scanning probe microscopy, Optical, Photoluminescence
spectroscopy, Cathodoluminescence spectroscopy, Reflectance
measurement, Absorbance measurement, Ellipsometry, Raman
spectroscopy, Fourier transform spectroscopy, Hall effect,
Capacitance techniques, Electrochemical capacitance-voltage
profiling

Innovative Devices based on Nanostructures: Resonant
tunneling diode, Quantum cascade laser, Carbon nanotube
devices, Single electron transistor
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Suggested Books 1. M. Razeghi, Fundamentals of Solid state Engineering (2nd
edition), Springer, 2006, ISBN-13: 978-0-387-28152-0.

2. W. R. Fahrner, Nanotechnology and Nanoelectronics:
Materials, Devices, Measurement Techniques, Springer-Verlag
Berlin Heidelberg, 2005, ISBN 3-540-22452-1.

3. R.W.Kelsall, I. W. Hamley, and M. Geoghegan, Nanoscale Science
and Technology, John Wiley & Sons Ltd., England 2005, ISBN: 0-
470-85086-8.
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Course Code

EE 607

Title of the Course

Power System Operation and Control

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Power Systems at UG level

Scope of the Course

Course Syllabus

Overview of power system operations and control, load flow analysis,
security analysis, stability analysis, automatic generation control, state
estimation, brief introduction to power system restructuring and power
market operations.

Suggested Books

1. A.]. Wood and B. F. Wollenberg, Power generation, Operation and
Control, 2nd eddition, New York: John Wiley and Sons, 1996.

2. Prabha Kundur, Power System Stability and Control, 1st edition,
Tata Mcgraw Hill Education Private Limited, 2006.

3. Loi Lei Lai, Power System Restructuring and Deregulation:
Trading, Performance and Information Technology, John Wiley &
Sons, 2001.
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Course Code EE 610/ EE 410

Title of the Course Power Electronics Applications to Power Transmission
Credit Structure L-T-P-Credits
2-1-0-3
Name of the Concerned | Electrical Engineering
Discipline
Pre-requisite, if any Power Systems and Power Electronics

Scope of the Course

Course Syllabus Review of load flow and power system stability, introduction to power
electronics applications to power system, HVDC transmission, analysis of HVDC
converters, HVDC control, mal-operation and protection of converters, Basic
FACTS controllers: SVC, STATCOM, TCSC, SSSC, TCPAR, UPFC, IPFC, Modeling of
FACTS controllers, improvement in system performance with FACTS
controllers.

Suggested Books 1. KR. Padiyar, “HVDC Power Transmission Systems”, New Age
International, 1990.

2. ].Arrillaga, “High Voltage Direct Current Transmission”, IEE, 1998.

E.W. Kimbark, “Direct Current Transmission”, Wiley-Interscience, 1971.

4. N.G. Hingorani and L. Gyugyi, “Understanding FACTS: Concepts and
Technology of Flexible AC Transmission Systems”, [EEE Press, 2000.

5. Y.H. Song and A. T. Johns, “Flexible AC Transmission System”, IEE Press,
1999.

6. R.M. Mathur and R. K. Varma, “Thyristor-Based FACTS Controllers for
Electrical Power Systems”, IEEE Press and John Wiley, 2002.

w
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Course Code EE 612/ EE 412

Title of the Course Digital Communication Systems
Credit Structure L-T-P-Credits
2-1-0-3
Name of the Concerned | Electrical Engineering
Discipline
Pre-requisite, if any None

Scope of the course

Course Syllabus Elements of digital communication systems: source coding, channel coding,
modulation/demodulation, Information and channel capacity: Discrete
communication channels and their analysis. Baseband data transmission of
analog signals. Time-division multiplexing of digital signals. Synchronization
methods.

Suggested Books 1. KS. Shanmugam, Digital and Analog Communication Systems, Wiley
International Publication, 1980.

2. M. Schwartz, Information Transmission, Modulation and Noise, McGraw
Hill International Student Edition, 1980.

3.].J. Proakis, Digital Communications, 2nd edition, McGraw Hill 1989.

4. S.S. Haykin, An Introduction to Analog and Digital Communication
Systems, Wiley Eastern, 1989.
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Course Code

EE 619/ EE 419

Title of the Course

Biomedical Optics

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline/Discipline

Electrical Engineering

Pre-requisite, if any

Fundamentals of Electromagnetic wave theory and optics

Scope of the Course

Course Syllabus

Introduction to tissue engineering: Cells as therapeutic agents,
cellular fate processes, cell differentiation, cell division, cell
death/apoptosis, Types of tissues and their functions, tumors and
cancers

Interaction of light with cells and tissues, spectroscopy, optical biopsy,
optics of blood, tissue phantoms. absorption and fluorescence
spectroscopy

Bioimaging: Transmission microscopy, Phase contrast Microscopy,
Fluorescence Microscopy, Multiphoton Microscopy, Optical Coherence
Tomorgaphy.

Optical Biosensors: Principles of optical biosensing, Fiber-optic
biosensors, Interferometric biosensors, Surface Plasmon Resonance

biosensors

Case studies of cellular and biomolecular imaging

Suggested Books

Text Books
1. Valery V. Tuchin, Handbook of Optical Biomedical Diagnostics,
Kluwer Academic Publishers, 2004, ISBN: 1402075766
2. Paras N Prasad, Introduction to Biophotonics, John Wiley and Sons,
2003, ISBN: 9780471287704.
Reference Books
1. M.H. Niemz, Laser-Tissue Interactions: Fundamental and
Applications (Biological and Medical Physics, Biomedical
Engineering), Springer, 2007, ISBN: 978-3540721918.
2. R.W. Waynant, Lasers in Medicine, CRC Press, 2002, ISBN: 0-8493-
1146-2.
3. Bernhard O. Palsson, Tissue Engineering, CRC Press 2003.
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Course Code

EE 620/ EE 420

Title of the Course

IC Fabrication Technology

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Scope of the Course

Course Syllabus

Introduction to microelectronic fabrication

Semiconductor substrate: Phase diagram and solid solubility, Crystal
structure, Crystal defects, Crystal growth

Diffusion: Atomistic models of diffusion, Analytic solutions of Fick’s
law, Diffusion coefficients, Two step diffusion, Diffusion system
Thermal Oxidation: The Deal-Grove model, The initial oxidation,
Oxide characterization, Oxidation induced stacking faults, Oxidation
systems

Ion implantation: lon implantation system, Vertical projected range,
Channeling effect, Implantation damage, Problems and concerns
Optical lithography: Overview, Source systems, Contact/proximity
printers. Projection printers, Alignment

Photo resist: Contrast curves, Applying and developing photo resist
Etching: Wet etching, Plasma etching, lon milling, Reactive ion etching,
Liftoff

Chemical Vapor Deposition: CVD system, Advanced CVD systems,
Epitaxial growth: Wafer cleaning and native oxide removal, The
thermal dynamics, Surface reactions, Do pants, Defects in epitaxial
growth, MOCVD, MBE and CBE

Contacts and metallization: Junction and oxide isolation, Si on
insulator, Schottky and Ohmic contacts, Multilevel metallization

CMOS technologies: Device behavior, Basic 3 pm technologies, Device
scaling

Circuit Manufacturing: Yield, Particle control, Design of experiments,
Computer integrated manufacturing

Suggested Books

1. Stephen A. Campbell, The Science and Engineering of
Microelectronic Fabrication, 2 edition (Oxford University Press,
2001)

2. Sorab K. Gandhi, VLSI Fabrication Principles, 2n¢ Edition (John
Wiley & Sons, Inc., 1994)
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Course Code EE 621 / EE 421
Title of the Course MOS Devices & Modeling
Credit Structure L-T- P-Credits

2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Knowledge of basic physics of diodes, B]Ts, FETs, MOS structure.
Semiconductors, Junctions and MOSFET

Scope of the Course

Course Syllabus

Overview: Introduction, Semiconductors, Conduction, Contact
Potentials, P-N Junction, Overview of the MOS Transistor.

Two Terminal MOS Structure: Flat-band voltage, Potential balance &
charge balance, Effect of Gate- substrate voltage on surface condition,
Inversion, Small  signal capacitance;

Three Terminal MOS Structure: Contacting the inversion layer, Body
effect, Regions of inversion, Pinch-off voltage.

Four Terminal MOS Transistor: Transistor regions of operation,
general charge sheet models, regions of inversion in terM.S. of
terminal voltage, strong inversion, weak inversion, moderate
inversion, interpolation models, effective mobility, temperature
effects, breakdown p-channel MOS FET, enhancement and depletion
type, model parameter values, model accuracy etc.

Small dimension effects: channel length modulation, barrier
lowering, two dimensional charge sharing and threshold voltage,
punch- through, carrier velocity saturation, hot carrier effect s, scaling,
and effect s of surf ace and drain series resistance, effects due to thin
oxides and high doping. Sub threshold regions, Advanced SOI
structures.

CMOS Device Design: Scaling, Threshold voltage, MOSFET channel
length.

Suggested Books

Text:

1. Yuan Taur & Tak H. Ning (Cambridge), Fundamentals of Modern
VLSI Devices

2. Yannis Tisividi s (Oxford), The MOS Transistor (2nd edition)

Reference:

1. B.G. Streetman, Solid State Electronics Devices, Prentice Hall of
India, New Delhi.

2.D.A. Neaman, Semiconductor Physics and Devices, McGraw-Hill.
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Course Code

EE 622 / EE 422

Title of the Course

Digital Circuit Design

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Basic knowledge of MOS Transistor theory and CMOS Circuit Design

Scope of the Course

The objective of this course is to develop the concepts of designing circuits
associated with signal processing methods.

Course Syllabus

Module 1: MOS scaling, Short channel effects, MOSFET models, Nano
CMOS, Effects of gate oxide tunnelling, high-k dielectrics, Advanced CMOS
structures, SOI, MOSFET capacitances, MOSFET models for calculation-
Transistors and Layout, CMOS layout elements, SPICE simulation of
MOSFET I-V characteristics and parameter extraction.

Module 2: CMOS inverter, static characteristics, noise margin, dynamic
characteristics, inverter design for a given VTC and speed, effect of input
rise time and fall time, power dissipation, energy & power delay product,
sizing chain of inverters, latch up effect-Simulation of static and dynamic
characteristics, layout

Module 3: Combinational and sequential MOS logic design, static
properties, propagation delay, Elmore delay model, power consumption,
low power design techniques, rationed logic, pseudo NMOS inverter,
DCVSL, PTL, DPTL & Transmission gate logic, dynamic CMOS design, speed
and power considerations, Domino logic and its derivatives, C2ZMOS, TSPC
registers, NORA CMOS.

Module 4: Semiconductor memories, SRAM and DRAM, BiCMOS logic -
static and dynamic behavior -Delay and power consumption in BiCMOS
Logic

Suggested Books

Text:

1. S.M. Kang and Y. Leblebici, CMOS Digital Integrated Circuits Analysis &
Design (3rd edition), Tata McGraw Hill, New Delhi, 2003, ISBN: 978-0-
07-053077-5.

2. ]J. M. Rabaey, A.P. Chandrakasan and B. Nikolic, Digital Integrated
Circuits: A Design Perspective (2nd edition), Prentice Hall, 2003,
ISBN: 978-0130909961.

Reference:

1. D. A. Hodges, H. G. Jackson, and R. A. Saleh, Analysis and Design of
Digital Integrated Circuits (314 edition), McGraw Hill, 2004, ISBN:
978-0070593756.
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http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Jan+M.+Rabaey%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Anantha+P.+Chandrakasan%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Borivoje+Nikolic%22

Course Code EE 623

Title of the Course Introduction of VLSI Design
Credit Structure L-T- P-Credits

3-0-2-4
Name of the Concerned Electrical Engineering
Discipline
Pre-requisite, if any Basic of MOS Transistor Theory

Scope of the Course

Course Syllabus UNIT 1: MOS theory, scaling and characteristics, MOS capacitance, CMOS
Processing Technology, Layout and VLSI Design Flow.

UNIT 2: CMOS Inverter and Characteristics, Inverter switching
Characteristics, delay and power analysis, CMOS layout design rule and
layout of complex circuits, Transistor sizing, Inverter Chain, power
dissipation, design corner.

UNIT 3: Combinational circuit design, Transmission gate and pass transistor
logic, design, Sequential circuit design, Data processing circuit design,
Semiconductor memories.

UNIT 4: Dynamic circuits, Introduction of Low power CMOS logic design
techniques, Adiabatic logic circuits.

LAB: Exposure on Cadence EDA Tool

Design and analysis (Circuit simulation and layout design) of CMOS inverter
characteristic with the given design goal (power, delay etc.), Parametric
variation on CMOS characteristics.

Design and analysis of Combinational and Sequential logic design (NOT,
NAND, NOR, FF etc.) and data processing circuits.

Design and analysis of Memory Cells and Low Power Circuits.

Suggested Books Text:

1. Cadence Design Software and Manual.

2. Yuan Taur & Tak H. Ning (Cambridge), Fundamentals of Modern VLSI
Devices

3. Neil H. Weste, David Harris, Ayan Banerjee, CMOS VLSI Design- A Circuit
and System Perspective, 3rd Edition, Pearson Publishers.

4. Sung-Mo Kang & Yusuf Leblebici, CMOS Digital Integrated Circuits -
Analysis & Design, , MGH, 3rd edition., 2003.

Reference:
1. B.G. Streetman, Solid State Electronics Devices, Prentice Hall of India,
New Delhi.

2. D.A.Neaman, Semiconductor Physics and Devices, McGraw-Hill.
3. David A. Hodges, Horace G. Jackson, and Resve A. Saleh, Analysis and
Design of Digital Integrated Circuits, 3r¢ Edition, McGraw-Hill, 2004.
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1. | Course Code EE 624

2. | Title of the Course Interface Effects in Electronic Devices

3. | Credit Structure 2-1-0-3

4. | Name of the Concerned | Electrical Engineering

Discipline

5. | Pre-requisite, if any None

6. | Scope of the course To expose students towards interface effect in electronic devices

7. | Course Syllabus 1) Fundamentals of solid state engineering: Future of Metals,
Semiconductors and Insulators. Band theory of solids, Carrier
Transport phenomena, charge carrier mobility, diffusion and basic
principles involving semiconductor device under operation.

2) Metal Semiconductor and Metal Insulator Semiconductor junctions,
and their biasing effects. PN-junction diode, MESFET and MOSFET
devices and principle of their operation. Basic device characteristics
Solar cells and LEDs.

3) Interface effects in MOSFETs, LEDs and Photovoltaic devices.
Interface traps and their characterization using I-V, C-V and charge
pumping etc, Low frequency noises and RTS in MOS devices.
Absorption/emission  spectroscopy, Deep level transient
spectroscopy (DLTS), Kelvin Force Probe Microscopy, Scanning
Probe Microscopy, Self assembly and Self Organization, surface
passivation, surface effects in nano structured materials and devices.

8. | Suggested Books 1. K. Iniewski, Nanoelectronics: Nanowires, Molecular Electronics
and Nanodevices, Mc. Graw Hill, ISBN: 987-0-07-166449-3.

2. M. D. Ventra, S. Evoy and ]. R. Heflin, Introduction to Nanoscale
Science and Technology, Kluwer Academic Publishers, ISBN: 1-
4020-7720-3.

3. M. Iwamoto, Y. S. Kwon and T. Lee, Nanoscale Interface for Organic
Electronic, World Scientific, ISBN: 978-981-4322-48-5.

4. S. M. Sze, Physics of semiconductor devices, John Wiley and Sons,
1981, ISBN: 0-471-05661-8.

5. R. Kelsall, I. Hamley and M. Geoghegan, Nanoscale Science and

Technology, John Wiley and Sons Ltd, 2005, ISBN: 0-470-85086-8.
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Course Code EE 625
Title of the Course VLSI Signal Processing
Credit Structure L-T- P-Credits

2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Digital Electronics, Semiconductor Theory, Knowledge of Communication
and Signal Processing.

Scope of the Course

The main aim of this course to develop understanding of implementation
of algorithms for signal processing and communications.

Course Syllabus

UNIT 1: MOS Transistor Theory and Operation, CMOS Scaling limits,
Double Gate and FinFET, Design and analysis of CMOS inverter, NAND,
NOR, Flip Flop, Transmission gate technology, Transistor sizing, Power,
Delay and PDP, Layout design rule.

UNIT 2: Concept of semiconductor memory, Low power and high
performance circuit and System Design, Brief introduction of
VHDL/Verilog Language, ASIC and FPGA Design and Technology, FPGA
architecture.

UNIT 3: Introduction of Digital signal processing systems, Wireless
communication concept: circuit design prospective, DSP Technology
Requirement, FPGA and Digital Signal processors.

UNIT 4: FPGA implementation and Circuit design aspect of digital signal
processing blocks, Filter design, Frequency Synthesizer, Digital
Transceiver architecture and design.

Suggested Books

1. S. M. Kang and Y. Leblebici, CMOS Digital Integrated Circuits Analysis
& Design (34 edition), Tata McGraw Hill, New Delhi, 2003, ISBN: 978-0-
07-053077-5.

2. KK. Parhi, VLSI Digital Signal Processing Systems: Design and
Implementation, Wiley-Interscience; 1999, ISBN: 978-0471241867.

3. U.M. Baese, Digital Signal Processing with Field Programmable Gate
Arrays (Signals and Communication Technology), (3rd edition),
Springer, 2007, ISBN: 978-3540726128.

4. B. Leung, VLSI for Wireless Communication (2nd edition), Springer,
2011, ISBN: 978-1461409854.

5. C. Chien, Digital Radio Systems on a Chip-A System Approach,
Springer, 2001, ISBN: 978-0792372608.
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http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Bosco+Leung%22&source=gbs_metadata_r&cad=7

Course Code

EE 626/ EE 426

Title of the Course

MOSFET Reliability Issues

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical

Pre-requisite, if any

Basic knowledge of MOS device and technology.

Scope of the Course

Course Syllabus

Evolution of VLSI Device Technology: Modern CMOS Devices,
MOSFET -V characteristics, Substrate bias and temperature
dependence of threshold voltage, Channel mobility, inversion layer
capacitance effect. Short channel effects, velocity saturation, channel
length modulation, source-drain series resistance, MOSFET
breakdown.

High Field Effects: Impact ionization and avalanche breakdown, Band
to band tunneling, Tunneling into and through silicon dioxide,
Injection of hot carriers from silicon into silicon dioxide, High field
effects in gated diodes.

Modeling Hot carrier Effects: Substrate current model, Gate current
model, Correlation between gate and substrate current, Mechanism of
MOSFET degradation, Impact of degradation on circuit performance,
Temperature dependence of device degradation.

Electrostatic Discharge Damage: Introduction to reliability concepts
and modeling. Triboelectricity, ESD control, On-chip protection, ESD
models and testing, ESD models and testing procedures, failure
models.

Metal Electro migration: Phenomenon of Electro migration,
Theoretical and empirical relations, Effects of stress and gases on
electro migration, effects of geometric variation and defects, Electro
migration at the contacts and windows, layered metallization, Electro
migration in polysilicon, Electro migration under pulsed currents.
Dielectric Breakdown: Introduction, Complex nature of oxide
breakdown, Oxide breakdown strength distribution, TDDB life test,
Oxide defects, Concept of distance to fail, Step stress techniques,
correlation of ramp test data to TDDB data.

Packaging Relation Reliability Issues: Effects of moisture, Detection
and package evaluation, stress in packaging, Issues related to die
bonding, Solder joint problem, Electrolytic corrosion, Accelerated
reliability tests for packages.

Suggested Books

1. Y. Taur and T.H. Ning, Fundamentals of Modern VLSI Devices,
Cambridge University Press (ISBN: 0-521-55959 6).

2. N. Arora, MOSFET Modeling for VLSI Simulation: Theory and
Practice, World Scientific, (ISBN-13 978-981-256-862-5).

3. Y. Leblebici, S.-M. Kang, Hot-Carrier Reliability of MOS VLSI




Circuits, Springer, 1993 (ISBN 978-0-792393528).

AW. Strong, EYY. Wu, R.-P. Vollertsen, ]J. Sune, G.L. Rosa, T.D.
Sullivan, S.E. Rauch III, Reliability Wearout Mechanisms in
Advanced CMOS Technologies, Wiley-IEEE Press, 1999 (ISBN: 978-

0471731726).
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Course Code

EE 628 / EE 428

Title of the course

Advanced Memory Technology

Credit structure

L-T-P-Credits
2-1-0-3

Name of the concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Courses on Electronic Devices, and VLSI Systems and Technology

Scope of the Course

Motivation of this course is to provide a brief background on the
evaluation on the memory technologies (both optical/ electronic). In
addition to that this course will cover sufficient technical knowledge on
non-volatic and voltaic memories. Further an over view of emerging
memory technologies and their importance towards future memory
technology will be discussed.

Course syllabus

Introduction to memory devices: Evolution and history; archival data
storage; advances in optical memories.

Nonvolatile memories: Magnetic memories, HDDs; Silicon based thin
film transistor nonvolatile memories; Flash memories, classification and
operation; challenges; advancements.

Volatile memories: Random access memories, classification and
operation; SRAM.S.; DRAM.S,; history and challenges.

Emerging memory technologies: Phase Change Memory (PCM);
Magnetoresistive Random Access Memory (MRAM); Ferroelectric
Random Access Memory (FeERAM); Comparison and future directions.

Suggested books

1. T.Y. Tseng and S.M. Sze, Nonvolatile memories-Materials, Devices
and Applications, American Scientific Publishers; Volume 1 and 2,
2012, ISBN: 978-1588832504.

2. ]. Brewer and M. Gill, Nonvolatile memory technologies with
emphasis on Flash, [EEE Press series on microelectronic systems,
WILEY-INTERSCIENCE 2008, ISBN: 978-0471-77002-2.

3. S. Raoux and M. Wuttig, Phase change materials-Science and
Applications, Springer, 2009, ISBN:978-0-387-84873-0.

References:

1. S. Lai, Flash memories: Successes and challenges, IBM Journal of
Res. And Dev. Vol. 52, p 529, 2008.

2. H.S. Philip Wong et. Al, Phase change memory, Proceedings of the
IEEE, Vol. 98, p 2201, 2010.




Course Code EE 629 / EE 429

Title of the Course Nanotechnology and Nanoelectronics
Credit Structure L-T-P-Credits
2-1-0-3
Name of the Concerned | Electrical Engineering
Discipline

Pre-requisite, if any

Scope of the Course

Course Syllabus Fundamentals of solid state engineering: Future of semiconductor device
and research, Applications in food, energy, transportation, communication,
entertainment, health and medicine etc. Necessity of innovative technology and
prospect for future.

Crystalline properties of solid: Crystal lattice and seven crystal systems, the
unit cell concept, The Weigner-Seitz cell, Bravais lattices, Space and point
groups, Miller indices, reciprocal lattice, Brillouin zone.

Semiconductor heterostructures and low-dimensional quantum
structures: Energy bands, Application of model solid theory, Anderson model
for heterojunctions, Multiple quantum wells (MQWs) and super lattices, Two-
dimensional nanostructure: quantum well, One-dimensional nanostructure:
quantum wire, Zero-dimensional nanostructure: quantum dot, Optical
properties of low-dimensional structures, Examples and applications in real
world.

Fabrication of nanostructures: Basic compound semiconductors, Bulk single
crystal growth techniques, Epitaxial growth techniques, Physical vapor
deposition and sputtering, Thermodynamics and kinetics of growths, Nan scale
growth modes

Characterization Techniques: Structural, X-ray diffraction, Electron
microscopy, Energy dispersive analysis using X-rays, Auger electron
spectroscopy, X-ray photoelectron spectroscopy, Secondary ion mass
spectroscopy, Rutherford backscattering, Scanning probe microscopy, Optical,
Photoluminescence  spectroscopy, Cathodoluminescence spectroscopy,
Reflectance measurement, Absorbance measurement, Ellipsometry, Raman
spectroscopy, Fourier transform spectroscopy, Electrical Resistivity, Hall effect,
Capacitance techniques, Electrochemical capacitance-voltage profiling
Innovative devices based on nanostructures: Resonant tunneling diode,
Quantum cascade laser, Carbon nanotube devices, Single electron transistor

Suggested Books 1. M. Razeghi, Fundamentals of Solid State Engineering, 2nd Edition (Springer,
2006)

2. W. R. Fahrner, Nanotechnology and Nan electronics: Materials, Devices,
Measurement Techniques (Springer-Verlag Berlin Heidelberg 2005)

3. R. W. Kelsall, . W. Hamley, and M. Geoghegan, Nanoscale Science and
Technology (John Wiley & Sons Ltd, England 2005)
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Course Code

EE 630 / EE 430

Title of the Course Analog CMOS IC Design
Credit Structure L-T- P-Credits

2-1-0-3
Name of the Concerned | Electrical

Discipline

Pre-requisite, if any

Knowledge of MOSFET device operation, physics and technology.

Scope of the Course

Course Syllabus

Basic MOS Device Physics: MOSFET as a switch, MOSFET structure and
symbol, MOSFET I-V characteristics, Threshold voltage, Second Order
Effects, MOSFET layout, capacitances, small signal model, long channel
and short channel models.

Short Channel Effects and Device Models: Scaling theory, short channel
effects, threshold voltage variation, mobility degradation with vertical
field, velocity saturation, hot carrier effects, output impedance variation
with drain source voltage, BSIM model, charge and capacitance modeling,
temperature dependence.

Single-Stage Amplifiers: Basic concepts, Common-source stage, source
follower, common-gate stage, cascade stage.

Differential Amplifiers: Single ended and differential operation, basic
differential pair, common mode response, differential pair with MOS
loads, Gilbert cell.

Passive and Active Current Mirrors: Basic current mirrors, Cascade
current mirrors, Active current mirrors.

Nonlinearity and Mismatch: Nonlinearity of differential circuits, effect
of negative feedback on nonlinearity, capacitor nonlinearity, linearization
techniques, offset cancellation techniques, reduction of noise by offset
cancellation, alternative definition of CMRR.

Suggested Books

1. B. Razavi, Design of Analog CMOS Integrated Circuits, Tata McGraw-
Hill, New Delhi, 2002 (ISBN: 978-0-07-052903-8).

2. PE. Allen and D.R. Holberg, CMOS Analog Circuit Design, Oxford
University Press, New Delhi, 2010 (ISBN: 978-0-19-806440-4).

3. D.M. Binkley, Tradeoffs and Optimization in Analog CMOS Design,
Wiley, 2008 (ISBN: 978-0-470-03136-0).
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Course Code

EE 631/ EE 431/ IEE 431

Title of the Course

Organic Electronics

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline/Discipline

Electrical Engineering Discipline

Pre-requisite, if any

Basic Semiconductor Physics/ Basic electronics

Scope of the Course

Course Syllabus

Background towards molecular electronics, surfaces and interfaces,
structures and organization. Introduction to Schrodinger equation,
Hartree-Fock Theory, Density Functional Theory. Molecular Solids, -
conjugated polymers, one dimensional band structure of linear conjugated
polymers, optical absorption and emission in  conjugated
oligomers/polymers. Device motivation for interface studies, Metal-
semiconductor and Metal-Insulator-Semiconductor Interface. Charge
transport in conjugated polymers. Hopping and Multiple trap and release
model. Interface effects viz. Dipole, doping, band bending etc. in organic
semiconductor devices.

Materials and Interface Engineering in Organic Light Emitting Diodes
(OLEDs). OLED materials and device architecture for full color displays and
solid state lighting. Theory and operation principle of Organic Field Effect
Transistors (OFETs). Interface Characterization, Threshold Voltage and
subthreshold swing and charge carrier mobility in OFETs. Application of
OFETs in Displays. Organic Photovoltaic Devices (OPDs) using Polymer-
Fullerene Bulk heterojunction thin filM.S.. Interface effects and
improvement in Polymer Solar Cells (PSCs) efficiency. Introduction to
some other advanced concepts viz. Organic electrochromic materials and
devices, multiphoton absorbing materials and devices and Nonvolatile
Organic Thin Film Memory Device.

Suggested Books

1. S. M. Sze, Physics of semiconductor devices, John Wiley and Sons,
1981, ISBN: 0-471-05661-8

2. R. Kelsall, I. Hamley and M. Geoghegan, Nanoscale Science and
Technology, John Wiley and Sons Ltd, 2005, ISBN: 0-470-85086-8.

3. K. Morigaki, Physics of amorphous semiconductors, Imperial College
Press, 1999, ISBN: 981-02-1381-6.

4. G. Hadziioannou and G. Malliaras, Semiconducting Polymers:
Chemistry, Physics and Engineering, 2nd Edition, Wiley Inter science,
2007, ISBN: 978-3-527-31271-9.

5. F. So, Organic Electronics: Materials Processing, Devices and
Applications, CRC Press, 2010, ISBN: 978-1-4200-7290-7.

6. W. R. Salaneck, Conjugated Polymer Surfaces and Interfaces, 2nd
edition, Cambridge University Press, 1996, ISBN: 0-521-47206-7
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Course Code EE 632/ EE 432

Title of the Course Optoelectronics

Credit Structure L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Scope of the Course

Course Syllabus

Fundamentals of Lasers: The Einstein A and B coefficient approach to
the photon-atom interaction, Based on this approach, examines semi-
classical quantum theory of the laser to illustrate the general
applicability of the rate equation, Description of light detection.

Laser Physics and Dynamics: Threshold condition for laser oscillation,
Gain saturation, Multimode Oscillation, Amplified spontaneous emission,
Laser efficiency, CW laser

Different Sources of Lasers: Solid state lasers, Color center lasers, Gas
lasers, Dye lasers, Chemical lasers, Semiconductor lasers.

Suggested Books

1. Joseph T. Verde yen, Laser Electronics, 3¢ edition (prentice-Hall,

1995)

2. E. Siegman, Introduction to Lasers and Masers (New York: McGraw-

Hill Company, 1971)

3. C. Casey, Jr. and M. B. Panish, Heterostructure lasers (New York:

Academic Press, 1978)
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Course Code

EE 633

Title of the Course

Low Power RF CMOS Design

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Basic knowledge of Electronic Devices and MOS operation.

Scope of the Course

The objective of this course is to introduce concepts related evaluation,
extraction and design optimization of low power RF MOSFETs.

Course Syllabus

Introduction to Y-, Z-, and H-parameters. Use of S-parameters in RF Design,
Conversion between parameters, Multiport S-parameters, Deembedding for
MOS Transistor.

Basic concepts of modelling and parameter extraction, Requirements for RF
FET modelling, Three-Terminal RF MOSFET Modelling and Parameter
Extraction, Determination of the series parasitic elements, Determination of
the shunt parasitic elements, Determination of the intrinsic Y-matrix,
Extraction of the intrinsic elements.

Introduction to SOI technology, Properties of Fully-Depleted (FD) Silicon-on-
Insulator (SOI) MOSFETs for low power applications, Intrinsic gate
capacitance, Noise, Linearity, High Temperature characteristics, High
Frequency behaviour of SOI substrate.

Extraction and significance of low power RF performance metrics:
transconductance, cut-off frequency, frequency of maximum oscillations,
capacitance, Linearity. Parasitic components of SOI MOSFETs and their
minimization.

Designing RF Ultra Low Power MOSFETs in FD SOI technology: Laterally
Asymmetric Channel (LAC), Dynamic Threshold MOSFET, Graded Channel
(GC) Architecture, Underlap MOSFET.

Suggested Books

1. N.D. Arora, MOSFET Modeling from VLSI Simulation, World Scientific,
2007.1SBN: 978-981-256-862-5

2. M. Jamal Deen and Tor A. Fjeldly, CMOS RF Modeling, Characterization
and Applications, World Scientific, 2002. ISBN 981-02-4905-5

3. Y. Tsividis and Colin McAndrew, Operation and Modeling of The MOS
Transistor, Oxford University Press, 2010. ISBN: 978- 0195170153

4. T. Ytterdal, Y. Cheng and T. Fjeldly, Device Modeling for Analog and RF
CMOS Circuit Design, Wiley, 2003. ISBN: 0-471-49869-6
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Course Code

EE 634 / EE 434

Title of the Course

Semiconductor Based Sensors

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Basic Knowledge of Electronic Devices

o

Scope of the course

Course Syllabus

Introduction: Introduction and classification of sensors, sensors and
transducers, Semiconductor sensors and their classification, sensor
characterization, Evolution of semiconductor sensors.

Semiconductor Sensors Technologies: Introduction to basic fabrication
processes, Micromechanical Process Design, Bulk Micromachining,
surface micromachining, other manufacturing techniques, Applied
Statistics & Probability in semiconductor manufacturing.

Mechanical Sensors: Piezoresistivity, and Piezoresistive sensors,
Capacitive sensors, Piezoelectric materials and acoustic sensors, SAW
based sensors, strain gauge and cantilever based sensors. Thermal
sensors, Thermal sensing elements, Micro/Nanoelectromechanical
sensors (MEMS/ NEMS).

Magnetic and Optical sensors: Integrated Hall sensors,
magnetotransistors, photodiodes and phototransistors, HgCdTe based
Infrared sensors, High energy photodiodes.

Chemical and Biosensors: Introduction to interaction of gaseous species
at semiconductor surfaces, thin film based sensors, Field Effect Transistor
(FET) devices for gas/ ion sensing, Immobilization of enzymes in
biosensors, Transduction principles and packaging on biosensors.
Integrated Sensors: Introduction, System Organization & Functions,
Interface electronics, Examples of Integrated sensors.

Suggested Books

1. Mohamed Gad-el-Hak, The MEMS Handbook, CRC Press (ISBN: 0-
8493-0077-0).

2. S. M. Sze, Semiconductor Sensors, J. Wiley (ISBN: 978-
0471546092).

3. R. Shinar and ]. Shinar, Organic Electronics in Sensors and
Biotechnology, Mc Graw Hill (ISBN: 978-0071596756).

4. ]. W. Gardner, Microsensors: Principles and Applications, Wiley
(ISBN: 978-0471941361).

5. S. Middelhoek, S. Audet, Silicon Sensors, Academic Press (ISBN: 0-
12-495051-5).

6. R. F. Wolffenbuttel, Silicon Sensors and Circuits: On Chip
compatibility, Chapman and Hall (ISBN: 0-412-70970-8).

144



Course code EE 635/ EE 435
Title of the course VLSI Technology
Credit structure L-T-P-C

2-1-0-3

Name of the concerned
discipline

Electrical Engineering

Pre-requisite (if any)

None

Scope of the course

This course is designed to introduce the state of the art fabrication
technology used in fabrication of standard Si based CMOS Nano-devices
and Very Large Scale Integrated Circuits based on them.

Course syllabus

General overview of VLSI technology

Introduction to VLSI technology, underlying processes, clean room, wafer
cleaning procedures and physical limits of technology, Moore’s law, top-
down and bottom up approach.

General fabrication processes
Oxidation, diffusion, ion-implantation, wet chemical etching, dry etching
and deposition techniques.

Lithographic techniques

Advancement of lithography with scaling down of devices, Figure of
merits, NA and depth of focus, Issues pertaining to lithography, MTF,
PCM, patterning, mask generation, Advanced lithographic techniques viz.
Immersion  lithography, e-beam/ion-beam lithography, X-ray
lithography.

Silicides and interconnects

Silicidation, contact issues in MOSFETSs, metal silicides, interconnects,
resistance of interconnects, skin effect, fringing capacitances, crosstalk,
lumped/distributed RC delay model, Elmore model, interconnect design
for VLSI applications.

Process sequences
Process sequences for Bipolar, n-MOS and CMOS technologies.

Suggested books

1. S. K. Gandhi, VLSI Fabrication principles, 2nd edition, (John Wiley &
Sons Inc., 1994). (ISBN: 9780471580058).

2. S. M. Sze, VLSI Technology, 2nd Edition, (McGraw Hill Co. Inc., New
York, 1988). (ISBN:9780070627352).

3. C.Y.Chang & S. M. Sze, VLSI Technology, (McGraw Hill Co. Inc., New
York, 1996). (ISBN: 9780070630628).

4. James Plummer, M. Deal and P. Griffin, Silicon VLSI Technology,
Prentice Hall Electronics and Series, 2000 VLSIL.
(ISBN:9780130850379).

5. Stephen Campbell, The Science and Engineering of Microelectronics,
Oxford University Press, 1996. (ISBN:9780195136050).
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Course code

EE 638/ EE 438

Title of the course

System on Programable Chip Design

Credit structure

L-T-P-C
2-1-0-3

Name of the
concerned discipline

Electrical Engineering

Pre-requisite (if
any)

Digital, Microprocessor & Microcontroller

Scope of the course

Course syllabus

1. Introduction

Driving Forces for SoC - Components of SoC - Design flow of SoC -
Hardware/Software nature of SoC - Design Trade-offs - SoC Applications
2. System-level Design

Processor selection, Concepts in Processor Architecture: Instruction set
architecture (ISA), elements in Instruction Handing-Robust processors:
Vector processor, VLIW, Superscalar, CISC, RISC-Processor evolution:
Soft and Firm processors, Custom-Designed processors- on-chip
memory.

3. Interconnection

On-chip Buses: basic architecture, topologies, arbitration and protocols,
Bus standards: AMBA, Core Connect, Wishbone, Avalon - Network-on-
chip: Architecture-topologies-switching strategies - routing algorithms -
flow control, Quality-of-Service- Reconfigurability in communication
architectures.

4. IP based system design

Introduction to IP Based design, Types of IP, IP across design hierarchy,
IP life cycle, Creating and using IP - Technical concerns on IP reuse - IP
integration - IP evaluation on FPGA prototypes.

5. SOC implementation

Study of processor IP, Memory IP, wrapper Design - Real-time operating
system (RTOS), Peripheral interface and components, High-density
FPGAs - EDA tools used for SOC design.

6. SOC testing

Manufacturing test of SoC: Core layer, system layer, application layer
P1500 Wrapper Standardization-SoC Test Automation (STAT).

Suggested books

1. 1. Louise H. Crockett, Ross A. Elliot, Martin A. Enderwitz, "The Zynq
Book: Embedded Processing with the Arm Cortex-A9 on the Xilinx
Zyng-7000 All Programmable Soc". Strathclyde Academic Media, July
2014.(ISBN:978099297870).

2. 2. Michael ]. Flynn, Wayne Luk, “Computer system Design: System-on-
Chip”. Wiley-India, 2011. (ISBN: 978-0-470-64336-5)

3. 3.Sudeep Pasricha, Nikil Dutt, “On Chip Communication
Architectures: System on Chip Interconnect”. Morgan Kaufmann
Publishers.1stedition May 13, 2008,(ISBN-13: 9780123738929).

4. 4W. H. Wolf, “Computers as Components: Principles of Embedded
Computing  System  Design”.  Elsevier, 2008.2nd  edition
(ISBN:9780080886213).

5. 5. Patrick  Schaumont “A  Practical Introduction to
Hardware/Software Co-design”. Springer, 2012. 2nd edition,
(ISBN:9781461437369).
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6.

7.

6. Lin, Y-L.S. (ed.), “Essential issues in SOC design: designing complex
systems-on-chip. Springer, 2006. (ISBN:9781402053528).

7. Wayne Wolf, “Modern VLSI Design: IP Based Design”, Prentice-Hall
India, 4th edition, 2009. (ISBN: 978-0137145003).
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Course code

EE 640/ EE 440

Title of the course

Analog & Mixed Signal IC Design

Credit structure

L-T-P-C
2-1-0-3

Name of the concerned
discipline

Electrical Engineering

Pre-requisite (if any)

Elementary knowledge about basic electronics and basic electrical circuits

Scope of the course

As most of the parameters we deal with in the physical world are analog,
therefore this course is designed to make the students well adept in the area
of Analog & mixed signal IC design.

Course syllabus

Basic Analog Building Blocks:

Switches, active resistors, current sources, current mirrors, current and
voltage sources,Wilson and Widlar current mirrors, basic bipolar and CMOS
process technology, D-A and A-D converters, filter design considerations.

Amplifiers:

CMOS based differential and operational amplifiers, multipliers, modulators,
quasi differential amplifier, errors due to mismatch, replication principle,
qualitative analysis, common mode response, frequency response, noise
performance of differential amplifiers.

Advanced Analog & Mixed Signal Design:

Mixed signal blocks & design issues, design of high speed comparators,
Opamps, design of sample and hold circuits, design of CMOS based analog
multipliers and dividers, switched capacitor filters, frequency compensation
schemes viz. Miller compensation.

Suggested books

1. Roubic Gregorian and Gabor C Temes, Analog MOS Integrated Circuits for
Signal Processing, John Wiley & Sons, 1986. (ISBN:1978-0137145003).
2. Randall Geiger, Phillip E Allen and Neol Stradder, VLSI Design Techniques

for Analog and Digital Circuits, Mc Graw Hill International Edition, 1990.
(ISBN: 9780070232532).

3. 3. Phillip E Allen and Douglas R Holberg, CMOS Analog Design Circuit,
Oxford University Press, 2002. (ISBN: 9780199937424).
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Course Code

EE 641/ EE 441

Title of the Course

Advanced Signal Processing

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Signals and Systems

Scope of the Course

The goal of advanced digital signal processing course is to provide a
comprehensive coverage of signal processing methods and tools, including
leading algorithms for various applications.

Course Syllabus

Review of discrete-time signals and systems concepts, Z-transform
properties, Sampling, Multirate signal processing, discrete Fourier
transform (DFT), Fourier-Bessel expansion, discrete cosine transform
(DCT), short time Fourier transform (STFT), continuous wavelet transform
(CWT), discrete wavelet transform (DWT), Wigner-Ville distribution
(WVD), adaptive signal decomposition, empirical mode decomposition,
parametric signal processing, data compression, signal and image
processing applications.

Suggested Books

1. L. Cohen, Time-Frequency Analysis, Prentice Hall, 1995, ISBN:
0135945321.

2. S.Mallat, A Wavelet Tour of Signal Processing (2nd edition), Academic
Press, 2008, ISBN: 012466606X.

3. T. K. Moon and W. C. Stirling, Mathematical Methods and Algorithms
for Signal Processing, Prentice Hall, August 1999, ISBN: 978-
0201361865.

4. Proakis and Manolakis, Digital Signal Processing (4t edition), Prentice
Hall, 2007, ISBN: 0131873741.

5. Selected research papers.
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Course Code

EE 642

Title of the Course

Wireless Communication

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Concepts of probability theory and communications.

Scope of the Course

To familiarize with the concepts of wireless communications and cellular
systems.

Course Syllabus

Wireless Channels: Modelling of wireless channels, stochastic
characterization and discrete-time representation, Jakes Model,
Autocorrelation.

Diversity: Realizing diversity over time, frequency, and space, code
design for wireless channels, Rayleigh/ Ricean fading channels, diversity
modelling for Wireless Communications, performance improvement with
diversity.

Information Theory of Wireless Channels: Entropy and mutual
information, capacity of the Gaussian channel and of parallel Gaussian
channels, capacity of fading channels: ergodic capacity and outage
capacity, high versus low SNR regime, waterfilling capacity.

Multiple-Input Multiple-Output (MIMO) Wireless Systems: Capacity of
MIMO wireless systems; MIMO-OFDM, MIMO spatial multiplexing, space-
time coding and MIMO diversity.

Cellular Communications: Multiuser systems, multiple access and
inference management, CDMA and FDMA schemes, multi-user diversity,
cooperative diversity.

3G and 4G standards: GSM, GPRS, WCDMA, LTE, WiMAX.

Suggested Books

1. D. Tse and P. Viswanath, Fundamentals of wireless
communication, Cambridge University Press, 2005 ISBN: 978-
0521845274.

2. T. S. Rappaport, Wireless communications (2nd edition), Prentice

Hall, 2002, ISBN: 978-0130422323.
3. G. L. Stuber, Principles of Mobile Communication (3t edition),
Springer International Ltd., 2011, [ISBN: 978-1461403630.

4. A. Goldsmith, Wireless Communications, Cambridge University

Press, 2007, ISBN: 978-0521837163.
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Course Code

EE 643

Title of the Course

Detection and Estimation Theory

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Concepts of probability theory

Scope of the Course

To get familiar with statistical inference techniques for Detection and
Estimation of data or signals.

Course Syllabus

Review of Probability Theory: Selected concepts of probability theory,
random variables and stochastic processes.

Binary Decisions: Single Observation: Maximum-likelihood decision
criterion, Neyman-Pearson criterion, probability-of-error criterion, Bayes
risk criterion, and min-max criterion. Multiple Observations: Vector
observations, general Gaussian problem, waveform observations and
additive Gaussian noise.

Multiple Decisions: Bayes risk, minimum probability of error decision
rule, Gaussian case, erasure decision problems.

Composite and Nonparametric Decision Theory: Composite decisions,
sign test, Wilcoxon test.

Classical Estimation Theory: Random parameter estimation, Bayes cost
method, relationship of estimators, non-random parameter estimation,
CRLB, linear minimum variance and least-squares methods, multiple
parameter estimation.

State Estimation: Problem statement, Kalman filter, miscellaneous
estimation techniques.

Suggested Books

1. ].L.Melsa and D. L. Cohn, Decision and Estimation Theory, McGraw-
Hill Inc, 1978, ISBN: 978-0070414686.

2. H. L. Van Trees, “Detection, Estimation and Modulation Theory
(PartI), John Wiley & Sons, 2001, ISBN: 978-0471095170.

3. S. M. Kay, Fundamentals of Statistical Signal Processing -
Estimation Theory (Vol. 1), Prentice-Hall, Inc, 1993, ISBN: 978-
0133457117.

4. H.V.Poor, An Introduction to Signal Detection and Estimation, (2nd
edition), Springer, 2010, ISBN: 978-1441928375.
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Course Code

EE 644

Title of the Course

Image Processing

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Basic knowledge of signals and systems.

Scope of the Course

The main goal of this course is to provide an overview of the concepts and
algorithms for image processing.

Course Syllabus

Linearity and space-invariant property. Point spread function, image
transforms and properties, sampling and quantization, 2-D systems.

Image coding, image representation models, image enhancement,
equalization and filtering

Image restoration and reconstruction, Wiener filtering using transforms,
image compression

Image analysis, Spatial and transform based features, edge detection
techniques, AR models and region representation, multiresoultion analysis
(MRA) based techniques, segmentation and classification.

Suggested Books

1. A. K. Jain, Fundamentals of Digital Image Processing, Prentice Hall,
1988, ISBN: 978-0133361650.

2. R.C. Gonzalez and R.E. Woods; Digital Image Processing, (3/¢), 2007,
ISBN: 978-0131687288.
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Course Code

EE 645

Title of the Course

Mathematical Methods for Signal Processing

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Nil

Scope of the Course

To get familiar with the mathematical aspects of various techniques
involved in signal processing applications with emphasis on matrix
algebra.

Course Syllabus

Vector Spaces: Vector spaces and subspaces, linear independence, basis
and dimension, linear transformations.

Inner product spaces: Orthogonality, projections, Gram-Schmidt
procedure.

Matrix Spaces: Functions of matrices and applications to difference and
difference equations, special matrices.

Matrix Computations and Decompositions: Matrix factorization,
complexity, least square, singular value and eigen value decompositions,
positive definiteness.

Spaces of Signals: Hilbert spaces, fundamental spaces of sequences and
functions, orthogonal polynomials.

Generalized Inverses: Regularization of ill-posed problems, generalized
problems, and signal processing applications.

Suggested Books

1. G. Strang, Linear Algebra and Its Applications (4th edition), Brooks
Cole, 2005, ISBN: 978-0030105678.

2. A. Bojanczyk, G. Cybenko, Linear Algebra for Signal Processing,
Springer, 1995, ISBN 978-0387944913.

3. C.D. Meyer, Matrix Analysis and Applied Linear Algebra, SIAM,
2000, ISBN 0-89871-454-0.
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Course Code

EE 646 / EE 446

Title of the Course

Information and Coding Theory

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Concepts of probability theory and communications and basic
understanding of signal processing and communication.

Scope of the Course

To understand the quantitative theory of information and its applications
to reliable, efficient communication systems.

Course Syllabus

Information measure and entropy, information rate, joint and conditional
entropies, mutual information , discrete memoryless channels, BSC, BEC,
channel capacity, Shannon limit, source coding, adaptive Huffman coding,
arithmetic coding, LZW, Hamming weight, Hamming distance, minimum
distance decoding, single parity codes, Hamming codes, repetition codes,
linear block codes, cyclic codes, convolutional codes, sequential and
probabilistic decoding, principle of Turbo coding, burst error-correcting
codes.

Suggested Books

1. T.M. Cover and ]. A. Thomas, Elements of Information Theory, (2nd
edition), Wiley-Interscience, 2006, ISBN: 978-0471241959.

2. R. Gallagher, Information Theory and Reliable Communication,
Wiley; 1968, ISBN: 978-0471290483.

3. R. Bose, Information Theory, Coding and Cryptography, Tata
McGraw Hill Education Pvt. Ltd., 2007, ISBN: 978-0070151512.

4. K. Sayood, Introduction to Data Compression, (3rd edition), Morgan
Kaufmann; 2012, ISBN: 978-0124157965.

5. S. Gravano, Introduction to Error Control Codes, Oxford University
Press, USA, 2001, ISBN: 978-0198562313.
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Course code

EE 647/ EE 447

Title of the course

IAdvanced Photonics

Credit Structure

L-T-P -Credits

2-1-0-3
Name of the Concerned Discipline [Electrical Engineering
Pre-requisite, if any NA

Scope of the course

This course is designed for the UG and PG students with the
background in Electronics, Electrical Engineering, Physics and
Material Science. This course will emphasize on the
fundamentals of optoelectronics, photonics and its
multidisciplinary  applications  including  optical fiber
communication. The course aims to explain basics and
technology of photonic devices, components and systems
including device fabrication.

Course Syllabus

Introduction to Optical Fiber Communication: Nature of
light_ optical communication_ optical fibers_ propagation of light
in optical fibers_ transmission characteristics of optical fibers_
fabrication of optical fibers.

Planar Optical Waveguides, Passive Devices & Components:
Waveguide classification, step-index waveguides, graded-index
waveguides, Coupled mode theory, grating in waveguide
structure, bent waveguides, Optical Cross Connects, directional
coupler, Bragg reflectors, waveguide filters, Arrayed Waveguide
Grating (AWG), Multiplexer, Demultiplexer.

Active Photonics Devices: Spontaneous and stimulated
emission, emission from semiconductors, LEDs - Basics and
Technology, Semiconductor injection lasers, Single frequency
lasers, VCSEL, Optical amplifiers, Photodetectors, Electro-optic
modulator, Electro-absorption modulator, Graphene based
optoelectronic devices.

Silicon Photonics: Introduction, CMOS compatible fabrication,
Silicon-on-insulator (SOI) Technology, silicon modulators, non-
linear silicon photonics, lasers on silicon, CMOS-Photonic hybrid
integration, Silicon-germanium photodetector.

Elements of Nanophotonics- Photonic crystals and their
applications, Surface plasmon polaritons, Slow light and its
applications, Introduction to Optical Interconnects.

Suggested Books

1. ]J.M. Senior, Optical Fiber Communications, Pearson
Education, UK, 2009, 8131732665, 9788131732663

2. A. Yariv and P. Yeh, Photonics, Optical Electronics in
Modern Communication, Oxford University Press, USA,
2006,9780195179460

3. B. E. A. Saleh and M. C. Teich, Fundamentals of Photonics,
Wiley, USA, 2007,9780471358329

4. S.L. Chuang, Physics of Optoelectronic Devices, Wiley, USA,
2008,9780470293195

5. Keiser, Optical Fiber Communications, Tata McGraw
(2011), 0070648107

6. J. D. Joannopoulos, S. G. Johnson, J. N. Winn and R. D.

Meade, Photonic Crystals, Molding the flow of light,
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Princeton University Press (2008), 9780691124568.

Coldren and Corzine, Diode Lasers and Photonic Integrated
Circuits, Wiley (2012), 9780470484128

Ghatak and  Thyagarajan, Introduction to  Fiber
Optics, Cambridge University Press (2013), 9780521577854
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Course code

EE 448/ EE 648

Title of the course

Antennas and Propagation

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Basic knowledge of Electromagnetic Theory

Scope of the course

The course will provide a comprehensive overview of antenna theory
and analysis, including design, synthesis, and measurement.

Course Syllabus

Introduction: Antenna theorems and definitions, radiation patterns,
beamwidth, directivity, gain, efficiency, bandwidth, polarization, input
impedance, Friis transmission equation and radar equation. Potential
functions and theorems: Vector potential for electric and magnetic
current source, duality theorem, reciprocity theorem, reaction theorem.
Single-element antennas:  Linear  wire antennas, loop antennas,
travelling wave antennas, broadband antennas, aperture antennas,
microstrip antennas,

reflector antennas, antenna measurements. Antenna arrays: Array
theorems, two-element linear array, N-element linear array, array
factor, superdirectivity, planar array, circular array. Antennas for
modern communication: Circularly polarized antennas, base
station antennas (cellular / Wi-Fi / GPS / WiMAX), multiple-input
multiple-output (MIMO) antennas, smart antennas.

Suggested Books

1. C. A. Balanis, Antenna Theory: Analysis and Design, John Wiley &
Sons, USA, 2005,978-0471667827

2. R.S.Elliot, Antenna Theory and Design, Wiley-IEEE Press, USA,
2003,978-0471449966

3. ].D.Kraus, R.]. Marhefka, and A. S. Khan, Antennas and
Wave Propagation, McGraw-Hill, USA, 2017,978-9352606184

4. T.A. Milligan, Modern Antenna Design, Wiley-1EEE, Press, USA,
2005,978-0471457763
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Course code

EE 450/ EE 650

Title of the course

Internet of Things (IoT) Networks

Credit Structure L-T-P - Credits
2-1-0-3

Name of the | Electrical Engineering

Concerned

Department

Pre-requisite, if any

Students are expected to have basic knowledge of Probability Theory, Signal
Processing and Communications.

Scope of the course

To get acquainted with the networking aspects of the Internet of Things (IoT).
Students will gain state-of-the-art knowledge with typical IoT inspired networking
concepts.

Course Syllabus

Introduction to IoT Networks:

What is IoT network? Types of IoT networks available for IoT devices; Networking
protocols; Understanding layers of network in IoT space; Cooperative and
Cognitive wireless Sensor and Ad-hoc networks.

IoT Networks in the pre-5G Era: Cellular (3G/4G) networks; Local and Personal
Area Networks (LAN/PAN); 6LoWPAN; Low Power Wide Area Networks
(LPWAN); Mesh networks;

Key players for LPWAN: SigFox (ultra-narrow band), and LoRaWAN (long range
Wireless Area Network), 4G LTE networks: LTE-M (Cat-M1 chipset) and
Narrowband IoT (NB-lIoT); Applications to Machine-to-Machine (M2M)
connections; Limitation on capacity of LTE/LTE-Advanced networks.

Evolution of 5G-IoT Network and Beyond:

Usage scenarios for 5G/6G networks; International Telecommunication Union
(ITU) supporting IoT devices: Enhanced Mobile Broadband (eMBB), Massive
Machine-type Communications (mMTC), and Ultra-reliable and Low-Latency
Communications (URLLC); 5G New Radio (NR) technology; Learning driven
6G-IoT networks.

IoT Network Modelling, Performance, and Security: Stochastic Modelling;
Performance Metrics and Evaluation; Spectral and

Energy Efficiency analysis; Basic IoT network Security requirements; Securing
different stack layers (e.g., LANs, network, transport); Low-powered IoT-based
networks: Energy consumption versus harvesting prospects.

IoT Applications:

Internet of Vehicles (IoV); Drones/UAVs as Flying IoT; Resource management and
mobility management; Vehicular/Mobile Edge/Cloud Computing; Industrial IoT
(IIoT): Exploration of wireless IoT networks for Smart Manufacturing; Industry 4.0;
Internet of Molecular Things (IoMT); Internet of Space (1oS); Internet of Everything
(IoE).

Suggested Books

1. D. Hanes, G. Salgueiro, P. Grossetete, R. Barton, ]. Henry, IoT
Fundamentals: Networking Technologies, Protocols, and Use Cases for
the Internet of Things’, Cisco Press, NJ, 2017, ISBN: 9780134307091

2. P. Lea, ‘Internet of Things for Architects’, Packt (sic) Publishing, UK, 2018,
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https://www.ciscopress.com/authors/bio/97d59a84-021b-4b06-8d8d-2baa8619d8ec
https://www.ciscopress.com/authors/bio/16ea055d-82c0-4b3f-9cd0-1c45dd8eb00e
https://www.ciscopress.com/authors/bio/14845346-567d-4a28-b1a8-99e695366c8d
https://www.ciscopress.com/authors/bio/a9eca14f-c8a5-4014-aeed-4e4180cdc815
https://www.ciscopress.com/authors/bio/5585d1dc-f67c-4252-9ef5-2c48cab84e76

ISBN: 9781788470599

N. H. Mahmood, N. Marchenko, M. Gidlund, P. Popovski, ‘Wireless
Networks and Industrial IoT: Applications, Challenges and Enablers’,
Springer Nature, Switzerland, 2021, ISBN: 978-3-030-51472-3

S. Misra, A. Mukherjee, and A. Roy, ‘Introduction to IoT’, Cambridge
University Press, UK, 2021, ISBN: 9781108913560
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Course code

EE 651

Title of the course

Digital Circuit Design Lab

Credit structure

0-0-4-2

Bl N[ =

Name of the concerned
discipline

Electrical Engineering

43}

Pre-requisite (if any)

Associated to theory course EE 422/ EE 622

)}

Scope of the course

Course in designed to augment the concepts learned by the students in
associated theory course.

Course syllabus

1. Functional and design parameter analysis of basic digital circuits.

2. Design and analysis of standard cells for combinational and sequential
circuits (the purpose of the above two experiments is to introduce the
design and analysis approach for circuit performance parameters at lower
and advanced technology nodes using schematic and layout).

3. Design the digital blocks using HDL (Verilog/VHDL) to generate its
GDSII (the purpose of this experiment is to design digital circuits using
Verilog/VHDL followed by its synthesis and verification to perform
automated placement and routing optimization using physical designing
tools to give GDSII format.

4. (a) Design various architecture of SRAM (b) Design various
architecture of DRAM (the purpose of this experiment is to get acquainted
with common memory architectures and analyze the performance using
EDA tools).

Suggested books

1.Douglasl. perry, VHDL: Programming by Example, 4t edition (McGraw
Hill Co. Inc., New York, 2002).(ISBN: 9780071400701)

2.]Jayaram Bhasker, A VHDL Primer, Prentice Hall,3rd edition.

(ISBN: 0130965758)

3. Zainalabedin Navabi, VHDL, analysis and modeling of digital systems,
McGraw-Hill. (ISBN: 978-0070464728).

4., PLD, FPGA data sheets.
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Course code

EE 652

Title of the course

System on Programable Chip Design-Lab

Credit structure

L-T-P-C
0-0-4-2

Name of the concerned
discipline

Electrical Engineering

Pre-requisite (if any)

Same as associated theory course: System on Prog. Chip Design

Scope of the course

This lab will give practical exposure of the associated course work using
Xilinx Zybo/ Basys-3/Nexys-4 DDR boards and Xilinx Vivado software
suite.

Course syllabus

1. Building a Zynq-700 processor design in the Vivado IDE

2. Design a Microblaze processor using Xilinx Vivado.

3. Interfacing of designed Microblaze with available peripherals.
4. Design of custom peripherals using HDL.

5. Design an enhanced instruction set with custom instructions.

Suggested books

*Same as associated theory course of System on Prog. Chip Design.
Reference Manuals for Boards:

1.Digilant Basys 3™ FPGA Board Reference Manual.
2.Digilant ZYBO™ FPGA Board Reference Manual.
3.Digilant Nexys4 DDR™ FPGA Board Reference Manual.
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Course code

EE 653

Title of the course

Discrete Device Fabrication and Characterization Lab

Credit structure

L-T-P-C
0-1-4-3

Name of the concerned
discipline

Electrical Engineering

Pre-requisite (if any)

Elementary knowledge about basic electronics devices and VLSI
technology

Scope of the course

To make students aware of the various fabrication and characterization
techniques available in the semiconductor industry

Course syllabus

1. Learning and hands-on training of various vacuum technologies and
thin film deposition.

2. Thin film processing of metals/ semicondutors/ insulating materials.
3. Design and fabrication of memory devices.

4. Electrical characterization of nanoscale devices.

5. Growth of semiconductor nanostructures.

6. Fabrication and characterization of Schottky diodes and photodiodes.
7. Solution processed techniques for thin film fabrication.

8. Frequency response of a dielectric.

9. Absorption and emission spectra of semiconducting materials

References
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Course code

EE 654

Title of the course

System on Programable Chip Design-Lab

Credit structure

L-T-P-C
0-0-4-2

Name of the
concerned discipline

Electrical Engineering

Pre-requisite (if any)

Same as associated theory course: System on Prog. Chip Design

Scope of the course

This lab will give practical exposure of the associated course work using
Xilinx Zybo/ Basys-3/ Nexys-4 DDR boards and Xilinx Vivado software
suite.

Course syllabus

1. Building a Zynq-700 processor design in the Vivado IDE

2. Design a Microblaze processor using Xilinx Vivado.

3. Interfacing of designed Microblaze with available peripherals.
4. Design of custom peripherals using HDL.

5. Design an enhanced instruction set with custom instructions.

Suggested books

*Same as associated theory course of System on Prog. Chip Design.
Reference Manuals for Boards:

1.Digilant Basys 3™ FPGA Board Reference Manual.
2.Digilant ZYBO™ FPGA Board Reference Manual.
3.Digilant Nexys4 DDR™ FPGA Board Reference Manual.




Course code EE 661
Title of the course Microwave Engineering
Credit Structure L-T-P-Credit

(2-1-0-3)

Name of the
Concerned
Department/ Centre

Electrical Engineering

Prerequisite, if any

Basic knowledge of Electromagnetic Theory

Scope of the course

The course will emphasize on the fundamentals of microwave engineering. A wide
variety of microwave devices along with their theories, syntheses and applications
will be discussed.

Course Syllabus

Review of basic microwave theory: Transmission line and waveguide, review of
TEM, TE, and TM waves, lossless line, line with small losses, power flow in a
terminated line, microstrip transmission line, strip transmission line, coupled strip
line, coplanar transmission line and waveguide.

Network analysis: Scattering (S-) matrix, transmission (ABCD) matrix, shift in
reference planes, signal flow graphs, impedance matching and tuning: single-stub
tuning, double-stub tuning, quarter-wave transformers, Binomial and Chebyshev
matching transformers.

Power Dividers and Couplers: Attenuators, phase shifters, scattering matrix of 3-
and 4-port junctions, T-junction and Wilkinson power dividers, Waveguide
directional couplers, 90 and 180 degree hybrid couplers, isolators, circulators.

Filters: Analysis of periodic structures, Floquet’s theorem, filter design by insertion
loss method, maximally flat filter, Chebyshev filter, filters using coupled resonators.

Resonators: Principles of microwave resonators, open and short-circuited
resonators, microstrip resonators, dielectric resonators, cavity perturbation.

Microwave sources: Microwave tubes, klystron, magnetron, microwave amplifier,
transistor oscillator, Gunn oscillator, microwave systems.

Suggested Books

1. R.E. Collin, Foundations for Microwave Engineering, 2nd Edition, John Wiley
& Sons, USA, 2000, ISBN: 978-0-780-36031-0.

2. D. M. Pozar, Microwave Engineering, 4th Edition, John Wiley & Sons, USA, 2013,
ISBN: 978-0-470-63155-3.

3. T.C. Edwards, and M. B. Steer, Foundations for Interconnects and Microstrip
Design, 3rd Edition, John Wiley & Sons, USA, 2000, ISBN: 9780471607014.

4. R. Ludwig, and P. Bretchko, RF Circuit Design, 1st Edition, Pearson Education,
USA, 2000, ISBN: 978-0130953230.

5. L Hunter, Theory and Design of Microwave Filters, Institution of Engineering
and Technology, 2001, ISBN: 0852967772.

6. D. K. Misra, Radio-frequency and Microwave Communication Circuits, 2nd
Edition, John Wiley & Sons, USA, 2004, ISBN: 9780471478737.
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Course code EE 662
Title of the course Microwave Laboratory
Credit Structure L-T-P-Credit

0-0-3-1.5

Name of the
Concerned
Department/ Centre

Electrical Engineering

Prerequisite, if any

EE 661: Microwave Engineering

Scope of the course

This laboratory course will give practical exposure on a wide variety of microwave
sources, components, and equipment. Different measurement techniques will be
used to characterize different microwave devices.

Course Syllabus

(1) Study of microwave sources and components.

(2) Study and measurement of transmission lines characteristics.

(3) Measurement of VSWR, impedance and frequency.

(4) Measurement of antenna characteristics.

(5) Study of vector network analyzer and measurement of directional coupler
characteristics.

(6) Measurement of power divider characteristics.

(7) Measurement of isolator and circulator characteristics.

(8) Measurement of filter characteristics.

(9) Measurement of resonator characteristics.

(10) Study of spectrum analyzer and measurement of amplifier characteristics.

Suggested Books

1. D. M. Pozar, Microwave Engineering, 4th Edition, John Wiley & Sons, USA,
2013, ISBN: 978-0-470-63155-3.

2. R.E. Collin, Foundations for Microwave Engineering, 2nd Edition, John Wiley
& Sons, USA, 2000, ISBN: 978-0-780-36031-0.

3. G. H. Bryant, Principles of Microwave Measurements, Revised Edition,
Institution of Engineering and Technology, USA, 1993, ISBN: 0863412963.

4. P. C. L. Yip, High Frequency Circuit Design and Measurements, 1st Edition,
Springer, USA, 1990, ISBN: 3540785469.

5. D. Cheng, Field and Wave Electromagnetics, 2nd Edition, Pearson, USA, 1989,
ISBN: 978-0201128192.
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Course code

EE 683/ EE 483

Title of the course

Error Correcting Codes

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Department

Electrical Engineering

Pre-requisite, if any

Digital Communications (UG)

Scope of the course

To provide an introduction to various traditional and modern error correction
codes that are very much useful in improving the reliability of digital/wireless
communication and storage systems.

Course Syllabus

Introduction: Need for Forward Error Correction (FEC) codes and interleavers
in digital/wireless communication and storage systems, Groups, Fields, Binary
field arithmetic, Construction of Galois field, Basic properties of Galois field,
Computations using Galois field arithmetic, Irreducible, Minimal and Primitive
polynomials, Design of interleavers including Block interleaver, Convolutional
interleaver, Helical interleaver, Random Interleaver, etc. and its applications

BCH & RS codes: Binary & non-binary Bose-Chaudhuri-Hocquenghem (BCH)
codes, Reed-Solomon (RS) codes, Generator polynomials, Encoding and Decoding
of RS & BCH codes.

Concatenated codes: Serial concatenated codes and its applications.

Product codes: Multi-dimensional product codes, Encoding, LLR-based
decoding techniques.

LDPC codes: Tanner graph, Protograph LDPC code construction, encoding, LDPC
codes in 4G and 5G wireless standards, Message passing decoding algorithm.
Polar codes: Generator matrix, Frozen bits, Various representation of polar
codes, Encoder design, Successive cancellation (SC) decoder, SC list decoder,
Polar codes in 5G standards.

Codes Parameter Estimation: Basic blind code parameter estimation
techniques of RS codes, LDPC codes, Product Codes, Polar Codes and
Interleavers.

Suggested Books

1. S. Lin and D. ]. Costello, Error Control Coding, 2nd Edition, Pearson Press,
2005, ISBN-13:978-0130426727

2. R.E.Blahut, Algebraic Codes for Data Transmission, 214 Edition, Cambridge
University Press, 2003, ISBN-13: 978-0511800467

3. W. C. Huffman and V. Pless, Fundamentals of Error Correcting Codes, 1st
Edition Cambridge University Press, 2003, ISBN-13:978-0521131704
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Course Code

EE 701

Title of the Course

Time-Frequency Analysis

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

Basic knowledge of Fourier analysis

Scope of the Course

Many signals exhibit frequency characteristics that change over time.
Examples include such as speech, marine mammal sounds, heart rate,
electroencephalogram, machine vibrations, sonar, radar, and
communication signals. Understanding these changes is important because
they are often indicative of the underlying processes that generated the
signal. Time-frequency analysis, also called time-varying spectral analysis, is
a technique for studying the time-dependent spectral changes in a signal.

Course Syllabus

Basics of Fourier Analysis, Spectral Theory, Fundamentals of Time-
Frequency Analysis, Instantaneous Frequency and Instantaneous
Bandwidth, Gabor Transform, The Short-Time Fourier
Transform/Spectrogram, Time-Frequency Localization, Continuous Wavelet
Transform/ Scalogram, Multiresolution Analysis, Quadratic Time-Frequency
Transform, Wigner-Ville Distribution, Signal Processing Applications, Image
Processing Applications.

Suggested Books

1. S. Mallat, A Wavelet Tour of Signal Processing (3rd edition), Academic
Press, 2008, ISBN: 978-0123743701.

2. Leon Cohen, Time-Frequency Analysis, Prentice Hall; 1994, ISBN: 978-
0135945322.

3. B. Boashash, Time-Frequency Signal Analysis and Processing: A
Comprehensive Reference, Elsevier Science, 2003, ISBN-13: 978-
0080443355.

4. R. M. Rao and A. S. Bopardikar, Wavelet Transforms: Introduction to

Theory & Applications, Prentice Hall, 1998, ISBN-13: 978-0201634631.
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Course code

EE 721

Title of the course

Embedded Systems and Computing

Credit structure

L-T-P-C
2-1-0-3

Name of the concerned
discipline

Electrical Engineering

Pre-requisite (if any)

Microprocessors and Digital Systems

Scope of the course

Embedded Systems has found wide applications in almost every electronic
device. The need for any electronic engineer would be to learn how to
design systems for specific applications such as mobile phones and other
electronic appliances and also re-design some of the existing systems. After
introducing the developments in this field, this course would focus on
development of these systems through programming.

Course syllabus

Overview - Characteristics of embedded computing applications, Concept of
real-time systems, design process and system integration.

Embedded System Architecture - CISC and RISC architecture and examples,
memory system architecture, co-processors and hardware accelerators
Designing embedded computing platform - Memory devices and
characteristics, 1/0 systems, designing with processors, design
methodologies.

Programming embedded systems - Use of programming language
characteristics, programming and run-time environment and debugging.
Application examples.

Suggested books

1. David E Simon, Embedded Systems Primer, Addison-Wesley, 1999,
(ISBN: 9780201615692).

2. James K. Peckol, Embedded Systems: A Contemporary Design Tool,
Wiley, 2009. (ISBN: 9788126524563).

3. Steve Heath, Embedded Systems Design, Elsevier India, 2005, (ISBN:
9788181479709).
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Course code

EE 722

Title of the course

IC Design for IoT System

Credit structure

L-T-P-C
2-1-0-3

Name of the concerned
discipline

Electrical Engineering

Pre-requisite (if any)

Basic of MOSFETSs and Circuit Design

)}

Scope of the course

Course syllabus

Unit 1: Basics of IoT System: Introduction to IoT landscape, use cases
(Smart Home, Smart Energy, Smart Vehicle, Smart City etc.), Standardizing
the IoT, Wireless Sensor Network, Design Methodologies for Smart things
(Using commercial development boards).

Unit 2: IoT Devices and Networks: Types of connected device, bridging
physical and digital (sensors and actuators), conserving battery life, types of
network, architecture of loT networks, network communication patterns.
Unit 3. Power Optimization Techniques and Power Management Unit:
Sources of power dissipation and optimizations techniques, low power bus,
parallel architecture, reference circuits, DC-DC converter, charge pumps,
linear regulator.

Unit 4. Standard IoT Protocol Architecture and Implementation: Design
and analysis of basic communication protocols: GPIO, SPI, 12C, UART and
other upcoming standard protocol architecture: Bluetooth, ZigBee, Z-Wave,
6LowPAN, Wi-Fi, NFC, LoRaWAN, SigFox etc

Unit 5: IoT-System Design: System design using [oT development boards,
Custom SoC design flow, IP-design and re-use in custom SoC, IoT System
design using custom SoC.

Suggested books

1. Fawzi Behmann, Kwok Wu, “Collaborative Internet of Things (C-I0T): For
Future Smart Connected Life and Business”, IEEE and Wiley, April
2015.(ISBN: 1118913744)

2. Claire Rowland, Elizabeth Goodman, Martin Charlier, Ann Light, Alfred
Lui, “Designing Connected Products UX for the Consumer Internet of
Things”, O'Reilly, May 2015. (ISBN: 9781449372569).

3. Hakima Chaouchi, "The Internet of Things-Connecting Objects to the
Web", Wiley, June 2010. (ISBN: 9781848211407).

4, Olivier Hersent, David Boswarthick, Omar Elloumi, "The Internet of

Things: Key Applications and Protocols”, 2nd Edition, Wiley, Jan
2012.(ISBN:9781119994350).

5. Gary K. Yeap, “Practical Low Power Digital VLSI Design”, Springer (ISBN-
9780792380092).

6. Liming Xiu, “VLSI Circuit Design Methodology Demystified A Conceptual
Taxonomy”. October 2007 (ISBN: 9780470199107).

7. Youn-Long Steve Lin, “Essential Issues in SOC Design Designing Complex
Systems-on-Chip”, Springer, 2006. (ISBN-13: 9789048173501).




Course Code EE 724/ EE 424

Title of the Course Advanced Micro-processes and Nanotechnology
Credit Structure L-T- P-Credits
2-1-0-3
Name of the Concerned | Electrical Engineering Discipline
Discipline
Pre-requisite, if any A course on semiconductor device physics, MOSFETs and VLSI

Scope of the Course

Course Syllabus Methodologies for nanotechnology: Introduction and classification, general
properties of atoms and solids, effects at the nanometer scale, Fabrication
methods for nanostructures.

Characterization methodologies for Nanotechnology: classification of
characterization methods, microscopic techniques, Electron microscopy,
Scanning probe techniques, Diffraction techniques, spectroscopic techniques.
Semiconductor nanostructures: General aspects of semiconductor physics,
Quantum confinement in semiconductor nanostructures, fabrication
techniques, Physical processes nanostructures, some applications of
semiconductor nanostructures.

Silicon MOSFETs: Moore’s Law, Scaling down of devices, Low frequency noises
in MOSFETs, Short Channel Effect, DIBL, GIDL, recent developments and
challenges in MOSFETs.

Single electron devices: Coulomb blockade effect, Single Electron Transistor,
SET based detector, RF-SET, Single Electron Spectroscopy etc.

Molecular materials and devices: Organic materials, some examples of
organic semiconductors, charge carrier injection and transport, Optical
properties of organic semiconductors, applications and devices involving
organic semiconductors viz. Organic Field Effect Transistors, Organic Light
Emitting Diodes, Organic Photovoltaic’s including Dye sensitized solar cells.

Suggested Books 1. S. M. Sze, Physics of semiconductor devices, John Wiley and Sons, 1981, ISBN:
0-471-05661-8

2. R. Kelsall, I. Hamley and M. Geoghegan, Nanoscale Science and Technology,
John Wiley and Sons Ltd, 2005, ISBN: 0-470-85086-8.

3. K. Morigaki, Physics of amorphous semiconductors, Imperial College Press,
1999, ISBN: 981-02-1381-6.

4. P. Richman, MOS Field Effect Transistors and Integrated Circuits, John Wiley
and Sons Ltd, 1973, ISBN: 0-471-72030-5.

5. Y. Taur and T-H. Ning, Fundamentals of Modern VLSI Devices, Cambridge
University Press, 1998, ISBN: 978-0-521-55959-1.

6. G. Hadziioannou and G. Malliaras, Semiconducting Polymers: Chemistry,
Physics and Engineering, Wiley Interscience, 2007, ISBN: 978-3-527-31271-
0.
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Course code

EE 725

Title of the course

RF IC Design

Credit structure

L-T-P-C
2-1-0-3

Name of the concerned
discipline

Electrical Engineering

43}

Pre-requisite (if any)

Basics of MOSFETs

)}

Scope of the course

Course syllabus

Basic concepts about Linearity, noise figure and dynamic range, CMOS
Technology for RF, CMOS Radio challenges, CMOS circuit design,
Distortion and noise in amplifiers - dynamic range - Scattering
parameters - radio receiver architectures -specification of individual
blocks from top level specifications - analysis and modeling of on-chip
passive elements - circuit biasing techniques - low noise amplifiers -
variable gain amplifiers - mixers filters - received signal strength
indicators -power amplifiers and linearization - RF measurement basics,
Design considerations of RF IC for wireless applications. RF power
amplifier design Classes of power amplifiers Review of linear amplifier
design techniques Gain match, power match, matching circuits for
power amplifiers Introduction to load-pull measurements Conventional
high efficiency amplifiers Nonlinear effects in RF power amplifiers
Efficiency enhancement and linearization techniques

Suggested books

1. Thomas Lee, Design of CMOS RF ICs, Oxford University Press, 1997.

2. Behzad Razavi, RF Microelectronics, Prentice Hall, 1999.2nd edition.
(ISBN-9780137134731).

3. John W. M. Rogers and Calvin Plett, Radio Frequency Integrated
Circuit Design, Artech House, 2010 (ISBN-1607839798)
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1 | Course code EE 726

2 | Title of the course Testing and Verification of VLSI Circuits

3 | Credit structure L-T-P-C
2-1-0-3

4 | Name of the concerned | Electrical Engineering

discipline

5 | Pre-requisite (if any) Digital Design

6 | Scope of the course

7 | Course syllabus Unit 1: Scope of testing and verification in VLSI design process. Issues in
test and verification of complex chips, embedded cores and SOCs.
Unit 2: Fundamentals of VLSI testing, Fault models, Automatic test
pattern generation.
Unit 3: Design for testability, Scan design, Test interface and boundary
scan, System testing and test for SOCs, laqq testing, Delay fault testing,
BIST for testing of logic and memories, Test automation.
Unit 4: Design verification techniques based on simulation, analytical
and formal approaches.
Unit 5: Functional verification, Timing verification, Formal verification,
Basics of equivalence checking and model checking, Hardware
emulation.

8 | Suggested books 1. S.M.Kang and Y. Leblebici, CMOS Digital Integrated Circuits

Analysis & Design, 4th Edition, McGraw Hill, 2014.
(ISBN:9780072460537).

2. M. Tehranipoor, K. Peng, K. Chakrabarty, “Introduction to VLSI
Testing”, Springer, 2011.

3. 3. M. Bushnell and V. D. Agrawal, "Essentials of Electronic Testing
for Digital, Memory and Mixed-Signal VLSI Circuits", Kluwer
Academic Publishers, 2000. (ISBN: 9780792379911).

4. M. Abramovici, M. A. Breuer and A. D. Friedman, "Digital Systems
Testing and Testable Design”, IEEE Press, 1994,
(ISBN: 9780780310629).

5. Erik Seligman, Tom Schubert, M V Achutha Kiran Kumar, “Formal
Verification: An Essential Toolkit for Modern VLSI Design”, Morgan
Kaufmann, 2015. (ISBN-13:9780128007273).

6. T.Kropf, "Introduction to Formal Hardware Verification", Springer
Verlag, 2000. (ISBN: 9783540654452).

7. P.Rashinkar, Paterson and L. Singh, "System-on-a-Chip Verification-
Methodology and Techniques”, Kluwer Academic
Publishers(ISBN: 9780792372790).
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1 | Course code EE 728

2 | Title of the course Architectural Design of ICs

3 | Credit structure L-T-P-C
2-1-0-3

4 | Name of the concerned | Electrical Engineering

discipline

5 | Pre-requisite (if any) Basics of MOSFETs and ICs

6 | Scope of the course

7 | Course syllabus Unit 1: Introduction
VLSI Design flow, general design methodologies; Mapping algorithms
into Architectures: Signal flow graph, data dependences, datapath
synthesis, control structures, critical path and worst case timing
analysis, concept of hierarchical system design.
Unit 2: Datapath elementary
Datapath design philosophies, fast adder, multiplier, driver etc,
datapath optimization, application specific combinatorial and sequential
circuit design, CORDIC unit.
Unit 3: Pipeline and parallel architectures
Architecture for real time systems, latency and throughput related
issues, clocking strategy, power conscious structures, array
architectures;
Unit 4: Control strategies
Hardware implementation of various control  structures,
microprogramed control techniques, VLIW architecture.
Unit 5: Testable architecture
Controllability and observability, boundary scan and other such
techniques, identifying fault locations, self reconfigurable fault tolerant
structures
Unit 6: Treadeoff issues
Optimization with regard to speed, area and power, asynchronous and
low power system design, ASIC (application specific integrated circuits)
and ASISP (application specific instruction set processors) design.

8 | Suggested books 1. James E. Stine, Digital Computer Arithmetic Datapath Design Using

Verilog HDL, 1st Edition, KLUWER Academic Publisher,2004,
ISBN:978-1-4419-8931-4.

2. M. Bushnell, Vishwani Agrawal, Essentials of Electronic Testing for
Digital, Memory and Mixed-Signal VLSI, 1st Edition, Springer, 2002,
ISBN:0-792-37991-8.

3. Khosrow Golshan, Physical Design Essential: an ASIC Design
Implementation Perspectives, 1st Edition, Springer, 2007, ISBN: 0-
387-36642-3.

4. Liming Xiu, VLSI Circuit Design Methodology Demystified A
Conceptual Taxonomy, 1st Edition, WILEY- INTERSCIENCE A JOHN
WILEY & SONS, INC., PUBLICATION, 2008 ISBN: 978-0-470-12742-1.
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Course Code

EE 740

Title of the Course

Speech Signal Processing

Credit Structure

L-T-P-Credits
2-1-0-3

Name of the Concerned
Discipline

Discipline of Electrical Engineering

Pre-requisite, if any

Signals and Systems, Digital Signal Processing

Scope of the Course

The main objective of this course to provide concepts for speech signal
analysis, synthesis recognition etc.

Course Syllabus

Signal processing tools: Digital filters, Fourier series, Fourier transform,
DFT, FFT, short term Fourier transform (STFT), continuous wavelet
transform, discrete wavelet transform

Speech acquisition and digitization

Speech analysis and parameter extraction: Short time analysis, frames
and windows, time-domain analysis: energy, zero-crossings, statistic
parameters, autocorrelation, frequency-domain analysis: spectra and
spectrograms, cepstral analysis, linear prediction analysis, pitch and
formant estimation, static and dynamic features

Speech signal synthesis

Speech coding

Speech enhancement

Suggested Books

1. J.R. Deller, ]J.G. Proakis, J.H.L. Hansen, Discrete-Time Processing of
Speech Signals, Wiley-IEEE Press, 1999, ISBN 978-0780353862.

2. T. F. Quatieri, Discrete-Time Speech Signal Processing: Principles and
Practice, Prentice Hall, 2001, ISBN 978-0132429429.

3. L. R. Rabiner, R. W. Schafer, Digital Processing of Speech Signals,
Prentice Hall, 1978, ISBN 978-0132136037.

174



Course Code

EE 742

Title of the Course

MIMO Wireless Communications

Credit Structure

L-T- P-Credits
2-1-0-3

Name of the
Concerned Discipline

Electrical Engineering

Pre-requisite, if any

Concepts of random variable and communication theory.

Scope of the Course

To understand the concepts of space time coding, spative diversity and
multiplexing involved by deploying multiple antenna at the transmitters
and receiver.

Course Syllabus

Review of Matrix Algebra: Trace, Frobenius norm, positive definite
matrix, singular value decomposition, vectorization, Kronecker product.
MIMO System and Channel Models: Frequency-flat and frequency-
selective MIMO channel, Matrix formulations.

MIMO Information Theory: Entropy and mutual information, capacity of
MIMO channel, MIMO capacity with and without transmit CSI, ergodic
channel capacity, outage capacity.

Receive Diversity: SIMO receivers, flat and frequency-selective channels,
linear processing and MRC, orthogonal frequency division multiplexing
(OFDM).

Transmit Diversity and Space-Time Coding: Optimal beamforming with
transmit CSI, beamforming for MISO systems, achieving transmit diversity,
space-time coding concepts.

Linear Space-Time Block Codes: A general framework for Linear STBC,
spatial multiplexing, orthogonal space-time block codes, error performance
analysis, mutual information properties, diversity-multiplexing tradeoff
analysis.

Applications: Multiuser MIMO, Collaborative MIMO, MIMO in WiFi and
WiMAX, Large MIMO systems.

Suggested Books

1. E. G. Larsson and P. Stoica, “Space-Time Block Coding for Wireless
Communications”, Cambridge University Press, USA, 2008, ISBN: 978-
0521065337.

2. A. Paulraj, R. Nabar, and D. Gore, “Introduction to Space-Time
Wireless Communications”, Cambridge University Press, USA, 2008,
ISBN: 978-0521065931.

3. E. Biglieri, R. Calderbank, A. Constantinides, A. Goldsmith, A. Paulraj,
“MIMO Wireless Communications”, Cambridge University Press, USA,
2010, ISBN 978-0521137096.

4, D. Tse and P. Vishwanath, “Fundamentals of Wireless
Communication, Cambridge University Press, 2005, ISBN: 978-
0521845274.
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Course Code

EE 698

Title of the Course

PG Seminar Course

Credit Structure

L-T-P-Credits
0-2-0-2

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

None

Course Syllabus

In this course a PG student has to present seminar/presentation or a
series of presentations on a topic(s) chosen by him/her in consultation
with his/her PG Thesis Supervisor/ Faculty Advisor. The frequency of
seminar/presentation will be decided by the Course Coordinator.

References

Books and research publications in various relevant journals/conference
proceeding, etc.
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Course Code

EE 797 (Autumn Semester)
EE 798 (Spring Semester)

Title of the Course

Seminar Course

Credit Structure

L-T-P-Credits
0-2-0-2

Name of the Concerned
Discipline

Electrical Engineering

Pre-requisite, if any

None

Scope of the course

Course Syllabus

In this course a Ph.D. student has to present seminar/presentation or
a series of presentations on a topic(s) chosen by him/her in
consultation with his/her Ph.D. Thesis Supervisor/ Faculty Advisor.
The frequency of seminar/presentation will be decided by the Course
Coordinator.

Textbook

None

Other references

Books and research publications in various relevant journals.
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Course Structure
of
PG and Ph.D. Program in
Mechanical Engineering and

Syllabi of Courses
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Course Structure of M.Tech./ M.Tech. + Ph.D. Dual Degree Program in
Production and Industrial Engineering (PIE) (from AY 2013-14 to AY 2021-22)
[Renamed as Advanced Manufacturing (AM)]

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year integrated degree (with first
division as defined by the awarding Institute/ University for Indian applicants and equivalent to International
applicants, as assessed by the Institute) in Mechanical, Production, Industrial, Manufacturing, Materials and
Metallurgy, Mechatronics, or Automobile Engineering. Relaxation of 5% in qualifying degree is applicable for SC and
ST category applicants.

Qualifying Examination:

(a) International Students: Valid score of TOEFL or IELTS, AND valid score of GRE

(b) Indian Students: Valid GATE qualification in Mechanical Engineering (ME) or Production and Industrial
Engineering (PI).

Categories of Admission:

(a) International Students: (i) International self-financed (ISF) students; (ii) International students sponsored by
non-government organizations or by a reputed industry (ISW); (iii) International students sponsored by foreign
government or its organizations or through mutual collaborative programs of India with other countries (GSW)

(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored candidate (SW) on full-time
basis from highly reputed R & D organizations such as DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed
Industries; (iii) Defense Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff (IS) of
IIT Indore on part-time basis only.

Candidates of SW, DF and IS categories will not be provided any scholarship.

Duration of Program: 2 years on full-time basis.

Course Structure of 2-Year Full Time M. Tech. Program in PIE
1st Year: Semester-I

Course Code Course Title Contact hours Credits
(L-T-P)
ME 655 Advanced Manufacturing Processes 2-1-0 3
ME 657 Mechatronics and Metrology 3-0-2 4
ME 659 / ME 459 Micro and Precision Manufacturing 2-0-2 3
MM 661 Materials Science and Engineering 2-1-0 3
ME 675 / MA 675 Probability and Statistical Methods 2-0-2 3
ZZ XXX Elective-I X-X-X 3
Total minimum credits earned during the semester 19
Additional course (as per the requirement basis)
HS 641 | English Communication Skills | 2-0-2 | PP/NP
1st Year: Semester-II
Course Code Course Title Contact hours Credits
(L-T-P)
ME 672 / ME 472 Reliability Engineering 2-0-2 3
ME 650 Materials Characterization Techniques 2-0-2 3
ME 660/ ME 460 Technology of Surface Coatings 2-1-0 3
ME 698 PG seminar course 0-2-0 2
77 XXX Elective-II X-X-X 3
ZZ XXX Elective-III X-X-X 3
Total minimum credits earned during the semester 17
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2nd Year: Semester-III

Course Code Course Title Contact hours Credits
(L-T-P)
ME 799 M. Tech. Research Project (Stage-I) 0-0-36 18
2ndYear: Semester-1V
Course Code Course Title Contact hours Credits
(L-T-P)
ME 800 M. Tech. Research Project (Stage-II) 0-0-36 18
Total minimum credits to be earned during the program 72
Mechanical Engineering Courses for Elective-I @
Course Code Course Title Contact hours Credits
(L-T-P)
ME 653/ ME 453 Computer Aided Manufacturing 2-0-2 3
ME 663 Theory of Conventional Machining 2-1-0 3
ME 671/ ME 471/ MA 671 Operations Research 2-0-2 3
ME 751/ ME 451 Theory of Advanced Machining 2-0-2 3
Processes

Mechanical Engineering Courses for Elective-1I & III @

Course Code Course Title Contact Credits

hours
(L-T-P)
ME 640 / ME 440 Smart Materials and Structures 2-1-0 3
ME 644 / ME 444 Robotics 2-0-2 3
ME 646 / ME 446 Dynamics and Control Systems 2-1-0 3
ME 648 / ME 448 MEM.S. and Micro-System Design 2-1-0 3
ME 654 / ME 454 Rapid Product Manufacturing 2-0-2 3
ME 658 / ME 458 Laser based Measurements and Micro- 2-1-0 3
Manufacturing

ME 730 Theory of Elasticity 2-1-0 3
ME 736 / ME 436 Finite Element Methods 2-0-2 3
ME 738 / ME 438 Composite Materials 2-1-0 3
ME 756 / ME 456 Industrial Automation 2-0-2 3

@ In addition to this course list, a student can also opt from the PG courses being offered by the other disciplines.
NOTE: 1. Request for conversion from M.Tech. to M.Tech. + Ph.D. dual degree will be considered after evaluating the
research potential of the promising and motivated PG students at the end of the third semester of their program.
2. If the student opts for the Dual Degree Program but cannot complete the requirements of a Ph.D., an exit option
with the M.Tech. Degree can be earned at the end of the final semester of the normal M.Tech. Program by getting the
M.Tech. Research Project examined in the standard manner as per the requirements for the award of an M.Tech.
degree.
3. The enhancement in the scholarship from M.Tech. to Ph.D. will be from the beginning of the fifth semester or from
the date on which all requirements for the award of M.Tech. degree are fulfilled whichever is later.
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Course Structure of M.Tech./ M.Tech. + Ph.D. Dual Degree Program in
Advanced Manufacturing (AM) {earlier known as Production and Industrial Engineering (PIE)} from AY 2022-
23 onwards

Minimum Educational Qualification: Four-year Bachelor’s degree or five-year integrated degree (with first
division as defined by the awarding Institute/ University for Indian applicants and equivalent to International
applicants, as assessed by the Institute) in Mechanical, Production, Industrial, Manufacturing, Materials and
Metallurgy, Mechatronics, or Automobile Engineering. Relaxation of 5% in qualifying degree is applicable for SC and
ST category applicants.

Qualifying Examination:

(a) International Students: Valid score of TOEFL or IELTS, AND valid score of GRE

(b) Indian Students: Valid GATE qualification in Mechanical Engineering (ME) or Production and Industrial
Engineering (PI).

Categories of Admission:

(a) International Students: (i) International self-financed (ISF) students; (ii) International students sponsored by
non-government organizations or by a reputed industry (ISW); (iii) International students sponsored by foreign
government or its organizations or through mutual collaborative programs of India with other countries (GSW)

(b) Indian Students: Teaching Assistantship (TA); (ii) Highly motivated sponsored candidate (SW) on full-time
basis from highly reputed R & D organizations such as DRDO, ISRO, BHEL, C-DAC, ADE, ADA, etc. and highly reputed
Industries; (iii) Defense Forces (DF): Candidates sponsored by the Defense Forces; (iv) Regular institute staff (IS) of
IIT Indore on part-time basis only.

Candidates of SW, DF and IS categories will not be provided any scholarship.

Duration of Program: 2 years on full-time basis.

1st Year: Semester-1I

Course Code Course Name Contact hours | Credits
(L-T-P)
ME 679/ ME 479 | Additive Manufacturing 2-0-2 3
ME 681 Design and Analysis of Experiments 2-0-2 3
ME 751/ ME 451 Theory of Advance