Annexure 26.01

/N INDIAN INSTITUTE OF INFORMATION TECHNOLOGY, ALLAHABAD

- (An Institution of National Importance established by the Act of the Parliament of India)

Minutes of the 24t Meeting of the Senate of Indian Institute -of Information Technology,
Allahabad held on 08/08/2022 from 03:00 pm onwards in the Boardroom of IlIT-Allahabad

The following members were present in the meeting: -

1. Prof. R.S. Verma, Director (Acting) IIITA - Chairman Senate
2. Prof U.S. Tiwary, Dean (Faculty Affairs) - Member

3. Prof Shekhar Verma, Dean (Special Development Affairs) -  Member

4. Prof. Anupam, Dean (Alumni Affairs) - Member

5. Prof. Neetesh Purohit, Dean (Academic) - Member

6.  Prof. Manish Goswami, Dean (R&D) - Member

7. Prof. O.P. Vyas, Dean (Technology Development) - Member

8.  Prof. Pritish Varadwaj, Dean (Infra., IWD, Estate) - Member

9. Prof. Madhvendra Misra, Dean (International & National - Member

Relations)

10.  Prof. Vrijendra Singh, Dean (Student Affairs) - Member

11. Prof. Pavan Chakraborthy, HoD(IT) - Member

2. Dr. Rajat Kumar Singh, HoD(ECE) - Member

13. Dr. Ratan Kumar Saha, HoD (AS) - Member

14. Dr. Shailendra Kumar, HoD (MS) . - Member

15. Prof. Tapobrata Lahiri, Professor - Member

16. Prof. Ranijit Singh, Professor & Chairman (CoWw) - Member

17.  Prof. Vijaishri Tewari, Professor & Acting Registrar - Member and

Secretary Senate
External Members (Online):

18. Prof. Ganesh Ramakrishnan, Deptt. of CSE, lIT-Bombay - Member

19. Prof. A. G. Ramkrishnan, Professor, Deptt. of Electrical - Member
Engineering, 11ISc-Bangalore

20. Dr. Santanu Dasgupta, Senior Vice President Reliance, - Member

Mumbai

Special Invitees included:

21. Dr. Akhilesh Tiwari, HoD (First Year)

22. Dr. Suneel Yadav, Chairman SUGC

23. Dr. Asheesh Kumaar, Joint Registrar (AAA)

24. Mr. Varun Bhardwaj, President Student’s Gymkhana
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Prof. G.C. Nandi, IlIT-Allahabad, Prof. K. Chindananda Gowda Ex-VC, Kuvempu University,
Prof. Prof. Laxmidhar Behera, IIT Kanpur and Prof. Siddhartha Panda, IIT Kanpur could not
attend the meeting owing to their preoccupation and so they were granted leave of absence.

The Secretary Senate welcomed all the members present in the 24t meeting of the Senate. The
Chairman Senate welcomed all the members and after a brief exchange of pleasantries
thereafter, the agenda items were taken up as follows: -

AGENDA ITEM NO. 24.01

To receive the Minutes of the 23" meeting of the Senate of the Institute held on 02.02.2022

The Minutes of the 23 Meeting of the Senate held on 02.02.2022 were received by the Senate.

AGENDA ITEM NO. 24.02

To receive the Action Taken Report on the Minutes of the 23 meeting of the Senate of the
Institute held on 02.02.2022

The Action Taken Report the Minutes of the 23 Meeting of the Senate held on 02.02.2022 was
noted and received by the Senate. The Senate expressed satisfaction on it. Particularly,

(i) as per ATR on Agenda Item no. 23.02 starting a new Multidisciplinary M.Tech Program
on ‘Artificial Intelligence and Cognitive Computing’ (under self-finance mode) in the
admission process together with ‘Data Science and Analytics’ was accepted

(ii) as per ATR on Agenda ltem no. 23.03 the restructured M.Tech Program and starting
Dual Degree M.Tech-PhD programs was accepted

(i)  as per ATR on Agenda ltem no. 23.14 [S2] Flexible Academic Program implementation
w.e.f. AlY. 2022 was accepted.

AGENDA ITEM NO. 24.03

To receive the updates about admissions in various programs offered by the institute
during Academic year 2022-23

The Senate ratified the seat matrices communicated to CCMT2022, CSAB 2022, DASA 2022,
and the MBA2022 admissions. Further, under the 'Study in India’ program the same seat matrices
as communicated last year were approved for admissions for the academic year 2022-23.

AGENDA ITEM NO. 24.04

To consider and approve the modified curriculum and procedures for various M. Tech.

programs
%
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(A) The Senate approved the proposed curriculum for all MTech programs. The HOD(IT)
suggested that the "Systems Group" should be renamed. While agreeing in principle, the Senate
asked that the IT department should thoroughly discuss it and submit the new title of the 'Systems
Group' to the Chairman Senate. Further, the Senate authorized the Chairman Senate to take a
decision thereon for implementation w.e.f. 2023- batch.

(B) The Senate ratified the decision of the Chairman Senate. It also accepted the SPGC's
recommendations that once any course is approved by the Senate for offering in any program
running at IlITA then, whenever needed, the DPGC/DUGC may decide to offer it to any other
program running at llITA; the AAA section should accordingly allow the course registration and
reflect the same in the mark award sheets of the students.

AGENDA ITEM NO.24.05

To consider and approve the revisions in the CCLCAA UG and PG Ordinance

The Senate considered the suggestions of SUGC's and SPGC's for revisions in CCLCAA UG
and PG Ordinance. Some Senators suggested a few more revisions and hence, after
deliberations thereon it was decided to send this agenda item back to SUGC/SPGC for more
comprehensive discussions on all provisions of the UG/PG ordinances. The fresh
recommendations of SUGC/SPGC may be placed before the Senate in its next meeting.

AGENDA ITEM NO.24.06

To consider and ratify the amendments in the CCLCAA Ordinance for Ph.D.

After discussions, this agenda was referred to SPGC for further deliberations and submitting its
comprehensive recommendations to the Senate.

The Senate authorized the Chairman Senate to decide the signatory in place of Dean (AR), as
mentioned in the PhD ordinance, for the interim period. Fresh recommendations of the SPGC
may be placed in the next Senate meeting.

On the recommendations of Prof. Gowda’s Subcommittee, the following inputs/comments were
received from few Senate members: -

1. The 12 points-based PhD program, recommendation of the committee shall be applicable
to all existing PhD scholars also.

2. The SSCI list of journals recommended by DoMS is not mentioned in the list of accepted
Journal categories. In the existing Ph.D. ordinance SSCI is already mentioned as a
category accepted for Ph.D. submission which s missing from the submitted
subcommittee report.

3. Submission received from Hon’ble Senator Prof Tapobrata Lahiri.

%
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It was resolved that Prof. Gowda’s Subcommittee should consider the above inputs and submit
fresh recommendations which should be placed as an agenda item in the next Senate meeting.

AGENDA ITEM NO.24.07

To consider the joint initiatives of CFIlITs

The Dean (Academics) apprised the senate about various joint initiatives of CFIlITs like
Synchronization of Academic Calendars, Jointly Conducting the Orientation Camp for new
entrants, conducting joint admissions in PhD programs, Introducing FAP at all CFIllTs, and
considering the proposal of offering electives to all CFIIITs students of 6th/7th semester in
ONLINE mode with their current status.

The Senate appreciated these efforts and suggested that the comprehensive guidelines for
conducting joint admissions in the PhD program of CFIliTs should be presented in the
next meeting. The proposal of offering electives to all CFIIITs students in 6th/7th semester in
ONLINE mode was approved.

AGENDA ITEM NO.24.08

To consider the Academic Calendar and receive regular updates from RDS/ AAA Section/
SPGC

(A) The Academic Calendar as placed before the Senate was approved after suitable
incorporation of received inputs.

(B) The Change of Supervisor for Ms. Priyanka Kumari (RSS2020503) as proposed was
approved.

(C) Elective course for M. Tech. Bl program was approved. The Senate further decided that
now onwards the new elective courses of any Program would be approved at the level of
DPGC/SPGC for PG and DUGC/SUGC for UG, which may be placed before the Senate
for information.

(D) The Senate noted the proposal of restarting the dual degree BTech-MTech/BTech-MBA
program and decided that a full proposal including curriculum and financial implications
etc. would be put up before the next Senate meeting for consideration.

AGENDA ITEM NO.24.09

To consider and approve the Appointment of Professor Krishna Mishra as the Honorary
Professor

The Senate approved the appointment of Prof. Krishna Mishra as per the provisions mentioned
in the 4-tier flexi structure. However, it was noted that the said appointment would be made to
improve the research and academic as advisory only. No course should be allotted to her.
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AGENDA ITEM NO.24.10

(A)To consider and approve the title of degrees to be awarded along with eligibility
conditions, curriculum and other guidelines for the students admitted under the
FAP framework

Prof. Neetesh Purohit briefed the proposal regarding the title of degrees to be awarded
along with eligibility conditions, curriculum and other guidelines for the students admitted
under the FAP framework. After deliberations the Senate changed the 'Bachelor of
Computer Applications' title to the 'Advanced Diploma" and approved the proposal.

(B) To receive the developments on FAP at other institutes/universities and to allow
INTA faculty members to offer courses under FAP framework to other
institutes/universities.

Prof. Neetesh Purohit informed that the institute’s initiative of implementing NEP2020
through FAP has been applauded by many institutes and universities. Many of them are
actively considering to initiate programs under FAP framework. The Senates of other
CFIlITs have also given in principle agreements and accordingly they are taking it forward.
Among technical universities the AKTU Lucknow is the front runner, it has constituted a
committee for FAP implementation w.e.f. the year 2022-23.

The Senate received the information and applauded the efforts of the Institute.

The proposal of submitting an agenda to IlIT Council for FAP implementation at all HTs
and allowing IlITA faculty members to offer courses/modules to the students of other
institutes/universities under FAP framework were accepted.

AGENDA ITEM NO.24.11

To ratify the formats for various certifications to be issued under the implementation of
CCLCAA Ordinance 2018.

Senate perused the formats for various certifications to be issued under the implementation of
CCLCAA Ordinance 2018. A suggestion was received regarding a typographical error that
instead of 'regular degree' only 'degree’ should be used. All formats were approved by the
Senate.

AGENDA ITEM NO.24.12

To consider and approve the proposal for amendment in Gymkhana Constitution.

After deliberations, the Senate asked the Dean (SA) to collect the inputs from all Senators and
after incorporating all received inputs the modified version may be placed before the Chairman
Senate for approval. The following inputs were received from few Senate members: -

1 The internal elections for both UG and PG should be done separately. PG students having
TA duties may influence the elections.

-
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2. To ensure a fair representation of all PG students in Gymkhana following point may please
be included in the modified Gymkhana Constitution:

"Equal representation of M. Tech and MBA in the presidential council: If the Vice President
is from MBA then the PG council member should be from M. Tech and vice versa, to ensure
fair representation of both”

3. Eligibility criteria for Speaker: The Speaker candidate should be from Ph.D. 2nd year, as
1st Year students do not have enough knowledge of the functioning of Gymkhana, and 3rd
and 4th-year students need to focus on their Thesis.

Moreover, PhD students should not be a part of Gymkhana. They may have a different
platform.

Dean (SA) was requested to supervise the Student Gymkhana for incorporating all above inputs
and the modified version may be placed before the Chairman Senate for approval.

AGENDA ITEM NO.24.13

To consider starting the MTech in Biomedical Engineering program

In principle, the Senate accepted the proposal. The department of AS was suggested to include
the involved financial implications and place it before the institute's Finance Committee and then

the matter may be placed before BOG.

AGENDA ITEM NO.24.14

Any other item with the permission of the Chair

No Senator requested to discuss any matter.

The meeting then ended with a vote of thanks.

r_,.

P
NV A

Prof\\l%shrl ewari Prof. R.S. Verma

Secretary Senate Chairman Senate
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Annexure 26.03

s (@) v INDIAN INSTITUTE OF INFORMATION TECHNOLOGY, ALLAHABAD
a0 (An Institution of National Importance established by the Act of the Parliament of India)
S \7[ »..; < Minutes of the 25" Special Meeting of Senate (Convocation Specific)

The 25" Special Meeting of the Senate (Convocation Specific) was held in the Board Room of the
Institute from 12 noon onwards. The members in attendance were as follows:

1. Prof R S Verma, Director llITA Chairman
2. Prof U S Tiwary, Dean (FA) Member

3. Prof Shekhar Verma, Dean (SDA) Member

4. Prof Anupam, Dean (Alumni Affairs) Member

5. Prof Manish Goswami, Dean (A) & RD) Member

6. Prof O P Vyas, Dean (TD) & (IWD) Member

7. Prof Madhvendra Misra, Dean (I&NR) Member

8. Prof Ranijit Singh, Dean (SA) Member

9. Prof Pavan Chakraborty (HOD IT) Member
10.Prof Tapobrata Lahiri Member
11.Prof Vijaishri Tewari Member
12.Prof Neetesh Purohit Member
13.Prof Vrijendra Singh Member
14.Prof Pritish Varadwaj Member
15.Dr. Sanjai Singh, (HOD ECE) Member
16.Dr. Ratan Kr Saha, (HOD AS) Member
17.Dr. Pragya Singh, (HOD MS) Member
18.Dr. Santanu Dasgupta, Senior Vice President, RIL, Mumbai Member (Online)
19.Dr. Akhilesh Tiwari, HoD (First Year) Spl. Invitee
20.Dr. K.P. Singh, Chairman, SPGC Spl. Invitee
21.Dr Asheesh Kumaar, Jt Registrar, AAA Section Spl. Invitee
22.Dr. Satish Kumar Singh, Registrar (Acting) Secretary Senate

Prof. Siddhartha Panda, IT Kanpur, Prof. Laxmidhar Behera, [IT Kangur} K. Chindananda Gowda Ex-
VC, Kuvempu University, Prof. Ganesh Ramakrishnan, [IT Bombay, Prof. A. G. Ramakrishnan, [ISc
Banglosre and Prof. G.C. Nandi, llIT Allahabad did not join the meeting. The Chairman Senate welcomed
the members present and apprised them that the main purpose of the present meeting was to undertake
the items related to XVII Convocation of the Institute, which is scheduled on the 18™ of March 2023, in
consultations with the Chairman BOG, IlITA. He then invited the members for discussing the various
Agenda ltems.

Upon the indication of the Chairman, Dr Satish Kr Singh, Registrar (Acting) in his capacity as the
Secretary Senate, took up the Agenda Items as follows:

Agenda Item No. 25.01(a) To consider and ratify the date of XVIl Convocation along with the name
of Chief Guest for the XVII Convocation of the Institute.
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The Senate resolved to ratify with pleasure to organise the XVII Convocation 2023 of the Institute on
18th March 2023 and also endorsed and ratified the name of Dr Sriram Rajamani, Managing Director,
Microsoft Research India, as the Chief Guest on the occasion.

Agenda Item No. 25.01(b) To consider and ratify the content of the degree format arising due to
difference in degree completion year and convocation year for all programs running in the
institute.

The Senate resolved to ratify the approval on the modified contents of the Degree Formats, granted
earlier by circulation through email.

Agenda ltem No. 25.01(c) To consider and ratify the Hindi names for the following Programs:

1) M.Tech. IT Data Engineering
2) M.Tech. IT Robotics and Machine Intelligence
3) M.Tech. Data Science and Analytics

The Senate resolved to ratify the approval on the Hindi Names of various Degrees, granted earlier by
circulation through email.

Thereafter, Secretary Senate requested the Dean Academics to take up the rest of the Agenda ltems,
which were more academic in nature. Prof Manish Goswami, Dean Academics then took up the Agenda
Items one by one, as follows.

Agenda Item No. 25.02 To receive the Statistics in respect of the Graduating students (B. Tech,,
M. Tech., MBA, MBA(WP), DD B.Tech. — M. Tech. , DD B. Tech. MBA(IT), DD M. Tech.-Ph.D, DD
MBA.-Ph.D & Ph.D Program) on the occasion of the XVII Convocation of the Institute to be held
on 18-03-2023

The Senate noted the Statistics presented and resolved to approve the same in respect of the numbers
of students Graduating out of the Institute during the XVII Convocation 2023.

Agenda Item No. 25.03 To consider and approve the names of Graduands for the award of various
Medals and Merit Certificates to be awarded by the Institute on the occasion of the XV
Convocation scheduled to be held on 18-03-2023

The Senate considered the names of various Graduands who had qualified for award of various Institute
Medals, Endowment Medals as well as Merit Certificates, and resolved to approve the same.

In respect to the award of Merit Certificates exclusively to MTech-PhD Graduands, the Senate resolved
to constitute a committee to examine the policy in this matter and provide its recommendations to the
Chairman Senate. Based upon the recommendations of this Committee the Senate authorized the
Chairman Senate to declare the names of eligible Merit Certificate Awardees, if any, before XVII
Convocation. The Committee for the purpose would comprise of — Dean Academics (Chairman), Prof U
S Tiwary, Prof Shekhar Verma, Prof Pavan Chakraborty, Chairman SPGC.
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Agenda Item No. 25.04 To consider and approve the names of Graduands who are due to get their
Degrees for various Programs in the XVII Convocation of the Institute to be held on 18-03-2023

The Senate resolved to approve the names of Graduands listed for the award of respective Degrees
during the XVII Convocation 2023 of the Institute.

Agenda ltem No. 25.05 To consider the request of Mr. Neelesh Kumar (Enroliment no IEC2016019)
regarding Back paper Examinations.

After considering the request of Mr Neelesh Kumar, the Senate resolved to grant one more opportunity
to him, as requested. He was also allowed to register afresh in the Data Structures (Theory course)
immediately.

Further the Senate also resolved to give a similar opportunity to other such similarly situated students of
Old Ordinance, if any.

Agenda ITEM NO. 25.06: Any other item with the permission of the Chair

Any other items were invited from the Hon'ble Senate members. No agenda items were received under
this agenda.

The Chairman Senate then invited all the members of the Senate, to join on the occasion of the XVII
Convocation of the Institute, from 3pm onwards in the Main Auditorium of the Institute, SPICMACAY
Evening, followed by the Convocation Dinner.

The meeting then ended with thanks to the Chair.

QQ\%(@\“; \“)

(Dr Safish Kumar Singh) (Prof R S Verma)
Registrar (Acting) Director (Officiating)
& Secretary Senate & Chairman Senate
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Annexure 26.04(A)

IITALLARABAD

Reg. Course registration of backlog paper

Admission, Assessment and Award Section <aaa@iiita.ac.in> Thu, Mar 16, 2023 at 12:02 PM

To: Neelesh Kumar <iec2016019@iiita.ac.in>
Cc: Dean Academics IlITA Prayagraj <dean.a@iiita.ac.in>, HoD-ECE-!IITA <hod.ec@iiita.ac.in>, Joint Registrar Kumaar

<jr.aaa@iiita.ac.in>, "Asstt. Registrar" <ar.aaa@iiita.ac.in>, Anand Srivastava <anands@iiita.ac.in>, Ramesh Rai
<ramesh@jiiita.ac.in>

Dear Mr. Neelesh Kumar (IEC2016019),

As per decision of the Senate Meeting held on dated 15/03/2023. It is inform you that you are
allowed to appear in a backlog courses through Back Paper Examination. You can enroll for almost
seven Back Paper Exams in one go. The back paper exam schedule will be informed in June- July

2023, and one course “Data Structure” (Theory) required to fresh registration in the 2nd semester,
which is started from 15/03/2023 (March to June- 2023). After registration, you are request the join

the class in physical mode.

Fee details to be deposited for 3 Credit Data Structure (Theory) course registration:

Tuition Fee = Nil (PH Candidate)
Hostel & Other fee = 15270.00
Mess Fee =16837.00

Total applicable fee = 32107.00

Account detail attached for transfer of applicable fee Rs. 32107/-. The last date for fee submission and
course registration is 20t March 2023 for 2"d semester.

Please note that this is a special onetime relaxation granted to you by the senate that meet on 15/03/2023.
Your maximum permissible program completion period ends in June 2024, which is non- relaxable.

This is for your information necessary action at your end.
Account detail attached for fee payment.

Best wishes

Admission, Assessment & Award Section
MT Allahabad

Bank Details [IITA Fee Ac (I0B).pdf
= 43K
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https://www.udemy.com/course/the-web-developer-bootcamp/
https://www.udemy.com/course/modern-javascript-from-the-beginning/



https://www.udemy.com/course/the-complete-web-developer-course-2/
https://www.coursera.org/specializations/web-design
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Indian Institute of Information Technology - Allahabad
Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Electronics and Communication Engineering

Sem I | Il | Summer m [ I vV | v vil | VI
Year 1 2 3 4
Credits | 18+2=20 16+4=20 4+4=8 12+4=16 16 12 12 12 12
PG Diploma
Regular M.Tech |
MTech-PhD Exit with M.Tech |
MTech Fellowship J.R.F.

wm
0 —
T

M.Tech and M.Tech-Ph.D Semester Wise Credit Distribution

Table 4.
Semester Number Mandatory &izgﬁeqwred for Mandato;nylggi(riil-tgeguwed for
1 18 20
2 16 20
Summer Semester 8
3 16 16
4 16 16
5 12
6 12
7 - 12
8 - 12
Cumulatlvecl?:g:'te: 66 128

e The M. Tech students may also take the additional credits offered to the M. Tech-PhD students as an
Add-On Course. If they decide after 2 Semesters to move into the M. Tech-PhD Programme,
depending on their performance, they will be allowed to do so.



Indian Institute of Information Technology - Allahabad
Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Electronics and Communication Engineering

Microelectronics.
Table5: First Semester
Hours/Week
. . Total
Si. Ng Code Subject Name Type c Ot(?.
EC T | P S
1. D_NI_NCNENM Nintal Quetam Nacinn PCC 4 3 O 2 0
2. |PC-MI-VLT502 VLSI Technology PCC 4 3 0 2 0
3. | PC-M-ISSD503 Solid State Devices PCC 4 3 0 2 0
4. | PC-MI-ESD504 Embedded System Design PCC 4 3 0 2 0
Research Methodology & IPR-1 | HSMC 2 0
5 | HM-MS-RMISOL | =5\ Tech and MTech-PhD | (AEC) 2 U
both)
6. | PC-PH-RMB701 | Research Methodology & IPR-Il | HSMC 2 2 0 0 0
(For MTech-PhD only) (AEC)
Total Semester Credit: 18/20 | 22 Hrs./week
24 Hrs./week




Indian Institute of Information Technology - Allahabad
Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Electronics and Communication Engineering

Table 6: Second Semester

Total Hours/Week
Si. No Code Subject Name Type di
Credit L T P S
1. | PC-MI-TAV505 Testing and Verification pPCC 4 3 0 2 0
2. | PC-MI-AIC506 Analog Integrated Circuits PCC 4 3 0 2 0
3. | PE-MI-XXX5XX Program Elective-I PEC 3 3 0 0 0
4. | PE-MI-XXX5XX Program Elective-I1 PEC 3 3 0 0 0
5 | HM-MS-XXXXXX Community Services CEA 2 0 0 0 4
Inde pe ndent Study as advised
by the Supervisor (MTech-
6 PC-ECE-INS702 PhD) 4 0 0
' This will be an Area Specific 0 4
Depth  Paper.  Detailed
Coursework appropriate to the
chosen area of research.
Cumulative of 18/20 Credits +Total Semester Credit: 16/20 | 20 Hrs./week
26 Hrs./week

Exit option
After successful completion of one year (first two semesters), students may get M Tech ECE Certificate.
They need to do two courses in summer before exit.

Table 7:
1 M Tech Project ELC 4 0 0 8
2 Programming for Microelectronics PCC 4 0 2 4

M.Tech-Ph.D : After the end of Il Semester the M.Tech-PhD student moves into the Ph.D Section of the
Degree and will be henceforth governed by the Ph.D ordinance. Please note that there is a Summer
Semester between Il and Il Semester.



Indian Institute of Information Technology - Allahabad
Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Electronics and Communication Engineering

Table 8: Third Semester (for M.Tech)

Hours/Week
Si.No. Code SubjectName Type Credit
L T P
1. | PE-MI-XXX6XX | Program Elective-11I PEC 4 3 0 2
2. | PEEMI-XXX6XX | Program Elective-1V PEC 4 3 0 2
3. | OE-XX-XXX60X | Open Elective OEC 3 3 0 0
4 | PC-MI-PRO604 M Tech Project ELC 5 0 0 10
Cumulative of 34 Credits +Total Semester
o 16 23 Hrs./week
Credit:

Table 9: Fourth Semester (for M.Tech)

Hours/Week
Si. No Code Subject Name Type Credit
L T P
1. | PC-EC-THB®605 Thesis ELC 16 0 0 32
Cumulative of 50 Credits +Total Semester Credit: 16 32 Hrs./week
Cumulative Degree Credits 66




Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Indian Institute of Information Technology - Allahabad

Department of Electronics and Communication Engineering

Table 10.: List of Electives:

Semester Total Hours/Week
S. No. Code Subject Name Credit

T|P
1. PE-MI-HDM501 | Hardware Design Methodology ] 4 0| 2
2. PE-MI-LPS502 | Low Power Design I 4 0| 2
3. PE-MI-RFI503 RFIC Design ] 4 0 2
4. PE-MI-MEM504 | MEMS I 4 0 2
5. PE-MI-RCS505 | Reconfigurable Computing System I 4 0| 2
6. PE-MI-PND601 | Physics of Nanoscale Devices " 3 0| O
7. PE-MI-END603 | Emerging Nano-Electronic Devices " 3 0| O
8. PE-MI-MSD604 | Mixed Signal IC Design " 3 0 O
9. PE-MI-ACA605 | Advanced Computer Architectures Il 3 0] 0

Note :-Electives may be include/exclude with the approval of DPGC of the department.
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Indian Institute of Information Technology - Allahabad

Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Electronics and Communication Engineering

M.Tech-ECE (MI) Credit Distribution

M.Tech | I I \Y Total Credits
Program Core Course (PCC) 16 8 0 0 24 36.36%
Program Elective Course (PEC) 0 6 8 0 14 21.21%
Open Elective Course (OEC) 0 0 3 0 03 4.54%
HSMC 2 2 0 0 04 6.06%
Thesis/Project (ELC) 0 0 5 16 21 31.81%
Total Credits 17 16 16 16 66 100.0%

NEP-2020 Based M.Tech-ECE (MI) Curriculum, IITA

M Programme Core
Course (PCC)

B Programme Elective
Course (PEC)

™ Open Elective Course
(OEC)

B HSMC

W Experiment Learning
Courses (ELC)



Indian Institute of Information Technology - Allahabad
Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Electronics and Communication Engineering

First Semester
Hours/Week
Si. Ng Code Subject Name Type g Otj.l
Eel) T | P S
1. | DC-NI_NCNERNT Ninital Quctam Nacinn PCC 4 3 0 2 0
2. [PC-MI-VLT502 VLSI Technology PCC 4 3 0 2 0
3. | PC-M-ISSD503 Solid State Devices PCC 4 3 0 2 0
4. | PC-MI-ESD504 Embedded System Design PCC 4 3 0 2 0
Research Methodology & IPR-1 | HSMC 2 0
5 | HM-MS-RMISOL | =5\ Tech and MTech-PhD | (AEC) 2 vt
both)
6. | PC-PH-RMB701 | Research Methodology & IPR-Il | HSMC 2 2 0 0 0
(For MTech-PhD only) (AEC)
22 Hrs./week
Total Semester Credit: 18/20
24 Hrs./week
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Department of Electronics and Communication Engineering

no

Name ofthe Course: Digital System Design

L TP structure ofthe course: 3-0-2(Hours/Week)

Objective ofthe course: To make students familiar with the fundamentals of Digital circuit and system Design.
Outcome ofthe course: Students will be able to design the digital integrated circuits and systems and estimate
the performance.

Course Plan:
Unit Topics for Coverage
Unit 1 Introduction: MOSFETs, CMOS process design kit, Static Characteristics: Introduction,

Resistive-Load Inverters, Inverters with n-Type MOSFET Load, CMOS Inverter. Dynamic
characteristics and interconnect effect: Introduction, Delay-Time Definitions, Calculation of
Delay-Times, Inverter Design with Delay Constraints, Estimation of Interconnect Parasitic,
Calculation of Interconnect Delay, Switching Power Dissipation of CMOS Inverters.

Unit 2 Combinational and Sequential Circuits: MOS Logic Circuits with Depletion nMOS Loads,
CMOS Logic Circuits, Complex Logic Circuits, CMOS Transmission Gates (Pass Gates),
Behavior of Bistable Elements, SR Latch Circuits, Clocked Latch and Flip-Flop Circuits, CMOS

D-Latch and Edge-Triggered FlipFlop.

uUnit 3 Dynamic Logic Circuits: Introduction, Basic Principles of Pass Transistor Circuits, Dynamic
CMOS Circuit Techniques like Precharge-Evaluation logic, NORA, ZIPPER, Stick Diagrams,
Physical Design Rules; Layout Designing; Euler's Rule for VVLSI Physical Design.

Unit 4 Clock Generation, Distribution, and Timing Analysis: Simple clock generation circuits,
Clock Distribution schemes, Input and Output Interface circuits: Set up time, hold time, clock
skew, slack, calculation of set up time and hold time violation, clock frequency, propagation
delay, metastability, Standard designs of Dynamic Random Access Memory (DRAM), Static
Random Access Memory (SRAM) and Non-volatile Memory, Flash Memory.

Reference Books:

1.
2.

Uyemura, John P. “Introduction to VVLSI circuits and systems." (2002).
Rabaey, Jan M., Anantha P. Chandrakasan, and BorivojeNikolic. Digital integrated circuits. VVol. 2. Englewood

Cliffs: Prentice hall, 2002.
Kang, Sung-Mo, and Yusuf Leblebici. CMOS digital integrated circuits. Tata McGraw-Hill Education, 2003
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Name ofthe Course: VLSI Technology

1. L TP structure ofthe course: 3-0-2(Hours/Week)
2 Objective ofthe course: The subject provides an in-depth knowledge of how a semiconductor device is
prepared right from the substrate preparation to device fabrication.
3.  Outcome ofthe course: After completion of this course, the students will be able to understand the technology
and basic principles underlying the fabrication process of semiconductor devices.
4. Prerequisites: The basic knowledge of semiconductor device physics.
5.  Course Plan:
uUnit Topics for Coverage
Unit 1 Crystal growth, and wafer preparation: crystal structures, wafer fabrication, crystal defects,
gettering
Unit 2 Thermal Oxidation: Oxidation kinetics, impurity redistribution during oxidation, oxide
charges, nitridation of Silicon
Unit 3 Lithography: photolithography steps, photoresists, wet and dry etching, introduction to E-
beam, X-ray and ion-Beam lithography
Basic diffusion process, equations, and profiles; lon Implantation and implant range, lon
Unit 4 stopping and ion channeling interconnects, modern CVD and PVD techniques and systems,
refractory metals, Modern CMOS processes
Textbook:
1. J. D. Plummer, M. D. and P. D. Griffin, Silicon VLSI Technology: Fundamentals, Practice, and Modeling,
Pearson Education.
References:
1 S. M. Sze, VLSI Technology, McGraw Hill Education, Second Edition.
2. G. S. May and S M Sze, Fundamentals of Semiconductor Fabrication, John Wiley & Sons,
3. S. K. Gandhi, VLSI Fabrication Principles: Silicon and Gallium Arsenide, John Wiley & Sons, Second Edition.
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Department of Electronics and Communication Engineering

Name of the Course: Solid State Devices

1. L TP structure ofthe course: 3-0-2(Hours/Week)

Objective ofthe course: To acquire the basic concepts of electronic devices

3. Outcome ofthe course: The student is expectedto apply the concepts developed from this course in their MTech
thesis/research in the field of Microelectronics.

4, Course Plan:

no

Unit Topics for Coverage

Unit 1 Basic Semiconductor Physics: Quantum mechanical concepts and atomic states, band structure,
charge carriers, diffusion of carriers, BTE, etc.

unit 2 Junctions: p-n junctions, Schottky barrier junctions, heterojunctions, ohmic contacts,
introduction to photonic devices

Unit 3 Bipolar Junction Transistors: principle of operation,I-V characteristics, Ebers-Moll Model,
Gummel-Poon model, small signal amplifier

Unit 4 Field Effect Transistors: MOS Capacitor, MOSFET, principle of operation,I-V characteristics,
short channel and non-ideal effects in MOSFETS

Text Book:
1. Michael Shur, Physics of Semiconductor Devices, PHI, 1995.
2. Ben G. Streetman, Solid State Electronic Devices, PHI, 4™ Edition.

References:
1. S. Sedra and K. C. Smith, Microelectronic Circuits, Oxford Univ. Press, 5t Edition.
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Name of the Course: Embedded System Design

L TP structure ofthe course: 3-0-2(Hours/Week)

Obijective of the course: To make students familiar with the fundamentals of embedded system Design and
techniques.

Outcome ofthe course: Students will be able to model and design the processor, memory, and controllers for
the system applications.

Course Plan:
Unit Topics for Coverage
Unit 1 Evolution of processors for embedded application; High performance computing and low

power computing; Moore's law and Amdahl's law; Brief overview of performance estimation;
Performance gap in microprocessor and memory; Introduction of Cache hierarchy in
processors; Memory elements and hierarchy (SRAM, DRAM, Flash, Hard Disk).Techniques
for hardware Performance improvement; Design Process of embedded system;
Hardware/Software Interface.

Unit 2 Performance and efficiency of ARM architecture (ARM 7, ARM 9, ARM 11). Thumb and
ARM Instruction set and Programming; Data processing, Data transfer, and Control flow
instructions. Data Level Parallelism and Thread level parallelism, Memory Interfacing,, 1/0
interfacing, Interface IP: AMBA, DDR, Ethernet, USB, Analog IP: Data Converter and PLL,
Embedded Memory IP; Serial Communication and Parallel Communication.

Unit 3 Sensors and actuators, Interfacing to sensors and actuators, Constraints in design, Reaction
constraints and execution constraints, Heterogeneity, Constructivity; Execution and Interaction
Semantics, Composition of state machines, Hierarchical state machines.

Unit 4 Real Time Operating systems, Scheduling, Memory and I/O management, Bus 1/O and
networking considerations, System verification, Testing of embedded systems.

Reference Books

1
2.
3.

Heath, Steve. Embedded systems design. Newnes, 2002.
Hennessy, John L., and David A. Patterson. Computer architecture: a quantitative approach. Elsevier, 2012.
Wolf, Wayne. FPGA-based system design. Pearson Education, 2004.
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Second Semester
Hours/Week
Si. No Code Subject Name Type (':I' Ot:.l t
redi L T =
1. | PC-MI-TAV505 Testing and Verification PCC 4 3 0 2
2. | PC-MI-AIC506 Analog Integrated Circuits PCC 4 3 0 2
3. | PE-MI-XXX5XX Program Elective-I PEC 3 3 0 0
4. | PE-MI-XXX5XX Program Elective-II PEC 3 3 0 0
5 | HM-MS-XXXXXX Community Services CEA 2 0 0 0
Inde pe ndent Study as advised
by the Supervisor (MTech-
6 PC-ECE-INS702 PhD)
' ) ) This will be an Area Specific 4 0 0 0
Depth  Paper.  Detailed
Coursework appropriate to the
chosen area of research.
Cumulative of 18/20 Credits +Total Semester Credit: 16/20 | 20 Hrs./week
26 Hrs./week
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Name of the Course: Testing and Verification

L TP structure ofthe course: 3-0-2(Hours/Week)

2. Objective ofthe course: To let the first year M. Tech. students exposed to Testing and to demonstrate their
application on real time system.

3. 4. Outcome of the course: The students will learn how to handle Verification Students will be exposed to
Testing and explore many areas of Testing & Verification

4. Course Plan: As per the below format only

Unit Topics for Coverage

Unit 1 | Basics of testing and fault modelling: Introduction- Principle of testing - types of testing - DC and AC
parametric tests - fault modelling

Unit 2 | Testing and testability of combinational &sequential circuits, algorithms, Boundary scan, Memory,
IDDQ

Unit 3 | Testing : Testable memory design - test algorithms for RAMs, IDDQ testing - testing methods -
limitations

Unit 4 | Built-in self-test: Test pattern generation (BIST) - Output response analysis — BIST architectures.

Text Book:

1. M.L. Bushnell and V.D. Agrawal, "Essentials of Electronic Testing for Digital, Memory and Mixed-Signal

VLSI Circuits”, Kluwar Academic Publishers.

References:-

1. P. K. Lala, "Digital Circuit Testing and Testability”, Academic Press.

2. N.K. Jhaand S.G. Gupta, "Testing of Digital Systems", Cambridge University Press.

3. N. Zainalabedin, "Digital System Testand Testable Design: Using HDL Models and Architectures™, Springer.
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Name ofthe Course: Analog Integrated Circuit Design

1. L TP structure ofthe course: 3-0-2(Hours/Week)
2. Objective ofthe course: To make students familiar with the fundamentals of Analog circuit Design.
3. Outcome ofthe course: Students will be able to design the Analog integrated circuits and systems and estimate
the performance.
4. Course Plan:
Unit Topics for Coverage
Unit 1 Review of integrated circuits
Device characteristics & models.
Unit 2 CS, CG and CD amplifier, Differential amplifier, Current mirror, active loads, Output Stages, Frequency
response of CS, CG and CD amplifier.
Unit 3 Multistage amplifiers, Frequency Response of amplifiers, feedback techniques, Frequency Response &
Stability of Feedback Amplifiers.
Unit 4 OPAMP inamplifiers and filters etc, Noise, non-linearity, mismatch, MOS vs Bipolar OPAMP
Books:
1. Gray, PaulR., and Robert G. Meyer. Analysis and design of analog integrated circuits. John Wiley & Sons,
Inc., 1990.
2. Razavi, Behzad. Design of analog CMOS integrated circuits. 2005.
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Name of the Course: Hardware Design Methodology

1. L TP structure ofthe course: 3-0-2(Hours/Week)
2. Objective of the course: To make students familiar with the fundamentals of Hardware Design and
Methodology.
3. Outcome of the course: Students will be able to apply speed, power and area optimization methods while
designing digital and analog 1Cs and also shall be able to know and distinguish frontend and backend design.
4. Course Plan:
Unit Topics for Cowerage
Unit 1 Number Representation, computer arithmetic, Representing Signed Numbers, Redundant & Residue Number
Systems
Unit 2 Addition/Subtraction, Addition and Counting, Adders, Variation bib Fast Adders, Multi operand Addition.
Unit 3 Basic Multiplication Schemes, High-Radix Multipliers, Tree and Array Multipliers, Variations in Multipliers,
Real Arithmetic
Unit 4 Function Evaluation, Square-Rooting Methods, The CORDIC Algorithms Variations in Function Evaluation,
High-Throughput AND Low pOwer Arithmetic
Textbooks:
1. CMOS VLSI Design A circuit and systems perspective by Neil H.E. Weste and David M. Harris.
2. Computer Arithmetic By Behrooz Parhami, Oxford 2020.
3. N. Zainalabedin. Verilog digital system design, McGraw-Hill, 1999.
4. Digital Integrated Circuits: A Design Perspective, J. M. Rabaey, PHI, 2nd edition.
5. W. Wayne. FPGA-based system design, Pearson education, 2004
6. Computer Arithmetic Algorithms, 2nd Edition by Israel Koren
References:
1. Logical Effort, Designing Fast CMOS Circuits, Ivan Sutherland, Bob Sproull, David Harris. Morgan
Kaufmann, 1999.
2. W. Wayne. FPGA-based system design, Pearson education, 2004
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Name ofthe Course: Low Power System Design

1. L TP structure ofthe course: 3-0-2(Hours/Week)

2. Objective of the course: To make students familiar with fundamentals of low power system Design and

techniques.

3. Outcome of the course: Students will be able to model and design low power systems and applications.

4. Course Plan:

Unit Topics for Coverage

Unit 1 Introduction: Basics of MOSFETs and CMOS technology, CMOS combinational and sequential
circuits, Logic families, standard cell libraries for logic synthesis.

Sources of Power dissipation: Power and Energy, Dynamic power dissipation (short circuit,
switching, glitching), static power dissipation, degrees of freedom.

Unit 2 Supply Voltage Scaling: Device feature size scaling, Multi-Vdd Circuits, Architectural level
approaches: Parallelism, Pipelining, Voltage scaling using high-level transformations, Dynamic
voltage scaling, Power Management.

Unit 3 Switched Capacitance Minimization Approaches: Hardware Software Tradeoff, Bus Encoding,
Two's complement Vs Sign Magnitude, Architectural optimization, Clock Gating, Logic styles.

Unit 4 Leakage Power minimization Approaches: Variable-threshold-voltage CMOS (VTCMOS)

approach, Multi-threshold-voltage CMOS (MTCMOS) approach, Power gating, Transistor stacking,
Dual-Vt assignment approach (DTCMOS).

Miscellaneous Topics: Adiabatic Switching Circuits, Battery-aware Synthesis, Variation tolerant
design, CAD tools for low power synthesis.

Reference Books

~owbdhe

Sung Mo Kang, Yusuf Leblebici, CMOS Digital Integrated Circuits, Tata Mcgrag Hill.

Neil H. E. Weste and K. Eshraghian, Principles of CMOS VLSI Design, 2nd Edition, Addison Wesley.
Bellamour, and M. I. Elmasri, Low Power VVLSI CMOS Circuit Design, Kluwer Academic Press, 1995.
Anantha P. Chandrakasan and Robert W. Brodersen, Low Power Digital CMOS Design, Kluwer Academic
Publishers, 1995.

Kaushik Roy and Sharat C. Prasad, Low-Power CMOS VLSI Design, Wiley-Interscience, 2000.
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Name of the Course: Radio Frequency Integrated Circuits

1. L TP structure ofthe course: 3-0-2(Hours/Week)

2. Objective ofthe course: To make students familiar with fundamentals and design of RF integrated circuits.

3. Outcome of the course: Students will be able to design cascaded systems used for transceiver applications in

various frequency bands that can be used for cellular, Bluetooth, WiFi, 10T applications.

4. Course Plan:

Unit Topics for Coverage

Unit 1 | CMOS and BICMOS Technology, RF systems (Transmitter and Receiver Architecture), Basic radio
architectures, Process design kit, Passive and active components, Thermal Noise and Flicker Noise,
Noise figure.

Unit 2 | High frequency amplifiers, Low noise amplifiers, Power Amplifiers.

Unit 3 | Up conversion and down conversion mixer design, PLL, Voltage controlled oscillator, Phase detector,
charge pump, phase lock loop.

Unit 4 | High speed OP-AMP, OTA, negative feedback, active inductor, first order and second order low pass,
high pass, band pass and band reject filter design.

Books:

1. Lee, Thomas H. The design of CMOS radio-frequency integrated circuits. Cambridge university press, 2004.

2. Razavi, Behzad, and RazaviBehzad. RF microelectronics. Vol. 1. New Jersey: Prentice Hall, 1998.
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Name of the Course: Microelectromechanical Systems (MEMS)

1. L TP structure ofthe course: 3-0-2(Hours/Week)
2. Objective ofthe course: The course is aimed at teaching the basics and advancements micro and nano-
electromechanical system with technology and design part on the prime focus.
3. Outcome of the course: The students will be able to understand the principles and technologies behind micro
and the nano-electromechanical system being used in the modern era.

4. Course Plan:

Unit Topics for Coverage

Unit 1 Introduction, Surface micromachining, Transport inPolySi, Basic Electrical &Mechanical
concepts: Transduction Methods Magnetic Sensing & actuation

Unit 2 Bulk micromachining; Bonding, Comparison of bulk and Surface micromachining: LIGA; SU-8;
Moulding processes, Basic Electrical &Mechanical concepts: Electrostatic/Thermal/Piezoresistive

Unit 3 Stiction process, Pull-in parallel plate capacitor Pressure Sensor: piezo-resisitivity, Diffused Si,
Poly, porous Si, Beams, Accelerometer,

Unit 4 RF MEMS, Optical MEMS, Micro-fluidics, Chemical & Bio MEMS, Packaging & testing
Nanoelectromechanical systems (NEMS), MEMSbased nanotechnology , NEMS physics

Text Book:

1. Foundations of MEMS, Chang Liu,lllinois ECE series, Pearson International edition

2. An Introduction to microsystem Engineering, N.Maluf, Artech House,2000

References:

1. Fundamentals of Microfabrication, M. Madau,2ndedition, CRC Press,2002

2. RF MEMS Theory, Design& Technology, G.M.Rebeiz, John —Willey,2003

Name ofthe Course: Reconfigurable Computing
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LTP structure ofthe course: 3-0-2(Hours/Week)

Objective of the course: To make students familiar with the fundamentals of reconfigurable hardware
architectures, design techniques, and applications.

Outcome of the course: Students will be able to synthesize reconfigurable hardware architecture and
applications.

Course Plan:

Unit Topics for Coverage

Unit 1 | General Purpose, Domain Specific, Application Specific &  Reconfigurable
Computing, Programmable Logic ROM, PLA, PAL, PLD, programming and
applications

Unit 2 | FPGA Architecture, Configuration. SRAM Based-FPGAs, Permanently Programmed
FPGASs, Programmable 1/O, Circuit Design & Architecture of FPGA Fabrics, Case
Studies (Xilinx/Altera/Vertex etc).

Unit 3 | Logic Design Process, Design Integration, FPGA Design Flow, Implementation
Approaches, Run Time Reconfiguration (RTR), systolic array, Super systolic array,
Logic Synthesis

Unit 4 | Multi-Context FPGAs, Introduction to Partial Reconfiguration, FPGA partitioning,
floor planning, placement, physical design flow, global routing,circuit extraction —
DRC

Reference Materials and Books

No gwn e

Wolf Wayne, “FPGA Based System Design”, Pearson Education India, 2004.

Design manuals of Altera, Xilinx and Actel. (From the web).

P.K.Chan& S. Mourad, Digital Design using Field ProgrammableGate Array, Prentice Hall

K. Hwang: Advanced Computer Architecture; McGraw-Hill, 1993.

R. Hartenstein, H. Griinbacher (Editors): The Roadmap to Reconfigurable computing - Proc. FPL2000.
D. Cherepacha and D. Lewis: A Datapath Oriented Architecture for FPGAs; Proc. FPGA ‘94
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Name of the Course: Programming for Microelectronics

LTP structure of the course:0-2-2

Objective of the course: To prepare the student as an independent scientific programmer.
Outcome of the course: The studentis expected to apply the methodsin his/herresearch
topics.

Course Plan:

Unit Topics for Coverage

Unit1 | SPICE programming and Simulation,

Unit2 | Use of MOSFET models in SPICE,
CMOS Circuit Design using SPICE

Unit 3 | Digital System Design using Verilog

Unit4 | Functional simulation and verification
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Third Semester (for M.Tech)

Hours/Week
Si. No. Code SubjectName Type Credit
L T P
1. | PE-MI-XXX6XX | Program Elective-IlI PEC 4 3 0 2
2. | PE-MI-XXX6XX | Program Elective-1V PEC 4 3 0 2
3. | OE-XX-XXX60X | Open Elective OEC 3 3 0 0
4 | PC-MI-PRO604 M Tech Project ELC 5 0 0 10
Cumulative of 34 Credits +Total Semester 16
- 23 Hrs./week
redit:
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owpn e

Name ofthe Course: Physics of Nanoscale Devices

LTP structure ofthe course: 3-0-0(Hours/Week)

Objective ofthe course: To develop the fundamental concepts underlying the operation of nanoscale devices
Outcome ofthe course: The student is expected to apply in the concepts developed in their research activities.
Course Plan:

Unit

Topics for Coverage

Untt 1

Basic concepts: Ballistic and diffusive conductance, Drude formula, angular averaging

Unit 2

Energy Band model: E-k relation, counting States, DOS number of modes, conductivity vs.
Electron Density quantum capacitance

Untt 3

Quasi-Fermi Levels (QFL's), current from QFLs, Landauer Formulas, Boltzmann Equation

Unit 4

Heat and Energy: Seebeck Coefficient, heat current, one-level device, second law, entropy,
fuel Value of Information

Text Book:

1.

S. Datta, "Lessons from Nanoelectronics: A New Perspective on Transport”, World Scientific, 2012.

References:

1.

Research papers related to the topics.
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Name of the Course: Emerging Nano-Electronic Devices.

1 LTP structure ofthe course: 3-0-0O(Hours/Week).
2. Objective ofthe course: To let the M. Tech. students exposed to principles of various emerging nano-devices for
beyond the silicon technology.
3. Outcome of the course: The students are expected to apply in the learned concepts in their research activities.
4. Course Plan:
Unit Topics for Coverage
Unit 1 Introduction to nano-science, nano-technology and nano-electronics, 0D, 1D, 2D Materials,
Technology nodes, Technology Roadmap, band theory and broadening, quantum capacitance,
basics of Spintronics.
Unit 2 Single Electron Transistors: Basics, Coulomb Blockade, Charging Energy, Operating principle,
Applications: Switching Element and Sensor.
Unit 3 Carbon Electronics: Graphene, Carbon Nanotube, Chirality, GNR FETs, CNT FETSs, Sensors
and Interconnects.
Unit 4 | Tunnel FETS: basics and operation, Molecular Rectifiers, Memristors.
Text Books/References:-
1. Advanced technologies for next generation Integrated Circuits. Edited by Ashok Srivastava and Saraju
Mohanty. IET Publishers.
2. Quantum Transport: Atom to transistor. Supriyo Datta, Cambridge Publishers.
3. Emerging Nano-electronic devices. An Chen et al. Wiley Publishers.
4. Carbon based electronics. Ashok Srivastava et al. Pan Stanford Publishing.
5. Relevant research papers.
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Name ofthe Course: Mixed Signal IC Design

1. LTP structure ofthe course: 3-0-0(Hours/Week)

2. Objective of the course: To let the M. Tech. students exposed to Mixed Signal IC Design and to demonstrate its
application.

3. Outcome ofthe course: The students will learn how to design Mixed Signal 1C. Students will be exposed to this
field and explore many areas of Mixed Signal IC Design.

4. Course Plan:

Unit Topics for Coverage

Unit 1 Review of Current and Voltage Sources, Current Mirrors, Voltage References and CMOS
op-amps

Unit 2 Noise in MOS Circuits, Introduction to Data Conversion Circuits

Unit 3 Data Conversion Circuits, Basic Requirements, Different A/D and D/A circuits, design &
working

Unit 4 Clock Generation for Mixed Signal System ICs , PLL, SC circuits

5. Text Book/ References: -
1. Allen and Holberg - CMOS Analog Circuit Design.
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Name ofthe Course: Advanced Computer Architecture

1. LTP structure of the course: 3-0-0(Hours/Week)

2. Objective of the course: To let the M. Tech. students exposed to Computer Architecture and to demonstrate their
application on real-time systems.

3. Outcome ofthe course: The students will learn the basics of Advance Computer architecture and will explore
many areas of emerging Computer Architecture.

4. Course Plan: As per the below format only

Unit Topics for Coverage

Unit 1 | Essential features of Instruction set architectures: CISC, RISC, performance of recent INTEL
processors

Unit 2 | Data path and control: Introduction, multi cycle implementation, digital design using h/D
description language

Unit 3 | Enhancing performance with pipelining: pipelining, data hazards and stalls, A/D & D/A
conversion errors

Unit 4 | Architectures for programmable digital signal processing devices: bus arch. and memory,
features for external interfacing.

5. Text Book:

1. D.A, Patterson, J.L. Hennessy, Computer Organization and Design: Hardware / Software Interface, 4th Edition,
Elsevier.

2. A.S. Tannenbaum, Structured Computer Organization, 4th Edition, Prentice-Hall

3. W. Wolf, Modern VLSI Design: Systems on Silicon, 2nd Edition, Pearson Education

4. KeshabParhi, VLSI digital signal processing systems design and implementations, Wiley

5. Avatar Sigh, Srinivasan S, Digital signal processing implementations using DSP microprocessors with examples,
Thomson
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Name of the Course: Optoelectronic Devices and Circuits

1. LTP structure ofthe course: 3-0-0(Hours/Week)
2. Objective of the course:

3. Outcome ofthe course:

4. Course Plan: As per the below format only

Unit

Topics for Coverage

Unit 1

Introduction: Review of Semiconductor Device Physics, Energy bands in solids, the E-k diagram,
Density of states, Occupation probability, Fermi level and quasi Fermi levels, p-n junctions,
Schottky junction and Ohmic contacts, Semiconductor optoelectronic materials, Bandgap
modification, Heterostructures and Quantum Wells.

Unit 2

Interaction of photons with electrons and holes in a semiconductor: Rates of emission and
absorption, Condition for amplification by stimulated emission, the laser amplifier.

Unit 3

Semiconductor Photon Sources: Electroluminescence, LED: Device structure, materials and
characteristics. The Semiconductor Laser:Basic structure, theory and device characteristics; direct
current modulation, Quantum-well lasers; DFB-, DBR- and vertical-cavity surface-emitting lasers
(VCSEL); Laser diode arrays. Device packages and handling.

Unit 4

Semiconductor Photodetectors:Types of photodetectors, Photoconductors, Single junction under
illumination: photon and carrier-loss mechanisms, Noise in photodetection, Photodiodes, PIN
diodes and APDs: structure, materials, characteristics, and device performance, Photo-transistors,
solar cells, and CCDs, Optoelectronic integrated circuits - OEICs.

Books/References :

1. Chuang, Shun Lien. Physics of photonic devices. Vol. 80. John Wiley & Sons, 2012.
2. S. Lien Chuang, Physics of photonic devices. VVol. 80.John Wiley & Sons, 2012.
3. P. Bhattacharya, Semiconductor Optoelectronic Devices, 2nd Edition

Text
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Fourth Semester (for M.Tech)

Hours/Week
Si. No Code Subject Name Type Credit
L T P
1. | PC-EC-THB605 Thesis ELC 16 0 0 32
Cumulative of 50 Credits +Total Semester Credit: 16 32 Hrs./week
Cumulative Degree Credits 66
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Communication Engineering
Table11: FirstSemester

Type Hours/Week
S.No. Code SubjectName Credit
L T P S
1. PCC 4 3 0 2 0
2. PC-CE-SSA502 | Statistical Signal Analysis PCC 4 3 0 2 0
3. PC-CE-RSS503 | Radiating Systems PCC 4 3 0 2 0
4, PC-CE-IML504 | Introduction to Machine Learning PCC 4 3 0 2 0
s HM-MS-RMI501 | Research Methodology & IPR-1 | HSMC 2 ) 0 0 0
' (For MTech and MTech-PhD both) | (AEC)
. HM-XX-XXX502 | Research Methodology & IPR-2 | HSMC 5 5 0 0 0
: (For MTech-PhD only) (AEC)
Total Semester Credits: 18/20 2421 :::.//x:gt
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Table 12: Second Semester
Hours/Week
S. No. Code SubjectName Type Credit
L T P S
PC-CE-PWC505 Principles of Wireless PCC 4 3 0 2 0
L Communications
5 PC-CE-RML506 Recent Advances in Machine PCC 4 3 0 9 0
: Learning
3. PE-CE-XXX5XX Program Elective-I PEC 3 2 0 2 0
4. PE-CE-XXX5XX Program Elective-II PEC 3 2 0 2 0
5 HM-MS-XXXXXX Community Services CEA 2 0 0 0 40
Independent Study as
advised by the Supervisor
(MTech-PhD)
6. RS-CE-INT702 This will be an Area Specific 4 0 0 8 0
Depth  Paper.  Detailed
Coursework appropriate to the
chosen area of research.
Cumulative of 18/20 Credits +Total Semester 16/20 20 Hrs./Week
Credit: / 28 Hrs./Week

M.Tech-Ph.D : After the end of Il Semester the M.Tech-PhD student moves into the Ph.D Section of the
Degree and will be henceforth governed by the Ph.D ordinance. Please note thatthere is a Summer Semester

between Il and Il Semester.

Exit option

After successful completion of one year (first two semesters), students may get M Tech ECE Certificate.

They need to do two courses in summer before exit.

1 M Tech Project

ELC

2 6G and Terahertz Communication

PCC
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Table 13: Third Semester (for M.Tech)

Hours/Week
S. No. Code SubjectName Type Credit
L T P
1. | PE-CE-XXX6XX | program Elective-1II PEC 4 3 0 2
2. | PE-CE-XXX6XX Program Elective-1V PEC 4 3 0 2
3. | OE-XX-XXX601 Open Elective-1 OEC 3 3 0 0
3. | PI-CE-MPP601 M. Tech Project ELC 5 0 0 10
Cumulative of 34 Credits +Total Semester 16 23 Hrs./Week
Credit:
Table 14: Fourth Semester (for M.Tech)
Hours/Week
S. No. Code SubjectName Type Credit
L T P
1. PI-CE-THE602 | Thesis ELC 16 0 0 32
Cumulative of 50 Credits +Total Semest.er 16 32Hrs fweek
Credit:
Cumulative Degree Credits 66
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Name of the Course: Introduction to Machine Learning

L-T-P structure ofthe course: 3-0-2 (Hours/Week)

Obijective ofthe course: Tomake students familiar with techniques for analysis and modelling of speechboth from
signal processing and machine learning aspects coving number of applications.

4. Outcome of the course: Machine learning is an exciting topic about designing machines that can learn from
examples. The course covers the necessary theory, principles and algorithms for machine learning. The methods
are based on statistics and probability.

5. Course Plan:

Unit | Topics for Coverage

Unit 1 | Introduction to Machine Learning
Basic ML concepts and examples, Basic Probability Notations, Bayesian Inference, Basic concepts of
statistics, probability and calculus.

Unit 2 | Supervised Machine Learning

Regression (Linear Regression, Ridge regression, Regression Trees, Non-linear regression, Bayesian
Linear regression, polynomial regression, Lasso regression, Gradient decent)

Classification (Random forest, Decision Trees, Logistic Regression, Naive Bayes classifier, multi-class
classification) Maximum Likelihood estimation, Regularization/MAP, Soft/Hard Margin SVM, SVM
Duality

Unit 3 | Unsupervised Machine Learning

Clustering (K-means clustering (Soft/Hard), KNN (k-nearest neighbors), Hierarchical clustering,
Anomaly detection, Neural networks, Principal Component Analysis, Independent Component Analysis,
A-priori algorithm, Posteriori Algorithm, Singular value decomposition)

Association (Hidden Markov Model, Gaussian Mixture Model, Gaussian Mixture Model-Universal
Background Model, Joint Factor Analysis, i-vector, i-vector/PLDA methods)

Unit 4 | Reinforce ment Machine Learning

Reinforcement Learning overview, The learning Task, Q-Learning, Nondeterministic Q-Learning,
Temporal Difference-Learning, RL-General formulation, Multi-armed Bandits, Markov Decision
Process and Deep Reinforcement Learning

6. Text Books and References:

Pattern Recognition and Machine Learning by Bishop, Springer, 2006.

Machine Learning: A Probabilistic Perspective by Kevin P. Murphy, MIT Press, 2012

The Elements of Statistical Learning, 2nd edition by Hastie, Tibshirani and Friedman, Springer-Verlag, 2008.
Bayesian Reasoning and Machine Learning by David Barber, Cambridge University Press, 2012.

Information Theory, Inference, and Learning Algorithms by David Mackay, Cambridge University Press, 2003.
Richard Sutton and Andrew Barto, Reinforcement Learning: An Introduction, Second Edition, MIT Press, 2018.

ISEUENOINE =


http://www.cs.ubc.ca/~murphyk/MLbook/
http://web.stanford.edu/~hastie/ElemStatLearn/
http://www.cs.ucl.ac.uk/staff/d.barber/brml/
http://www.inference.phy.cam.ac.uk/mackay/itila/
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M.Tech-PhD Credit Distribution

Table 24
M.Tech- PhD | I | Summer | v v 4 viE vl Total Credits

Program Core 0 0 0 0 0 @
Course (PCC) 16 8 8 4 36 28.13%

Program Elective 0 0 0 0 0 0
Course (PEC) 0 6 0 0 6 4.69%

Open Elective 0 0 0 0 0 0
Course (OEC) 4 2 0 0 6 4.69%
HSMC 0 4 8 8 12 12 12 12 12 80 62.5%
20 | 20 8 16 16 12 12 12 | 12 | 108 | 100.0%

M.Tech-PhD Credit Distribution (Pi-Chart)

62.5%

28.13%

I V. Tech-PhD Core
[ Program Elective

Hl HSMC

[ | Research




Indian Institute of Information Technology - Allahabad
Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Electronics and Communication Engineering

Ph.D.(ECE) for M. Tech(MIl or CE) Graduands from IIT -

Allahabad

M.Tech(ECE) graduates from M.Tech programme at I11T-Allahabad:

Such candidates selected through the regular Ph.D Selection interaction/interview; are already exposed to the research
being conducted at 111 TA and satisfy some prerequisites. This course structure will allow such students to come to par
with the M.Tech.-Ph.D students in one Semester.

Table 25: First Semester

Hours/Week

S. No. Subject Name Credit
L T P
1. | Research Methodology 4 3 10| 2
2. | Independent Study as advised by the Supervisor 4 0| 0] 8

Registration Colloquium: For this Colloquium, Candidate is expected to
3 finalise the Topic of research and to generate a report covering the possible 8 ol ol e

Statement of the problem, Related literature, Relevance, Importance followed
hv nrecentinn and defendinn the k:ame hefare the Dartaral committee

Total Semester Credit : 16 29 Hrs./week

e The M.Tech(ECE) student from I11T-Allahabad, will complete all additional credits/courses done by the dual
degree M.Tech-Ph.D students in their | Semester. At the end of | Semester the student will have to clear the
Registration Colloquium.

e The student will move directly to the 111 Semester of the M.Tech-PhD programme as givenin Table 17.

e The student will have to clearaminimum 92 credits to complete the credit requirement for the Ph.D programme.
Please note that the regular Ph.D. programme of the institute also requires the completion of 92 Credits.

e The Minimum duration for the completion of the Ph.D. Programme will be 5 Semester (2.5 Years).

1. Duration: The minimum duration of the program will be 2.5 years (5 Semesters).
2. Scholarship: Scholarship will be paid for a maximum period of 05 years

e First year and Second year Ph.D.’s Junior Research Fellowship (JRF)

e Third year Senior Research Fellowship (SRF). The student will move SRF only after only after an assessment of his
research work by the prescribed committee defined for the purpose (Doctoral Committee of the student which should
include an external examiner). If the work by the student is not to the marks and unsatisfactory, the assessment
committee may recommend the continuation of JRF or terminate the Fellowship.

e Financial support may further be extended to a maximum of 1 year. This will depend on the (i) strict assessment of
the students’ research performance, with a final approval of the Chairman Senate.

3. Course Fee: Same as regular Ph.D. programmes of the institute.

4. Supervisor: To be fixed before the commencement of the first semester in accordance with the provisions of
the PhD ordinance.

5. Doctoral Committee: To be constituted before the commencement of the first semester in accordance with
the provisions of the PhD ordinance.



Indian Institute of Information Technology - Allahabad
Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Electronics and Communication Engineering




Indian Institute of Information Technology - Allahabad
Deoghat, Jhalwa- 211015, Prayagraj, Uttar Pradesh

Department of Applied Sciences

M.Tech Curriculum 2023-24

Department of Applied Science
(NEP based Curriculum)

Guidelines for M. Tech& Duel degree M. Tech-PhD 2023-24

PC- Programme Core, PE- Programme Elective, ES- Engineering Science, BS- Basic Science, OE- Open
Elective, HM- Humanities and Management, MR- Minor, HR- Honor, AC- Audit Course

L-T-P (hr)
Lecture (L): 1 Credit = 1 hr/ week, Tutorial (T): 1 Credit = 1hr/week, Practical (P): 1 credit = 2 hr/week

The credits for all courses are given in LTP format. L stands for Lecture, T for Tutorial, P for Practice/Practical.
L=3 signifies 3 hours of Lectures per week, T=1 signifies 1 hour of Tutorial per week, and P=1 corresponds to 2
hours Practice/Practical per week. For M. Tech. students, T and P need not be explicitly mentioned in the Time
Table. The Practice/Practical component of the course could also be a Term paper or Term Paper along with the
lab. The discretion is left to the Teacher teaching the course.

The dual degree M.Tech.-Ph.D. Programme has been kept reserved. This is in tune with the spirit of NEP 2020. It
is envisaged with a target towards research leading to a PhD programme with a minimum duration of 04 years,
and with a possible exit for the award of MTech degree and/or PG Diploma after securing required credits.

Please refer to the M.Tech. and Ph.D. Ordinance for the other details of the M. Tech. and Ph.D. programs that is
available at the following link: https://aaa.iiita.ac.in/

The AS Department is offering the following specializations in each group:
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Department of Applied Sciences

M. Tech Biomedical Engineering

The M. Tech Biomedical Engineering program at IIIT-Allahabad is designed to provide students with a
comprehensive understanding of the interdisciplinary field that combines principles of engineering, medicine, and
biology. The mission of the Biomedical Engineering course at IIIT-A is to build up clinically adaptable solutions
for human health by educating the next generation of biomedical engineers, cultivating leaders, and nurturing the
amalgamation of science, engineering, and medicine in a discovery-focused environment. The main educational
objective is to offer a systematic training in the fundamentals of engineering science, design, and biology. The
curriculum is planned to endow with concepts essential to understanding living systems from the molecular and
cellular levels. The curriculum further incorporates principles of straight up integration, leading to the choice of a
technical area (biomedical imaging and instrumentation, cellular engineering, computational biomedical
engineering, or biomechanics), and culminates in a biomedical device design experience. With state-of-the- art
facilities and a team of experienced faculty members, IIIT-Allahabad is committed to offering students a
stimulating and nurturing learning environment.

Total Credit Distribution

Semester Semester I Semester 11 Summer Semester 111 Semester IV | Total Credits
Semester
M. Tech 18 19 0 17 12 66
PG Diploma 18 19 5 - ) 42
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M. Tech BME, Credit Distribution

M. Tech BI I I I v Total Credits
1. Program core 8 14 22 33%
2. Specialization Core 8 8 12%
3. Program Elective 3 6 9 14%
4. Open Elective 3 3 5%
S. Value Addition Course 2 2 3%
6. Thesis/Project 2 8 12 22 33%

B Program core

B Specilization Core

M Program Elective

B Open Elective

H Value Addition Course

M Thesis/Project
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Hard-Core Subjects

Table 1:

First Semester

SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1 Biomedical Circuits and Instrumentation PC-AS-BCI501 PCC 4 3_0-2-0
2] Biomechanics PC-AS-BOMS502 PCC 4 3_0-2-0
3. Research Methodology & IPR PC-AS-RMAS503 ELC 2 2—-0-0-0
12
Total Credit: 10 Hrs./week
Soft-Core Subjects (Choose a single basket)
Basket 1: Medical/B.Pharma. /Pharmacology/Biotechnology/M.Sc. in Biology or Life sciences
SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1| Biosignal Processing ES-AS-BOP501 PCC 4 3.0-2-0
2.| Biomath and Biostatistics BS-AS-BMB501 PCC 4 3.0-2-0
Total Credit: g | 10Hrs/week
Basket 2: Engineering/Technology/Instrumentation/Electronics/I'T/CS/Physics/Applied Physics
SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1.| Molecular Biology ES-AS-MBO502 PCC 4 3.0-2-0
2. Anatomy & Physiology ES-AS-APHS503 PCC 4 3.0-2-0
Total Credit: g | 10frs/week
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Basket 3: Applied Chemistry/Applied Math

SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1| Anatomy & Physiology ES-AS-APHS503 PCC 4 3.0-2-0
2.| Biosignal Processing ES-AS-BOP501 PCC 4 3.0-2-0
Total Credit: g | 10frs/week
Table 2: Second Semester
SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1| Advanced Medical Instrumentation PC-AS-AMI504 PCC 4 3-0-2-0
» | Biomedical Imaging PC-AS-BIMS505 PCC 4 3-0-2-0
3| Medical Sensors and Actuators PC-AS-MSAS506 PCC 4 3.0-2-0
4 Elective I PE-AS-XXX501 PEC 3 3-0-0-0
5| Mini Project PC-AS-MPJ507 ELC 2 0-0-4-0
6. HSMC HM-AS-RMI501 VEC 2 2-0-0-0
24
Total Credit: 19 Hrs./week

EXIT: After the end of second Semester, after clearing all the papers, the M. Tech student may eligible

for PG Diploma in Biomedical Engineering. However, these students have to secure additional 5

credits from summer semester for awarding PG diploma, which is mandatory. For regular M. Tech

students there is no need of summer semester.

Table 3: Summer Semester (for PG-Diploma)

SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1. Summer PI'OjCCt PC-AS-SPJ508 ELC 2 0—0-4-0
2. Medical Instrumentation Course/NPTEL PC-AS-MIC509 PCC 3 3-0-0-0
Total Credit: 5 | THrslweek
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Table 4: Third Semester

SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1. Elective 11 PE-AS-XXX502 PEC 3 3-0—0-0
2. Elective 111 PE-AS-XXX503 PEC 3 3-0-0-0
3| Open Electives OE-XX-xxx501 OE 5 3-0-0-0
4| Major Project PC-AS-MPJ509 ELC 8 0-0-16-0

25
Total Credit: 17 Hrs./week
Table 5: Fourth Semester

SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1. M. Tech Thesis PC-MTHS510 ELC 12 0—0-24-0

24
Total Credit: 12 Hrs./week
Table 6: List of Electives (for elective I, II and III)

SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1| Bioelectrics PE-AS-BIE501 PEC 3 3-0-0-0
5 [Biomaterials and Tissue Engineering PE-AS-BTES02 PEC 3 3-0-0-0
3 | Medical Image Processing PE-AS-MIP503 PEC 3 3-0-0-0
4 Nanobiotechnology and Nanoinformatics PE-AS-NBN504 PEC 3 3-0-0-0
5| Bio-MEMs PE-AS-BIM505 PEC 3 3-0-0-0
6| Artificial Organs and Implants PE-AS-AOI506 PEC 3 3-0-0-0
7| Engineering Processes in Biological Systems PE-AS-EPB507 PEC 3 3-0-0-0
g | Soft Computing Tools for Biomedical Engineering PE-AS-SCT508 PEC 3 3-0-0-0
9 | Computational Methods for Biomedical Engineers PE-AS-CMB509 PEC 3 3-0-0-0
1 Modeling of Biomedical Engineering Systems PE-AS-MBES510 PEC 3 3-0-0-0
Telemedicine PE-AS-TEM511 PEC 3 3-0-0-0
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17 Immunotechnology PE-AS-IMT5012 PEC 3 3-0-0-0
17 Medical Information Systems and PACS PE-AS-MIP513 PEC 3 3-0-0-0
14 Machine Learning for Medical Systems PE-AS-MLM514 PEC 5 3-0-0-0
14 Computer Aided Drug Designing PE-AS-CADS515 PEC 3 3-0-0-0
14 Clinical Biochemistry PE-AS-CBC516 PEC 3 3-0-0-0
1] Infectious Disease Modeling PE-AS-IDB517 PEC 3 3-0-0-0
14 Material Informatics PE-AS-MIN518 PEC 3 3-0-0-0
14 Instrumentations PE-AS-INS519 PEC 3 3-0-0-0
»( Biomedical Engineering for Space PE-AS-BES520 PEC 3 3-0-0-0
51 Fluid Mechanics for Biological Systems PE-AS-FMB521 PEC 3 3-0-0-0
24 Survival Analysis PE-AS-SANS522 PEC 3 3-0-0-0
»q All the electives provided in M. Tech BI basket are available for M. Tech BME students also

»4 OPEN ELECTIVES

»4 Open Elective from IT OE 3

¢ Open Elective from ECE OE 3
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Bioinformatics (M.Tech& Dual degree M.Tech-PhD)

Bioinformatics is one of the interdisciplinary courses which involve study of biology, computer science, and
information technology. Bioinformatics uses both computation and assessment tools to collect and translate
biological data. This is suitable for development of algorithms and tools suitable for large biological databases,
design data frameworks, and develop and adjust algorithms. M. Tech Bioinformatics at the Indian Institute of
Information Technology — Allahabad, is a four semester’s program designed to develop the skills in Information
Technology and Data science applied on Biological Data. M. Tech in Bioinformatics is an excellent avenue to
build your career, which provides an interdisciplinary platform through the amalgamation of Information
Technology, Statistics, Mathematics and Biology. The coursework is designed to include a balance of functional
knowledge as well as practical learning spread over four semesters covering, Computer programming, Data
structure and  Algorithms, Database Management System/Biological Information System and
Management(Applied on Large Scale Biological Data), Mathematics, Statistics, Machine Learning and emerging
topics such as Big Data, Deep Learning, Pattern Recognition as electives.

Total Credit Distribution

Semester Semester I Semester 11 Summer Semester 111 Semester IV | Total Credits
Semester
M. Tech 18 19 0 17 12 66
PG Diploma 18 19 5 - ) 42
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Dual degree M. 20 19 *After Second semester, Dual degree M. Tech-PhD
Tech-PhD* students will follow PhD ordinance /Curriculum
M.Tech BI, Credit Distribution
M. Tech BI I II 11T v Total Credits
Program core 6 12 18 28.13 %
Specialization Core 12 12
18.75%
Program Elective 3 6 9 14.06%
Open Elective 3 3 4.69%
Value Addition Course 2 2
3.13%
Thesis/Project 2 8 12 22 34.38%
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M Program core
M Specilization Core
M Program Elective
M Open Elective
M Value Addition Course
m Thesis/Project
Dual Degree M. Tech-PhD BI, Credit Distribution
M. Tech BI I II a (v |V VI VII | VIII | Total Credits
1{ Program core 6 12 8 26 20%
2| Specialization Core 12 12 10%

10
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3| Program Elective 3 3 2.5%

4| Open Elective 3 2.5%

5] Value Addition Course 2 1.6%

6] Thesis/Project/Summer 10 8%
Project

7] Research Credit/ 12 12 12 12 12 68 57%
Colloquium

M Program core

2.42%

1.61% I Research

W Open Elective

M Specilization Core

M Program Elective

Credits/Colloquim

m Value Addition Course

M Thesis/Project/Summer
2.42% Project

Table 7: First Semester (M. Tech and Dual Degree M. Tech-PhD)

SI. Course Name Code Type | Credit| Hours

No. L-T-P-S
1., OMICS BS-AS-OMI501 PCC 4 3.0-2-0
» | Biological Data Analytics PC-AS-BDA501 PCC 4 3_0-2-0

11
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3.| Scripting and Computer Environments ES-AS-SCE501 PCC 4 2-0-4-0
4 Data Structure and Algorithms ES-AS-DSAS502 PCC 4 2_0-4-0
5. Research Methodology & IPR (for M. Tech and M. PC-AS-RMAS504 ELC ) 2-0-0-0
Tech-PhD)
6. Research Methodology (for M. Tech-PhD) PC-AS-RMAS505 ELC 2 2-0-0-0
24Hrs./week
Total Credit: 18/20 | 26Hrs./week

Table 8: Second Semester (M. Tech and Dual Degree M. Tech-PhD)

SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1| Next Generation Sequencing Tools and Algorithms PC-AS-NGS502 PCC 4 3_0-2-0
2.| Molecular Structure Prediction and Visualization PC-AS-MPV502 PCC 4 3_0-2-0
3 Biological Information System and ES-AS-BIM503 PCC 4 3.0-2-0

Management
4| HSMC HM-AS-RMI501 VEC % 2_0-0-0
5| Elective-1 PE-AS-XXX PEC 3 3-0-0-0
¢.| Mini Project PC-AS-MPJ510 ELC 2 0-0-4-0
24

Total Credit: 19 Hrs./week

EXIT: after the end of second Semester, after clearing all the papers, the M. Tech student may eligible
for PG Diploma in Bioinformatics. However, these students have to secure additional 5 credits from

summer semester for awarding PG diploma, which is mandatory.

Dual degree M. Tech-Ph.D.: After the end of Il Semester the M. Tech-PhD student moves into the Ph. D
Section of the Degree and will be henceforth governed by the Ph.D. ordinance. Please note that there is a

Summer Semester which will be between Il and Il Semester. For regular M. Tech students there is no need
of summer semester.

12
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Table 9: Summer Semester

SI. Course Name Code Type | Credit| Hours
No. L-T-P-S
1| Summer Project (for PG Diploma) PC-AS-SPJ503 ELC 2 0-0-4-0

5 S).lsterns Biology/ Cheminformatics/NPTEL (for PG | PC-AS-SCN509 PCC 3 3-0-0-0

Diploma)
3| Summer Project (for M. Tech-PhD) PC-AS-SPJ504 ELC 8 0-0-16-0
7 Hrs./week
Total Credit: 5/8 | 16 Hrs./week
Table 10: Third Semester (M. Tech)
SI. Course Name Code Type | Credit| Hours

No. L-T-P-S
1. Elective 11 PE-AS-XXX PEC 3 3-0-0-0

2. Elective 111 PE-AS-XXX PEC 3 3-0-0-0

3| Open Electives OE-EC/IT OEC 3 3-0-0-0
4| Major Project PC-AS-MRP501 | gic 8 0-0-16-0

25
Total Credit: 17 Hrs./week
Table 11: Third Semester (M. Tech-PhD)
SI. Course Name Code Type | Credit| Hours

No. L-T-P-S
1 | Research specific breadth course/Self study PC-AS-RSB501 PCC 4 0—-0—0-8

» | Research specific depth course/Self study PC-AS-RSD502 PCC 4 0—0—0-8

3 Open Electives OE-EC/IT OEC 3 3.0-0-0
4. Research Credit PC-AS-RGC 601 ELC 8 0-0-—16-0

35
Total Credit: 19 Hrs./week
Table 12: Fourth Semester (M. Tech)
[ S | Course Name | Code | Type |Credit| Hours |

13
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No. L-T-P-S

2. M. Tech Thesis PC-MTHS502 ELC 12 0—0-24-0
24
Total Credit: 12 Hrs./week
Table 13: Fourth Semester (M. Tech-PhD)

SI. Course Name Code Type | Credit| Hours

No. L-T-P-S
1. Research Credit PC-AS-RPC601 12 0-0-24-0

24
Total Credit: 12 Hrs./week
Table 14: List of Electives (for elective I, II and III)

SI. Course Name Code Type | Credit| Hours

No. L-T-P-S
1 | Machine Learning for Biological Systems PE-AS-MLB501 PEC 3 2.0-1-0
5| Cheminformatics PE-AS-CHI502 PEC 3 3.0-0-0
3 | Molecular Medicine PE-AS-MOMS503 PEC 3 3.0-0-0
4| Cognitive Modeling PE-AS-CGM504 PEC 3 3-0-0-0
5 | Advance Data Analytics Deep Learning PE-AS-ADDS505 PEC 3 2-0-1-0
6| Systems Biology PE-AS-SYS506 PEC 3 3-0-0-0
7 | Parallel Computing PE-AS-PLP507 PEC 3 3-0-0-0
g | Pattern Recognition PE-AS-PRES08 PEC 3 2-0-1-0
9| Numerical Methods PE-ASNUMS09 | PEC | 3| 3.0.0.0
1( All the electives provided in M. Tech BME basket are available for M. Tech BI students also
11 OPEN ELECTIVES
11 Open elective from IT OE-IT 3
11 Open elective ECE OE-ECE 3

14
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Proposed Minor courses for B. Tech IT/ECE

(A)Minor in Biological Data Analytics Course Curriculum

SI. No. Course Name Semester Credit L-T-P

1. | Proteomics and Genomics 3 3-0-0

2. | Next Generation Sequencing 3 3-0-0

3. | Cheminformatics for Engineers 3 3-0-0

4. | Systems Biology and Modeling 3 3-0-0

5. | Molecular Structure Prediction 3 3-0-0
Total Credits 15

(B)Minor in Medical Diagnostics and Therapeutic Technology Curriculum

SI. No. Course Name Semester Credit L-T-P

1. | Basics of Human Anatomy & Physiology 3 3-0-0

2. | Biomedical Instrumentation 3 3-0-0

3. | Bio-MEMs and Nanotechnology 3 3-0-0

4. | Medical Imaging 3 3-0-0

5. | Tissue engineering and Gene therapy 3 3-0-0
Total Credits 15

15
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(C) Minor in Quantum Computation and Quantum Information Course Curriculum

SI. No. Course Name Lab Credit L-T-P
requirement
1. Fundamentals of Quantum Computation 3 3-0-0
2 Information Theory and Entropy 3 3-0-0
3. Spintronics 3 3-0-0
4. Quantum Cryptography 3 3-0-0
5. Functional Quantum Materials 3 3-0-0
Total Credits 15

List of Open Electives for IT/ECE (B. Tech)

SI. No. Course Name Semester Credit L-T-P
1. | Tomography Imaging 3 3-0-0
2. | Bioinformatics 3 3-0-0
3. | Introduction to quantum computing and 3 3-0-0

Information
4. | Advanced quantum computing and 3 3-0-0
Information
5. System modeling and simulation 3 2-0-1
6. | Nonlinear dynamics 3 3-0-0
7. Solid State Physics -I 3 3-0-0
8. | Solid State Physics -1I 3 2-0-1
9. Spintronic and Magnetic Materials 3 3-0-0
10. | Photonic Crystals and Metamaterials 3 3-0-0

16
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11. | Algebra and Number Theory 3 3-0-0
12. | Introduction to Topology 3 3-0-0
13. | Real Analysis 3 3-0-0
14. | Numerical Analysis 3 3-0-0

17



Svyllabus for M. Tech BME

Biomedical Circuits and Instrumentation

1. Name of the Course and Code: Biomedical Circuits and Instrumentation (PC-AS-BCI501)
2. LTP structure of the course: 3-0-1

3. Objective of the course: To instruct about medical instruments currently in use in medical domain

with a special focus on the building blocks of such instruments.

4. Outcome of the course: Familiarity with key Medical Devices such as ECG, EMG, EEG, Cardiac
Output Computer, Blood Pressure Measurement, Plethysmograph, Ultrasound Machine, etc., their

operation principle, static and dynamic characteristics.

5. Course Plan:

Component Unit | Topics for Coverage

Component 1 | Unit | Transducers for Biomedical Application: Resistive transducers — Muscle
1 force and Stress (Strain gauge), Spirometers (Potentiometric), humidity,
Respiration (Thermistor); Inductive Transducers — Flow measurements,

muscle movement (LVDT).

Unit | Capacitive Transducers — Heart sound measurement, Pulse pick up;
2 Photoelectric Transducers - Pulse transducers, Blood pressure, oxygen
Analyses; Piezoelectric Transducers — Pulse pickup, ultrasonic blood

flowmeter; Chemical Transducer:

Component 2 | Unit | ECG (Amplifiers and Circuits), EEG, Plethysmography, Cardiac Output

3 Measurement.

Unit | Ultrasonic Transducers and Ultrasonic Imaging, Beam Steering,

4 Flowmeters, Full Body Plethysmograph, EMG

18



6. Text Books:

1. D. Patranabis, Sensors and Transducers, Prentice Hall of India, 2nd Edition,1984
1.  H. S. Kalsi , Electronics instrumentation, Tata Mc Grow Hill education Pvt. Ltd., 3"edition
2010.
iii.  Jon. B. Olansen and Eric Rosow, Virtual Bio-Instrumentation Biomedical, Clinical and

Healthcare Applications using LabVIEW, Prentice Hall, first edition, 2002.

Biomechanics
1. Name of the Course and Code: Biomechanics (PC-AS-BOMS503)
2. LTP structure of the course: 3-0-1

3. Objective of the course: This course will focus primarily on the various aspects of application of
the principles of mechanics to the study of biological systems - covering the interaction of the human
body with the physical world by combining principles from biology and physics - statics, dynamics,

muscle activation, mechanical properties of muscle and movement analysis.

4. Outcome of the course: The students will learn the concepts of mechanics concerning to human
movement, particularly those pertaining to exercise, sport, and physical activity. The student should
gain an understanding of the mechanical and anatomical principles that govern human motion and
develop the ability to link the structure of the human body with its function from a mechanical
perspective. They will understand the domain of Biofluidmechanics and Cardiovascular mechanics,
which will help them in understanding the governing laws of physics related to the mechanical
behavior, as well as movement of fluid present in our body. Furthermore, in this course it is desired that
each student be able to: 1) describe motion with precise, well-defined mechanical and anatomical
terminology; 2) understand and quantify linear and angular characteristics of motion; 3) understand the
quantitative relationships between angular and linear motion characteristics of a rotating body; and 4)

understand and quantify the cause and effect relationship between force and linear and angular motion.

5. Course Plan:

Component | Unit Topics for Coverage

19



Component

1

Unit 1:

Introduction to biomechanics, Joint mechanics, Human joint forces,
Mechanics of elbow joints, Mechanics of shoulder joints, Mechanics of

hip joints, Mechanics of knee joints, Mechanics of ankle joints

Unit 2:

Tissue mechanics, Introduction, Mechanical properties, Biological
materials, Bone as composite material, Adaptation of bone stress and
strain, Properties of cortical bone., Properties of cancellous bone, Teeth
and its properties, Viscoelasicity, Dynamic behavior, Viscoelastic model,
Soft tissue mechanics, Soft tissue properties: contribution of collagen,

Elastin and mucopolysaccarides, Mechanical testing of soft tissue

Unit 3:

Human locomotion, Gait analysis, Events of gait, Variable measured
during gait, Motion analysis, Energy considerations, Muscles function,
Force data, Prediction of segment moment of inertia, Measurement

devices, Kinematics, Foot pressure pedobarograph.

Component
2

Unit 4:

Biofluid mechanics, Introduction, Viscosity and viscometry, Capillary
viscometer, Coaxial cylindrical viscometer, Cone and plate viscometer,
Blood, Model of peripheral circulation, Coagulation, Blood rheology and
its clinical application, Red cell size and shape, Cell membrane, Osmotic

swelling, Area dilation, Shear of membrane, Synovial fluid

Unit 5:

Cardiovascular mechanics, Layers of heart wall, Chambers of heart,
Heart valves, Blood supply to myocardium, Conduction system, Heart
sound, Heart rate cardiac cycle, Electrical activity of heart, Cardiac
output, Disease of cardiovascular system, Artificial heart valve, Design

of valve, Structural deterioration of biological valves

6. Suggested Text & References:

(1) Fung, Y. C.: Biomechanics: Mechanical Properties of Living Tissues. 2nd Ed., Springer

(i1) C. Ross Ethier and Craig A. Simmons: Introductory Biomechanics: From Cells to Organisms.

Cambridge University Press.

and Design. Springer.

(i11)J.D. Humphrey and S.L. Delange. An Introduction to Biomechanics: Solids and Fluids, Analysis

(iv)B. Alberts, D. Bray, J. Levis, M. Raff, K. Roberts & J. D. Watson: Molecular Biology of the Cell;
5th Ed, Garland Science.

20




(v) R. Kamm and M. K. Mofrad. Cytoskeletal Mechanics: Models and Measurements. Cambridge
University Press.

(vi)Supplementary Class notes

Biosignal Processing

1. Name of the Course and Code: Biosignal Processing (ES-AS-BOP504)
2. LTP structure of the course: 3-0-1
3. Objective of the course: To impart understanding of Signals and their transformation.

4. Outcome of the course: The students are expected to be concurrent with understanding Biological
Signals acquisition, sampling rate and its impact, discrete domain analysis and application of signal

processing tools to extract information relevant to the medical domain.

5. Course Plan:

Component | Unit Topics for Coverage

Component 1 | Unit 1 Essentials of continuous time signals and systems: convolution,;

Discrete time signals and systems.

Unit 2 Sampling and quantization, the sampling theorem and signal

reconstruction; Z-transform, Filters

Component 2 | Unit 3 Fourier transforms, system transfer functions, Frequency analysis of

discrete signals and systems: the discrete Fourier transform,

Unit 4 Power spectrum estimation and system identification; Systems with

Feedback Control: stability analysis.

21



6. Text Books:

1. A.V. Oppenheim, A.S. Willsky& H.S. Nawab: Signals & Systems, Prentice Hall, India, 1997

Discrete Time Signal Processing, Oppenheim, Schaefer, Pearson

Biomath and Biostatistics

1. Name of the Course: Biomath and Biostatistics (BS-AS-BMB505)
2. LTP structure of the course: 3-0-1

3. Objective of the course: To expose students to numerical methods of relevance to computational

Biology and Bioinformatics

4. Outcome of the course: Students will be able to convert a qualitative problem into computer

based solutions

5. Course Plan:

Component Unit Topics for Coverage

Introduction, Taylor series; Least square method; Curve fitting;
Component 1 Unit 1 | Solving ordinary differential equations; Partial differential equations;
Matrix algebra; Eigen Values and Eigen Vectors; Optimization and
minimization

Unit 2

Component 2 Unit 3 | Events and Probability Spaces; Conditional Probability; Independence;
Random Variables and Distributions; Expectation; Special Distributions:
Binomial, Poisson and Normal distributions, Central Limit Theorem and
it’s applications, Estimation.

Unit 4

6. Text book: Numerical Methods for Engineers by Chapra and Canal

22
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