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i Minutes of the 20" Senate
Meeting held on 24" February, 2021

MINUTES OF THE 20" SENATE MEETING HELD ON 24" FEBRUARY,2021

The 20" Senate Meeting of National Institute of Technology Manipur was held on 24" February,
2021 at 11.00 AM.
The following members were present:

* Prof. (Dr.) Goutam Sutradhar : Ex-officio Chairman
Director, NIT Manipur

%+ Prof. Memcha Loitongbam : Member
Manipur University

%+ Prof. Debkumar Chakrabarti ! Member
[IT Guwahti

¢ Prof. Chiranjib Bhattacharjee : Member
Jadavpur University

%+ Dr. Jisnu Basu : Distinguished Invitee
Saha Institute of Nuclear Physics, Kolkata

** Dr. Prabir Kumar Mukhopadhyay : Distinguished Invitee
Damodar Valley Corporation

<+ Dr. P. Albino Kumar ¥ Member
Dean (AA). NIT Manipur . "

% Prof. Rajesh Kumar Bhushan : Member
Mechanical Engineering Deptt., NIT Manipur

%* Dr. M. Sunil Singh : Member
HoD, Civil, NIT Manipur

% Dr. Shuma Adhikari : Member
HoD, EE, NIT Manipur

< Dr. Manoj Kumar : Member
HoD, ECE. NIT Manipur .

% Dr. Kh. Johnson Singh z Member
HoD, CSE, NIT Manipur

% Dr. H. Neeranjan Singh : Member
HoD, Mechanical Engg., NIT Manipur

* Dr. Ch. Barchand Singh : Member
HoD, Mathematics Deptt., NIT Manipur )

% Dr. Bibhu Prasad Swain s Member
HoD, Physics Deptt., NIT Manipur

¢+ Dr. Chandi Charan Malakar : Member
HoD, Chemistry Deptt., NIT Manipur

% Dr. Sangeeta Laishram : Member
HoD, HSS, NIT Manipur

** Prof. Kh. Manglem Singh : Secretary

Registrar (i/c), NIT Manipur

At the outset, the Director NIT Manipur welcomed all the new members and the distinguished

invitees.
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- Minutes of the 20" Senate
Meeting held on 24" February, 2021

The Director invited the Registrar (i/c) to initiate the proceedings on the agenda items.

ITEM NO. 20.1:

03/11/2020 via Video Conferencing

The Senate confirmed the minutes of the 19" Senate meeting held on 03/11/2020.

ITEM NO. 20.2:

03/11/2020 via Video Conferencing

Confirmation of the minutes of the 19" Senate meeting held on

Action taken on the decision of the 19" Senate Meeting held on

The actions taken on various decisions of the 19" meeting of the Senate are as follows:

Sl. Item No. Agenda Decision Taken Action Taken | Remarks
No.
1. ITEM To consider and approve the | The Senate approved the Academic Calendar | Complied Noted
NO. 19.3; Academic Calendar (No\.ren]ber (NOVEmbEF 2020- March 2021} for B.Tech.
2020- March 202[) for B.Tech. 1st st year admitted in 2020-21 Academic
year admitted in 2020-21 Academic Session (Online Classes due to COVID-19)
Session
2. ITEM To ratify the award of B.Tech. | The Senate ratified the award of B.Tech. | Noted Noted
NO. 194 | degree to students who passed out in | Degree to 109 students who were awarded
2020 degree by the 7" Convocation held on
12/10/2020
3. ITEM To ratify the award of M. Tech | The Senate ratified the award of M.Tech | Noted Noted
NO. 19.5 | degree to students who passed out in | Degree to 57 students who were awarded
2020 degree by the 7" Convocation held on
12/10/2020
4, ITEM To ratify the award of M. Sc degree | The Senate ratified the award of M.Sc Degree | Noted Noted
NO. 19.6 | to students who passed out in 2020 | to 30 students who were awarded degree by
the 7" Convocation held on 12/10/2020
5. ITEM To ratify the award of Ph.D degree The Senate ratified the award of Ph.D Degree | Noted Noted
NO. 19.7 to 15 students who were awarded degree by
the 7 Convocation held on 12/10/2020
6. ITEM To ratify the Award of Gold Medals | The Senate ratified the award of Gold Medals | Noted Noted
NO. 19.8 to B.Tech. toppcrs who pasged in| o B. Tech [Oppefﬁ. The __Chairman’s Gold
2020. (Overall Topper) and Institutional Gold
medals  (Branch  toppers) in. B.Tech
programme were awarded by the 7"
Convocation held on 12/10/2020
7 ITEM To ratify the promotion of Felix | The Senate ratified the promotion of Felix | Noted Noted
NO. 19.9 | Pougongrhei Gonmei (16104002) of | Pougongrhei Gonmei (16104002) of Electrical
Electrical Engineering Department | Engineering Department to 5" Semester in the
to 5" Semester in the August — | August —December, 2020 session on a case to
December, 2020 session case basis
8. ITEM To ratify the promotion of | The Senate ratified the promotion of | Noted Noted
NO. 19.10 | Khuplianlal (17103033) of | Khuplianlal (17103033) of Computer Science

Computer Science and Engineering
Department to 7" Semester in the
August —December, 2020 session

and Engineering Department to 7" Semester
in the August —December, 2020 session on a
case to case basis
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Minutes of the 20" Senate
Meeting held on 24" February, 2021

ITEM Miscellaneous:
NO. 19,11
Prof. Rajesh Kumar Bhushan

proposed three new courses in
Mechanical Engineering for Ph.D
course work for approval viz.

The Senate approved the Syllabi of the above
three electives in Mechanical Engineering
Department both for M.Tech and Ph.D
programme.

Noted

|. Code: ME363 Advanced
Mechanics of Solids ~ 3-0-0-6

2. Code: ME565Mechanics of
Composite Materials 3-0-0-6

3. Code: ME580Advanced
Mechatronics 3-0-0-6

Noted

ITEM NO. 20.3: To consider to provide scholarship to new M.Tech/ PhD students from
the day of first class

The 20" Senate approved to provide scholarship/fellowship to new M.Tech/ PhD students from
the day of their first class for those students with GATE/NET qualification.

ITEM NO. 20.4: To ratify the Enrolment coding of different programmes/ departments
/ discipline

The 20"  Senate meeting  ratified  the  Enrolment coding of different
programmes/departments/discipline which is appended at Annexure-1.

ITEM NO. 20.5: To consider to approve in fixing the PhD thesis expert honorarium

The 20" Senate meeting approved in fixing the Ph.D thesis expert honorarium as

1. Thesis Correction - Rs. 10,000 ( Indian)
2. Thesis Correction : $ 500
3. Viva Voce Expert : Rs. 5,000/ $ 250
ITEM NO. 20.6: To discuss the deduction and cancellation policy of seats of the student

The 20" Senate meeting recommended to refund to the students who have cancelled their seats
after the final admission in 1% year (B.Tech/M.Sc/M.Tech/Ph.D) in NIT Manipur subject to
approval of the Finance Committee and BoG meeting which are detailed below. The students
have the opportunity to withdraw the admission from NIT Manipur before the last round of
central counselling; however, few candidates still reserved the seats and cancelled it after the last
round. Blocking such seats deprived the deserving candidates from admission to NIT Manipur
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Minutes of the 20" Senate
Meeting held on 24" February, 2021

and also created a huge loss of tuition & institutional development fees for the remaining 7

semesters,
B.Tech M.Tech M.Sc PhD
Iltems Amount | Items Amount | Items Amount | ltems Amount
(Rs.) (Rs.) (Rs.) (Rs.)
Students Activity 100 | Students Activity 1000 | Laboratory 400 | Students  Activity 100
fee fee fee fee
Medical Insurance 1200 | Medical Insurance 1200 Medical 1000
& OPD facilities & OPD facilities
fee (per annum) fee (per annum)
Caution  Money 5000 | Caution  Money 5000 Caution Money 5000
(Refundable) (Refundable) (Refundable)
Grade Card fee 500 | Grade Card fee 500 | Grade Card 500 | Grade Card fee 1000
fee
Smart ID fee 200 | Smart ID fee 200 | Smart ID fee 200 | Smart ID fee 200
Prospectus Fee 300 Exam Fee 250 | Alumni fee 300
= Degree Certificate 500
fee
Total 8200 7900 1350 9000
ITEM NO. 20.7; To permit B.Tech final year students to give their project presentation

after the end semester examination for the present academic session

The 20™ Senate meeting approved in permitting B.Tech final year students to give their project
presentation after the end semester examination for the present academic session.

ITEM NO. 20.8: To discuss on yearly contingencies carry over for the PhD student

The 20" Senate meeting approved that there should not be any contingencies carry over from one
financial year to another for the Ph.D students.

ITEM NO. 20.9: To discuss on excess fees either to refund or for adjustment in the next

semester

The 20" Senate meeting approved to refund double fee payment made through loan due to late
sanction of loan by the bank. For little excess money credited in the student account, the Senate
directed not to refund but to get adjusted in the next semester fee payment.
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) Minutes of the 20" Senate
Meeting held on 24" February, 2021

ITEM NO. 20.10; To discuss on cancellation of Mr. Ingudam Bidyasagar’s (15PCE004)
admission

The 20™ Senate meeting directed that a letter may be served to Mr. Ingudam Bidyasagar
(ISPCE004) as an ultimatum from the Administration side.

ITEM NO. 20.11: To discuss on cancellation of Mr. Ningombam Bikramjit, 18407001,
PhD student

The 20" Senate meeting approved to cancel the Ph.D seat of Mr. Ningombam Bikramjit on the
ground that the student has not reported to his supervisor and department from 28/08/2019 till
the date of the above meeting and above all he has not registered since ODD 2020 Semester
(January).

ITEMNO. 20.12:  To discuss the academic calendar for (Aug- Dec), 2021

The 20" Senate meeting approved the Academic Calendar for (Aug-Dec), 2021 and SOPs along
with Academic Calendar for B.Tech ¥ year students (2" Semester) which are appended at
Annexure -2 and Annexure-3. ’

ITEM NO. 20.13: To discuss for the provision to PhD student getting scholarship from
project after his/her project completion

The 20™ Senate meeting deliberated to treat on case to case basis on the genuine credentials of
the students (JRF) [GATE/NET] and availability of supernumerary seats.

ITEM NO. 20.14: Discussion on the issuance of Certificates bj the Academic Section

The Senate deliberated that the matter lies with the discretionary power of the Dean (Academic
Affairs).

ITEM NO. 20.15: To consider and approve of courses/training under NEP and to
provide remuneration for NIT staff who are involved in NEP

The 20™ Senate meeting recommended to provide remuneration to resource person from the
funds collected as participation fees. The Senate directed to come up with detailed course
structure (duration) with respect to the courses/training proposed under NEP-2020 in the next
Senate meeting.

ITEM NO. 20.16: To consider to approve to change the subject name “Electronics and
Electrical Measurement and instrumentation Lab. (Electives) to
Electronics, Electrical & Instrument measurement Lab. for ECE
Department '




» Minutes of the 20" Senate
Meeting held on 24" February, 2021

The 20" Senate meeting approved to change the subject name “Electronics and Electrical
Measurement and instrumentation Lab. (Electives) to Electronics, Electrical & Instrument
measurement Lab.

ITEM NO. 20.17: To discuss on Civil M. Tech course approval

The 20" Senate meeting gave the Ex-Post facto approval for Courses under Major/Electives for
M.Tech programme in Civil Engineering Department which is given below:

Sl Course Title /Code Rem.
No.
1. ADVANCED FLUID MECHANICS (3-0-2-8)
2. FLUVIAL HYDRAULICS (3-0-0-6)
3 ECOHYDROLOGY & ECOHYDRAULICS (3-0-0-6)
4, GEOSPATIAL HYDROLOGY & CLIMATE CHANGE (3-0-2-8)
& GEOINFORMATICS FOR DISASTER MANAGEMENT (GeoDM) (3-0-0-6)
6. GEOMATICS in URBAN ANALYSIS (3-0-0-6)
7. THERMAL MICROWAVE & HYPERSTECTRAL REMOTE SENSING (3-0-2-8)
8. GROUNDWATER ENGINEERING : (3-0-0-6)
ITEM NO. 20.18: To consider to float new eclectives for M.Tech programme in Civil

Engineering Department

The 20" Senate meeting approved in floating of new electives for M.Tech programme which are
given below:

CE 510: Biological Processes in Environmental Engineering (3-0-0-6)
CE 512: Environmental Systems Engineering Laboratory (1-0-4-6)
CE 514: Industrial Waste water Pollution Control (3-0-0-6)

The detailed new electives of M.Tech programme in Civil Engineering are appended at
Annexure — 4,

ITEM NO. 20.19: To consider and permit to have more guest faculty for Mathematics
Department

The 20" Senate meeting recommended to fix Rs.1500/- per lecture with a maximum of Rs
20,000 per month and Rs.60, 000/~ per semester (as maximum class is 40 lectures per semester)
as remuneration to the Guest Lecturer subject to approval of the Finance Committee and BoG of
the institute. The Senate also recommended to engage Guest Lecturer based on the work load of
4 regular faculty members, who are taking B.Tech and M.Sc classes.

ITEM NO. 20.20: To seek pérmission in converting regular to part-time PhD by Mr.
Oinam Vivek Singh (Enrolment No. 17403003)

7
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Minutes of the 20" Senate
Meeting held on 24" February, 2021

The 20" Senate meeting approved in permitting Mr. Oinam Vivek Singh (Enrolment No.
17403003) of CSE Department to convert from regular to part-time Ph.D category.

ITEMNO.20.21:  To consider in permitting MSc students (Gate & Non Gate) to apply
for admission in M. Tech programme in the ECE department

The 20" Senate meeting approved in permitting MSc students (Gate & Non Gate), who have
completed M.Sc in relevant fields based on CCMT.

ITEM NO. 20.22: To consider in reconstructing M. Tech degree with revision of
syllabus of ECE Department

The 20™ Senate meeting approved the proposed revised M.Tech syllabus with degree in
Electronics and Communication Engineering from VLSI which is appended at Annexure-5.

ITEM NO. 20.23: To consider in permitting continuing supervision of PhD students for
Dr. Kundan Kumar, Asst. Prof., EE Department from his previous
institute '

The 20" Senate meeting approved in permitting continuing supervision of Ph.D students ( viz.,
Mr. VVSR Chowdary Kantipudi, Roll. No. 1881078 and Ms. Snehalika. Roll No. 1981195) of
Dr. Kundan Kumar, Asst. Professor, EE Department from his previous institute i.e, Kalinga
Institute of Industrial Technology, Deemed to be university (KIIT DU, Bhubaneswar)

ITEM NO. 20.24: Discussion on update in category

The Senate has no say in this matter. It has directed to refer to Social Welfare Department,
Government of Manipur.

ITEM NO. 20.25: To discuss on cancellation of Mr. Songbiakthang Hangsing,
(17403004), PhD student

The 20" Senate meeting approved to cancel/terminate the Ph.D-seat of Mr. Songbiakthang
Hangsing, (17403004).

ITEM NO. 20.26: Any other items with the permission of the Chair

The meeting ended with vote of thanks to the Chair.

AL ke AN

(Prof. Kh. Manglem Singh) Prof. (Dr.) Goutam Sutradhar
Registrar (i/c), Director, NIT Manipur
Secretary, Senate Ex-Officio Chairman. Senate
National Institute of Technology Manipur National Institute of Technology Manipur
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ANNEXURE -1

Enrolment coding is givenas: ABCDEFGH
a) First and Second digit (AB): Year of registration

b) Third digit (C): Degree Code

e |-B.Tech
e 2- Mtech
o 3. MSc
e 4-PhD

¢) Fourth and Fifth (DE): Branch Code

01- Civil Engineering

02- Chemistry

03- Computer Science and Engineering

04- Electrical Engineering

05- Electronics and Communication Engineering
06- Humanities and Management

07- Mechanical Engineering

08- Mathematics

09- Physics

d) Sixth, Seventh and Eighth(FGH) : Roll Number of the student

Example: *21101023°- (21)- Student enrolled in 2021,(1)- B.Tech student, (01)-Civil
Engineering and Roll No 023




ANNEXURE-2

Academic Calendar August — December 2021
(Classes may be Online /Offline as per Ministry SOPs due to Covid-19)

National Institute of Technology Manipur

SN Name - Semester (August — December)
1 Registration of all continuing UG, PG & PhD 26"-30" July 2021
students
2 | Classes started for All continuing students 26" July, 2021
3 | Registration of new BTech students As per CSAB/JoSAA
4 | Registration of new MTech/MSc students As per CCMT/CCMN
5 | Registration of new PhD students 26" —30™ July 2021
6 | First instruction day for Fresh B.Tech students As per CSAB/JoSAA
7 | Mid Semester Examination (MSE) Theory 27" —01* October 2021 Monday - Friday
8 | I- Project/Thesis Review of MTech/MSc On or before 24™ September 2021 Friday
9 | Last day of Instruction 20" November 2021 Friday
10 | Laboratory End Semester Examination 8" Noy-12" November 2021 Monday-Friday
(in between classes will be there)
11 | End Semester Examination (ESE) Theory 22™ November— 26" Nov 2021 Monday-
Friday
12 | 11 - Project/Thesis Review of MTech/MSc On or before 3" December 2021 Friday
13 | Last date for showing evaluated ESE answer Before 13™ December 2021, Monday
scripts to the BTech students
14 | Last date of submission of grades to Academic 15" December 2021 Wednesday

Section




ANNEXURE-3

SOPs for B.Tech 1% Year Students- 2™ Semester 2020-2021

I. There will be no Physical Class for 2™ semester, B.Tech March —July 2020-2021 academic

session.

o

Physical Classes and Examination if required any, will be intimidated after the approval by the
competent authority

3. Academic calendarfor 2nd semester B.Tech students (March 2021- July 2021)
S.N, Detail Date

| |Registration of 2™ semester 22" 26"March 2021
22™ March 2021
10" — 14" May 2021
18" June 2021
14" — 18" June 2021
¢« 21* June — 2" July 2021

2 Starting of Online Classes

(98]

Mid Semester Examination (MSE) Theory

4 Last day of instruction

wn

Laboratory End Semester Examination

6 End Semester Examination (ESE) Theory

Last date for showing evaluated ESE answer scripts to the "
7 13" July 2021
B.Tech Students

8 Last date of submission of grades to Academic Section 16" July 2021
4, Time Tables
B.Tech Semester II - Group I March 2021
Day 900-1000 1000-1100 | 1100-1200 1200- 1-2 PM 1400-1500 1500- 1600-
1300 1600 1700
M CS101 MA101 PHI101, L EE111,
T CS101 MA 101 PH101, 8 EE111,
W CS101 EE101 PH101, N CS111/PHILLI
F EE10] CE101 PHI101, (Tut) C CSI11,/PHIII
F CE101 EEI01 MAI10] H NSS/Sport, Tha/Seminar
B.Tech Semester 11 - Group 11
Day | 900-1000 | 1000-1100 | 1100-1200 1200- 1-2 PM | 1400- 1500- 1600-
1300 1500 1600 1700
M MAILOI HSI101 ME101 I CHI11, Lab, A
T MAIOI EC101 MEIDI [-’ CHI!11, Lab, B
W | CH101 EC101 MEI10] h ME112 NSS/Sport,
C (L) Tha/Seminar
T | CHIOI ECI01 MEI0] H MEII1/MEI12
(Tut)
F CHI101 MA10] HS101 MEIl]l /ME112

Any Notice change in time table by the concern faculty may be brought to the office of Dean AA.



ANNEXUR™ 3

SN | Code Subject name Code Subject name

1 MAI0] Engineering Mathematics | CS101 Introduction to Computing

2 CHI101 Engineering Chemistry MAI101 Engineering Mathematics |

3 HS101 Communication Skills EEID] Basic Electrical Engineering

4 ECI01 Basic Electronics Engineering CEI101 Environmental Studies

5 MEI101 Engineering Mechanics PHI101 Engineering Physics |

6 CHII Engineering Chemistry Lab EEI111 Basic Electrical Engineering Lab
7 MEI11 Workshop CSl111 Introduction to Computing Lab
8 ME112 Engineering Drawing PHITI Engineering Physics | Lab

9 SA101 NSS/NCC/NSOI SA101 NSS/NCC/NSOI

5. Examination and Mark Distribution:
(i.) Theory Paper:(a) Unit Test: 20 marks (b) Mid Term: 10 (students conduct) + 10 (Viva) +

10 (Exam) = 30 marks (c) End term: 10 Marks (Conduct) + 20 (Theory) + 20 (Viva).

Average of best two unittest will be considered.

(ii.)  Practical Paper:10 (Record + Attendance) + 20 (Exam) + 20 (Viva)

6. All examination will be conducted online.

Sd/-
Dr.P. Albino Kumar
Dean (Academic & Affairs)



ANNEXURE-4

CE 510: Biological Processes in Environmental Engineering (3-0-0-6)

Microbiological concepts: cells, classification and characteristics of living organisms,
reproduction, metabolism — basic metabolic models, microbial growth kinetics; Chemistry of
carbohydrates, proteins, fats and lipids; Theory and design of biological unit operations: aerobic
suspended growth systems — activated sludge processes and its modifications, ponds and
lagoons; aerobic attached growth systems; anaerobic suspended and attached systems; Biological
nutrient removal; Sequential Batch Reactors; Theory and design of sludge treatment; Wastewater
disposal systems.

Text Books:
I. Pelczar, M. J. (Jr), Chan, E C S and Krief, N. R., Microbiology, 5 th Ed., McGraw-Hill,
1996.
2. Metcalf and Eddy Inc, Wastewater Engineering: Treatment and Reuse, TMH publication,

4 th Edition, 2003. ;
3. Henze, M., Harremoes, P., Jansen, J. C. and Arvin, E., Wastewater Treatment: Biological
and Chemical Processes, 3 rd Ed., Springer Verlag, 2002.

Reference Books:

I. Heritage, J., Evans, E. G. V. and Killington, R. A., Introductory Microbiology,

Cambridge Uniy. Press, 1996.

Benefield, L. D. and Randall, C. W., Biological Principles in Wastewater Treatment,

PrenticeHall, 1980.

3. Grady, C. P. L., Daigger, G. T. and Lim, H. C., Biological Wastewater Treatment, Marcel
Dekker, Inc., New York, 2 nd Edition, 1999,

4. Arceivala, S. J., Wastewater Treatment for Pollution Control, Tata McGraw Hill, 1999.

!'-J

CE 512: Environmental Systems Engineering Laboratory (1-0-4-6)

Detailed laboratory exercises related with physico-chemical and biological processes in
Environmental Engineering: Sedimentation, Jar Test, Filtration, Chlorination, Adsorption and
lon Exchange (Batch and Column), Gas Transfer, Reaction Kinetics; Activated Sludge, Batch
Anaerobic Reactor etc.

Texts/References:

I. Clesceri, L. S., Greenberg, A. E. and Eaton, A. D. (Eds), Standard Methods for the
Examination of Water and Wastewater, Washington, D.C., 1998, 20 th Ed.

2. Metcealf and Eddy Inc, Wastewater Engineering: Treatment and Reuse, TMH publication,
4 th Edition, 2003.



ANNEXURE-4

Droste, R. L., Theory and Practice of Water and Wastewater Treatment, John Wiley &
Sons. 1996.

Benefield, L. D., Judkins, J. F. and Weand, B. L., Process Chemistry for Water and
Wastewater Treatment, Prentice Hall, 1982,

Drum, D. A., Bauman, S. L. and Shugar, G. J., Environmental Field Testing and Analysis
Ready Reference Handbook, McGraw Hill, 2000,

CE 514:Industrial Wastewater Pollution Control (3-0-0-6)

Industrial wastewater versus municipal wastewater; Effects of industrial wastewater on receiving
water bodies and municipal wastewater treatment plant; Bioassay test: Sampling techniques;
Stream protection measures; Volume reduction, strength reduction, Neutralization, Equalization,
Proportioning; Combined treatment of raw industrial wastewater with domestic sewage: Zero
discharge concepts: Removal of specific pollutants in industrial effluents, e.g. oil & grease,
phenol, cyanide, toxic organics, heavy metals; Characteristics and treatment of various industrial
effluents.

Text Books:

Nemerow, N. L. and Dasgupta, A., Industrial and Hazardous Waste Treatment, Van
Nostarnd Reinhold (New York). 1988.

Eckenfelder, W. W., Industrial Water Pollution Control, McGraw-Hill, 2000.

Metcalf and Eddy Inc, Wastewater Engineering: Treatment and Reuse, TMH publication,
4 th Edition, 2003.

Reference Books:

I

Nemerow, N. L., Zero Pollution for Industry: Waste Minimization through Industrial
Complexes, John Wiley & Sons, 1995,

Clesceri, L. S., Greenberg, A. E. and Eaton, A. D., Standard Methods for the
Examination of Water and Wastewater, Washington, D.C., 20 th Ed., 1998.
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ANNEXURE -5

Department of Electronics & Commaunication

Fngineering

T WrenNf{FasT e aforgy
NATIONAL INSTITUTE OF TECHNOLOGY MANIPUR

Langol, Imphal — 795 004, Ph. (0385)2445812, e-mail:_hodecefnitmanipur.ac.in
(An Autonomous Institute under MHRD, Govt. of India)

PROPOSED SYLLABUS FOR M.TECH. IN ELECTRONICS AND COMMUNICATION ENGINEERING

Course Code

Course Title

SEMESTER-I
e o2 - ? SRS 5 5 1
EC 501 Analog and Digital CMOS iC Design PRSI & o
EC 503 Embedded Systems Design e 310 Jo s
EC 505  Modern Wireless Communication - 310 kil
_EC307 | Signal gnal Processing Algorithms g o R
EC 5xx | Elective-l i ek e
TECSix | Electiveil (Laboratory Course SRR 1 00
il | A - &, == jfSTote: [ 33
SEMESTER-II
Course Code | Course Title =i L Tfi il _P—I(_fﬁ__
EC502 | Semiconductor IC lechnology e LB ER 0E
_EC 504 ____' Advanced Digital Communication t 3 I o [0 e [
EC 506 1 Advance Macrowave [-ngmeermg o S "_|_3 _,_0_ Omﬁ_‘
EC 5xx - Elective-[1l B PR 0 16 |
EC51x | Elective- W(Laboramry ¢ ourgc_) ____________________________________ 5 353 16 0 L
% SRR DS T NG
SEMESTER-11]

_EC6U | Project : AN G I

= e £ AR | Total: 124 |
SEMESTER-|V
Course Code | Course Title ey D g i P . e
EC612 | Project-ll T2 e i0 [0 24|24
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Department of Electronics § Comanunication
Engineering -
- ¥isfra Nenfvas) awRmaafigR

NATIONAL INSTITUTE OF TECHNOLOGY MANIPUR

Langol, Imphal - 795 004, Ph.(0385)2445812, e-mail: hodece@nitmanipur.ac.in
(An Autonomous Institute under MHRD, Govt. of Indiz)

Students should select subjects cither from Elective A or B.

List of Electives A

Electives-|
| Course Code ] Course Title 3 SR SRR
EC 521 | Digital Svslem [)emgn ________ i = R LU o
| EC 523 | Signal I-'ro_Ecssmg for or Embedded Systems ? S é
'EC 525 | Real Time Operating Systems JF S T %0 10 |6
BEC ST | Microcontroller for Embedded Syalems oL A2l |30 __: 0 | 6
EC 529 “:[_“:F"_m_bcdded Networking 5 ol O
I EC 531 | FPGADesign =~~~ & i 1370 j0.06 |
| EC335 | VLSIDSP e 3 [0 [0 [6 |
"ECS37 | Digital IC Design I I O e
| EC 530 | MEMS and Microsystem Teuhnulngy S O 7
| EC 541 | Biomedical Signal and Systems 5 = I O
Electives-1]
.""(‘nurc.e Code ; ‘Course Title . Fp o o PLEn. P IC
[ECSI1__ | VLSiandCmbeddedfab-l = 016 {3 |3
] ECSI] 1 Signat and Image Procasmg y Lab Sl L 33
Electives-IT]
[CourseTitle el § U I
Modeling of Semiconductor Devices 2 T R
ASIC Design and Modeling . EE R T \ é
¢ | Embedded Computing P A T
l‘(‘ 530 Low Power VLS! Ca % a0 R KRR i
|EC532 VLSI Syst;n} Design o Fat o e 3 10 0 |6 \
| EC534 | VLSIEDA Tools R R T R R T
|EC336 | Reconfigurable Computing A B D T AT
"EC$38 | Memory Technologies i 35{0 (0 Jﬁ ]
BCSAD | Filter Design § 2 U6 L LU o O
i EC ‘,42 | {‘PLE}& T-PGA Arch!tecture Fp sl 1 3 D ‘I _Q_ | 6___|
Electives-1V
| Course Code | Course Title o BERE
| E(._ﬁ 12 _ VLSI and rl'nb_ed_dcq[ Ab_ || ) MHE}__'___J | 3___
ECS 14. { ! \w un Simulation Lab-A 1__3 _' 3
§

T T 1T1T919111T91 111 1T 1122121279999 772999999 997999977 TTTT1T19¢



Departmeinl of Llectronics & Conninicalion
% Ingineering
RIST drenfvasT e, aftrg e

NATIONAL INSTITUTE OF TECHNOLOGY MANIPLUR

Fangol dmphal = 793 GO4. Ph (G3R3124458 12, ¢-maii. . ga
(A Sutonomons | ttae wncder ML G ol Fodi

I mmemm i il e AL | ke 1 N 5 e

Students should sefect subjects either from Flective A or I3
Last ol Elevtives A

Lleetives-

Course §ode | Course Title

!

[1F] BEETY I ==

gt Sysom Design
Stgnal Processing for Embedded Sy stems
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Detailed Syllabus and Course Outcomes:

e [ Anlsg i D CHMOS T D 3 [0 Ta s
[MTouse ECS01. 1 Able 1o carry ol research and deveinpment in the area of analog and digital

| Guteome | CMOS 1C design, \
_ | EC501.2: Design various combinational and sequential Circuits using CMOS logic. |
| £C501.3 To be well versed with the MOS fundamentais, small signal models Jlarge signal |
1 " models and analysis of MOSFET based circuits. . i
1 | 0501 4: Obtain the design of the biasing circuits for CMOS amplifiers

] ECS01.5: Able to analyze and design analog circuits such as Differential Amplifier, OP-
AMP, Current mirrors, Current amplifiers, Cascode amplifiers. Biasing circuits. ________ ‘.

e _l:K?_ifj??s:#%-lEEi, MOS Dindel Active Hesistor, Current Sinks & Soirees, Carrent Mirror,
! Current & Voltage Reference, Band gap References. Inverters, Differential Amplifiers,
! Cascode  Amplifiers, Current Amplifices, Cutpit amnlifices. High Gain Amplifier

Arcititeerures, Buffered Opamp, figh Speed/Freguency Opamps, D flurential Output |
i
|

Noise Opamp Low Vellage Dpamp., Macro moadels

Opanips. Miers ppwer TUin @mps, L.y
o of FSM, Mpare & Mealy michines. Metastability

U for Opamps. Scequertial Chrs e
Solutiens o metastabaliy, Synchrn
i machines, Hazards, Types of fazards, Method to eliminale hngatds, cise suudies CMOS
' parasitic, Techinology sculing, Lambda parameter, Desizn caleulations for different logic ckis, E
(Caleutations for Areil on chip, Power dissipation, PDI, 7T cansmssion gate, Domind lome,
| NORA logic, CMOS layouwt techniquies, Trunsient reaponss, Advanes tends of clements &
‘ Alloys for ultra fast logic ckis

station methads, YHDL codes for complex sequentinl |
F
L

[

Toxts:

| | IAL Rabacy., A Chandrakasan ijod # Nikolic, Digital Integrated Circuits- A Design |

Perspective, 2nd ed., PHY, 2003 '
s NTE Weste siod Ko Bshiaghian. prnciples of CMOS VLSI Design - a System i

e i P 1

| Parspectivie, Ind gl Pearson Education Asia, 2002 |
3 &A1 Kane and Y. Leblevicl, CM0% Dinital Integrated Circuits Analysis and Design. 3rd 1

ed., McGraw Hill, 2003 |
4_J, P. Uyemura, Introduction to VLS Circuits and Systeins, John Wiley & Sons (Asia) Pte

| 1.d, 2002

I 1 ) . .

| 5. R. Jacob Baker, CMOS Circuit Desiga. Layoul, and Simulation, IEEE Press, 1997 |

| i 6.1 Razavi, Design of A azine CMOS iRl ated Cirenits. McGraw Hill 2001 i
7 P F Allen and D R. Helherg, CAOS Analug Cireuis Design 2nd edition, Oxford |

Liniversity Press, 1007 = : |
8 13 frazavi. RE Microgleareomies, Pronice-Tiall, 1998. _ f
g PR, Gray and B G Meyer. Araifvsis and design of Analog Integrated circuils 4th Editien, z

_ Wiley Student Edition, 2004,
| | 10, D, A lohns and K. Martin, Analog integrated Cireuit Design, Wiley Student Editian, |
! ‘ 2002 ‘

e —— _,,.I,l‘__,l_'_ _.l_'} ; €

52| Senvconguetor IC teshvology 1

. i ) R s
CCaurse | RLSUR Acauie Lnowledge about physics invoiv il i modelling of semiconductor device. |
[ (neome | BOSG2 3 Leam the basics theory of Crystal Growth and Wafer Preparation.
1 EL0202 1 Study the Epitisxy. [2iTsion, Dixadistinn, Lithourapiy and Eiching. |
502 4: Undarstand the hasic steps of fabrication 61 ser icopductor deviees. |
L flistorical perspective, processing overview. crysial grwth, wafer fabrication and basic '2
! properties ot Gilieon Walers, Clean Roams, Walr {Jeaning, Epitaxy, Thermal Oxidation of
Sifieon, Lithography, Wet ano Gy Gaehing, Thin film depasition, Diffusion, lon §

- ERLTREE

L BC

Implantation, Metallization, Process [nMepsanion: 17assive cOmMponents, Bipolar Technology, | ::r

Bt _ R ; o S
| MOSFET Teehinotoy, SIESPET); Tethnolozyy MEMS Technology. 1€ Manufacturing: | 2
Fletrrical Testing, Packazing, viext Fulare tremds aned Challenzes: Challenges o %{:
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LG8, May and § M. Sze, Fundamentals of Semiconductor Fabrication, Wiley India, 2004,
2. ). 1D, Plummer, M. D Deual and P. B. Griffin, Silicon VLS| Technology, Fundamentals,
| Practice and Modeling, Pearson education, 2000.

3. §. M. Sze, VLS! Technology, 2nd Edn., TMH, 2004,

4. 5. M. Sze, Semiconducter Devices: Physics and Technology, 2nd Edn., Wiley india, 2011,
5. W. R. Runyan and K. E. Bean, Semiconduciar integrated Circuit Processing Technclogy
Addison Wesley Publishing Company, 1990

| 6. 8. A. Campbell; The Science and Engineering of Microelectronic Fabrication, Oxford
University Press, 1996,

7. M. ). Madou, Fundamentals of Micro fabrication, 2né Ldition, CRC Press, 201 1,

~ | Embedded Systems Design 03 il 006

FISJETITISIIIIIII I

L

/

!

| EC503.1: Understand hardware and software destgn requ:rcmen:s of embedded systems.

| EC503.2: Describe the diffarences between the general compulmg system and the
embedded system

EC303.3:Develop fumiliarity with tools used to develop inan embec!dcd environment.

_ ECSC3.4:Analyze the embedded systems’ specification and develop : :,uﬁwarc programs
Dagua' byslema and Embedded Systems, l}eugn Mtihcdolagy. Design Metrics, Specialties,

Concepts & types of Memory, Cache Memory, Cache mapping techniques, replacement |

policies, Cache wire Techniques, Cache Impact on system Performance, [ntegrated Circuils
Technologies- Full custom/VLSI, Logic Families, ASICs , PLDs, PALs, CPLDs , FPGA,
Packaging and Circuil Boards, Interconnection and Signal Integrity , Differential Signaling.
General Purpose Processor, System On chip, Embedded Computer Organization, ARM
7/ARM 9 architecture, ARM Microconirollers and Processor Cores, Instructions and Data
handling, interfacing with Memory, Interripts, Timers, ARM Bus. /O Devices, Controllers,
Simple & Autonomous 1/O Controllers, Parallel, Multiplexed, Tristate, and Open-Drain
Buses, Bus Protocols, Scrial Transmission Techniques & Standards, Wireless prolocols, CAN
| & advanced Buses. Design Mezthodology, Design Flow, Architecture Exploration, Functional
| Design, Functional Verification, Synthesis, Physical Design, Design ‘Optimization, Area
| Optimization, Timing Optimizatior, Power Optimization, Design for Test, Fault Models and

Fault Simulation, Scan Design and Boundary Scan, Buiit-In SeIFTcsI (BIST), Nontechnical |

Issues.

Texts/References:

L. Digital Desipn: An Enmbedded Systems Approach Using Verilog, Peter I, Ashenden '

ELSEVIER, Morgan Kaufmann Publicauon, 2008.

2. Data books of ARM7/ARMO I Staunstrup and W Wolf, editors, Hardware/So fiware Ce-

Design: Principles and Practice, Kluwer Academic Publishers, 1997,
3. G. DeMicheli, R, Ernst, and W Wolf, editors, Readings in Hardware/Software Co-Design.
Academic Press, 2002,

Advanced Digital Communication [3 [0 Jo |6
504.1: Understanding Concepts of Duta Conversions

| 504.2: Learning Digital Modulaticns and data transmissions

| 504.3: Analyse concepts ol Information eontent.

504.4: [lave 1o concept of coding and jls inporiance.

' _r'AnanL, -1o- Dlgltal Conversion: Ramplmg lht,orcm Pulse- Ampluude Modulation, Channel

| bandwidih for PAM signal, Natural sampling, Flat top sampling, Quantization of signals,
| Quantization error, Pulse- code modulation {PCM), Electrical representation of binary digits,

| The PCM system, Companding, Muttiplexing PCM  signals, Differential PCM, Delia |
. modulation, Adaptive delta modulation, Voceders. Channel Vocoder, Lincar Predictive |

/ Coder,
Digital Modulation Technigues: Binary Phase-Shift Keying (BPSK), Differential  Phase-
Shift Keying, DifTerentizlly-Encoded P3K (DEPSK), Quadrature Phase-Shift Keying

(QPSK), Quadrature Amplitude 'Sifi keying (QASK). Binary Frequency-Shift Keying |

BFSK), Similarity of BPSK and BTSK. M-ary FSK-¥hnimum Shifl rcymy WSk

Wl e e
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Dita Transmission: A hase band signs! receiver, Probability of ertor, The Opiimumn Filicr, ;
| Sdatelied Filter, robabifite of error in Matehud filter, Coherent reception, Coberent reception ’
i oFPSK And FSK, Moy Coberent reseptinn of FSK, PSE and DPSK, Caleulation of eriot
probabilicy of ABNE gl BESK Errar prubahility far GPRET Bil-by-
Bl ereoding versus Symbuol-bys Sumbal encoding, Relationship bepween &0t error rade |
and Symbol Error rate and comparison ol modulation systems.

Information Theory and Coding: Discrate messuges, The coneépt of amount ofinfnrms atior
| Entriipy, information rate, Coding to mgrense average pnformation pef bit,  Shanpes®
| theniem, Capacity of a Gaussian © ined, Bandwidth=-57 teadeniT, ui'::n'i"z‘-rz%ja-j_gf-nnl slenps
W ausin  Shaanon's hont,  Efficiency of ordhogona!  signal transmission, Coding
Parity check it coding for errer-defectim, Coding Farerror detectios and error cormtlion,
Block codes {eoding and  decodingl, Canvolition todes (coding and decoding).

Text/References:

1. Waync Tomasi, “Flectronic connmunications systems* Sth edition Pearson Educaion Asia,

| 2006 :
| 2. Toub and Schilling, “Principles of Communication Systems”s TMI1, 2™ Edition, 2006 |

| 3. S. Flaykin, "Dlp:!al Communication”, Wiley, 2006.

| |4 S Haykin, “Analog and Digital Communication”, Wiley.

EC 505 l 'wu..m ‘?alrf..ir:“»st 1 I1 ] ¢ ] S
? | 3654 4 nderstandi i 1l backgronmnd of wireless conmmunication aud its |

ChiLome | cvolution.

505.2: Assimilating the concepls of incrcasing system capacity.

505.3: Learning the effects of fading channels and various celluiar interferences

, | 508.4: Laquiry 1o latest cellular technofujues

|' Coilular eonconts, freauency rouse, co channel interference, Cell splitting. Radio prumiganon

| aharpctonsticss medels for paly foss, shadoswing and mullipati fuding (defay spread,

cohorence bandwidth coherance tme Doppler spread! Jakes” chaenel model. Digital

| wodutating tor morle midin analysis sader fading chanaets. diversity tethques amd Rake

demedelaton, Introdustion 1o guead spettrum coramunization Nuttipie gucess technicizes

| usedd i srohile wirgless communicatiogs: FIRMVAST DM, CONA T he eeHulsr conegpl

| [ requency rewse: the basic theen ol hesagonnl catl layous: Spuetrim; n.frnwm.v FOMITTIM

! Cellular syslems; vhannel sllocaton schames, Handaver: analysas  Celd talar COMN; saft

| vapacity. Lrring dagrcity epmparison Sl FOMIT DM systems and cellular CEMIA. Enspission |
of GSM standirds: '-iLmlmE. and eall comrol, mobifits management, location frading. |

Wireless dits nelworking: packer eror m.nidmg nn frbing channets, performanes analysis |

af link and transpord fayer protocnls gvar wirciess chininéts: rmobile dita netvarking {rmokite

1P): wireless data in GSM, [S-95, and GPRS. .

I

1 ’

Ly sochen Schiller. “Nobile Commonicntions™, Second Edition, Pearson Fdueation, 2003 &

Texis-lerences: q
i | ot I} LT v
! [ 2 Witiiam Stallings, *\Wirelss Communications sod Neiworks™, Treirson Educatiot,

L Ty |

£
1
| 13 Kuvelr Pulidivan, Prasswnth Kosbnamonithy, “Principles of Wirgless Nefwords ikt 4
i | Edition, Pearson Education, 2003, ' )/
i 4. we Hansmann, Lothar Merk, Martin § Nicklons and Thamas Stober, “Principles o |
| Mobite Computing”. Sprnges, 200,

i | & 8 Tok " AdHse Mohbile Wircless Netivorks”, First Sdigion, Pearson Education, 2002 |
|
3

X ey Lo s 1 el SR : e Gl BT
X 42 3G ?e‘xJ am.t, Microwave Iy vl 05 k- S X L:_ ﬁ&

| Course i(,ﬁur’: 1. Student shouid able wy n..rurh e hasic microwave deviees .
ECS06 2: Student should able 10 diff¢rentiate microwave devices for different frequcncv |
| bands applicaticn
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E‘(,S{Jﬁ 4 Student should able to implement the new microwave dewccs for prasllcat
, applications.
i Slgmﬁcance of Maxwell Equations, Theory of Transmission line, Principles of microwave
| circuits, Wave guides and boundary conditions, Cavity resonators, Directional couplers,
i Phase shifter, microstrip line, Various types of antennas and feed sysiems, Anlenna
: measurement principles, MICs, antenna, stub matching, smith ghart, Noise and None linear
i | distortion: Neise in Microwave Circuits, Noise Figure, Nonlinear Distortion, Dynamic
i Range.
| Text/References:
. B.Razavi, IEEE Press 1995,
2. . M. Pozar, "Microwave Engineering,” 4th Edition, Wiley, 2012, |
3. Elements of Electromagnetics, 4th fdition — Matthew N O Sadiku Oxford '
University Press
4. Engineering Electomagnetics, 2ed Edition - -\lalhan Ida Springer India
P{,_){}? S_:Q_,n_ai Processing Alaomhms 13 T [o I
Course 507.1: Summarize various Transforms like DFT, DCT, HAAR etc on 1-D and 2- D signals
Outcome  507.2: Apply such transforins to design Digual filters (FIR/IIR)
507.3: Analyze the filter structures vsing realization techniques for computation and design
efficiency )
507.4: Monitor the accuracy of Digital filters in Multi-rate signal processing
Orthogonal transforms: DFT, DCT and HAAR; Properties of DFT, Computation “of DFT: |
FFT and structures, Decimation in time, Decimation in frequency; Linear convolution using |
DFT; Digital filter structures: Basic FIR/IIR filter structures, FIR/IIR Cascaded lattice ;
structures, Parallcl all pass realization of R transfer functions, Sine cosine generator; |
Computational complexity of filter structures; Multirate signal processing: Basic structures
| for sampling rate conversion, Decimators and |nterpolators; Multistage design of
5 interpolators and decimators; Polyphase decomposition and FIR structures; Computationally |
| efficient sampling rate converters; Arbitrary sampling rate converters based on interpolation |
' algorithms: Lagrange interpolation, Spline interpolation; Quadrature mirror filter banks;
Conditions for perfect reconstruction; Applications in sub-band coding

i
I
| Texts: ¥
| 11 R. Chassaing and D, Reay, Digital signal processing and applications with TMS320C6713 |
and TMS320C6416, Wiley 2008.
2. S.K. Mitra, Digital Signal Processing: A Computer Based Approach,3rd Edn., TMH, 2008.
. 3. 1. G. Proakis and D. G, Manolakis, Digital Signal Processing: Principles, Algorithms and
| Applications, Pearson Prentice Hall, 2007,

e T Dtgua] S l}c‘.lgn = e i L S ] T T 16

EC52).1: {}estgn Mealy and Moore finite state machines for the given specifications.
EC521.2: Understand the overview of clock skew concepl.
- Course ECS521.3: Understand overview of PLDs, CPLDs and FPGAS

JITTTIITTT T idddddd

 Outcome | EC521.4:Use hardware description language and logic simulation tools. |
! i %, Principles of Sequential logic design: Concept of FSM - Metastability, State machine | . fl
| structures: Moore machine - Mealy machine, Analysis of state maching with D and J-K Flip- Q f
\ ' flops, Clocked synchronous state machine design, Designing state machine using state I
\ ! | diagrams, State muchine synthesis using transition list, Clock skew, Overview of PLDs, | M/i”"/

CPLDs and FPGAs, RT level combinational circuit, Regular sequential circuit, Design |

Iamplcs wilh VEHIDL.,

‘exts: 1. ). . Wakerly: Digital Design-Principles and Practices, 4th Edition, Pearson, 2008, |
- 2. Pong P. Chu: FPGA Prototyping by VHDI. Examples: Xilinx Spartan-3 Version, Ist |
| Edition, Wileylnterscienc, 2008. '

EC 523 ’ Slg,nal Processing for Em dded Sys;ems, T ! .t | 0 o[ 6

WA, o

!
!
|
|
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s and tripsiorns

[ 1 52300 ttustrate vartows signal proceds

i 524 2 Opganize DSP algorithms tsing ow grph fepresentations -
i 233, etgarale (FANSIONTIRG rerhnisues ke foldingd enfalding, renming, prarailel l
!i Course I processing 1o achicve faster computitions and better efficiency
| Outcome | 5234 Judge the perlormance uftl;_t.ﬂ[&gt_i_th_rﬂgé using vanous DSP processor architectures |
| | Digital Signal Processing Overview, Convolution, Corrélation, [igital filters, DFT, STET, |

DT, wavelets and filter banks, FFT algarithms and Implementation, Representations pithe

|

; | [DSP algorithms, Block diagrants, Sigmal flow graph, Data-fles graph, Dependence geaph.

i | ireration hounds, Pipelining and parallel processing of FIR filters, Algorithm transformation. '

Retiming . Felding, Vntoldiag, Atgsnthmi strength reduction in Filters and Transfoems, [

Parallel BIR [ilters. Fast FIR algortthme, Discrete cosine ransform and Iaveese DT , Paraiiel :

| processing for 1 filters, Pipelined adaptive digital filters tulroduction 1o Digitnl signal |

MAC. Dareel shifier, ALL, Multipiiers, Dividers, DSP processor |

L arohitecture, Software develgpments, Selkeitions of ISP processors, ceal ime impiementation |
considerations, Hardware imerfacing. ISP processor archifecturest TS 320084K K, TMS 5
I0CHTXX, Blackfin processor:  Architecture overview, memory  management, 1O |
management, On chip resourets, PrOERMTITING consideranions, Resl time impletentations, i,
Applications of DSP systenis: (18 filters, [1R2 filters, DTMF seneration and detection, FI

] alporithims,  wavelet algoritims, Acaptive algorithms: gyelem identification, mverse |

processing svsiems.

| modeling, noise eancellation, prediction.

| Texts:
] [ Sen N Koo and Woon-Seng an, “Digital Signal  Processors, architectures.
implementations, and applications”, frentice Hall, 1599, !
3 V. Madisetti, * The Digital Signal Prpcessing Handpook”, IEEE press, 2000 _
1. KK Parhi, “VLS[ Digial Sagnal Progessing Sysizms- Design and Implementation”, Sohn |
wiley & Sons, Inc. 2008. : i
4. Ranjit K. Mitra, “ Digttal Signal Processing: A Computer based approach”, McCraw Hill, f

| 1008,

|
| Processing’’, Prenii

I"EC <24 ‘ \-Ii-deluillﬁ'g ol Semiconductyr Devices i3 | & _]i_ !;'-:_Il_r'_.

g 1 ECS29.1. Deseribe the properties of mteciits and Apphication of semiconductor electronics l]
| gosa42 Apply the knowledge of cemiconductors to illusirate the functioning of basic !
I electronic devices. l
| Churse | EC524.3: Demonstrate the control Applications using semiconductor devices.

| Outcome 5.295?5;4;!95@_r.x!.hf_f_ab_ﬁcaﬁ@.m_em_ﬁds_.eﬁnﬂ*zgaﬂdr_w@;'__.w s I
pen Tnrctions; enitilibriom condihioas, fapwird and reverie-blaned juncinens, rrerse - Bl
regosthitition and gencration ‘in {he Aransitiog.: |
sndticler ivnetions: Schoitky barriers, restifyiug

T

i | breakdown, transeal and 10 comiions,
| ceriigadugar hetero-junciions, Mutalsemit
Loand Ohimig conlieis. polar junetion IFaNEISIOPS. NGty SlInieT distributien and 1ermimnal

| currents, generalized  busing, switching. secondary  effegts, frequency imitations ol |
|. ransistors, betero-junction hipofar (rarisistors, Field-Effea Transistors: IFT Teurrent- yaliage ;
| charactesistics, cffecs in real deyices, high-frequency and high-speed issues, Metal Insulator ¢
i Semiconductor f
} FET. MOSFET hasic operation and fabricubion, et MOS dapacitor; effects of real surfisces, |
| shreshuld volages; output and transfer charactetistics of MEOSEET, shart channel and Narrow ||
| width effects. MOSFET scaling, Optoetecrronics Devices: Light emitting diodes, Lasers, |
| L Photgconductorns, Junction Photodiodes, Avalanche Phamdiodes, Salar Culls, SPICE Modals |
: fit Semivondugtor Devices: MOSFET tevel 1. Level 2 ind tevel 3 model, Model parsmeiets: |
SHICE models of p-n diade and BT ’|

Texts:
|.B. G. Streetman and 8. Banejee, Solid State Electronic Devices, 6th Edition, PHI Private T

' Limited, 2011
{2 Bha!t_a;{_:haw@_cmiuuuducior_ Optoklect

+anics Devices, 2nd Egition, PHI 2009:
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A ey

| | 3. G. Massobrio and P. Aniognetti, Semiconducior Device Modeling withSPICE, 2nd |
i | Edition, TMH, 2010.
i ' 4. C. C. Hu, Modern Semiconductor Devices for Integrated Circuits, Pearson Education,
i | 2010.
| 5. R. 8. Muller and T |. Kamins, Device Electronics for Integrated Circuits, 3rd Edition,
Wiley India, 2009
| 6. 5. M. Sze and K. K, Ng, Physics of Semiconductor Deviges, 3rd Edition, Wiley India,
2010
| 7. Y. Tsividis, Operation and Meodeling of the MOS transistor, 2nd Edition, TMH, 1909, i
| 8. 5. A. Neamen and D. Biswas, Semicanductor Physics and Devices, 4th Edition, TMH,
' 2012,
| |
' EC 525 | Real Time Operaiing Systems e Wfi [0 0 [6
525.1 Understand the fundamentals of interaction of OS with a ‘computer and User
computation
525.2 Recognize how process are created and controlled with OS
Course 325.3 L.earn the programmiing logic of modelling Process based on range of OS features
Outcome _ 525.4 Understand the development of the targel system by portingRTOS
Software Architectures, Software Developments Tools, Programming Concepts, Embedded
Programming in C and C++, Queues, Stacks, Optimization of Memory needs, Program
Modeling Concepts, Software Development Process Life Cycle and its Model, Software
| Analysis, Design and Maintenance, Qperating System Concepls, Processes, Deadlocks, |
| Memory Management, Input /Quiput, Files, Security, the Shell, Reeycling of Concepts.
| Operating system structure Monolithic Systems: Layered Systems, Virtual Machines, Exo- |
| kemels, Client-Server Maodel,Real Time Operating Systems (UC/0O8):Real-Time Software |
' Concepts, Kernel Structure, Task Management, Time Management, Inter task |
Communication & Synchronization, Memory Management, and Porting pCos-li. Linux/RT
Linux: Features of Linux, Linux commands, File Mamipulations, Directory, Pipes and Filters,
| File Protections, Shell Programming, Sysiem Programming, RT Linux Modules, POSIX
[ Threads, Mutex Management, Semaphere Management '

| Texts:

1. uC/OS-11, The real time Kernel, Jean ). Labrossy, Lawrence: R & D'Publications, 2000, 2.
Embedded Real Time Systems: Concepts, Design & Programming, Dr.K.V.K K. Prasad, |
Drreamtech Publication, 2007 L
3. An Embedded Software Primer, David E. Simon, Pearson Education Publication, 2005.4. |
Modern Operating Systems, Second Edition, Andrew S, Tanenbaum, Prentice Hall
Publication, 2001.

5. Embedded Systems Architecture, Programming and design, Raj Kamal, Tata MCgraw-Hill
Publication, 1999, '

EC 526 | ASIC Design and Modeling

3 (3 10 Jo |6
RS EC526.1- Describe the design flow, types and the programming technologies of an ASIC and
its construction

{ EC526.2: Describe the goals, objectives, measurements and algorithms of floorplanning &
| placement then apply those algorithms 1o place the logic cells inside the flexible blocks of an _
ASIC to meet the objectives : T |
EC526.3: Describe the gouls, objectives, measurements and algorithms of routing then apply | / ji 2
those algerithms (o route the channels then describing various circuil extraction formats and | = g
investigate the issues and discover solutions in each step of physical design flow of an ASIC. ; v

\ _ | EC526.4: Design an ASIC for digital circuits with ASIC design flow steps consists of |

|
!
|
a

| simulation, synthesis, floorplanning, placement, routing, circuil extraction and generate |
Course GDSII File for fabrication of an ASIC, then analyze the ASIC to meet the performance in |
)  Outcome | terms of area, speed and power using EDA tools. Vil ol e | A
L8 Types ol ASICs - Design flaw - CMOS transistors - Combinational Logic Cell — Sequential N
,\ '@g‘»c Cell - Data path logic cg!l - Transistors as Resistors - Transistor Parasilic Capacitance- _‘é\g‘_ﬁ;f;,/
_ Logical effort. = T o S
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| . :
i PROGRAMMABLE = ASICS. PROGRAMMABLE  ASIC  LOGIC CELLSAND |

' PROGRAMMABLE ASIC /O CELLS 7 Anti fuse - static RAM - EPROM and EEPROM |
| technology - Actel ACT - Xilinx LCA ~Aliera FLEX - Allera MAX DC & AC inputs and '

| outputs - Clock & Power inputs - Xilinx 1/0) bincks. |
|

‘- PROGRAMMABLE ASIC ARCHITECUTREArchitecture and configuration of Spartan |
Cyclone and Virtex / Stratix FPGAs - Micro-Blaze / Nios based embedded systems — Signal ‘
probing techhiques, |

- |

| | LOGIC SYNTHESIS, PLACEMENT AND ROUTINGLogic synthesis - ASIC floor |

i | plannine- placement and routing — power and clocking stralegies. |

| EC 527 ] Microcontroller for Embedded Systems {3 |0 'l 0 16 |

T59 | Lenrn the basic hardware of various microcontrollers - I

| !
| 5272 Pregram, tuild and test a microcontrolier system
i ’ 5773 Interface 3 microcontroller systam (o user gontrols and other electronic systems !

| Course | §27.4 Understand the inteenal architecture of microcontrolier systems, frieluding counters, |

| Quicome | timers, pons. and memory.
Ve TARM Design Philosophy, Registers, Program Siatus Register, Instruction Pipeline, Interrupts \
i [ s Wector Table, Architesture Revision ARM Processor Families. Instruction Set: Dara |
- | irocessing Instructions, Addressing Modes, Branch, load. Sfore Instructions. PSR !
! U Insteuetions. Conditional Tnstragtions: Thumb Instruction Seb: Register Usage, Other Branch

| b lastructions, Dats Processing Instructions, Single-Register and Multi Register Load-Store
Instructione. Stack, Software Inferrupt [ narrpdtions. Simple C Programs using Function Calls, |
| Pointers, Structures, meger and Floating Point Arithmetic, Assembly Code using Instrugtion |
; | Scheduling, Register Allocution, Conditiona! Execution and Loops. Cache Architecture, |
| I Polices; Flushing and Caghes, NANSES, Pape Tahles, Transistion, Aceess Permissions, Coniexl
Switch. §
'. ) |
| Ieaty/References’ {
1 ARM Systems Develioper's Guidess Destgning & Oplamesing Systeo Software — Andrew |
N Sioss, Domime Symes, Ches Wright, 2008, Elsevier. 2
1 Embedied Microvompuler Systems, Henl Time interfncing - Jonathan W, Valvang -
] Brookes / Cole, 1999, Thomas L.earning. }

T}T?ﬁg ﬁﬂﬁ}?f&?ﬁ?ﬂ npuling e

e oE ‘_(TﬂaT"IW;WqIHHJ:m ::ru.hm_*dcd p;:.rEorxf.ur irchiteciures
ECS2R.2:Uinderstand the variaus semiconducior mentors i iudivg RAN and ROM
£C528 3:Design and develap a basic embedded system by programming. - i

Counse
Outeome | TC328.4: Undersiand the communication iy used in embedded systems.
= e S ‘-‘if;!_em'('_;;%'h. Scheduling, Memery Adlazation 5
I sy Paox fasks, thr Shiti-Threadimge, Semapnore, Message Queue. GNU GCC, | / I . %
| make, pib. stabic and dyfuamd linkiag, C hibrarics. compiler options, code aplimization | i!- e, S
sl Sensor and actmtor interface, duta transfer and controd, | ’_,)' "

| U switehes: Hint, code praliling o
GPS. GSM module interfaging swith datdprocessing and display. OpenCV for michine wsion,
LUBE TCPAP, clhieal servir mmodel, sooket

! /:\}1_“|“. -.,.ilrui [\l'n;‘,t‘.?\'\iﬁl:. Sockels, lj";_ﬂ‘:..
p_?l\gf:llﬂl'illl\é,

' 802,11, Blietooth, ZigBee, S8H, firewalls, network secunity Application bimary (n1eriace, }
exception und interngp! handiing, mlerrapt lateney, asse enblors, dssembler directives, maeros,
Srdation dnd debugeing 1esis :

e
|

‘ Texts/Relerences: |

- |. Modern Embedded Computing - Peter Barry and Patrick Crowley, ist Ed, |

E I Elsevier/Morgan Kaufmann, 2012, i
" 2. Linux Application Development - Michael K. Johnson, Erik W. Troan, Adission Wesley, | i $
| 1058 SENPY ST e il o AT = : ;
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‘3 Assembly Language for x86 Processors by Kip R. Irvine 4, Intel® 64 and 14-32 T
Architectures Software Developer Manuals

4. Operating System Concepts by Abraham Silberschaly, Peter B, Galvin and Greg Gagne.

5. The Design of the UNIX Operating System by Maurice J. Bach Prentice-Hall
! 6. UNIX Network Programming by W. Richard Stevens

EC529 t_:ifm;\fdul‘w.i.‘ VL rklrm o = e j 0 i u h_
© 529.1 Learn the serial and paraliel communication protocol related 10 embedded
| networking.

| 529.2 Understand the concepts of USB & CAN bus.
Course | 529.3 Understand the concepts of Embedded Ethernet,

_Outcome | 326 4 Recognize the need for wirelass prolocols to indulge in Real world | rr!:.rim.m;_,

i i et b —f

Emhcdded Networking: Introduction - Seriai/Paraliel Cammunication Geri
mmumcation protocols #8232 standard - RS483 — Synchronous Serial Frotocols -Serial |
[ !‘L'-’!*;'im'f:li Interface (SP1) =~ Inter Integrated Circuits (12C) ~ PC Pamilel poct programming -
| ISAPCI Bus protocols — Firewire. USB bus - [ntroduction = Speed Identification on the bus |
{ = LSB Stetes ~ UBR bus comipunication: Packels —Data flow types - Enumeration - |
| Desuniptors =PIC 18 Mivrocontroller USB Interfice — C Programs ~CAN Bus - fatroduetion |
i frames Bt stuffing ~Tyges of errors —Nomisal Bt Timing — PIC microcontrofier CAN |
imerizge ~A simple application with CAN. Elements of & network - Inside Ethemet — |
[ Building u Network: Hardware options — Cables, Connections and natwark speed — Design ¢
| choices: Selecting components —Ethernet Controflers - Using the internet in laent and interagt
cemmuivations — Inside the Inerset protaeol. Exchanging messages using LEOP ang TCP
Serving web pages with Oynamic Data - Serving web pages thier respond to user fnpul -
| Email for Embedded Systeins - Usiag FTP - Kegping Devices and Network secure. Wireless
sensor nelworks — Intendoction - Applications — Nutwork Topology ~ Localization ~Time |
Synvlironication - Eneegy sffieien MAC prowcols «SMAC Enerpy efficient and robust |
routing = Bats Centric routing

Texts/ References:

|. Embedded Systems tesign: A Unified Hardware/Software Introduction - Frank Vahid,
| Tony Givargis, lohn & Wiley ['ublications, 2002 i
| 2, Parallel Port Cumplete: Programming, interfacing and usmg the PCS parallel printer pon -
Jan Axelson, Penrans Publications, 1996,

3. Advanced PIC microcontrolier projects in C: from USB to RTOS with the PICI8F series -
{ Dogan Ibrahim, Elsevier 2008. 2. Embedded Ethernet and Internet Complete - Jan.Axelson, |

Penram publlcauons. 2003, 3. Networking Wireless. Sensors - Bhaskar Krishnamachari, |
Cambridge press 2005.

| F_t' 530 | Laow Power VLS g 3 i i ..;..._ l ol

| 530.1: Analyze and implement various CMOS static logic circuits, i
530.2: Learn the design of various CMOS Dynamic logie circuits !
530.3: Learn the design techniques of low voltage and low power CMOS circuits for

| Course various applications,
Mureonte | 530.4 Pesign and inpletentuton of various structures for low pawer spplications o
Introduclmn Power dissipation :‘1|!\ sis, Physics of Powers Dissipation in CMOS + |
. FET Devices, Dynamic pover, Static power Low-power circuir techniques - Voltage scaling | -
and threshold-voltage hurdle in low-power design, Low power design Using Energy [ &
\T Recovery Technigue. !

Advanced Techniques - Low Power CMOS VLS| Design, Low-power circuit level and device
| level approach.

Low-power Analog and digital design issues in weak inversion and strong inversion regions
| of operation.

- Power Estimation - Synthesis for Low Power - Design and Test of Low Voltages - CMOS |
Circuits. : Y

‘*’;\ , . Fext/Reference; hae @{
;‘é I. Gary Yeap™ Pmuml Low F!ower REmE NS Destan™, 1997 ¢ e %6 1
55 LR bix y .
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| I 531 I_f.f’fl."\ 53'-:. '3:l‘| e [ D } (i i
|m r £0S31 1 Uindersiand m.n,r"r and implementation styles, ;
ECS31.2:Use compmer-mded dusign tools to synthesize, map, place, routing, and dewnload

l the digital designs on the FPGA board.
ELSJI 3: identlry and d;slmgursh different special purpose processor architecture.

L ourse
_rqrri hbraw CEHS

: Halc: me

; pru;mrrn*mbln !m,:c Lll: vices, ')v-lm ol m-.r.-ml hluh. I.h._.stgn of mmu,.—:.«_ Floating point |
’ multiplier. Burrel shifter, Special purposelrocessers - Xiliny Vertex and Spartun - 11, Allera |

FLEX 10k and other architectuires '.}em--nurparamttenz.euhbrm cells, Implementation and
| Testing- Xilinx, Actel and slters FPOA based systems. Design - Case study. |
1 ; 1 |
|. ' Texts: ! ’
{ I. lohn V.Old Field. Richrad C.Dorf, Field Programmable Gate Arrays, John Wiley 995,
| 2. Michel John Sebastian Smith: Application Specific Inteavated Circuits, Pearson, 1997 |

i

EC 532 'l VLI Syatem Dcugg
LECs32.1 Abiliy to o Understand the basics of system hardware design with Rierarchical | |

I ! K

[0 Jo [ |
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e
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| [ design. —
EC532.2: Ability to understand how the systeim components are interfaced with cach other. =
J ECS532.3: Ability to know methods to handle multiple clocks i a system. :
alrse EC532 4: Ability to make out differcnces between synchronous and asynchronous design | il
t L =
angit
L
o
) o
R
L 5
v,
L
i
X
e
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| Outeome | systemss. Designing of

'PSM apd i know different strategies to assign the slates,
Basits of system hardwars desian; Hie rarclical d,.szg using top-down and bottom-up |

i | methodology, System partitioning technigues, interfacing berwc:-n system components,

‘ Handling mulup!{: clock donnens, Svnchronuus and asynchrenous design Styles; Design el’

! | finite state machines: state assipnment strategies; The Processor: Data path and Control,
Enhancing performunce with Pipelining, exploiting of Memory hierarchy.

: Texts ! References: 3
f J | iip Die Micheli, Svathesis amd Oplimigtion of Digitad Circuns, Tata MoCeaw-Hili, 2004 [
! 20 A Patersen and | L Hensessy, Compueer Organization and Design: The |
J r H:ml sre/Software Interface, 2nd Edition, Morgan Kaulmann Poblishers, (nc, 1998 |

i Fi s E’{a%}x;e\r Digial Integraed Cireuits, A Design Perspective) Ind Edition, Pearson |

Edugation, 2003,
] 4. 1. E. Wesle and K Eshraghian, Principles of CMOS VLSI Design, 2nd Edition, Eight | |

I Indian Reprint, Pearson Education, 2002. 5. ¢, Mead andi Conway, Introduction 10 VLSi
| Systems, Addison Wesley, 1979, .

S b e s R PR 2

[yt if 1 Emr %0 the varions mu:pm..rtzq ardd cur:pm snts F?‘Zaiifld for VLS! product (
} development.

i J EC534.2; Survey on the libraries available in the CAD tools. |
Course | ECS34.3: ldentify Algoritlims for clrcut simiiation

- Dmsleome L! 53 4. Understand the coneepts of Tigh teve! synthedss,
o entrivs, 1P cores, cross compilers, cell design, slrck

| r\‘[“ design How, wirous o
! ' dingrams, synthesis, place and réute, Mone planning, power estimation, static timing analysis,

-
clynamiie trming anslysis, anteana riles, desighgle check, vlegsmic rale check, sctiematic rule I < Pl .

L check. Cloek donsmin erossing chezk, lavaul verses schematic, favout technidues, verificatian, E
| mranuiachinng tesi Xilink 155, Actel liero, Achve HIOL Sinplify pro, Leasirda speetium, i
Oorer, Model Simdesipn entries, varions simulation, synthesis, place and |
- design entres, sumylations, various toolsan ;
fayout techintques, simulations, BRCs, indls |

| Oyartus, Booke
route, ming verification. Cadence, 1€ stition -
the suit, GDS files, Micrpwind, Sploe, Migic

I | available in the suit,

Ui pds - Sein-ubiS @2) e
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| Texts:
| 1 Michael Smith, "Application Specific Integrated Circuits”, Pearson Education Asia, 2000

2, Reference manuals of the respective tools.

_EC535 | VLSIDSP o Pt ke
' 535 1 Understand the overview of DSP concepts
535 2: Perform Pipelining and paralie| processing in FIR systems to achieve high specd and |
low power
- 335.33 Perform retiming, unfolding and folding in FIR and 1R filters,
. 535.4 4 Understand systolic architecture design for FIR filters
Course | 535.4: Learn and understand the different technigues of power reduction and power
Outcome | estimation. i s |
Introduction to DSP systems: Representation of DSP algorithms; lteration Bound: Definition,
Examples, Algorithms for computing [teration bound; Pipelining and Paratlel Processing:
Definitions, Pipelining and parallel processing of FIR filters, Pipelining and parallel |
processing for low power; Retiming: Definitions and Pripertics, Solving system of |
inequalities, Retiming techniques; Unfolding: Definition, An algorithm for unfoiding, |
A‘pplicat%osis of unfolding; Folding: Definition, Folding transformations, Register
minimization techniques, Register minimization in folded architectures; Systolic Architecture
Design: Introduction, Systolic array design methodology, FIR systolic arrays, Selection of
scheduling vector, Matrix-Matrix multiplication and 2D systolic array design; CORDIC |
| based Implementations: Architecture, Implementation of FIR filier and FFT algorithm, Bit- |
| Level arithmetic architectures: Parallel multipliers, Bit-serial multipliers, Bit-Serial FIR filter |
dLsrgn and Implemenration; Redundant arithmetic: Redundant number representation, Carry-
. free radix-2 addition and subtraction, radix-2 hybrid redundant multiplication architectures;
Low-power design: Theotetical background, Scaling versus power consumption, Power
| analysis, Power reduclion techniques, Power estimation approaches.
i Texts:
. 1. U. Meyer-Baese, DSP with FPGA, Springer, 2004.
2. K. K. Parhi, VLSI DSP Systems, Wiley, 2003,
3. R.G. Lyons, Understanding Digital Signal Processing, Pearson Education, 2004.

TEC 536 | Reconfigurable Compuling- T T 3 [0 W
i 'EC336.1: Understand the ¢ oncept of Reconfigurable Ccmpulmg and FPGA Architectures.,
EC536.2: Model the digital system building blocks using the HDL, Language.

Course EC536.3: Explore the scope of reconfigurable computing in various applications.
- Ouicome EC536. 4 Analysc and optimize the various design parameters

| Machsnc, Overview, (_ompanwn of Computing Machmes lmerconnects Requirements,
| Delays in VLSI ‘:lruclures Partitioning and Placement, Routing; Cemputing Elements, |
L LUT's, LUT Mapping, ALU and CLB’s, Retiming, Fine-grained & Coarse-grained | -
| structures; Multicontext; Comparison of different architectures viz. PDSPs, RALU, VLIW, ( i
| Vector Processors. Memories, Arrays for fast computations, CPLDs, FPGAs, Multicontext, | <) Fuy
| Partial Reconfigurable Devices; TSFPGA, DPGA, Mattrix; Best suitable approach for RD; ‘ﬁ ;
Case study. Control Logic, Binding Time and Programming Styles, Overheads, Data Density, o
Data BW, Function density, Function diversity, Interconnect methods, Best suitable methods
for RD; Contexts, Context switching; Area calculations for PE; Efficiency, ISP, Hot
Reconfiguration; Case study. Architectures for existing multi FPGA systems, Compilation
Techpiques for mapping applications described in a HDL to reconfigurable hardware, Study
! 1g reconfigurable computing systems to identify existing system limitations and to |
'Iigty,opponunities for rescarch; Soflware challenges in System on chip; Testability |
" challenges; Case studies. Modelling . Temporal portioning algorithms, Onlinc temporal i
[t placement, Device space management, Direct communication, Third party communication, (%
I"‘i‘\ Bus based communication, Cki swilching, Network on chip, Dynamic network on chip, -a«t #
i Paniai reconfigurable design. ‘7{& v
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s on Reconfigurabie Architectures |
Computing Architectures” (HPCA) Society papers.

'1 T fexy:
{. ICEE Journal paper
E 2. “High Performance
. 1. Christophe Bobda, “troduction to R

| L 2009,
IJ 4. Maya Gokhale, Pau

M

N R e _HT_MI

|
econfigurable Computing”, Springer Publication, &
|

| Ghaham, “Reconfigurable Comptting’. Springer Publication. i
i

=il 1C Design

D St e e

—— e
ling and fabncation NECMOS Integrated circaits

r performance tradeot? i

/S i.:c:z?r;i.ll;: t‘mgc'-:mndcl
| | 5372 learn the destgn of pows
| Copse | 3373 [Desien ang anatysis of dight
| Quieame | 3374: Learn the bastc Jigital |ogic giegnd their ApPIEBUIS, e TGS ]
Gales: MOS T ransistor, [puerier VIC,MOS |

Logical Effort; 5|

"

| i =
| i

1 » ¥

al integrited circaits

| Iptroduetion. nletrics; Swiich Logic Proaess:
Capacitor Inverier Delav: Power Bufer Sizing, Wires; (MDY Logic

| | Process variation [ ffucts, lntroductionia V(8! fabrication.

| |

| | Memory; Decoders. Pass Transitor, Dynamic and Siatic Log,ii:,.l,')r;-:mwt;sLc\grc. Scating. l
' Adders: Mullipiers. Latches: Timing; Clotki SRAME: Desian for Perlonmanse, Power |
{ performance Tradeofl. §
'_ Analysis and Design of Digital Integrated Circuits. Circuit analysis of piecewise linear single "
energy storage clement networks. Rules for determining states of diades and transistors. ||

! | Bipolar junction and field effect transistors as switches. |

o wireuit fogic and building blocks | L, MOS, CMOS, i
constant current. Miller, Bootstrapk |

Applicitans (pulss |

| Basic diptal tnpic gates, Inteara
L ECL, tntegrated Injection Logic) Sweep circults {

{ Monpstable, Astble, and Wistable (Sehmin 1 rigger) switching girtsls,
| width moulator, peianale wave cene#or, A Panchion geaeatn! gigzign
[

| Text/Reflerences:
| 1. lvan Sutherind,
| Careuiis :
N Weste and B |- shiranizhiun, Principles SECNMOS VST Design. Addison Wesizy. 1985 |
L Glaserand D [ohterputil, The Degien and !\naiyqianf\"i,Sl-a{_‘zrf:u'\.ls_ Addison Westey, |
J 1

Robert F Sroull, David Harris, Logical Effort: Designing Fast CMOS -

| | 2
I
|

i
1985

! L4 C. Nead apd Lo Conway, tnu oduction to VIS Systems, Addison Wesley. 1979 ! i

ireuiis: A Design E%‘Eres_}'}e_u_:_li_\_f_ail’rcn-lice Hall India, 1997 i

PR 5. J. Rabay, Digiral Integrated C
LEL SR Memorchénm-Iagncn_ a0 Tﬁ En

I .

= ﬁ?}ﬁ:_ﬂmlur’&iml me \’»'..Wl'fR.Kmnd non-volatile memories

EC538.2: Understiid memoey design et

ECS38.3; Examine miemory fault meadils. f
oy 1-.:@0!:: ies. |

mary arciest ures of QR
|

W.:.u !
- i(I(H.lH:&_’.L(‘(](‘I('I(-".-.(‘ GiCiitiGgaa M ¢ Py ) e ¥
ORI R R R R o R

{
!
! Cpurse |(

| Outcome ECS38.4; Anlyse the various VN RS 5 e A

| lSh’:tin: fandomn  Access Memanes {SRAMs), SRAM Cull Structures, GS SRAM | LS

'! i Architecrure, MON SRAM Celt anmd’ P_criphcrul Circuit, Bipolar g AM, SOk Advanced | (‘j 2 -

| St Archiectures, Application Specific it s THUANES, NS DRAM BICMOS [ - A
ahiteCture, App'.icuumn }

DRAN. Error Failures in ORAM, Ndvanced DR AR Degigh and A
fie DRAM. High Densits ROMS. PR, Bipslar & CMOS PROM EEPRONS, |
i FPRONM Cutl, OTF EPROM, prpROMs, Nonvolatile SRAM flash |
' | Alemories. AN Fault Modeling Eloctricst Vesting, Psgudo Rundor Testing-Megatis !
FpRAM 1'c31ing-\--n\-x~'t.uliin sdemacy Muodeling and Testing 10 Fault Modeing wried 4
| | Testing-Apphicalen Spceific Memary Testing Cieneenl Feliability fasues, RAM Fapie !
| Modes and Mechimsal, wNonvalatile Memary, Raliahility Modshing and Fatdure Bate
| Prediction, Relinbiliy Sereeping and Dualification, Ragianion Effects, SEP, Radiation |
| Hardening Tecliniques peogeks and Dresign  fosues gadintion “Hardeed  Memary '
{ Characteristics, Radianon Hurdniess Assifansz and {euine. Verroelectne Rafdnim Acgess | :
;_Esmr_‘cj.Eﬁ.‘.‘é.&‘.%);.&@l*mlﬂ_i\_f-:?.'i‘f.’f.ifi«’-ﬁsﬁ FRAMSs, Analog *’:—:n.“_rf_'.ii*-___-*fi‘@_asra.ﬂ.*f*’.'-fi"}’
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" Resistive Random Access Memories (MRAMSs), Experimental Memery Devices. Memm)'
| Hybrids (2D & 3D), Memory Stacks, Memory Testing and Reliability Issues, Memory Cards,

High Density Memory Packaging, Future Directions, Intreduction to digital tablet PC, LCD,
| DVD player stc.

] Texts:

l. Ashok K.Sharma, " Semiconductor Memories Technology, Testing and Reliability

",Prentice- Hall of India Private Limited, New Delhi, 1597,

2. Memories", Springer Publication 3. Wen C. Lin, “Handbook of Digital System Design”,
(‘RC‘ Press.

_EC 539 | MEMS and Microsystem Technology ' | 3 {0 Te

Course

"EC330.1 Ability 10 understand the operation of MEMS, micro systems and the:r applications.

EC539.2; Ability 1o design the micro devices, micro systens using the MEMS fabrication
| pracess,

EC539.3: Gain a knowledge of basic approaches for various sensor design

Outcome | EC539.4: Gain a knowledge of basic approaches for various actuator design.

| Historical Background: Silicon Pressure sensors, Micromachining, MicroElectro

| Mechanical Systems Microfabrication and Micromachining : Integrated Circuit Processes,

| Bulk Micromachining : Isotropic Etching and Anisotropic Etching, Waler Bonding, High
| Aspect-Ratio Processes (LIGA)

| Physical Microsensors : Classification of physical sensors, [ntegrated, Intelligent, or Smart
sensors, Sensor Principles and Examples : Thermal sensors, Electrical Sensors, Mechanical
Sensors, Chemical and Biosensors

Microactuators @ Electromagnetic and Thermal microactuation, Mechanical design of
microactuators, Microactuator examples, microvalves, micropumps, micromotors-
Microactuator systems : Success Stories, Ink-Jet printer heads, Micro-mirror TV Projector

Surface Micromachining: One or two sacrificial layer processes, Surface micromachining

[ requirements, imicromachining, Other compatible materials, Silicon Dioxide, Silicon
| Nitride, Piszoslectric materials, Surface Micromachined ‘iya:emq Success Stories,
Micrometors, Gear trains, Mechanisms Application  Areas: Alt—mechanical miniature

device/system,  Optical/Photonic  device/system, Medical device e.g. DNA-chip, micro-
arrays -

Text/References:
I. Stephen D. Senturia, "Microsystem Design” by, K luwer Academic Publishers, 2001,
2. Marc Madou, “Fundamentals of Microfabrication” by, CRC Press, 1997.Gregory

Kovacs, “Micromachined Transducers Sourcebook” WCB McGraw-Hill, Boston,
1998,

gyroscopes” by Elsevier, New York, 2000.

TEC 540

| Filter Design e S g T

| Course
. Qutcome

devices,  3-D electromagnetic actuators and  sensors, RF/Electronics devices, |
Optical/Photonic devices, Medical devices e g. DNA-chip, micro-arrays RF/Electronics |

3. M-H. Bao, “Wicmmcchanical Transducers: Pressure sensors, accelerometers, and |

e B
| 540,1: Learn and understand the basic parameters of <iennl and s processing e mngﬁ

' 540.2: Understand the conuepts af different techinigue of siungl processing based om various |

types of noise.
[ 5403 Understand the cond wpt ol various models Lo analyze the power spectrum
1.4 Undersiand the concept of various Impulse noise modeling )
sTmation, ‘n_..i ai s sing  Methods, Trinsform-Hased 3
; ;ﬂ.:m-;, Sorce-riiter \-indﬁ:‘--fﬂaxcd Stgnal Processmi. Bavesan Statrstical Models H.i-n..f
ooctaing ;;,r':; = and dissorhien, Lanear predichion mpdels,

T Apecirm _:'|_=]_\-E- | |1.:.i_1t;1."kf [TATLES
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[ Text/References: |
1, $.V.Vaseghi, Advance signai processing and noise reduction, Wiley, 2008, |

= i T

|

|

et —

51T Dnderstand the origin of hiomedical signals and its dynamics
S41 2 Learn the concept of pre-processing and filtering for removal of artifacts

EC 541 i Riomedical Signal and Systems
| S41.3 Understand the methods for event derection and wavetorm apalysis

Coufse
i. Uu"a"t‘_.mJi‘ﬂ,f?@_v_eien_tp_rzéslﬁ_ fcblomaedioatgysleoras - oo
! Introduction to Biomedical Signals, Nature of Biamedicat Signals, Examples of Biomedical |
Signals — EMG, ECG, EEG, ERPs, PCG, VMG, VAG, Objectives of Biomedical Signal ’

[ Analysis, Difficulties in Biomedical Signal Analysis, Concurrent, Coupled, and Correlated
' Processes- [llustration of the Problem with Case-Studies, Filtering for Removal of Artifacts. ‘
Wustration of the Problem with Case-Suidies. Time-Domain Fillers, Frequency-Tomain |
Filters, iptimal Filtgring, The Wiener Filter, Adaptive Eiiters fhr Removal of nterference. [
Selegting un Appropriale fiiter appiication Removal of Artifacts i the ECG Event
Deteclion, Detectinn of Bvents and Waves, Correlation Analysis of FEG chagnels, Uross-
spectral Technigues. The Matched Filter, Derection of the P Wave, Homomerphic Bailtening,
Application- ECG Rhyihm Annbvsis, Wennfication of Heant Spurdds, Wave shape ard
waveform Complexity, Analysis of Eventarelated Potentiais, Morphatogical Analysis of ECG
Waves, Envelope Extraction and Analvsis ol Activity, Application- Normal and Ectopic ECG
Beats, Analysis of Exercise ECG. Frequeney-domain Chatagterization The Fourier Spedtruim,
Estiznation of the Power Spectrl Density Function, Meastres Derivied form PSDs. Modeling
| | Biomedical Systems; Poinl Processes Matametric Systeir Muodeling Aljoregressive af ;-'\1[1
f ‘ ling, Pole-Zern Stoduling, Blectrombehanicn! Madels of Sigral Gentrativn,

"

pole Mode

Application- Hoarr-rate Varabiiny. Spectral Modeling and Analyisot PUG Anatyss of Non -

i | stationary Signals, Time-Variin! Systemns, Fined Sepmentation, Adapuve Segmentation, Use

‘ uf Adaptive Filters for Segmentation, Application- Adaplive Segmeniation of EEG Signais, |
I Adaptive Segmeniation of PCO Stgnats, Patters Classilication and Diagnostic Degision ; |

Patters Classification,  Supervised Patiern  Classification,  Linsupervised  Pattern l

Classification| Probabilistic Models and Stutistical Decivion , Logistic regression Analysis |

The Training and Test Sleps, Neural Netwarks, Measures of Diagifostic Aveuracy and Cost, |

| | Reliability of Classifier and Decisions |
| Texts: @

' { 1. R. M, Rangayyan “Biomedical Signal Analysis- A case study approach”, Wiley

| | Publications, 2006. :
I 2. Eugene N Bruce “Biomedical signal processing and sipnal modeling”. Wiley publications, |

| 2007.
ECH [ CPID oA R[5 [0 [016 |
et 1 542.1: Learn and understand the knowledge of PLDs. FiGiA Design and archilecture. |
| | 94720 Vindarstand the different types of arrays
§42 3 Desizp anct analv g the FRM techmiques and Jilforent case studies
| Coutse | 5424 Design amd implementation of various digital cireusts using FiPGis and s e ()
Sy

| Ouisome | appheations o LS e
. Introduction, Simpie Programmable Logic Devices — itead Only Memories, Programmable |
| i Logic Areays, Programmable Array Lagic. Programmable Logic Devices/Generic Array A

| !'Lﬂgl{:;f Complex Programmable Logic Devices ~Architectire’ of Xilinx Cocl Runner | /
1 YCRIN64XL CRLD. CPLD Impleméntation of a Parallel Adder with Acsuamislation, |
Organization of FPGAs. FRGA Programming Technnlagics, Programmabic Fopic Block |
I ] Architectures, Programmabie [ntermennects Programmable 1O blocks in FPGAS, Dedicated |
| Speciglized Companenis of FPGAS, Applications of FPGAs, intrsduction, Programmmg |
: ’ Teghnolagy, Deviee Architecture. The Rifiax %2000, XC3000 and NCAGRD Arcisiectures. |
:| introduction, Progmmming Technology, Device Architecture, The actel ACTL, AUTY and |
; ACTE Archateciures Clencral Desisn lssues, Counter Examples, A Fast Video Controfber, A [
! pasition Tracker for o Rohot Mampulator, A Fast DMA Controller, Designing Counters with |

L ACTT devices, Designing Aklers nnd Aceumulators with the ACT Architecture.
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Text/References:

Ficld Programmable Gate Array Technology - Stephen M. Trimberger, Springer
International Edition,

Digital Systems Design - Charles H Roth Jr, Lizy Kurian John, Cengage Learning.
4. Field Programmabie Gate Arrays - John V. Oldfield, Richard C. Dorf, Wiley India.
5. “Digital Design Using Field Programmable Gate Arrays - Pak K. Chan/Samiha
Mourad, Pearson Low Price Edition

Digital Systems Design with FPGAs and CPLDs - lan (Jroul Elsevier, Newnes.

7. FPGA based System Design - Wayne Wolf, Prentice Hall Modern Semiconductor
Design Serles.

!\Jl‘b

L

&3

[ Advance Di Digital Slgnai Proce*:smg = g 0 O E

yme 552 4: Monitor pcrt”orman{e afcncadma w:hmaues in 1?1: annhcauon o{dau PrsEe

JISJIJITITIIIIII LSS IL LT ddd

t

551 1: Summarize various estimation methods in signal and image processing
- 551.2: Apply adaptive signal processing algorithms in various signal processing
applications "
| 351.3: Integrate FiR structures in multi-rate signal processing
351.4: Monitor various signals and systems in frequency domain using transforms = kR
Parametric methods for power spectrum estimation: Relationship between the auto
correlation and the model parameters — The Yule — Walker method for the AR Model
- Paramcters — The Burg Method for the AR Model parameters — unconstrained least-squares
. method for the AR Model parameters — sequential estimation methods for the AR Model
- parameters — selection of AR Model arder

Adaptive signal processing :FIR adaptive fillers - steepest descent adaptive filter - !
LMS algorithm - convergence of LMS algorithms — Application: noise cancellation -
channel equalization — adaptive recursive filters — recursive least squares.

Mullirate signal processing: Decimation by a factor D [nterpolation by a facior | — Filter
Design and implementation for sampling rate conversion: Direct form FIR filter structures —
| Polyphase filter structure.

Linear prediction and optimum linear filters: Innovations Representation of a Stationary
Random Process, Forward and Backward Linecar Prediction, -Solution of the Normal
Equations, Levinson-Durbin Algorithm, Schiir Algorithm, Properties of the Linear
Prediction-Error Filters, Wiener Filters for Filtering and Prediction : ‘

Wavelel transforms :Fourier Transform : Its power and Limitations —Shori Time Fourier
Transform — The Gabor Transform - Discrete Time Fourier Transform and filter banks —
Continuous Wavelet Transform — Wavelet Transform Ideal Case — Perfect Reconstruction
Filter Banks and wavelets — Recursive multi-resolution decomposition — Haar Wavelet —
Daubechies Wavelet.

Text/References: ' |
I. John G.Proakis, Dimiwris G Manobakis, Digital Signal Processing, Principles, |
Algorithms and Applications, Third edition, (2000) PHi -

2. Monson H.Hayes - Statistical Digital Signal Processing and Modeling, Wiley, 2002,

3. L R.Rabiner and R W.Schaber, Digital Processing of Speech Signals, Pearson |,

Education( 1979),
4. Roberto Crist, Mcdern Digital Stgnal Processing, Thomson Brooks/Cole (2004)
S Raghuveer. M. Rao, Ajit S Bopardikar, Wavelet Transforms, Introduction to Theory |

and applications, Pearson Lducation, Asia, 2000 e L
> Information ” Theory and Coding 13 [o [O [ 6
552'1: Summarize various theo‘remq related to information channels
552.2: [llustrate various encoding technigues related 1o information channels
2 552.3: Analyze informations using varjous encoding techniques
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Vi Defimitions. Uniquely Decodabic CUodes,  Inslaniancous Codes,  Krafts Inequ&lity,[
Codes, Biary Huffimap Codes, raury Huifivan, codes,

‘ MeMitian's Thequality. Optinad
Entropy md Average Waord-

| Information and Gntropy, Properties af Entropy Function,
| Length, Shannen-Fano Coditg, Shannon's  First  Theotei, Infocmition  Channels, |
Binary Symmetric Channel, System Pnirpples. System Entropies for Bitary l
i

|

|
H
i
L

I Symmetae Chanonel Ewgension of Shannon’s First Theorem 1o trformtian Channels. Mitaal

Information, Muwal Infarmation ior e 'Binary
Shannon'sSecond | Fundamsental) Thearén: Cronverse

Symmietric Channel, Hamming hstanee,
of Stimnnon’s-Flicorems |

=R

| | inear Cades: Biock Codes, Linear Cadess Pamming Cotes, Majority Logic Coding, Weighs |
sdumsed Codes; Golay Codes (Binary and Ternacy), Reed |

i | Eaumerators, The Lee Meiric, H

| | Muter Codles, And Kerdoek Codes Bounds on Codes: ‘Gilbert Bound, Upper Bound, |

i ¢ Linear Programming Bounds, Hamming's $phere ~Packing Bound, : i

i | Gilbert Varshamov Bound, Hadamard Malrices and Codes. i "

| L Cyclic. Codes: Generar Mariv, Chech pelynomial, Zeros of Cyclic Codes, BCH1
! Codes, Reed-Sulomon Codes, Cuadratic Residue Codes, Generalized Reed-Muller Cades. j
| Perfect Codes snd Lnifarmiy Packed Ciodes: Liayd's Theoreny, eraraclcristic Polynomial of |

| | aCode, | inifarmly Packed Codes, Honexisterce Theorems, |
H

i

| Quaternary Codes, Binary Codes Derived

. Codes over 24. Goppa Codes, Algebraic Cu

| ! _ Roch Theorem, Codes from Algebraic Curves, Arithmetic Codes: AN Codes, Mandelbaum i

| — Barrows Codes, Convolutionu! Codes. !

fom codes over Z4, Galois Rings over Z4, Cyeclic |
ryies, Divisors, Differentials on a Curve, Riemann |

i || Text/References: |
. .
5 AL lones aad ) M Tones, “infprmation and Coding Theny™, Bpringer. 2000 i
714 vantnt, “introduching o Coding Theony, Sprisaer, 1984 ,
Cover Thomas, “Elements af Information 1 heory™ and Wiley 2006

¥

-~

|
. 2
3. C

| 4 R W, Hamming, “Coding and information Theory", Prentice Hall, 1986
! 5. T. M. Cover and J. A. Thomas, “Elements of Taformation Theary”, Wiley, 1991 |
I 4. R £ Dighut, “Principles and Practice of infarmation Theory, T AWL. 1987 i
i A e mates B e e (2 ol T R
Kiohie Commumcation 3 | i AL 6 !
i various celiular mobile systems technolegies. |
:
.f

ey

[ t 551 |- Familintization w
| | §53.2: Concepls wf el covirage and antenni asenciated cetlular communication.

2

4337 Application of frequency reuse anil channe: assizuments
1
B |

| Course
eSS ehmiques and wrcnming techniques.

| (uteome

| 554

fLeqening YArDUS maitp

| Tatraduction 1o Celiular Somie Systems A hasie clfhutar Syslem. pet farmanes criteria,
|

| unigueness of mobitle rad i gavitonmenl, operation of cellutar systoms, planming 2 cellular
Elements ol Cellylar Radio Systems

| SYSLEI, OVOrVIEs nf geneeaions el ecllular systems

| | Desige and intepference Ceneral descoption ol ‘the prabiem, shneept of frequency reuse Vs

: l channels, co-ghanne] nteriennde reduenion factor, desired €/l from q ‘

| | o norat case in an emni directional antenita system, cell splitting, consideration of the ' . =

i | components of gellular systems fmrodiction 1o vo-channel interference, co-channel | b é
smieriia parameter and their effects.

L mgasurentent destgn of anienna systenm,

:
i foit Coverage for Signal &, antenni stciures General introduction, obtaining the | o
area, foliage loss, | \’,-'

-
i Review: Algebra, Krawichouk Polynomiais, Combinatorial Theary, Probabilite Theory. |
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—
mobile poimt 1@ point mode, propagalian oyer walel or {lat open by
S

|
| I propagation near in distance. long distsnce prapagation, point 10 point prediction model- - 2
| | charseteristics, cell  site, antenna feights and signal coverage celis, mobile to mobile | b
i o,

| propagation.

Characleristics of basic antenna structures, antenna at cell site, sohste antennas, Frequency
| Management & _(;h_anp_e_l_‘i}gi_gnmcnl..:Hand Off & Deppped Calls: Frequehcy masagement.

e i
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fixed channel assignment, non- fixed channel ggsiéwﬁmcnt, traffic & channel assipnment. Why

hand off, types of handoff and their characteristics, dropped call rates & theirevaluation. |

Modulation methods and coding for error detection and correction: Introduction lo
Digital medulation techniques, modulation methods in cellular wireless systems, OFDM.
Block coding, convolution coding and Turbo coding. Multiple access techniques: FDMA,
TDMA, CDMA; Time-division multiple access {TDMA), code division multiple access
(CDMA), COMA capacily, probability of bil error considerations, CDMA compared with
TDMA Second generation, digital, wireless systems, GSM, IS_136 (D-AMPS), 15-95, mobile
management, voice signal processing and coding

Text/References:
1. Mobile Cellular Telecommunications; 2nd ed ; William, C Y Lee McGraw Hill

2. Mobile wireless communications; Mischa Schwanz, Cambridge University press, |
UK, 2005 '

3. Mobile Communication tiand Book; 2nd Ed.; IEEE Press

4.  Wireless communication principles and practice, 2nd Ed, Theodore 8§ Rappaport,
Pearson Education

5. 3G wireless Demystified; Lawrence Harte, Mc. Graw H|I| pub

- Data Communication SR
ECS54.1: Understand and explain Data Communications System and its components '
' EC554.2:Be familiar with the architecture of a number of different networks.
EC554.3:Understand the principles of protocol layering.
EC554.4: Enumeraie the layers of the O8] model and TCP/IP Explain the function(s) of each J

Course

|
'% Introduction to wireless networks, GSM, TDMA & CDMA-design and analysis, PCS
{

|

' Concept of CCN/DCN, characteristics of data— Users’ sub-network, topological dcs?é-n—é{_&ﬁ
| Accessing techniques, Data Modeling - M/M/1 analysis, Circuit switching, message |
| switching, |

| Packet switching, and ATM cell switching, Protocols, 15O, OS1. Networking objectives,
| classification of networks — LAN, MAN, WAN, ISDN

| Techniques and theories of CSMA/CD Bus, Token Ring, Token passing bus- throughput
analysis, Modeling (Stalling Models, IEEE Mode! etc.).

concepts, Network operation and maintenance, Nciworchlay analysis, Routing, Flow

| Contral, Congestion Contro .

|, Behrouz A. Forouzan, "TCR/IP Pratocol Suit™, TMH, 2000
| 2. Wayne Tomasi, “Introduction to Data commuunications and Networking”, Pearson Ed |

3. Tananbaum A. S |, "Computer Networks', 3rd Ed., PHI, 1999 |
- 4. Black U, “Computer Networks-Protocols, Standards and Interfaces”. PHI, 1996
| 5. Stallings W, “Data and Computer Communications”, 6th Ed., PH1, 2002, _
6. Stallings W, "SNMP, SNMPv2, SNMPv3. RMON | & 2", 3rd Ed., Addison Wesley, 1999
7. Lavrra Chappell (Ed). “Introduction to Cisco Router C‘onﬂgumlion”_ Techmedia

_:'__Satcihtc Communication 3 f 7 S [ 0 I 6

556.1 Understand the concept of orbital mechanics and launch methodologies l
556 2 Understand how analog and digital technologies are used for sateliite communication |

Course
Qutcome | layer.
Text/Reference:
2007
|
tC_SSG £ laurra -happeil
networks

| 356.3 Design link power budget for satelies
_.556.4 Understand the desigr: of Earth station and tracking of the satellites.
pyoduction: Origin and brief history of satellite communications, an overview of satellite

Syslem engincering, sate_lrhle frequency bands for communication. Orbital theonr Orbital

. S

i,

pres
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i “T'mechanics, locating the satellite in the orbit w.r.t. earth look angle determination. Azimuth |

i | & elevation calculations. I
{ 1

| Spacecrafl systems: Atitude and orbil control systen, iemetry. frackinig and command ‘

| [ (TT&CY, communicanons subsyslems, transponders, soaceeral antennas, Satellneg link |

J desiyn: Baske transmssion theory, noise figure and nulse tempetature, O ratie, safeliite |
‘ down link design, satélite uphnk design

Mudulation, Multiplexing, Multipte access ¥ echmgues: Analog telephone ranspission, Fm \

theory, FM Detector theory, ansleg TV trmansmiss:on, 3™ mtio Calealation for satelive TV |

J ’ linking, Digital 1eansmission, base band and band pass transmission of digital data, BPSK. |
| OPSK , FIOM, T DM, Acoess lechnigues EDMA, TOMA,CDMA '

| Encoding & FEC for igital satelite linhs Channel capacity, error dislection coding. |
[ F linear Hlock, hinary cychie codes, and coftvalution codes. Satellie Systems Satellite Earth |
station  Technology, satellite mobile commimication, VEAT technology, Direct Broadeas ’
by satellite {DBS) |

i

| 1 Text!ReI‘erence: 7
I‘ i. Timothy Pratt, Charles W. Bostian, “Satellite communication”, John Wiley & sons.
Publication 2007 5 J
; 2. 1.1 Spilker, "Digital Conmmunication by sateliite, PH Publication, 1997 |
{357 | Fiber Optics Communication j G B :_Ti 6.
I 1"S57.1: Learning virious Optical communication techniques. |
| [ 357 2 Swdy of various types af Optical sources, ’
| Course 557.3; Study of varivue types of Pho detectors,
| Qutcome | 537 4: iearning techniques pf optical ampiifieation and uptical couplets |
I Overview of Dpyical Communications, Opticat Fibers, Signal Degradation, International |

’ standards. Review of O
| APDs, Temperature effeer on avalanche gam. Upticed recerver Intradluetion to) opagal |
amplifiers R A Oserview of WO, Paseive opticat couplers, aolatars and Circulators.

|

ieal Sources. Review of Photo detectors, structures for InGaAs |!

gy

] Texts:

; | 1. G.Keiser, Optical Fiber Communications, TMH, 4th [dition, 2008. | |

! 2. J. Gowar, Optical Communication Systems, PHI, 2nd Edition, 1993, . i

| . A2 TR S 1t L T

| fiC &8 Advance Radio Communication B S i e

= 17558.1: To understand Modulators and Demodulators ; ; i

- 558.2; To analyze TV and its mechamism =

| Cnurse | $58.3: To understand Cameras. it \

ffuteoms | 3584 To study RDigitel endsatellite TV, Sk et R k‘ﬁ_| :

T U Elernents of o Communication Systems, EM AMadulators, FET Phase Modulator, Foster- | N2
| Speley i34 Discriminator. Ratin Detestor  AM  Transmitter, FM  Transmitter, SSB | -y (;3

| Transmitter, TRE Radio Receiver, Super helerodyne Receiver, Tmage Frequency, AGC, S5B_

| Transceiver, Special Feutures  Communication Beceiver, Digital Radio, Teievisi
Broadeusting, TV Channels, TV Seanning, Indian T% Standards, composiie video Signais
Functinnal blocks and onerational aspeers ach Blogh of TV transminer oad receiver, CCLQ |

| cameras, codor TV displiy ssstems, Digital T4 technology, HDTV systems.

| Texts:
I. Louis E Frenzil, Communication Electronics: Principles and Applications, 3rd Edition, |

| MGH, 2001. |
| 2. George Kennedy and Bernard Davis, Electronic Communication Systems, TMH, 4th |

i | Edition, 2000. |
' _1_3_'. BernardGrob, Basic Television and Video Systems, 6th Edition, MGH, Singapore, 2000

. &o) 00
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"EC560.1: Design, optimize, and program a modern System-on-a-Chip.

Course
Qe me

| Systert-op-C hip (S0CE Sad D s [.3 E ¥ iw I_"_.

| EC560.2; Implement both hardware and software solutions, formulate hardware/software

tradeoffs, and perform hardware/software codesign.

ECS560.3: Analyze hardware/software tradeoffs, algorithms, and architectures to optimize
the system based on requirernents and implementation constraints.

EC560.4: Appreciate issues in system-on-a-chip design associated with co-design, such as
intefieciunl property, reuse, and verification.

LEC 3¢ }___l ‘Software Defined Radio " [3 16 Jo e
1561, 1: Understanding History of SDR_

Clisurse

(lsrehing

IC Technology, Economics, CMOS Technology overview, Power consumption, Hicrarchical

| design, Design Abstraction, EDA tools. MOSFET model, parasitics, latch up, advanced

transistor structures; Wire parasitics; Design rules, Scalable design rules, process parameters;
stick diagrams, Layout design tools; Layout synthesis, layout analysis. CMOS gate delays,
transmission time, speed power product, low power gates; Delay by RC trees, cross talk, RLC
delay, cell based layout, Logic & intercannect design, delay modeling, wire sizing; Power
optimization, Switch logic networks. Pipelining, Dala paths, Adders, ALUs, Multipliers,
High density memories; Metastability, Multiphase clocking; Power optimization, Design

- validation, Sequential testing; Architecture for low power. Floor planning metheds, global
routing, switch box routing, clock distribution; off chip connections, packages, I/O

architectures, pad design. Complete chip design including architecture, logic and layoul for
Kitchen timer chip OR Microwave oven chip.

Texts:

. 1. Wayne Wolf, “Modern VL.SI Design”, Pearson Education, 1998,
- 2. Kamaran Eshraghian, “Principles of CMOS VLSI Design™, Pearson Education, 2007
3. Rabey, Chandrakasan, “Digital IC Design”. Preason Publication, 2009.

| 561.2: To study the effective use of available frequency spectrum.

561.3: To enguire about the architectures of SDR.
561.4: To assimilate the future prospects GESDR.

'SDR concepts & history, Benefits of SDR. SDR Forum, Ideal SDR’ drchchcturc 'SDR Based

End-to-End Communication, Worldwide frequency band plans, Aim and requirements of the
SCA, Architecture Overview, Functional View, Networking Overview, Core Framework,

Real Time Operating Systems, Common Object Request Broker Architecture (CORBA), :

SCA and JTRS compliance, Radio Frequency design, Baseband Signal Processing, Radios
with intelligence, Smart antennas, Adaplive technigues, Phased array aniennas, Applying

SDIR principles to antenna systems, Sinarl antenna architectures, l.ow Cost SDR Platform,
Requirements and system architecture, Convergence between military and commercial |

systems, The Future For Software Defined Radio

Texts/References: :

|. Dillinger, Madani, Alonistioti (Eds.}: Software Defined Radio, Architectures, Systems and
Functions, Wiley 2003

2. Reed: Software Radio, Pearson, 1997,

3. Software Defined Radio for 3G, 2002, by Paul Burns.

4.Tafazolli (Ed.): Technologies for the Wireless Future, Wiley 2003,

5. Bard, Kovarik: Software Defined Radio, The Software Communications Architecture,

. Wyley, 2007.

| 562.2: Be able to apply analysis methods to determine circuit properties of passive/active

microwave devices ~

562.3: Know how 1o mode‘["lnd determine the performance characieristics of a mlcrmygvc ﬁ(&-
’ ;

CII'CLIIl or L Oor system wil \-Irllil QI' \ﬁllhO'l.Il usmz Si'ﬂl'lh chan

B . N7

Lviicroawatve Devices pnd Ciriuits ] 3 |0 i 0 li_
E'SGZ‘! Gain knowledge and understanding of microwave analysas mc.thuds
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| 562.4. Have knowledge of basic communication link (!eswn |mpcdance matching and filter |
i i | gt r:rwns. oy T

! waves, Electrlc and magneuc wave equatmns Po:,nt:ng theorem Umfcrm plane waves |
and reflection, Plane wave propagauan in-free space and lossless dielecisic, Plane wave |
i propagation in lossy media, Plane wave propagation in metallic film coliting on plastic |
1 substrate, Transmission  line equations and solutions, Reflection coefficient  and |

transmission coefficient, Standing wave and standing wave rato, Line impedince and |

| admittance, Simith  chatt,  Microwave wivepnides and companents, Reetingular
r | waveguides, Micrownve  ¢avities, Dicectional coupiers, Circulntors and  isolators,

Nicrowave transistors and wnnel diodes, Macrowave bipolar transisiors.  Hetereignls
i | tramsistors, Microwave e dindes. Mioewave Beld effect ransistors. hnctonfict
l effert transictors, Mem! senmicondustor fieki effect transistors
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Text/References: iy
I. Samuel ¥.Ligo, " Microwave Devices and Circuits” Third edition,PHI :
I 2. 8K Ray, M Milry, "Microwave serniconductor devices”. PHI 2003 &
. '! Pyavid M Fozir, “Microwave Engineering” Wiley i~
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{ 563 1- Understand the Basic mathermatical cencepis reired 1o electromagnetic vector fields. |
563.2: Apply the principles of electrostatics to the solutions of problems relating to electric
field and electric potential, boundary conditions and electric energy density !
$63.3: Apply the principles of augneto staties to the solutivns of problems relating to |
\

magnetic fleld and magnetic potential, boundary conditions snd magnetic cnergy

_h

density .
Course | 563.4- Understand the concepts Maxwell's equations to solutions of problems relating to |

Outcome | {ransmiss ion lines =_ﬂ-‘*llmf'nr__phne wave propagation’
\.\rm.;, I Ajuatian, Waves in perfect dielectrics, Intrinsic wave constants, waves in lossy matter,
----- on of wawas transmission line concepls, wavepuide concepts, resonator concepis,
i f sadiation. and antenna copcepts Transimisston line theory, Wave functions, Plane waves, |
* rectamgulir waveguides, altemative mode seis, Rectangular cavity, partially filled wave
guide, dictestrie- slab guide, strface guided waves, modal Expansions of Relds, currents in

|
;
8

1

! \4.:;‘\;{:1;;1';125, Apertures th gronn i fHnes [
| | Text/References: ' ’

| ok !
{ l 1. R. ¥ Harrington,, “Time Harmonic Electromagnetics™, McGraw Hill, 1961 f
f | 2. RF Harrington. “Field Computation by Moment Methods™. New’ York: MacMillan,
b2 _ 1968. ‘

| ! 3, FE.C Jordan & K.G. Balmain, “Electromagnetic ‘Waves and Radiating Systems™, 2nd
i £dition, Prentice Hall India, Pvt. Lid,, New Delhi I o

J EC 364 | RF RF Component & ClrcmtDcs T Tf—[ D |6 ;
| CECS64 1+ Student showid able P :dm?rfy the basic RF devices, e i
; E B 3642 Student shou'd able o understand the principle of the RF deyices and systems.
T Coutse | E,C564 3' Stud:.nt shoui:l able to realize the prohlems of RF system to solve it,

4 should abie to dedign the RT system for practical apphicatans.

Oulenme

''''''' |'Iran5nuss:cn lines . Broadband Mactching,  Scatiering  Paramieters, microwavi|

! | transistorsPassive (‘.nmponcnts. Inductars, Inductor Model, Analytical model, Printe

and Caas sunergie, Thick film inductors, THin W

inductors, Inductors on 51 spbsirate
; ! inductors. 1.TCC induciors. Ware Indeutors.Capacitars, Monolithic capacitors, mtepdiging
| [ capacitrs. Resistors, chilp sesistor MOS! resister, Menolithic resistors, Riesowave. |
F Resonators ind Noarmwhand Pillers, Broadbasd Eiliers Microwave Amplitler Design:

Two-Port Power Gains, Awmplifler Subilty Low Naiee Amplifier Desion, Brosdband

Amplifier Design AR : ol TR Ve NS ookt
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' Microwave Amplifier Design: Two-Port Power Gains, Amplifier Stability Low Noise
| Amplifier Design,Broadband Amplifier Design Microwave Oscillators: One Port negative
_ resistance oscillators, Two Port negative resistance oscillators, Oscillator con figurations

Text/References:
| Lumped Elements for RF and Microwave Circuits " . J. Bahl JArtech FHlouse
2. Microwave Transistor Amplifier: Analysis and Design, Gonzalez G. Prentice Hall 1984, |
3. Microwave Semicondugtor Circuit Design, Davis W. Alan, Van NostrandReinhold, 1984.

. 4. Microwave Circuit Analysis and Amplifier Design, Samuel Y, Lizo, Prentice Hall 1987,

| 5. High Frequency Amplifier, Ralph S. Carson, Wiley Interscience, 1982
EC 565 | Antenna for Mobile Applications [3 6 [0 {6

565,1: To impart knowledge about the fundamental concepts of
antenna engineering.
565 2 To introduce the basit principle relevani to wired antenrias and planar antennas
565.3: To enable the students to understand the factors related lo, frequency, radiation
Course pattern and interference
Outcome ~ 565.4: Understanding the Practical anteanas for various mobile application.

RS

adiation fields of wire antennas: Concept of vector potential. Modification for time
varying relarded case. Fields associated with Hertzian dipole. Radiation resistance of
elementary dipole with linear current distribution. Radiation from hal f-wave dipole and
 quarter — wave monopole, Use of capacity hat and loading coil for short antennas.

' Antenna Fundamentals and Antenna Arrays: Definitions: Radiation intensity, Directives
gain, Directivity, Power gain, Beam Width, Band Width, Gain and radiation resistance of
current element. Half-wave dipole and folded dipole. Reciprocity principle, Effective length |
and Effective area. Relation between gain effective length and radiation resistance.

Loop Antennas; Radiation from small loop and its radjation resistance. Antenna Arrays:
Expression for electric field from two and three element arrays. Uniform linear array.
Mcthod of pattern multiplication. Binomial array. Use of method of images for antennas
above ground, :
Traveling wave (wideband) antennas: Radiation from a traveling wave on a wire. Analysis
and design of Rhombic anterna. Coupled Antennas: Self and mutual impedance of

" antennas, Two and Three clement Yagi antennas, Log periodic antenna. Aperture and
Lens Antennas' Radiation from an elemental area of a plane wave (Huygen's Source)

{ Radiation from the open ¢nd of a coaxial line. Radiation from a reclangular aperture treated |
as an erray of Huygen's sourzes. Relation between dipole and slot impedances. Method of |

) | feeding slot antennas.

Text/References:
|. E.C. Jordan and Balmam, “Electro Magnetic Waves and Radiating Systems”, PHI, 1968,

12003 | o~ j
: X raus and Ronalatory Maikefka, “Antennas”, Tata McGraw-Hill Book :

|
5 H
\ R Collins, “antennas and Radio Propagation”, McGraw-Hill, 1987 - | B
™4 Byllany, "Antenna Theory”, John Wiley & Sons, Second Editian, 2003 ikt
I8 __67_? El®(romagnetic Interference l 3 |0 o |6 l
=5 | 567.1: To familiarize with the fundamentals that are essential for electronics industry in the |
| field of EMI/ EMC. | pi
| 567.2: To understand EMI scurces and ils measurements. !- ,.-’_"il-v"
| 567.3: Concept of signal integrity in ICs, conducted emissions and electromagnetic ,
Course radiation susceptibility, and crosstalk and shielding '
Outcome | 567.4: To understand the various techaiques for electromagnetic compatibility. @g 4
“inwroduction to  Electromagnetis  Compatibility (EMC). EMC Requirements for - ¢ 74 '

Electronic  Systems, Radiated Emissions, Conducted Emissions .Spectra IO_I:._.?P‘EEilaI_

RS oo — Lz 5} o "}3\’ !1,_,. e
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| AT Waveﬁ)rms, The Spcctrum ol 1.|p{ soital (Clock) Wi eftirms, "ngc;Lral' Bounds for |
Trapezoidal Waveforme Effect of Rise/Fall-time on  Spectrul Copterit, Bandwidth of |
Digital Wavefarms, Effect of Repetition Rate and Duty  Cycle: Effeat of Ringing
| ‘ {Undershoot/Overshoot)

' [Tranqmission Lines and Signal Integrily: The Transmission-Line Equations, Printed | |

Circuit Board (PCB) Structures, High-Speed Digilal Interconnects and Signal Integrity |
Sinusoidal Excitation of the Line and the Phasor Solution. . |
j Conducted Emissions and Susceptibiliy: Measurement of Condugcted Emissions, | The | I
Line Impedance Stabilization Network (LISN).Caommon- and Differential-Mode (urrents
| Again, Power Supply Filters, Basic Propertics af Filters, A Generic Power Supply Filter

Topology, Effect of Filter Elements on Comiman.

weon and |

fD|chrentm tode  Curreris, Sepiration of Conducled Emissions inin (o
| Differentizl-Made Components for };.I;yaasiic Purposes, Power Supglie

! Supplies, Switched-Mode Power Supphies  (SMPS), Effect 4f Power  Supply |

Components  pn Conducted Emissions, Power Supply and Filter Placement, Conducted |

| Susceptibility
|

Linear Vaower |

i | Text/References:
' | 1. Ciayton R Paul: introduction 1 Electromagnetic Compatibility Wiley 2nd Edition

| 2. V.P. Kodali, * ‘Engineering Electromagnetic Compatibitity™.S Chand & Co,

i Ltd., New Delhi, 2000.

3 “EJectrumagnetic Interference and Compatibility”. IMPACT series, lIT-Delhi, Modules!- |
o
5 4. Keiser, “Principles of Electromagnctic Compatibility™, 3rd ed., . Artech House |
' 3. Henry W.0tt."Noise Reduction Technigues in Electronic Systems”™, A Wiley

| Inter Smenu: Publications, John Wiley and ‘lﬂnf. Newvork, 1988 : A |
i" 55 Radar Epginesring -? 3 ,_“_T‘“;_ JL_‘_

ECS568.1: Student should able to identify different type of radar techno]ugy |
EC568 2: Student should able to realize the differcnce between radar and any other |
| communication systems ]
| ECS68.3: Student should able to understand how the radlar is used in wm munication system |
EC368.4: Student should able tn dewign the radar systen. -
| Radar and Radar Equation, Dop Effscr, CW Radir, FM - CW r.hj.ir altimeter, Multiple l
Frequency Radar, Pulse Radar, Pulse Doppler Rudar, Tracking Radar, RADAR System
. Design, Matched Filter, Detector € !uractcnsucs Phased Arrays, Adw: antages and Limitations

| N.wlg,anonal Aids.

L4 ourse
LAl

f Text/References:
| &

I M.L Skolnik, Introduction Radar Systems, McCGraw Hill Book Co., Fourth Edition, | (\\i

2001.
2. G.S.N. Raju, Radar Engineering and Fundamentals and Navigational Alds, 1.K. | /!/

j International, 2008. ;
] 3. Simon Kingsley and Shaun Quegan, Understanding Radar Systems, ScichhJ
i

Publishing, 1999, Nood
| 4. Introduction 10 Radar Systems - Merrill 1. Skolnik, TMH Special Indian Edition, Znd | ) "“_-"_
Edition, 2007 T 7
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<
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. Sht } f"a\ﬁvanruj Antennz T w.hms 1 gy

| 560 Id-mi.g basic anteana p,:rm weters il ligt the different lypcs of antenna
! [ “éz'i 3 solve the radiation mechanism of linear bntennas
| 569. 3 Compart lhc diffcrenl types. of antennas and classify their uses.
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{ Tulm me

______________ @ 7]




. University Press, USA 2007.

| Advance EM Wave Propagation and Anlenna _ i3 10 Jo [&

Basic of the Antenna, Different radiation zones, Mechanism of radiation, Scattering]
paramelers, dipole antennas and arrays, horn antenna, slot antenna, SIW antenna, diclectric |
| resonator antenna, Helical antenna, Log periodic antenna, Microstrip antenna design: I
| structure, feeding techniques, field distribution, surface wave propagation, radiation |
mechanism, microsirip array anienna.

Text/References: ; }
I. C.A. Bslanis, “Antenna Theory: Analysis and Design,” John Wiley & Sons, 2009 |

2. R, J. Marhefka, A. S. Khan and . D. Kraus, “Antennas and Wave Propagation”, Tala
McGraw - Hill Education 2010,

4. M. Sachidananda and A R. Harmsh “Antennas and Wave Propagation” Oxford

EC570.1 Identify  busic  wireless  propagation  system using  varnous |
antenmnas

H
H
£
i

- EC570.2: Student should able to soive the problem of radiation interferences.
- EC570.3: Student should able to characterize the EM wave.

EC570.4; Design a microstrip antenna for given frequency band and analyse the results.

Review of Maxwell’s Equation and boundary conditions; time harmonic electromagnetic
fields; vector potentials; electromagnetic theorems and concepts, Impedance matching and [
ning, dipole antennas and arrays, horn antennas, parabolic antennas, slot antennas and |
arrays, microstrip antennas, Ground wave propagation, sky wave propagation, space wave |
propagation,

Texts / References: : ‘

-C. A, Balanis, “Advanced Engincenng Electamagnctios,” Inln Wiley & Sons, 2000, }
-R_F. Harrington, "Time Marmonic Electromagnetic Frields,” MeGraw Hill 2001,

C. A, Balanis, "Advanced Engineering | lectramagnetics, " John Wiley & Sons, 1989.

R, E. Collin, “Antenns wnd radho wave propagation,” McGraw Hills, 1985
C. A. Balanis, "Antenna Theory: Analysis and Design,” John Wiley & Sons, 2009.
.R. J. Marhefka, A. S. Khan and J. . Kraus, *Antennas and Wave Propagation”, Tata I
McGraw - Hill Education 2010, i |

L |
7.M. Sachidananda and A, R. Harish “Antennas and Wave Propagation” Oxford University
Press, USA 2007.

I
2
3
4.
o
6

Principle of Microwave solid state devices Eaer ey BB
EC571.1: Explain different types of microwave devices.

EC571.2: Deseribe and explain working of microwave whes and solid state devices.
EC571.3: Study of different microwave diode based devices,
EC571.4: Traveling wave tube and Reflex klystron wurking wnd its application,

dnip lings, Maonolithic migrowave ey
| integrated circuit growth, MOSFET fabrication.

‘Text/References:

Microwave devices and applications, Transferred clectron devices, Gunn — effect diodes —

Gaas diode, Ridiey- watkans-Flilsum (RW1HH thevry, Modes of pperation, LSA diodes,

inP diodes, Avalanche transit fhne devices, Read diode, IMPATT dicde, TRAPATT

diodes, BARITT dindes, Microwive Tificir beam 1ubes 103 Typer, Comventional votoum |
tnodes. Tetrodes and pertodes, kRivsirons, Multicavity kivetron amiplifiers -Reflex klystrarns

(\Ebx traveling wave tibes (1TW T, Coupled cavity travehing wave tubes, Microwave crossed

fred tubes (M Typel Magneron ascillaions, Uorward wave erosied field ammplifer (FWCF A
RUEA), Steip lines, Microstrp lines, Parnllel sirip lines, Coplanar sirgp hipes, Shielded |

|
wd caeuls, Materntls, Monehlse microwave |

I. Samuel Y.Liao, * Microwave Devices and Circuits™ Third edition,PHi
2. SK Roy. M Mitra, “Microwave semiconductor devices™. PHI 2003

JIJJIJISILLL DI I LI L L L

3. David M. Pozar, “Microgaw: Enginesiing
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T B L R [3 1o 10 fs |
filter paramelers and list the different types of |

¥ = TEC572.1:  Identify basic
| | technigines. |

|
| [ EC572.2: Studesy should able 1o design 10w pass, high pass, band pass and band stop filer, |
! | EC572.2: Student shotld uble w differentiate basic characterisiics of the filters.
EOnurse '| FCST2.4: Student shouhl abli to implement The 1SS for varies applivation incommunication
' |

grinidic |

Netive and passive fiers,

Loucome | system. o
i Tentral procedure for fifter desian,
ilter Transformations. Insertion |

intraductivn, €
' | Structuras, Fiiter Design by the image Pamineter Sethodl,
Pass Eitter, Maximaily Flat, Bunersonh, Binomial Filter, Equal |

f | Loss Methode. Type ol Lew
Rippie or Chebyshey Frlier, Eiliptiy Filter, Linear Phase Filter, Types of Sealing for Low Pass ‘

E 5 Prototype, Filters imyplementation in mCrOwave cirewits, Stepped Ympedunce Low Puss

1 | Bilters, Hilter Implemeninticit. Stepped-impedance Low-Pass Filters, Coupted Lang Fillers, |
| | Filters Using Coupled Resonators. : i ¥

! | Text/References: : |

| . Devid M, Pozer, “ Microwave fEngi neering” 47 edition, Wiley. E

], 2. Samuel Y.Liao, * Microwave Plevices and Circuits” Third edition. PH! [

t | 3, C. A. Balanis, wAdvanced Engineering Eleciromagnetics,” John Wiley & Sons, |

Fioe 2009, S T b e yp ool b

I L D

i Euégs:ws [ ]

e M S e S o
3 metnuds 0 mage processing '
enhancement and image restoration i

[FC 374 | lmage Procesning T¢
L e B Bl
i | §74.1 : IHastrale varieas trapsiont
$74.2: Apply varicus filtering techmiques for irnagy

{- 34 gmentation atgorithms

i T ANy e warious IMage se

Conrme | §74.4: Evaluate iransforms O T EFT eied and encoding rechniques in application of mage |

| Qutcome | compeession o BT SV,

| | 1 win-dimensianal gt hematignl  prefiiminaries, 30 lramsiems - B, DA FiTeND,
Tistogin caunlizanion and specifization fechniaues, Mosg |

! [ Image Enhancement
| distributions, Spatal averaging, Directioml Smoothing, Mellian, Geamelnic meas, Harmonic |

t | menr, Coptrabiirmonic mean Gilters. Hamororphic fltering, Color image enhancemeni

[ | Intage restoration - Degradation imesilel, Uneonstrained restoration - I pgrange multiplicr anil |

f Canstruined restartion, Inverse fillering-remaval of blur cavsed by unslform jmens otion, |

| : Wienor (iiering. Geometric :mnsmrmmi(}ns-x;;b_{_i;d wansformations. | mage feamentation < ‘i
| pdpe detestion. Edge tinking vin Hough transfomr - Threshoiding - Region based |

[ | scamantation Reoion growing Repion sphiting and Merging ~ Segmentation by |

f | morphological watersheds - basic concepts - Dam constiuction — Warzeshed segmentation |

! 1 .tﬂl:«;o.r'r:hm-Si:grﬂL‘nmliml hy Kepdenns Algorithe, Dighl Hecounition using Convalutional |

| sourdl network, Compression - nesd for dntasompression, Haffmap, Run Length Encoding, |

| suidt codes, Arithmetic coding, Yectar Ouantizatiog, Transform coding, IPEG sandard, |

rebimiparies, dilation, crosion, apen and closing, hit'or miss |

\ {MPEG. fimage starphology - P
f wansfrmation. basie marpholagic algoathms { :

'[ Texts/ References: h *\h) =
| L Digital Image Processing, Rafael C Gonzalez, Richard E. Woods, Second Edition, Pearson | /‘ 2!
E_ f Educition a1, 2000 } ’5‘2
i | 2, WK, Crigital [ mage Frocessing., “re [oan . John Wiley & sons, Ine. 2000 | g
| | 3,8 1. Castleman, Digital 1owge Processine, Pearson, 2006.
| r 4 AnibR lain Funsdamenial of image processing, Pearson, 2002, ! '-.:\ /
; i 5. [mags Processing, Anatwais, amd Maching Vision, Milan Sonka, Vaclav Hlavac and Roger Vi /‘}

sition, Themson Leaming. 2008 ; i

| Hovie, Second £
| f. Introduction ww Digi

Course Techaplugy 20D
\ 7. Computer Vision and Imnge Processing, sdrian Low, Second Edition, B.S. Publications, !
| | 2005. : |
| 8, Digital fmage
| Eddins, Pearson Education, 2007,

B e )

~a

ul lnmnge Procéssing with Matiab, Alasdair McAndrew, Thomson l
|
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3761+ 1o undersiand reseal
376.2: Lo tamiliarize with various research Fescurees and academic - riting.
576.3: L nderstanding data colicetion. analysis ind resull presentation

576.4: 1o s1udy mathematical inodeling,

LCourse.
Ouaicome

eh ﬁElf_w_pdotog) tor Encineers

ch sroblems and pranning,

iy mm A

Resedrch Prepuration and Plansing: Objectves of reseatch - resears £ and its goals Critionl

thinking. Techniques for generating researck topics. Tonie selection and astilication
Development of a research proaosal — Theoretical und Expeiimental Frocesses

Research Resources: Sources of information. | iterature search. Werld Wide Weh, Online
R buses - esieh [6ols. Cltadon indives - Prisiciples underly It Breer - sy
B Eeny — Gl studies, FEVIEW arteies and Meueanafysis - revord ol el ey ien = Roly
9E the lisrarian. Etbieal and Mol |ssues in Resvarch: Magiadsm, s (o oy oid Plagiari
- Intchiectusl Propeny Rigats Liops sight fav s Patent rig s

Asletnic Writing und Presentaion: Preymsal submissing fer funding HgRrEes. Homents o)
St e Organization of propussle, Hesie knowledge o tariding ag-neies. Resanch ropor
WTT
i

1. Communitating okl Fasilesringe the presentition 1o Ui gl aindieniy il
iations., Poster Prepars fons, Submission ot el artie s for Pubbioitiog e
Beputed journals. Thesis writing. and Rescorch mepun yritimg Lloments of exeelfon
esnaton: IFieparstion. ¥oauul and Delivery Ul Compini aing sk s atad il

detense, ’

Data  Collection, Analysis ind Inference: Basic Statisticat  [istributions und  their
applicitions .« Dinomiak, B Has, Mol Lxparentish W thall  and  iedimatig
$Xstnbiit pns, sample sive celenninuion & sumpling  Techmiss-Randum namiplig

st sampling, Sesternatic sampling wae dloaiy sampling (| orge Simpie Losts and
Nadll Sumiple Jests-Student -tess A am] o 2 e and thelr appiications in research
stuidics. Uneeelation und Bearassion Anulasis-Time series Anafvsioborecisiing inethids
Euster aralysis Cluster Analysismng Diserimianl Nralysis. Prntipivs of Expednieatatiin.
Haslc Sxperinwenial Drsipng: Compieiely Rundomized Design Rardomitand [logk Dhenizn
and [Latin sauane Blesign, Factrinl Designy: 27 .25 nd 24 Neddtey, Praciston wad esv
311l s - .

Muthemathant » Modelfme: Basis coments ol riosdel W HF g b sistems  wautie g
demaml midel - Muodel for Predition und i1, Basitatbons, Swsbemm s pnuluiom — vaifidunion
Fre uf optin Tagan technique: Grtietie Alsofithm, S netated A stading Papbeie sw apm
ntmiation

Texts/ References:

I Research Methodology for Engineers. Ganesan R MIP Publishers. Chennir,

2 Probubility & Statistics for Engincers and Scientists, Walpole R\, Maeis 1011 Magrs
5L und Ye. King: Pearson Prentice Hul. Pesison Ldyestion »

3. Thesis and assignment writing, Anderson I3 | L. Buisaton . and Pose M., W ey Lostemn
4 How ta write and illustrate scientific pupers?, Bijorn Gustan i, <ambridge bpngsin

 Press.

'

3. Researeh Design and Methols, Borcens K5 and Abbott. [3 b: M G LN il

— e
"\:.
e

(‘\

B

FA



