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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
IIT 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 . r

%+ 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 2 Member
HoD, ECE, NIT Manipur -

< Dr. Kh. Johnson Singh : 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 : Member
HoD, Physics Deptt., NIT Manipur

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

% Dr. Sangeeta Laishram 2 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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The Director invited the Registrar (i/c) to initiate the proceedings on the agenda items.

ITEM NO. 20.1: Confirmation of the minutes of the 19" Senate meeting held on

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

03/11/2020 via Video Conferencing

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

SI. | Item No. Agenda Decision Taken Action Taken | Remarks
No.
I. | ITEM To consider and approve the | The Senate approved the Academic Calendar | Complied Noted
NO. 19.3: Academic Calendar (Novembef (NOVen'ﬁbel‘ 2020- March 2021) for B.Tech.
2020- March 202]) for B.Tech. 1st Ist .year a('jmilled 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. 19.4 | 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
Lo, 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. toppers who passed in | to B. Tech toppers. 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 Sciencg and Engineering | 44 Engineering Department to 7" Semester
Bepars it 75 | Spets 0 the | 1 the August —December, 2020 session on a
August —December, 2020 session ;
case to case basis
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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,

1. Code: ME563 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 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 t6 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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and also created a huge loss of tuition & institutional development fees for the remaining 7

semesters.
B.Tech M.Tech M.Se¢ PhD
Items Amount | Items Amount | Items Amount | [tems 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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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 Bikramijit, 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).

ITEM NO. 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 1% 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 by 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
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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 a roval for Courses under Major/Electives for
g B _ pPp LALe) J
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)
24 ECOHYDROLOGY & ECOHYDRAULICS (3-0-0-6)
4. GEOSPATIAL HYDROLOGY & CLIMATE CHANGE (3-0-2-8)
3 GEOINFORMATICS FOR DISASTER MANAGEMENT (GeoDM) (3-0-0-6)
56 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 electives 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)
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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.

ITEM NO. 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.

MJL’\K /% i

(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




ANNEXURE - 1

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

b) Third digit (C): Degree Code

1- B.Tech
2- Mtech
3- MSc
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)
I | 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" Nov—12" November 2021 Monday-Friday
(in between classes will be there)
Il | End Semester Examination (ESE) Theory : [ 22™ November— 26™ Nov 2021 Monday-
Friday
12 | II - 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.

2. 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

2 Starting of Online Classes 22" March 2021

3 Mid Semester Examination (MSE) Theory (0¥ = 14" May 2021

4 Last day of instruction 18" June 2021

5 Laboratory End Semester Examination 14" — 18" June 2021

6 End Semester Examination (ESE) Theory < 21* June — 2" July 2021
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 MA10I PHI101, L EEII,

T CS101 MAT01 PH101, U EEI11,

W CS101 EE101 PHI0I, N CSI111/PHI111

T EE101 CE101 PHIO0L, (Tut) C CSI111,/PHII

F CE101 EEI01 MA101 H NSS/Sport, Tha/Seminar

B.Tech Semester I1 - Group 11

Day | 900-1000 | 1000-1100 | 1100-1200 | 1200- 1-2 PM | 1400- 1500- 1600-
1300 1500 1600 1700
M | MAIOI HS101 ME101 L CHI111, Lab, A
T MAI101 ECI101 MEI10]1 L‘ CHIII, Lab, B
W | CH101 EC101 MEI10]I N MEI112 NSS/Sport,
C (L) Tha/Seminar
T CH101 EC101 MEI101 H MET11 /ME112
(Tut)
F CHI101 MA 101 HS101 MEI11l /MET12

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 MA101 Engineering Mathematics | CS101 Introduction to Computing

2 CHI101 Engineering Chemistry MA101 Engineering Mathematics |

3 HSI101 Communication Skills EE101 Basic Electrical Engineering

4 ECI01 Basic Electronics Engineering CEI0] Environmental Studies

5 ME101 Engineering Mechanics PHI01 Engineering Physics |

6 CHI11 Engineering Chemistry Lab EE111 Basic Electrical Engineering Lab
7 MEI111 Workshop CS111 Introduction to Computing Lab
8 ME112 Engineering Drawing PHI11 Engineering Physics I 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)
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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 Univ. 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:

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

2. Eckenfelder, W. W., Industrial Water Pollution Control, McGraw-Hill, 2000.
3. Metcalf and Eddy Inc, Wastewater Engineering: Treatment and Reuse, TMH publication,
4 th Edition, 2003.
Reference Books:
1. Nemerow, N. L., Zero Pollution for Industry: Waste Minimization through Industrial
Complexes, John Wiley & Sons, 1995.
2. 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.



ANNEXURE -5

Department of Electronics & Communication
Frgineering
NATIONAL INSTITUTE OF TECHNOLOGY MANIPUR

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

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

SEMESTER-]
TR KT S : R B o
EC 501 Analog and Digital CMOS IC Design SN O Ok
EC 503 __Embedded Systems Design P 3 10 ’\__\ow_ 6
CEC305  Modern Wireless Communication - 3.0 [0 1ls
| EC 507 ' Signal Processing Algorithms i3 40 0 |6
LEC 5ux | Elective-| N LR
(ECSix | Elective-il (Laboratory Course) 48 19 j3 13
s PR | Total: {3
SEMESTER-II
_ Course Code PRSI
ECs502 2y B R RN R
EC 504 | Advanced Dtgzza (‘cmmﬁmcauon ) st T R MiE 10 i brse
EC 506 Advance Microwave Engineering 5 3 10 10 16 |
EC SKX e pga EIeCt]ve lll e secssensocta - R _.3 ‘0 0 6 -4
ECS5Ix Elective-IV(L ab{;ramry Course} A 2 g 10 e
SEMESTER-11]
Course Code | Course Title it i R
_ECell | Project-l o BT L0 LU W
SN s S s Sl SRR e et L s 5,4
SEMESTER-V
Course Code | Course Title RSN : TR R s
EC612 | Project SO = E e
: Total: 24

I Tl |
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Department of Elecfronics & Communication
Engineering —
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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 India)

Students should select subjects either from Elective A or B.
List of Electives A

Electives-I

[ Course Code | Course Dlge s ey LT
['EC 521  Digital Svsaem Desnbn ___________________ a0
[ EC523 : 3]0
L EC 525 350
EC 527 3 0
TEC 529 Embedded \Tatworkmg 13 F0
s e e H ................. =
| FC 335 e : = | e
f“C 537 “Digital IC Demgn e e 300
EC 539 | MEMSand) Microsystem Teuhnology 5 A HEER TS
| EC 541 ‘Biomedical Signal and Systems . 3710
Electives-1]
' Course Code l""tourse Title =% e 4P ¢
"EC 511 | VLSTand Embedded Lab-1 e I B o A O
FEC 513 | Signat and Image Processing g Lab o ey 00tk |
Electives-111
Cnur;eiff&! “L}'r'sé Tnlc T R e e = ]
3 |
3 o]
""“I;S(:ﬁi'a;;é;‘v'L51 £ G CEN 0|6
| VLSI System Design g P 7 e A G
VLSTEDA Tools S e e e e R
Reconfgurablc Computing S 7o B Yo 0 6
: Memory fechnologlc'i 3 i (_3 ______
e e iy R _l
| EC 542 CPLD & FPGA Architecture ik o6 |

Electives-1V

E (“{Jur‘;e Code I (.ourse Title

T 7177977771711 1272172 29772779997799999999999799°97 71T 109
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Sadents stould select subjects either from Elective A or I3
List ol Elettives A
Llegtives-
Cnrsetote ] Course Tile . A o o YR R e e
o e - ; e ol = Ei . el
saeial Sestem Desien ¥ |6
................ il L : e
signal Processing for Embedded Sys ) 1
Real Time Operating Sy stems & Sl TR T
| Microcontroller for Embedded Systani ; 30 0UEh
| Lmbedded Networking = |3 0 1o T
FPGA Design R A e L
VLSTDSE 7 She
s = : e g e
i
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ECRIE | Signal and Image Processing § ab i 8.0 53 i3
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\SH

i viodeling of Semiconducor Devices
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" Low Power VL3I

stem De sig??uw
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Loare Lode | Caurse Tide. TR i P T Tl
ECSI2 | VISTang Bmbedded Tab 1 gy BT

i serrerrere wind L e e e ——- +— -
EC 514 Sestem Simulaton 1 ch-4 T

-f\‘:\

Departmenl of Llectronics & Communication

ngineering
RISTE YR IRTAEST EverrE Aforg e
NATIONAL INSTITUTE OF TECHNOLOGY MANIPUR

T



a
I

BEVICYY,. LS
s, Waler Cleang, Epitaxy, Thermal Oxidation of E

{phsterieal Getive, pEOGESSING
§ properiice of S ieon Walers, Clears Roar

| Silicon, Litography, Wet and iy Glehng,

i film  deposition, Diffusion, lon |

Department of Electronics § Commuaication -
Engineering s
SSLCSAES | QrenfIresT LR, aionR e
NATIONAL INS TITUTE OF TECHNOLOGY MANIPUR B
{angol. Imphat - 750, Ph (P88 2A45K1 T, e-miail hodere@nitmanipuracin ~
P Atgsemiois Dnslitute pnder STHET Gove of Inda -
e
-
(e
. and Digital CHIGS 1€ Deswn :
EOA0,1: Able te carry oul pecsarch and developme {——
| CMOS 1C design. ! SR
| EC501.2; Design various combinational and sequential Circuits using CMOS logic. l -
| £C501.3 To be well versed with the MOS fundamentals, small signal models large signal | Q—-
" models and analysis of MOSFET based circuits. % { o
| EC501.4: Obtain the design of the biasing circuits for CMOS amplifiers. | w
ECS01.5: Able to analyze and design analog circuits such as Differential Amplifier, OP- s
| AMP, Current mireers, Current amplifiers, Cascode amplifiers. Biasing cireuls, =
| MOS Switch, MOS Dinde’ Active Resistor, Current Sinks & Sources, Current Mirror, S
"i Current & Voltage Reference, Band gap References. Inverters, Differential Amplifiers, s
§ Cascode  Amplitlers, Curren Amplifiess, Ouipa Amnlificrs, High Gain Amplifier [ L=
b Architecures, Buffered Opamp. {igh Specd/Frequency Cpamps, Ol ficrential Output | ;:'""
l Opamps, Migm powee Oy amins, Lasy NBise Opamp. Low Vollage Opamp, Mazre models e
:| {ar Opamps. Sequertisl s, Desipn of FSM, Moo & Atealy machines. Metasiabifity % | &5
[ galutions 1o metastabiiny, Synchre 1 e ML codes for compies sequential PR
| machines, Huzards, Types of hazards, Method o ehminate | patids, cnse studies CMOS b
| parasitic, Technology cealing, Lambda parameier, Design euleulations for different logic ckts, ———
I Caleutations for Aren on chip, Power dissipation, PO ransiniasion gate, Doming logie, S
| WO A logic, CMOS Tayowt technicues, Frunsiont esponse. Advanee srerids of elements & i C_
i Alleys for ultra Fasl topie ckis ' é :.m
| Texts: § C:""“
| I nd. Rabacy, A Chindrikasan and B, mikolic, Digital Integrated Circuits- A Design S
| Pergpective, 2nd ed., PHE, 2003 Y
12 NHE Weste and ko Eshraphian. Principles of CMOS VLS| Design - a System f e
Parspectivie, Tl il Pearson Education AsR, 2002 : | bt
3 SAs Kung and Y. Leblevicl, CMOS fiital Integrated Circuits Analysis and Design. 3rd | &
‘i ed., McGraw Hill, 2003 | s
4. 1. P. Uyemura, Introduction to VLSI Circuits and Systemns, John Wiley & Sons [Asia) Pte o
| Ltd, 2002 e P
§ s R. Jacob Baker, CMOS Circuit Design, Layout, and Simulation, IEEE Press, 1997 ; fiz
| 4, 14 Hapavi, Desian of Analog C0E tateprated Cirouils, McGraw Hill 2001 { :-
E 2 pop Alien and D. R. Holberg, €805 Analug Gt Desian, 2nd edition, Oxford | e
Erniverkity Press, (097 —~ ' : -
j 8 1 fazavi, BE Microsleciranich, Pronice-liall, 1998, : =y
{9 PR Grayand R G Meyer, Annlysis and design of Analog Integrated circuits 4th Edition, | 7
| Wiley Student B dition, 2048, ? ' gf; -
10 Do AL Johns and ¥, Martis, Analog tnregrated Clreuit Design, Wiley Student Edition, | i
| 26002 i -
_____ e e e e -
ondnetor 1€ technalogy S e e i -
wire knowledge about phy Sies imvoived i modetling of semiconductar device. | =
5 3. e the bastes theory of Crys b Growth and Wafer Preparation. g
2,0 Study the Epilaxy. PiiTsion, Ox . Lithouraphy anid Faching, | ¥
4: Undeestand the hasi St aabrication of semwonductor deviees g
P " Tl grawth, wafer fabrication and basic | -
-

.lz. Implantation, Metallization, Process Intepsation: Passive components, Bipolar Technology, ' ;’f}\?‘\ i/ :
| MOSFET lechnology, SFET Retinolosyy MEME Technology, 1C Manufacturing: {/.,gf./ g” &l
- e S -y 2 - * i .

| Flecirieal Testing, Backaping, YIELY Futare trends and Chatlenges: Challenges for | }\; _ N e
L ipegration, SYstein on chip i o
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- 1.G. S May and § M. Sze, Fundamentals of Semiconductor Fabrication, Wiley India, 2004,
52 1. D Plummer, M. D Deal and P. B. Griffin, Silicon VLS8! Technology, Fundamentals,
. Practice and Modeling, Pearson education, 2000.
3. 8. M. Sze, VLS8! Technology, 2nd Edn., TMH, 2004,
4. 5. M. Sze, Semiconductar Devices: Physics md Technology, 2nd Edn., Wiley India, 2011,
5. W. R. Runyan and K. E. Bean, Semiconductor integrated Circuit Processing Technology,
Addison Wesley Publishing Company, 1990
6. 8. A. Campbell, The Science and Engineering of Microelectronic Fabrication, Oxford
. University Press, 1996
| 7. M. J. Madou, Fundamentals of Micro fabrication, 2nd Edition, CRC Press, 2011,
|
EC 503 | Embedded Systems Design T ld 0 is
Course | EC503.1; Understand hardware and saﬂware des:gn reqmn.mems of embedded systems.
Outcome ' ECS503.2: Describe the differences between the general computmg system and the
- cmbedded system
5 I:[‘_SOTJ St Devek;p fdmnhaﬂty wuh tools Lmd to devr_[up inan embe(ided eiwar{mmem

ngua Systema and Embedded ‘:.ystmm, l)esmn Methodology, Design Memcs Specza!nes :
Concepts & types of Memory, Cache Memory, Cache mapping techniques, replaceraent |
policies, Cache wire Techniques, Cache Impact on system Performance, | ntegrated Circuits
Technologies- Full custom/VLSI, Logic Families, ASICs , PLDs, PALs, CPLDs , FPGA,
Packaging and Circuit Boards, Interconnection and Signal Integrity , Differential Signaling.
General Purpose Processor, System On chip, Embedded Computer Organization, ARM
T/ARM 9 architecture, ARM Microcontrollers and Processor Cores, Instructions and Data
handling, interfacing with Memory, Interrupts, Timers, ARM Bus. /O Devices, Controliers,
Simple & Autonomous /O Controllers, Parallel, Multiplexed, Tristate, and Open-Drain
| Buscs, Bus Protocols, Serial Transmission Techniques & Standards, Wireless prolocols, CAN
& advanced Buses. Design Methodology, Design Flow, Architecture Exploration, Functional
! Design, Functional Verification, Synthesis, Physical Design, Design Optimization, Area
i Optimization, Timing Optimization, Power Optimization, Design for Test , Fault Modzls and
i Fault Simulation, Scan Design and Boundary Scan, Built-1n Self Tcsl (BIST), Nontechnical
lssues:

¥

'Fexts:"Referencfs

. Digital Desipn: An Embedded Systems Approach Using Vcnlogl Peter J. .Ashenden |
FL~ EVIER, Morgan Kaufinann Publication, 2008 !
2. Data books of ARM7/ARMO 1. Staunstrup and W."Wolf, editors, Hardware/So ftware Co-
Design: Principles and Practice, Kiuwer Academic Publishers, 1997, i
3. G. DeMicheli, R, Ernst, and W Wolf, editors, Readings in Hardware/Software Co-Design,
Academic Press, 2002.

;ﬁi’:‘vﬂ{ﬁ;ﬁ Advanced Digital Communjcation il o [3 [6 fo |8
{ Course | 504.1: Understand1r|gmt_'6"r'u,¢pt=; of Duta Convetsions S A
| Outcore | 504.2: Learning Digital Modulations and data transmissions
504.3: Analyse concepts ol Information content,

504.4: tlave to concept of coding and ils importance.
Analog-to-Digital Conversion: Samplmg thLorcm Pulse-Amplitude Modulation, Channel
. bandwidth for PAM signal, Natural sampling, Flat top sampling, Quantization of signals,
' Quantization error, Pulse- ¢ode modulation (PCM), Electrical representation of binary digits,
| The PCM system, Companding, Multiplexing PCM signals, Differential PCM, Delta
" modulation, Adaptive delta modulation, Vocoders, Channel Vocoder, Lincar Predictive
coder.

- Digital Modulation Technigues: Binary Phase-Shifl Keying (BPSK), Differential - Phase- x
\  Shift Keying, DitTerentizlly- En\.udul P3K (DEPSK), Quadrature Phase-Shift Keying |
' (QPSK), Quadrature Amplitude 'Shift heying (9ASK). Binary ifequem.y -Shift Keying
‘BESK), Similarity of BPSK and BT SK. M- -ary kSMmmum Shifl Keving (MINK
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e Omitmuns Filtey,
Maurehed Filier, Deabahifite of errer in Matehed filer, Coberent reception, {oherant roceplion
SEPSK and PSSk, Mon-Coberent recepting of FSK, PRK und QPSK, Caleufation of errgt |
- probatility of BPSE aral BFSK, Error prubability fue GPSE] Bit-by-
| fn ereoding versus Symbol-by-Symbaol encoding. Retatlonship between [3it error mfe
and Symbol Error rate and comparison o modulation sestems

D Transmission: A base band signal recviver, Probability ol ertor, T)

infarmation Theory and Coding: Discrate moessupes, The coneept o7 amatat o infarmation,
Entropy, infarmation rate. Coding to morease average iformation per bt Shannoe’s

theniens, Capacity of a Gaussian chiannel, Bandwidth=5 ® fradeot], use pEprthoyonal signsk
5 Ctp pugip  Shasnen’s Lot Effiviency of  orhogonel 1l bmnamission, Coding
Parity cheek bit coding 1 forr eeror detectiom, Coding for eroor dxm o and error commsbiion,
| Block codes foad x;i;g; and decodingy, E.__,{zmumhrr: cdedies looding and  decoding)

Text/References:
| [. Wayne Tomast, “Flectronic connnunications systems™ Sth edition Pearson Educaion Asia,
| . 2006 : _

2 Taub and chu!hn SR illLiples nfCommunimLion Systcms"z Uadt] 2™ Edition, 2006 |

gating
‘errenl backgronnd of wireless communication and its

i Ls |§La'Li‘1ni1|u n" '%n_ fis
{ Chaone | evolution.
f 505,72 Assimilating the concepls of increasing system capacity.
505.3: Learning the effects of fading channels and various ceHulnr interferences

S84 Eaquinyiodatestoellulartechmolgies. 0 L
nts_ freauency reuse, ¢o channel interference, Cel! spialzmg Radio pr(}pagatmn
rstics: madels Tor path lose shadowing amd mulipsi fuding 1.-,‘% spread, |
coherenve Dandwiith cohersnee tme Doppler spreadl fakes” o m;am iodet, Dl |
sodalaging for mobile nidio, analysts inder fading chapaets Uiversity teghniques Im% Rake |

demodehuar, Infroductzen b s wend soectum commiptativn, Multiplescees echnigies
: i

U I IR N R R RO RS R R R RO R Y 2 0 A T A Y A O A Y

i e i amohile wieless communications FOMATTUMA, CDNA  The collular concept |
E | mpfa‘zm}« reteses the basic thean o hesagonat cell layous spechiumic ietenny, FODMAT Tand '
! Cellular systems Clanuel altocation sehemes, Handover anabysis. Celivler f‘ D8I gwfz
- | capacity. Brring capacity comparison of B DMIT M systems sed cellular CIMAL Diseussion |
{ : of (356 stancasds: sipnalme and catl contol, mobility marn: wzngzﬁ iu.ml-m irag | =
% Wireiess duts nebworking; packel erior mideling on Gedipg channg Grrance hnalysis | =
. [ of link and mansport layes protocals gver wireless Js’mm s rnhile .fam setwarking [mahile
I 112y wireless data in GSM, [S-85, and GPRS. [ E
, ' | sl
lexisiRierences: e
: 0 teehen Sohilles faobile Corpmanientions”, Second Edition. Pearson Education, 2003 l/”/\. w
2 WA Seathines, CWareless Communications stid Networks™, Pearson [ J.:..f!mh a2, § 4 ]
;; L2, Kavel Ital lvat, Peasaith Krishpumonithy, "Principles of Wirsless Networss™, Fust \h“\f 7 ?&
| Edition, Pearson Education, 2003. | - =
| 4. Uwe Hansmann, Lothar Merk, Martin § Nicklons and Thomas Stober, “Principies of A
' Mobite Computing ™, Spewipes, 2004
; 5 (K Teh ~AdHbe Mobile Wirsless Newssrks!, First Bdinion, Pearson Bdugation, 2603 ! -
i
“Advance Microwave fngineerig i | o
u A [Course | ECS06.1: Student should able En_asi\.r'llll\e the hasic microvane ¢ s
S Ouleame | ECS06 20 Student should able 1o differentiate micronave gevices for different frequency ,,i-:‘:,
. bands applicaticn e o
L. undecthemicrowave frequency range. | _ : ' e |
s = \ Co e
fd Mo L .
s =
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" EC506.3; Student should able to understand the working principle of the microwave devices.
| EC506.4: Student should able to implement the new microwave devices for practical
IlDD[[C&tIOIlS

1141444141

5 circuits, Wave gurdes and boundary uondmons Cavity resonators, Directional couplers,

| Phase shifter, microstrip line, Various types of antennas and feed systems, Antenna

; measurement principles, MICs, antenna, stub matching, smith ghart, Noise and None linear

| distortion: Noise in Microwave Circuits, Noise Figure, Nonlinear Distortion, Dynamic

| Range.

| Text/References:

. B.Razavi, |[EEE Press 1995, _

2. D. M. Pozar, “Microwave Engineering,” 4th Edition, Wiley, 2012.

3. Elements of Elec!mmagnel:cq 4th Edition ~ Matthew N O Sadiku Oxford
University Press

4. Engineering Electiomagnetics, 2ed Edition - Nathan Ida Spnnqewgwindia S s ] ;

EC 507 & Signal Processing Algorithims . z i [ {

“Course  507.1: Summarize various Transforms like DFT, DCT, HAAR etc on I D and 2-D stgﬂals
Outcome = 507.2: Apply such transforins to design Digital filters (FIR/TIR)

507.3: Analyze the filter structures using 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: i

FFT and structures, Decimation in time, Decimation in frequency; Linear convolution usmg 2

DFT; Digital filter structures: Basic FIR/IR filter structures, FIR/IIR Cascaded lattice |

| structures, Parallel all pass realization of IR transfer functions, Sine cosine generator, |

Computational complexity of filter structures; Multirate signal processing: Basie structures
for sampling rate conversion, Decimators and Interpolators, Multistage design of
interpolators and decimators; Polyphase decomposition and FIR structures; Computationally
efficient sampling rate converters; Arbitrary sampling rate converters based on interpolation
algorithms: lLagrange interpolation, Spline interpolation; Quadrature mirror filter banks;
Conditions for perfect reconstruction; Applications in sub-band coding

Texts: i

1) R. Chassaing and D. Reay, Digital signal processing and applications with TMS320C6713
Cand TMS320C6416, Wiley. 2008.

2.8, K. Mitra, Digital Signal Processing; A Computer Based Approach 3rd Edn., TMH, 2008,
; - 3.1, G. Proakis and D. G, Manofakis, Digital Signal Processing: Prmmpies. Algorithms and |
: | Applications, Pearson Prentice Hall, 2007. :
i |
!

e e ngltal ST {}wgn —rrnt . sy e § R R R
TEC521.1; Design Mealy and Moore. finite state machines for the given specifications.
ECS521.2: Understand the overview of clock skew concepl.

- Course . EC521.3: Understand overview of PLDs, CPLDs and FPGAs.

Outcome | EC521.4:Use hardware description language and logic simulation tools. o

i\ ‘ Principles of Sequential logic design: Concept of FSM - Metastability, State machine

' | | structures: Moore machine - Mealy machine, Analysis of state machine with D and J-K Flip-

 flops, Clocked synchronous state machine design, Designing state machine using state “}}-_l ¥

. diagrams, State machine synthesis using transition fist, Clock skew, Overview of PLDs,

. CPLDs and FPGAs, RT level combinational circuit, Regular sequential circuit, Design ;

7 amp!eb with VEIDL., .
H
i

—
ey
—
—
e
=
e
e
—
L"
k‘:
L"""
—
—
L""‘.P
=
=

‘extsil. ). F. Wakerly: Digital Design-Principles and Practices, 4th Edition, Pearson, 2008,
2. Pong P. Chu: FPGA Prototyping by VHDL Examples: Xilinx Spartan-3 Version, Ist |
| Edition, Wileylntersciencd, 2008. e NS s o M
EC 523 | ‘Signal Processing for Embedded Systems, : 3]0 [0oa[6
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. | 5231 Hinstrate varous sll'm‘%i pw\z.n
l %232 Organize DSP afporithms using fow griaph uprwuu At |
i l £33, Inteorate transforaing fechnidues Hhe folding nfalding, retuming, il {
i Course processinig 1o aehicve faster compuiitionsand bater elficieney :
| Gutcome ] 5230 Judge Ul ll.; perfarmance of the a algarithins using vanous Dsp {EOTESAD) "{nhllu.{u“fj
I Diaitsl Signal Frocessing (“m,rweu ta:mwl dtion, Corrélation,. ?g{:;.a[ filters §E)_F STET 1
i DT, wavelets and filter banks, f’?i Igﬁt&mhm and Implt m{,nmf%mz Raprumza"fmna @?zhe l
i ams, Signal flow graph, Dats- flany graph, Dependence graph, %

LSH algmu‘nm Dlock diagn
iterasien housds, Pipelining andl Parallel progessing of IR filiers, Algorithin transiormation:
Folding, Unloldng, Adpanthmie strepeih reduetion in Filters and Transforms, |

Retining .
crifme, Discroie chsine trnsionm and faverse DO, Paraiiel |

parallel BIR filters. Fast FIR aly
processing for HE flters, Pipelined adaptve digital fitters introduction to Digital signal |
MAC, Darcel shifter, ALL, Multigiiers, Dividers, DSF processor i
arhileciure, Sofiware develapments, Sebections of TISP processons, © ceal ime impiententation |
considerations, Hardware interfacing, [ISE processor arghitectures: TRAS $20C54XX, TMS |
10CHETIXX, Blackfin processers  Architecture Gyerview, | mEMONY  MEREEEmen {0
L 1°r‘:plui1*"“%£é§mam‘

l
|
|
ipr(ecw ng Svalems,
1

| paanagement. On chin esoureds, prograe of s ideranons, Res
| Applications of DSP systents: © 18 filiers, [ filters, DTMF peneration and detecuion, FET
i algorithms,  wavelet alpprithms,  Adaptive wlgnrithpms sy dem identification, nvers
! | | modeling. nnise canceilation, predicion.

| Teats: i
| [ Sem M. Koo oand WoonsSeny G “Digitat  Signal  Processors, archilectures. i
i { implem mtamzm anl’ ggfsphmmfms %‘m’i; ieaHall, 'qu‘ :
P 1V, isatt. * The Digital Signal Processing 1 andhook”, IEEE press, 2000

3 K% Parhi "V LST Dighal Signal Prm«;:sa,mg Sysiemse Design and Implementation”, john

C Wiley & Sons, Tnc. 2008.
i 4. Sanjit K. Mitra, © Digital Signal Pracessing: A Computer based approach”, McCraw Hill, i

| 1998, i
5. Lawrence »{ Hahingr and %w‘ trd i, “Theory and application of Digital signal 2

Prr)..t:SS!nR

I

| JI _Describe the p{wp* ries o and A |m1: sation ofsem:conductor clectronics

FOSIE2 Apply the knowleidge of sericondusions o itlustrate the functioning of basic |
] electronic devices,

| Ciwmrse | EC524.3: Demonstrate the control Applications using semiconductior dewces

| EC524.4: 1dentify the e fabrication methods of i of integrated circuits =

L pen Tunotions: wgixil*n wm conditons, forward verse-bised
mtion and vaz%cfumn Snthe dransiien

;-:n FEEHTS %&e aitky barn epn, peskiiving !

| Cuiteeme. |

i
i | Breakdawn, Transieol ma% 4 uszz&'!mm

| semcandugion bt

; and Chmic contaets, Hip
| currents, geperalizud Diasing, switching, *xtvllr%(‘i'*if‘v ;:i’%ecxzm freueniey. mitations of | &
5 {ransistors. hiteru-junetion bipeiarl sansistors, Freld-Effecr Teangistors JE IS Teurrent- voliage | l
charagteristics, pifects in real devices, nigh-Tregiicnay arat high-spead i5sus, Metal Insulator |

JUTEiON PNRAIITS. L sinonity sarner distribution and §aermirml |

B G OGGga e (‘l {'l ('I (’I {“. ('E(‘I f'é (" {9‘ {“ n‘l t(' (f! t(' e‘{’ It' ft' Hf 1{5 -‘:' 1’ §

: h-umcs:;r%duuln’}r

L FET. MOSEEThasic aperation and Eybricution, weak Wi\» anacitor; effects of real surfates, |

i { threshiold voltages: output and transfer charactesisies ot MOSEET  short chanpel and M m,e;u
] witlth eifecis, MOSFET scaling, i:}pweémrzmm [evices: hga: emidting J}'é{?éi%.s, Lager

?"tu-]n;ms.fu;h»rs Sunetion ?’Ev-imwrd& Satlanele Pha niliodes, Salar Cu H’ SRICE Mode l-

MOSEET Lovel 1, Level 2ind fevel 3 model; Maodel partmaiers |

. L for Sewmeandugtor Deviees: |
| i SPCE models of p-n diode and BIT |
i |

. Texts:

| [ | B.G. Streetman and 8. Banerjee, Solid State Electranic Devices, 6th Edition, PHI Private |
i | Limited, 2011, i
2P Bhattacharya, S Semiconductor € dpielectrynics Devices, 2nd Edion, PH7, 2050 . ‘j‘;
& -
e
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| 3. G. Massobrio and P. Antognetti, Semiconductor Device Modeling withSPICE, Ind
| Edition, TMH, 2010.
§_ 4. C. C. Hu, Modern Semiconductor Devices for Integrated Circuits, Pearson Education,
| 2010.

5. R. 8. Muller and T |. Kamins, Device Electronics for Integrated Circuits, 3rd Edition,
; Wiley India, 2009
6..S. M. Sze and K. K. Ng, Physics of Semiconductor Deviges, 3rd Edition, Wiley India,
5 2010
7.Y. Tsividis, Operation and Modeling of the MOS transistor, 2nd Edition, TM H, 1999,
8. S. A. Neamen and D. Biswas, Semiconductor Physics and Devices, 4th Edition, TMH,
2012,

"EC 525 | Real Time Operating Systems = ? 3 [0 10 | 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 Learn the programming logic of modelling Process based on range of OS features
Outcome | 525.4 Understand the development of the target system by porting RTOS

Software Architectures, Soﬂ\#ﬁa_re_fjé_veiopmen{s Taols, Programming Concepls', 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, Operating System Concepls, Processes, Deadlocks,
Memory Management, Input /Qutput, Files, Security, the Shell, Recycling of Concepls.
Operating system structure Monolithic Systems: Layered Systems, Virtual Machines, Exo- |
kemels, Client-Server Model,Real Time Operating Systems (3C/0S):Real-Time Software
Concepts, Kernel Structure, Task Management, Time Management, Inter task .
| Communication & Synchionization, Memary Management, and Porting pCos-1i. Linux/RT ;
- Linux: Features of Linux, Linux commands, File Manipulations, Dircclory, Pipes and Filters, |
File Protections, Shell Programming, System Programming, RT Linux Modules, POSIX |
Threads, Mutex Management, Seniaphore Management 5

- Texts:
;s 1. pCrOS-11, The real time Kernel, Jean | Labrossy, Lawrence: R & D'Publications, 2000, 2.
1 Embedded Real Time Systems: Concepis, Design & Programming, Dr.K.V.K K. Prasad,
Dreamtech Publication, 2007 Sy 7
3. An Embedded SoRware Primer, David E. Simon, Pearson Education Publication, 2005. 4.
Medern 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

EC526.2: Describe the goals, objectives, measurements and algorithms of floorplanning &
placement then apply those algorithms to place the logic cells inside the flexible blocks of an
ASIC to meet the objectives :
EC526.3: Describe the goals, objectives, measurements and algorithms of routing then apply
those algorithmis (o route the channels then describing various circuil extraction formats and
invesligate the issues and discover solutions in each step of physical design flow of an ASIC.
| EC526.4: Design an ASIC for digilal circuits with ASIC design flow steps consisls of |
- simulation, synthesis, floorplanning, placement, routing, circuit 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. |

Types of ASICs - Design flow - CMOS transistors - Combinational Logic Cell — Sequential
Togjc Qell - Data path logie cell - Transistors as Resistors - Transistor Parasitic Capacitance- |
_ Logical effon. :
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L

E PROGRAMMABLE _ ASICS. PROGRAMMABLE ASIC  LOGIC CELLSAND |
' PROGRAMMABLE ASIC /O CELLS 7 Anti fuse - static RAM - EPROM and EEPROM

J | technology - Actel ACT - Xilinx LCA ~Ahera FLEX - Aliera MAX DC & AC inputs and |
 outputs - Clock & Power inputs - Xitinx V0 blncks., |

| PROGRAMMABLE ASIC ARCHITECUTREArchitecture and configuration of Spartan / |
Cyclone and Virtex / Stratix FPGAs -~ Micro-Blaze/ Nios based embedded systems - Signal !

probing techniques.

- LOGIC SYNTHESIS, PLACEMENT AND ROUTINGLogic synthesis - ASIC ﬂourE
jnlanmna placement and routing - power and clocking stralegies. i

{Cpurse
Hteome 1 s, J;:W Sl ‘”'1 TRERIATLE Ca . e e e

RS Microcontroller for Embedded Systems 2«1 g |0 6 ;
5 5271 Learn the basic hardware of various microcontrotlers ; E
I
| 527,27 Pregram, build and test a micrncontroller system i :

2973 Imerface 5 microcontrolier system (o user controls and ather electronic systenss ;
| 5274 Understand the internal architecture of microcomroller systems, including counters, |

}*
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Frvstris lmm, Addressing M@@m Branch, L Sgif{j Store Instructions, ”%R
anditicna Inatractions. Thumb [nstroction Set: Repister Lisape, Onher Branch

b lgmtructions, [3ads Processing Instructions, Siy gle-Regiter and Multi Register Load-Store | A

| Instructions, Stack, Software inle Tupt b ratrictinns. S z‘%m‘» [’z.‘ggrygrv using Fuanction Calls, -
| Poipiers, Structures, [meger and Floating Point Arithmetic, Assembly Code using Anstrugtion :—
j Scheduling, Register Allocation, Conditionn! Execution and Loops {ache Architecture, : o

| Polices, Flushing and Caches, MMEU, Pape Tahles, Transiulion, Access Permissions, Context .
Switch. . s

b A
Feats/References: —
© | ARM Svsiems Developer’s Guides- Desy g & Optimizing System Software — Andres ~—

\% Stoss: Domirie Syimes, Chs Wright, CElse : .
Embedided Microcomputer Sysiems, Heal Z”smc interfacing - Jonathan W, Mabena - /e

Brookes | Cole, 1999, Thomas Learning. =

[ EC 528 B o it s ok N £
=5 vlerstant the embedded processor atchitect :

Ffgtchme ¢ E

%

| EesaR 2 Uinderstand thevarious sem ieondicior memories inciudivg Llﬁ\‘. and NON

e E £C3528 3:Design and develop a deIC embedrl d ‘;ystem by programming.
; ' i embedded systems.

3 Silaation, fimers, Embedded Linux, Rmtiﬂe System, '
Busy Box : uiti-Threading. Sem '\nore, Message Queue. GNU GCC,
make, gdb, stabic and dysam linsing, © hibraries. compiler options, wsde ."l.uwrlmn
switches, ling, code pro g tonls. Sersur an miter interface, duta transfer and Lo
GRS, G881 modele interfacing with damprocessing and display. OpenCV for maching vision.
Ao signad processing. Soekets, gﬁ&’}!‘%s L TEPAR. client spver pnodsl] secker |
ProgTENnIng, :
§02,11, Hhuetonth, Ziphee, S8H, firewalls, netwark secunty Application binary inlerface, !
exceptionand Interun handiing, misrrispt la eney, >«~ww§ua egmmhicr:hm VS, ITHIETS,
simudating s debugging wols,

|
{
|
i

Texts/Relerences: _ E
| |. Modern Embedded Computing - Peter Barry and Patrick Crowley, st Ed, |

| Elsevier/Morgan Kaufmann, 2012. i
| 2. Linux Application Develapment - Michael K, Johnson, Erik W. Troan, Adission Wesley, [ <
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| 3. Assembly Language for x86 Processors by Kip R. Irvine 4, Intel® 64 and JA-32

- Architectures Software Developer Manuals
4. Operating System Concepts by Abraham Silberschat, Peter B. Galvin and Greg Gagne.

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

> 1 v o | 0 | 6

Course

Outcome |

© 529.1 Learn the scnai and parallel communication protocol rehted to embedded
networking,

529.2 Understand the concepts of USB & CAN bus.

- 529.3 Understand the concepts of Embedded Ethernet.

521 for wireless protocols to indulge in Real world interficing.

5240 4 r{f‘-_h,’l PEE h»
Emb&dded NEIWUF lntmduci;(}ﬂ o C\Prrziii}-\rﬂflpi Cammunication Cerint

| communication protocols K82 232 slandard - R9483 - Synchrenous Serial Prowcols -Serial

b P r::> gz..u.u Interfisce (3P - Frster tntezrated Cireaits (120) « PC Parullel putt programmmng -
; iR PO Bug protocols ~ Fuewire, USH bus - Introduction= Speed Idenification on the bus ,
¥

i é 5B States - USB bus communication: Packets —Data flow types — Enumerstion -
i z;‘.wgpmn -PIC 18 Mizrocontroller USH Intertace — © Programs ~CAN Bus - Entroduction
i Frames Bt stuffing ~Tvoes of errors —Nominal T T;mmy ~ PIC microcontrelier CAN

riace ~A simple apphication with CAN. Elemenis of & nelwork = Inside Ethemel —
silding o Network: Mardware options — Cut

‘“«m s Selaciing oo nponents —tthernel Cop

otlers - Using the internct in leonl and internet
gy messages using LDP and TCP

hung

mitunications — inslde the Internet protocol. B
.‘Ec vy weh pages with Dynainic Data - Serving web pages thit respond to gser fnpul -

| Email for Embedded Systems — Using FTP - Kespime Devices and Newwork secure Wireiesy |

| sensor networks - Inteodaction - Applicauons ht.i\surL Tonolegy — Locatization -Time
Syneheonization - Eneegy «ficient MAL protecels ~8SMAC - Enery gy elhcient and robust
routing — Drea Ceniric routing,

Texts/ References:

- Tony Givargis, Iohn & Wiley P'ublications, 2002

- 2. Parallel Post Cumplete: Programming, interfacing and uamg the PCS parallel printer port -
Jan Axelson, Penrany Publications, 1996,

Dogan lbrahim, Elsevier 2008. 2. Embedded Ethernet and Internet Complete - Jan,Axelson,

Penram publications, 2003, 3. Networking Wircless Sensors - Bhaskar Krishnamachari,
Cambridge press 2005.

 EC 330 | |

. Connections and netwurk spesd - Desipn

I. Embedded Systems Lesiga: A Unified Hardware/Software Introduction - Frank Vahid, |

3. Advanced PIC microcontroller projects in C: from USB 1o RTOS with the PICI8F series - |

{lpurse
i Ahtconie
s snldl L

FET Devices, Dynamic poveer, Static pawer l,c»w spoaver cheoait techinigues - Voltage scaling

530.3: Learn the design techniques of low vollage and low power CMOS circuits for |
various applications, ;

3304 Pesign and inplertuniution of various structures for low power upplications

Introducllon Power dissipation anulysis

Physics of Poser {issipation in 4, MO8

_and (hreshold-voltage hurdle in low-power design, Low power design Using Energy
" Recovery Technigue.

§
i
%

H

; L

:

[JJJJSIIINIIISSISS ST TTTIT LTS3 3T

|

Advanced Techniques - Low Power CMOS V1.SI 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. . . i
Text/Reference:

_ 1. Gary Yeap ™ P;actcal Low:._ :

er Diptial VL ST Degene® 1697 L J

1

0w Power VEST : " (310 -fa e |

| 530.1: Analyze and implement various CMOS static logic circuits, - e
| 530.2: Learn the design of various CMOS Dynamic logic circuits.
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T ECS31 1 Understand x..L‘%%“l and implementation styles, < : : ;

[ EC531.2:Use computer-a 1ded dusign tools to synthesize, map, place, routing, and download
| the digital designs on the FPGA board.

f"mr;se % hCSBi Identlfv and de:.tmgursh dtﬂ'ercnl special purpose processor architecture.
| d library cel

1

\ 3 ﬁi; @ siar

’\mnwamm Vs organizaton, %]r: g styles, lT”'flan.t ntation styles, Design I xam pics u%ing i
| programmahte fogic devices, Deslgn o i iniversal block: Desten of memery. Floating poml
| multiptier. Barrel shfter, Spectal purposeProcessors - Xiliax Vertox and Spartan - 11 Altera |
 FLEX ;u:k and ather architectures. Design of parameterized library cells, Implementation and
| Testing. Xilinx Actel and shtera FPGA basud systems. Design - Case study.

t H

I'. ’ Texts:
i I 1. John V. OlId Field, Richrad C.Dorf, Field Programmable Gate Arrays, John Wiley1995.
j' t 2. Michel John Sebastian Smith: Application Specific Integrated Circuits, Pearson, 1997. §

'EC 532 | VLST %‘;:em u:;ﬁa@"w TR T ST ‘—WIW{W} G
EC332.10 Ability o understand the basies “of system “hardware design with h:erarchlcal

j E i

i g design.

_ | EC532.2: Ability to understand how the system components are interfaced with cach other,

' | ECS32.3: Ability to know methods to handle multiple clacks i a system.

EC532 4: Ability to make out differences between synchroncas and asynchronous design |
r 2

DL nUrse

fiii§z3s3¢z§a | systems. Desioning of FSM and 1o know different strategies to s to assign the slates.

! Hasice of %u.vm hardwa fesign: Hizrarchical desigs using tt'\wdm;i; and bottom-up 1
i i methodoloay, Svetem pertitioning lechnigues, interfading between system components, g
! f Handling multiple clock donngns, Synchronuus and asyncaronous de sign slyles; Design of

Ié | finite state machines: state sssignment strategies; The Processor: Data path and Control, |

| Enhancing pesformance with Pipelining, exploiting of Memory hierarchy.

Texis / Heferenses:
? G De Adicheli, Svatiesis and Ontimiaition nf Digitat Ciresiis, Tata MeCGraw-Hili, 2004, |

-fl_ 0. A Pauesan aod ! i.w, lig.m\&i&}. Eamputer  Organtzation and Designs The |
E”%“!r\iw“‘-,n. Software Interface, 20¢ Edition, Morgan Kaubmang Publishers, [ne, 1998 ' '
b3 tatey. Dightal lms.s-umd (:mz:ls’ A Desin ?C(&g&t‘iiwf Ind Edition, ?earson
| qucataon 2003,

| l 11 E, Weste and K Eshraghian, Principies of CMOS VLS Design, 2nd Edition, Flght |

j lndmn Reprint, Pearson Education, 2002, 5. (. Mead and L. Conway, Introduction 1o VLSi

[ Systems, Addison Wesley, 1979,

| VECS34.1; Orgn

g | devniepmem

i | EC$34.2; Survey on Lhe libraries available in the CAD tools.
| Course i ECS'_M 4 Idenii!"‘ .*uurifl ms for chveud s fatkan

- Dugeone

| 1. '\"1|f. ugp;gbr; fiav W, vT
! g,;m&;gmw synthesis, placs and s ite, Rowr r!u,n ni, ;u WL csr;mauon slauc timing anaiysua, |

e shechk eleginic rule sheck, sclienaie rule

l dynpmie Gring anslysis. antenna fules, Hosiung
- check, Clock domain crassing cheek, layout verses schematic, fayout lechaijues, verdfication, |

| prasufsctunng tests Xl IST, Actel dibiero, Act ve ML, Sinplhily pro, Leomardo spectium, |
Ouartus, Boole Dozer, Madel Shodesien eniries, vatioos simalation, svathesis, place aml |

| remie, pming verification Casence, IC sstion - design entries, mmalations, various tuols i s

: Le suit. BOS files Micrpwind, Spioe, Mugie - fayoul fechnigues, simulatrons, DRCs, wols :

! | available in the suit, i

B S s

"‘w.:_.‘-_ iy
- >
'.*‘\_\_' A ! "
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| 2. Reference manuals of the respective tools.

e R R
535 1. Understand the overview of DSP concepts

L) Michm. Smith, "Application Specific Integrated Circuits”, Pearson Education Asia, 2000 |

335 2. Perform Pipelining and parallel processing in FIR systems to achieve high speed and ::

; low power

: - 53533 Perform retiming, unfolding and folding in FIR and 11R Giters.

f - 535.4 4 Understand systolic architecture design for FIR filters

- Course 535.4: Learn and understand the different techniques of power reduction and power j
- Quicome | estimation. |

Introduction to DSP systems: l(eprescnlallon ol DSP algorithms; Iteration Bound: Definition, !
Examples, Algorithms for computing [teration bound; Pipelining and Parallel Processing:
Definitions, Pipelining and parallel processing of FIR filters, Pipelining and parallel

i

%

2

| processing for low power: Retiming: Definitions and Propertics, Solving system of
Inequalities, Retiming techniques; Unfolding: Definition, An algorithm for unfolding,
Applications of unfolding; Folding: Definition, Folding transformations, Register

; minimization techniques, Register minitmization 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: Aichitecture, Implementation of FIR fitier and FFT algorithm; Bit-
- Level arithmetic architectures: Parallel multipliers, Bit-serial multipliers, Bit-Serial FIR filter
dusugn and Implementation; Redundant arithmetic: Redundant number representation, Catry-
- free radix-2 addition and subtraction, radix-2 hybrid redundant multiplication architectures;
 Low-power design: Theoretical background, Scaling versus power consumption, Power

. analysis, Power reduction techniques, Power estimation approaches.

- Texts:

1. U Meyer-Baese, DSP with FPGA, Springer, 2004,

2. K. K. Parhi, VLS| DSP Systems, Wiley, 2003,

3. R.G. Lyons, Understanding Digital Signal Processing, Pearson Education, 2004.

L(, 236 Reconf’gurab!c Computing

3 19 |0 [ 6
EC336.1: Understand the Concept of Reconfigurable Computing and. FPGA Architectures.
EC536.2: Model the digital system building blocks using the HDL, L, anguage.

. Course EC536.3: Explore the scope of reconfigurable computing in various applications.
Outcome | EC536.4: Analyse and optimize the various design parameters,

| Machine, Overview, Comparison of Computing Machines, Inlerconnects, Requirements, |
- Delays in VLSI Structures; Partitioning and Placement, Routing; Computing Elements, '
CLUT’s, LUT Mapping, ALU and CLB’s, Retiming, Fine-grained & Coarse-grained
 structures; Multicontext; Comparison of different architectures viz. PDSPs, RALU, VLIW,
- Vector Processors, Memories, Arrays for fast computations, CPLDs, FPGAs, Multicontexl, |
' Partial Reconfigurable Devices; TSFPGA, DPGA, Mattrix; Best suitable approach for RD;
- Case study. Control Logic, Binding Time and Programming Styles, Overheads, Data Density,
Data BW, Function density, Function diversity, interconnect methods, Best suitable methods
for RD; Contexts, Context switching; Area caleulations for PE; Efficiency, ISP, Hot
Recon!‘guratmn‘ Case study. Architectures for existing multi FPGA systems, Compilation
| 1ques for mapping applications described in a HDL to reconfigurable hardware, Study
g reconfigurable computing systems to identify existing system limitations and to
opportunities for rescarch; Software challenges in System on chip; Testability
cha(lenges; Case studies. Modelling . Temporal portioning algorithms, Online temporal |
X placemcm Device space management, Direct communication, Third party communication, §
Py . " Bus based communication, Ckt swilching, Network on chip, Dynamic network on chip,
g Pantial reconfigurable desizn.
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s Texts:
1EEE Journal papers on Reconfigurable Architectures

! X
E ] 3 ;
| 2 2. “High Performance Computing Architectures” (HPCA) Society papers.
| | 1. Christophe Bobda, “Introduction to Reconfigurable Computing”, Springer Publication, |
2009. i
Maya Gokhale, paul Ghaham, “Reconfigurable Computing’. Springer publication. |
a6
!
71 fenrn 1hE t‘?:\.\_ll.:,w'fr:t‘;d"n:“n_ﬁg:=17f§}r~l;:€:€;d—\:{??ﬁ§§
1 1 lagrn the deaign of power performance puddentt i

!t'_é?f,_:‘_,('i.i{{’_‘t.! cireuits

snaiysis of digiat !

| Qutcome | 537 & Lear . digital logic gate gnd their applealions. o GRE 68
o | intreduction: nietrics: Switch Logic; Process Gates: MOS Transistor, fsvercr VIC,MOS ||
} | Capascitor: [nvenss Deiay: power Bufter Sizingl wires, UMDS  Logic Logical Effort: |
| | Process variation I?éi'r;usx-anmaﬁuctim’gé v{ S} fabrication. ' {

|

S eming Logle; Scaling

b |

1

| Memory Decodirs, Pass Transitor; Dynaimic and Siatic Lot

| Adders: Muilipiers. Latches: Timing ilouks SRANL {lesign for Porformance; Power

| Perfnrnminge Tradeofl }
E

ed Circuits. Circuit analysis of piecewise linear single |
les for determining states of diades and transistors. |

I Analysis and Design of Digital Integrat
energy storage clement networks, Ru
| Bipolar junction and field effect transistors as switches. |

|

< biilding bloeks ¢TTL, MQS, CMOS, t
fennstant surrent, sA i ler, hotsiraps

i

| ECL ingepraied Injection LOgic) Sweep Circuis

[ Monostable, stahle, and Bistable (Sehimit 1 riggen) swihind chrouits, Apnlications {puise |

| widts madulator, frangie wavs cenerator, FM aRchon guacratar Sesnl
i

Rasic dipital logic gates. typegrated Creol fogic a
t.

' |
' | Text/References:
| 1. tvan Sutherind, Robert
| Cireuiis ; :
5 M, MWesle and K I-.S1§€m§g%‘;im';. Prnsiples SEOMOS VIS Design. Addison Wesley. 1985
j | 3 L. falnset and 3. Dihterpahl. {he Desien and A naysid GEVELELCireits Addison Wesiey, |
| | 1985 _ ! !
5i L 1A G saeard apd L Conway, tatrodussion 1o V1S Systems, Add:sqn"Weslcy. 1979, ! {
\ [:5: l._Ral‘:gr_,;yi.%.‘!lgi:;:lM Ingegrated C! s A Desiun Persp lgi_igg_.w[’_mn-ncc Hall India, 1997
e o TemogEs e . as

[ Memory Technuloges

F Sroull, David Harris, Logical Effort: Designing Fast CMOS ‘

i

i “TECS8.A Understand ity srotectires of §
| £Cs538.2: Understanl mematy !F%i}%él'_i;‘.iu1i‘2‘\§§i§v§\
i {urse l{ ECS538.3; Examing memory fault models

K gt o

| Ouicome | ECSI8.4; Analyse the varicus SduineE ErR e Ll L S———— e
! | Static Random Avoess  Memaries ISRAMSs], TRAM el Stustures, MOS Slean |
KOS SRAM Celt aniy Peripheral Cirowit, Bipolar SRANL sl Advanced [

| %.&r:l\.izu.g:s:w;. \ : 0 =
' | grAN Archilectures, Application Spacific SRAMS OlEAME, MOS DRRAM Cell, BUEMOS l
shitectare, Application l

o R AM, Advanced DRAM Drogign and Asch
pish Dersity FOMs, PROMs, Bipolv & CRIS PROM, E FPREN

ERion Coll Ore PPRON, PRGNS, somvolatile STRAM, fla
Electrieat besting, poaydn Handons 1 eating Vit
sy Modeting and Festing-1BDO Fauit Modebng and
| L vgsting-Apphicalian Specific Memnty Yesting Cieneril pefiahitity fssues, RAN Faliste |
| Modes and Mucharsse, seonvalmile Memory, ‘maliability Modeling and Fatlure Rate
% | Pradiction, Reljability Sereening wnd Qualification, Radiasion Effects, SEP, Radiation )
' | flardening  Techintques. process and Design  [ssues madiation Hardeed Memary |
{ Characteristics. Radiation Hacdness Assiifative anit tesling, Ferroeleane R Wi ACRTSE
um_ Arsenide (GaAs) FRAMs, Anioy Memaries

By Memories_(FRAMs), Galiiu
( : ) St Y

i

El f AN, Loroe P fares

|

Specific DRANM
Plomting cade
fANE Fault Modeling

| | Alemories,

P RAM "F'cat':ng_-‘«.sam-;s'mtih: hlen

an e |




Department of Electronics & Communication
Fngineering

NATIONAL INSTITUTE QF TECHNOLOGY MANIPUR
Langol, Imphal ~ 795 004, Ph. {0385)2445812, e-mail: hodece(@nitmanipur.ac.in

. Hybrids (2D & 3D), Memory Stacks, Memory Testing and Reliability Issues, Memory Cards,
- High Density Memory Packaging, Future Directions, Intraduction to digital tablet PC, LCD,
- DVD player etc.

' Texts:
l. Ashok K.Sharma, " Semiconductor Memories Technology, Testing and Reliability
“Prentice- Hall of India Private Limited, New Delhi, 1997.

- 2. Memories”, Springer Publication 3. Wen C. Lin, “Handbook of Digital System Design”,
i CRC Press.

E_S_:SQ]_MEM% and Microsystem Technology * T OB

" Resistive Random Access Memories (MRAMs), Experimental Memory Devices. Memory

EC539.2: Ability to design the micro devices, micro systems using the MEMS fabrication
| process, :
Course | ECS539.3: Gain a knowledge of basic approaches for various sensor design
_Outcome  EC539.4: Gain a knowledge of basic approaches for various actuater design.

1 'EC539.1: Ability to understand the operation of MEMS, micro systems and their applications. |

- Mechanical Systems Microfabrication and Micromachining : Integrated Circuit Processes,

| Aspeet-Ratio Processes (LIGA)

Sensors, Chemical and Biosensors

microactuators, Microactuator examples, microvalves, micropumps, micromotors-
Microactuator systems : Success Stories, Ink-Jet printer heads, Micro-mirror TV Projector

requirements, micromachining, Other compatible materials, Silicon Dioxide, Silicon
| Nitride, Piezoelectric materials, Surface Micromachined Systems - Success Stories,
Micromotors, Gear trains, Mechanisms Application  Areas: . All-mechanical miniature

arrays

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

1998, .
3. M.-H. Bao, “"Micromechanical Transducers: Pressure sensors, accelerometers, and
gyroscopes™ by Elsevier, New York, 2000. e e S,
[ EC 540 | Filter Design R I

| Historical ~ Background: Silicon Pressure sensors, Micromachining, MicroElectro |

i

- Bulk Micromachining : Isotropic Etching and Anisotropic Etching, Wafer Bonding, High

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

Microactuators : Electromagnetic and Thermal microactuation, Mechanical design of |

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

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

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

' 540.1: Learn and understand the basic parameters of sipaih and i processing methuds,
540.2: Understand the conuepts of different tecliniue of signad processing based on virious
- types of noise.
Course | 54005 Understand the cop
Qutcome | 8404 Dinderstand the ¢

wpt el various models to analyze the power spectrum

niept of varnious Impulse noise modeling

imati Signal | Ahods, Transtorm-Hased Swenad

g Bavesan Stalstacs] Model-Based
Lanear prediction models,

cutns mnslysss, Impulee poise

{An Autonomous Inslitute under MHRD, Govt. of India)
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Text/References:
I. S.V.Vaseghi, Advance sional PIOCESSIIS and noise ! reductinn, Wity

1 Qanl'\‘;ﬁd\l“?ﬂ Signal | and ";\t”’&’i i
!

411U fddersiand 1 the »J.:,m '

iomedical § F‘r‘alS and its dvnamics

541 2 Learn theuoneept of pre-processing and filtering for removal of artifacts %

L Course 541 .3 Linderstand the methods e event deredtinn and waveform analysis

samie | 5414 Develop models for bipmedifalaysions - o o o 'z

; | Introduction fo Biomedical s"n?ilﬁ Nature of Biomedical Signals, wmmgﬂes of Biomedical |

! Signals — EMG, ECG, EEG, ERPs, PCG, VMG, VAG, Ubjectives of Biomedical Signal ’
; Analysis, Difficulties in Biomedical Signal Analysis, Concurrent, Coupled, and Correlated

Processes- |ustrasion of the Problem with Case- de;oq Filtering for Removal of Artifacts. |

| HHusiration of the Prebleny with Case-Studies. Thne-Domain Fillers, ?rerp:mm -Domain |
¢ Filers, Optimal Flitering, The Wiener Filter, Adaptive Filtars for Ru.uﬂ- 5.| of mié*%mg‘m
sprapriae Biler Xv*;*u&fzr\.z val of Arifacts )
anof Bvents and Waves, Corprefation Analysis of EEX
% I spectral Technigques. T Phe Matched Filier, Dagetion of the P Wave, Homamarphic Eifwring, |
| Anplication- ECG Ruythm Analysis, tdepsification of Heart Sounds, Wave sinpe and |
[ i waveform Camplexity, Anatysis of Eventarelated Potentiais, f Marphaiogical A Analysis of ECG |
f | Waves, Erivelops Extraction and Analvsis of Activity, A3 polication- Normal dnd Estopic BOG |

e

i |‘s<& eoting an g
: Detechion, Delge

i Beats, Analysis ui im ercise BOCG. Fregueney-domain Chatacterization The Fousier Spectrum,
| | L er Speetrd Density Function, \h.a‘mm 1‘1~{.\czi f“mm F‘*-JJ; Meaditin
: 4 Biomedical ‘awlc’m« Point Processes : ¢ SIve !1 Al

stipmation of the

pote Modeling, Pole-Zero Madeling, et .izz'u.mrua?;% \m{%@:h of %
Applivanion- Hesrl-sale Va spectial Madeling ant Analvsizof P :
| statinnary Signals, Tame-Variant Systems, Fined Segrentation, Adaptive Seg
J of Adaptive Filters for Segmentation, Application- Adaplive Segmientation of E%"i: .‘szst.a i
| | Adaptive Segmentation czf PG Signals, Pattern Classification and Riagnostic Decision , |
| ?zmnm Classification,  Supervised Patiern  Classification, Linsupervised  Pattern |

Classification, Probabitistic Models and Statistical Deeivion | Logistic regression fm.z!y*:z% '
The Troming and Test Sleps, Neural Networks, Measures of Digunibstio Aveuracy and Cost, |

i - Eehahiliteof Classifier and {recisions 3

! H

| Téxt% .

- R. M. Rangayyan “Biomedical Signal Analysis- A case study approach”, \\uie)

J Pabl:catlons‘ 2006. |

i ‘ 2. Eugene N Bruce “Biomedical signal processing and signal modchnn" Wiley pubimalmn-‘,
12007,

i

’1-, 1“ .Hxi.m- andd the d.ﬂ‘ment tvpes of arrays.

E N A
2.1 Desian and analvep the F S5 u"‘rmc;u dr i '.|I t'LFf cagme stidies,
ssing FIPGHA and ats

| Course | 5 l"‘ 4: Desips
i..,.{_"_‘:\:t-“.‘m ap pl:e.&%%i”ms .
- 1 Introduction, ‘?ngééa Programmanie Log
|
£
i

seand imphes nentation ol

Devices - itead Only Memories, Programmah!e
- Logic Armys, PIOBIATIMAL ic. Programmable Logic Devices/Generic Array
S ogie: Complex f’mwmwa{:«e J devices ~Architeetiee of Xilinx Caol Runner
XRER 064XL CPLDL CPLD implementation uf & parallel Adder with Accumiation. |
i’?f‘g@uﬁlmﬂ af FPGAs, FRGA Programming Technidogics. Pw;.,r”%mmuh%e Lopic Block
I Archilectures, Pfa‘.egmm..nmn. Intersannecs, f’rqgmmmxé}%x ik bi@{:}.ﬁ in PPOAS i)-.tlsa:zz%ml
: | Specialized Comparenis af FRGAS, \pp‘m diots of FPGAs, tetroduction, Protramming |
‘ [ Teghnology, Device Architecturc, The Xiliny 2000, XC3000 and NCAGHG Arghites 1urf.~ I
| l Introiduction, Progrmmuming Techng Devies Architecture, The Actel ACT! ACT2 and |
: ACTS Architectures, General Design bssues, Counter Examples, A Fast Video Uontioller, A |
| | Dosition Teacker far a Bohot Manipulistor, A Fast DMA Controller, Desigaing Countars with
i AT devices, Besigning Sdiders and Aeemmulators with the ACT Architecture.

------- l-\'ln ﬂ rrn\; '[




Jd1

Department of Electronics & Communication
Engineering
s drenfRFreT SR Aaforgr

NATIONAL INSTITUTE OF TECHNOLOGY MANIPUR
Langol, Imphal -~ 795 004, Ph. (0385)244 5812, c-mail:_hodecef@nitmanipur.ac.in

(An Autonomous Institute under MHRD, Govt. of Indiaj

| Text/References:

1_ 2. Field Programmable Gate Array Technology - Stephen M. Trimberger, Springer

| International Edition.

| 3. Digital Systems Design - Charles H Roth Jr, Lizy Kurian John, Cengage Learning.
| 4. Field Programmable 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 broul Elsevier, Newnes.

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

-

o

1 | Advance Digital Si Signal Pmcessmg 13 [0 [oe

551 1: Summarize various estimation methods in signal and i image processing

351.2: Apply adaptive signal processing algorithms in various ssg,n;:i processing
| applications !

| 351.3: Integrate FIR structures in multi-rate signal processing
_551.4: Monitor various signals and systems in frequency domain using transforms
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| Parametric methods for power spectrum estimation: Relationship between the auto

_ correlation and the model parameters — The Yule — Walker method for the AR Model
Parameters - The Burg Mcthod for the AR Model parameters — unconstrained least-squares

method for the AR Mode! paramelers — sequential estimation methods for the AR Model
parameters - selection of AR Modet order

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

Multirate signal processing; Decimation by a factor D - Interpolation by a factor | — 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 Linear Prediction, -Solution of the Normal
| Equations, Levinson-Durbin Algorithm, Schiir Algorithm, Properties of the Linear
é Prediction-Error Filters, Wiener Filters for Filtering and Prediction ‘

l Wavelet transforms :Fourier Transform : Its power and Limitations — Short 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, Dimitris 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, Modern Digilal Stgnal Processing, Thomson Brooks/Cole (2004)

5. Raghuveer. M. Rao, Ajit S Bopardikar, Wavelet Transforms, Introduction to Theory |
and applications, Pearson Education, Asia, 2000 i

> Information Thcory and C(-dmg 13 [o

552'1: Summarize various thearems related to information channels
552.2: [llustrate various encoding techniques related to information channels
852, J Analyze informations using vargous encoding iechniques

. .\ = b
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g5, Inslunancous Codes,  Rrafis inequality, ;
finary Huffimae Codes, rary [uftinan, codes, |

! efimlions,  Uniquely  Decndable
EadeMitlan's Ineguality, Optim {Tndes,
| Information and Erirepy, Propertics of Tatrupy Function, Ertropy and Average Word- |
Lengih, Shannon-Fano Codivg,  She st First Thesrem,  dnformanen Channels, =

Qinary Symmetric Channed, System Priropies, System Entropies for By |

Symmeicic Channel Exgension of Shanneas Fuss Fhearenio informntian Channels, Mutusl |
: | Information, Mutusl Snfarmaion for e Binary Symimetric Channel, Hamaung Eistance. |

I3 Thearem, Crinverse of Stnnon'stElcarems |

Review: Algebra, Krawlchouk Polynomils, Camtinatial Pheony, Probability Thedry,
amnting Codes, Majorty Logic Coding, Weight |

Linear Codes: Bioek Codes, Linear Codes W
Binary and Ternary), Reed |

i Eaumerators, The Les HE T {adarmnrd Codes, Goluwy Condes |
| Nutter Codes, And Kerdoek Codes Bounds on Codes: Gilhgrt Bound, Upper Bound, |

| 1 Shannon's Second (Fundament
i

! Linear Programming Bounds, Hamming's Sphere «Facking Bound, . :
| Gilbert Varehamov Bound, Hadamard Malrices and Codes. |

|
| P Cyclic: Codes: Gencralor Sariv, (heck pelynomial, Zeros of Cyclic Codes, BCH |
Hecidue Codes, Generalized Reed-Muller Codes. |

| Codes, Reed-Sutomon Codes, {adratie

| Perfect Codes and Hntformdy Pac ked Coades L
a Code, | nifarmly Preked Codes, sanexistence Theorems,

|

jayd’s Theorem, Ccharactcristic Polynemial of |

i
i

_§ Quaternary Codes, Binary Codes Derived frim codes over Z4, Galois Rings over 74, Cyclic |
. Codes over Z4. Goppa Codes, Algebraic Curves, Divisors, Differentials on a Curve, Riemann

| . _Roch Theorem, Codes from Algebraic Curves. Arithmetic Codes: AN Codes, Mandelbaum |

i i _ Barrows Codes, Convolutional Codes. ;
' i |
g | Text/References: §
| E
| 16 A Jonesand | B Jobes, st Enrmation and Coding Thebey™, Sprmger., gt :
i i 53 M ovan Lanl, “introduction o Coding Theory!, Sprincer, 1699
3 Cover Thomas, “Elements of Information 1 haory™. and Wiley 1006
! CROW, Mamsing, CCodma and information Theory™, Peentice Hail, 1986
L

4
5 T M. Cover and J. A. Thomas, “Elements of tnformation Theary™,
4RI

;. Bla, “Principles and Practice

technologies.
communication.

| Course %
| Cuileame - 5514

i
| trtroductac

{ .méqa;mm{.a of mobitle radi envinm
sepergiions of cellular sysigols Flamenis ol Ot

Sk aystom

planmne a cellular |
ular Radic Systems

wrent, aneration of cethilar sysiems

SyYstern Overview 11

| | Design and nterference: General deseniption of the probiem, coneept of frequency reuse |~

'. | chanels, co-channe interference rethsetion factor, desired /] from | { ! :

I | a normal case in an omet ditectional artenna system, cell splitting, consideration of the o &

| | components of cellular sysier frodichien (o co-channel interference, co-channel | /‘}-* g
1 easursment design of antenna sysiem, aninna parameter and their effects. i Pa=s
{ i

TETYY TP 1 11111991711 11111111111°

‘: cetl Coverage for Signal &, antenna sfrucies: General introduction, obtaining the -
I sobile point 1o point mode, propagation pver watel or flat open area, foliage loss, | =\‘x‘f
| propagation nedr in distance, long digtance prapagation, point 10 point prediction model- 1y
| charsgeteristics,  cell  site, antenna heights and signal coverage cells, mobile to mobile | L
[ l propagation. : R
% Characleristics of basic antenna structures, antenna at cell sits, yuokile antentias, Frequency Qh-
Management & Channel Assignment, Hand Off & Drupped Calls: Frequene e Yo
....... SOOI 5 A5 A G s B I QIRPRES S 1l -
18 = e
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S
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fixed channel assignment, non- fixed channel assignment, traffic & channel assignment. Why
hand off, types of handoff and their characteristics, dropped call rates & their evaluation. |
Modulation methods and coding for error detection and correction: Introduction Lo
Digital modulation 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 bit error considerations, CDMA compared with
TDMA Second generation, digital, wireless systems, GSM, IS_136 (D-AMPS), 18-95, mobile
management, voice signal processing and coding

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

2. Mobile wireless communications; Mischa Schwartz Cambridge University press,
UK, 2005

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

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

5. 3G wireless Demystified; Lawrence Harte, Mec. Graw. H:II pub

ECS554

Course
- Outcome

' Data Communication _ [3 [0 Jois |
- EC554.1: Understand and explain Data Communications System and its components.

EC354.2:Be familiar with the architecture ol a number of different networks.
ECS54.3:Understand the principles of protocol layering. fi
ECS54.4: Enumerate the layers of the 0S| model and TCP/IP. Explain the function(s) of each |
layer.

- Conicept of CCN/DCN, characteristics of data— Users’ sub-network, topological design etc.
| Accessing techniques, Data Modeling - M/M/1 analysis, Circuit switching, message
| switching,

| classification of networks — LAN, MAN, WAN, ISDN

E Techniques and theories of CSMA/CD Bus, Token Ring, Token pa.sﬂmg bus- throughput
 analysis, Modeling (Stalling Models, [EEE Modet etc.).

| Introduction to wireless networks, GSM, TDMA & CDMA- -design and analysis, PCS
| Cantrol, Congestion Contro..

. Text/Reference:

| 2. Wayne Tomasi, “Introduction to Data communications 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., PHI, 2002. i

6. Stallings W., "SNMP, SNMPv2, SNMPv3. RMON | & 2", 3rd Ed., Addison Wesley, 1999 |
- 7. Laurra {happeil (Ed), “Introduction to Cisco Router Configuration”, Techmedia

Packet switching, and ATM cell switching, Protocols, 1SO, OS1. Networking objectives,

concepts, Network operation and maintenance, chworch!ay analysis, Routing, Flow

|, Belrouz A. Forouzan, "TCP/IP Protocol Suit”, TMEH, 2000

2007

i "Salc]htc Communicati

- 5563 Design link power budget for satelites
_556.4 Understand ih?— design PLE_@E_h station and, tracking ofihe satellites,

556.1 Understand the concept of orbital mechanics and launch methodologies

556 2 Understand how analog and digital technologies are used for satellite communication
networks

TITTTTIT TS 14 didg

G 7y o kb/ﬂ/
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[T mechanics, locating the satellite in the orbit w.r.t. earth look angle defermination. Azimuth
[ I & elevation calculations.

9
ﬁ
i
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5

e~
e
;——
—
o
—~
: o
pacecrall systems: Aditude und orbit gintrol system, tlemeiry, tracking and  command | @—Q
.
(e
g
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[(TTA&CY, commimcatons subsyslems, framsponders, spacecrafl antennas Satelhite link
ptheory, anse figues and polse temperature, U0N ratiao, salelhite |

F H = ’ §
| ; dusiyn: Basic iransmis
o link design, sael

dorwy wuphink de

i mModolatiod, Multiplexing, Mubtiple access S echiquest Analog telephone transpussion, Fm |
theory, FM Detecior theory, antlog TV tmnsmission, 8N ratio Calealation for satellite TV
[ linking, Digial teansmission, base band and band pass transmission of dignal data, BPSK. |
| OPSK |, FDM,. TDM, Aveess lgchniques: FDMA, TOMA, COMA
i

Channel capachy, wrror ditection coding. |
i codbvalition codes. Satelhite Systems Sawellite Earth |
le commmmication, YSAT fechnolozy, Direst Broadeas

i | Encodineg & PEC for Drgial
- | linear Block, hinary cyctic vodes, &
| station Techpology, satelliie mop

i by satellite (DBS)

Text/Reference:

i i. Timothy Pratt, Charles W. Bostian, “Satellite commumcaﬁon" Iohn Wiley & sons,
_ Publication, 2002 |
| 2. 1.1, Spilker, “Digral Communication by sateliite, PHT Publication, 1997 |
Hion sateilite systeqe’. M SHI publication, 2001

i 3.l Martm (mmmmz

E cﬂmﬂa wm"

Smunications, -rnm.n Fibers, S|gnaT Degradahon international |
O-ticnl Spurces Review of Photo detectors, structures for InGaAs |

Overview of l)p.
_’ standiards, Review of
| APDs, Temperature offeel on gvalenche saip, Opbical recerven Irstesncluction 1o opizal |
amnlifiers (RO A Oserview o WA Bassive opticst couplers, solstars and Ciroulators, ;

P

J ! Texts:
| 1. G.Keiser, Optical Fiber Communications, T MH, 4th IZdition, 2008.
§ 2. 1. Gowar, Optical Communication Systems, PHI, 2nd Edition, 1993, :
) SO0 g s S LS : 7 L
%54 | Advance Radio Communication iy Ly g
e s : ST S

558.1. To understand Modulators and Demodufators
| 558.2: To analyze TV and its mechamsm
|§ Crurse ) 558.3: To understand Cameras. _
' : tudy Dighabandsatlelle TV, o o e |
: ; THRURICAtON Syaterns, i Muduiators, FET Phase Modulator, Foster- :
Seripy Fii Di vnator Ratia Netecior AM ‘[mnsmmer F’Vi Transmatter SSB
Pransmitter, TRT Radio Recepver, Supe r_m:\zmum Reces
vor, Speciad Fealures i Compiunicalion B ¢
asting, [V Chanaels, TV Scanning, Indian Ty Standards, l.nmpr..-:.@; video S:g_na
i sanl blucks and aerational aspeets of epch hingd of TV transeitter and seceiver, CC
cameras, color TV displuy systems, Digital TV technology, HDTV systems.

? | Texls:
.. [ I. Louis E Frenzil, Communication Electronics: Principles and Applications, 3rd Edition,
| F MGH, 2001,
; 2. George Kennedy and Bernard Davis, Electronic Communication Systems, TMH, 4zh
! lLdmon 2000. z ,@&1 -
{13 BemardGrob, Basic Television and Video Systems, Gth Edition, MGH, Siagapors, '_’igg;}i%; }.\ gt _,f:‘”‘
g -
20) —
W
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EC560.1: Design, opnmmc and program a ‘modern %yetem on-a- Chlp
EC560.2: lmplemem both hardware and software solutions, formulate hardware/software
tradeofTs, and perform hardware/software codesign.

EC560.3: Analyze hardware/software tradeoffs, algorithms, and architectures to optimize
the system based on requirements and implementation constraints.

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

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,
' ransmission time, speed power product, low power gates; Delay by RC trees, cross talk, RLC
- delay, cell based layout, Logic & interconnect design, delay modeling, wire sizing; Power
- oplimization, Switch logic nctwarks. Pipelining, Data paths, Adders, ALUs, Multipliers,
- High density memories; Metastability, Muliphase clocking; Power optimization, Design

outing, switch box routing, clock distribution; off chip connections, packages, /O
-~ architectures, pad design. Complete chip design including architecture, logic and layout for
Kitchen timer chip OR Microwave oven chip.

Texts:

1. Wayne Wolf, *Modern V1.S] Design”, Pearson Education, 1998,

- 2. Kamaran Eshraghian, “Principles of CMOS VLSI Design”, Pearson Education, 2007
- 3. Rabey, Chandrakasan, “Digital |C Design™. Preason Publication, 2009.

1C Technology, Economics, CMOS Technology overview, Power comumptton Hierarchical

- validation, Sequential testing; Architecture for fow power. Floor planning methods, global |

| Course
| Duteone
il
MW
i
W“wn."
€ 561
v Lourse

Ourcome

Software Defined Radio [3 10 Jos
561.1: Understanding History of SOR.

| 561.2: To study the effective use of available frequency spectrum,
561.3: To enquire about the architectures of SDR.

561.4: To assimilate the future prospects 6f S0

End-to-End Communication, Worldwide frequency band plans, Aim and requirements of the

Real Time Operating Systems, Common Object Request Broker Architecture (CORBA),
SCA and JTRS compliance, Radio Frequency design, Bascband Signal Processing, Radios
with intelligence, Smart antennas, Adaptive techniques, Phased array antennas, Applying
SDR principles 1o antenna systems, Smarl anlenna 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 2005.

\‘i’&)ﬁay, 2007,

RSP A

SDR concepts & hlStO!}, . Benefits of SDR, SDR Forum, Ideal SDR' drch:teuurt, ‘SDR Based |

. 5. Bard, Kovarik: Software Defined Radiu, The Software Communications Architecture, |

SCA, Architecture Overview, Functional View, Networking Qverview, Core Framework, |

[ Miceosviave Deviess i Cirouits *_‘Lizw_ )
- 5623: Gain knowledge and anderstanding of microwave analys;s mcthods
© 562.2: Be able to apply analysis methods to determine circuit properties of passive/active
microwave devices -
362.3: Know how 10 madel '!nd determine the performance characteristics of a m;crmﬁve
circuit or system with er mthou! usma smith chan.
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I - 562.4: Have knowledge of basic communication link (iesrsbn impedance matching and filter |
L _______ : “H’cum Lo

| Microwave [requencies, Intecactions between electrons and fields, Electromagnetic plane |
waves, Electric and magnelic wave equations, Poynting theorem, Uniform plane waves
and reflection, Plane wave propagation in frec %;}am, andd Inssless dnge.aim, Plana wave
propagation in lossy media, Plane wave propagation in metailic film coating on plastic

substrate, Transmission  line equauons ang  solitions, Reflection  cocflicient and |

transmission coefficient, Standing wave and sanding wave sifio, Line impedance  and |
' admittance,  Smith  chart,  Microwave  wivesnides and compotents,  Rectangula
| | waveguides, Microwave  cavities,  Dicectional goupiers, Circuli al and  isolators,
Microwave transistors and tunnel dindes, Maerowave bipolar trar
trunsistors, Microwave twanel diodes. Micovwave Bleld effedt lransisions. Junctionfie
effect sransiaors, Mem! serticonductor Reld offect transistors

Heterojunid
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1 Tc s References: iy
. Kamue! ¥ Lise, © Microwave Devices and Cireuits™ Third edition,PHI i
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2 SK Roy. M Milra, “Microwave semiconductor devices™, P"‘HI 2003 !
! C 1 David M Bozar, "Microwave Engineering” Wiley

'\{’ 3 i Understand the é:zmau, mathernatical conc ',\ra relwed 10 ::Iecrromagnctlc veetor ﬁe Ids.
$63.2: Apply the principles of electrostatics to the solutions of problems relating to electric
f‘eid and ¢lectric potential, boundary conditions and electric energy density i
| 3633 Apply the principles of ragnete statios (o the solutions of problems refating to
magnetic fleld and magnetic potential, boundary conditions and magnetic energy |§
| density ' |
563 .4: Undcrstand the cm‘lcepls Maxwell's equations to solutions of problems relating to |
{ e wave ;_h‘ip*’&"(li{}ﬁ
Wau, Equation ‘*k aves i1 pertect dielectrics, Intrinsic wave constants, waves in 10ssy matter,
~f wavae tranemission line concepts, wavepuide concepls, resonator concepis,

é

? f
|

¢

DHITSE
HECOTE || &

L

enty Tramsmission line theory, Wave functions, Plane waves, |
pative mede sels, Rectangular cavity, partially filled wave
s surface guided v@vcs modal Expansions of fields, currents in i
:
i

ki ;l'i-'n amd antenna el
| orectgngulir wase

| 2uide, dm‘;;g,!m ik
Dowaveuides, Aportores s gramsd panes.

i Text/References: ! ;

[ 1. R.F Harrington, “Time Harmonic Electromagnetics”™, McGraw Hill, 1961
RF Harringtan, “Field Computation by Moment Methods”™, New’ York: MaeMitlan,
1968 : i
F.C Jordan & K.G. Balmain, “Electromagnetic Waves and Radiating Systems”, 2nd |
Edition, Prentice Hall India, Pvi. Lid., New Delhi.

o

(0573

! {' 564 ‘xmdgrza should able 10 1 iientify the basic R F devices.
: B 4682 Sradent shioubd uble te understand the principle of the RF devices and systems.
EC$64 3: Student should able to realize the srohlems of RE system to solve it

EC564.4: Finally student should abife to design the RE system for practical appilicati

| Transmission  lines . Broadband '\flc\dthmg Scatiering  Parameters, microwave
[ 1ransistorsPassive Cnmpem.nls\ Inductars, Inductor Model, Analytical model, Printe
{nductors, Inductors o M irate and Crads sohstre, Thick flm inductors,Thin W
inductars, LTCC nduciors, Wire Indeciors Capactlors, Manolithae capacitorg, mic
| capacitors. Resstors, chip resistor MUK resistar, Monolithic £%, :
| Resonators and Noreowband illess, Broadband Filiers Microwave '-.mp!:gh.r [lcwup

| Two-Port Power Gains, Amplitier 5 v Lew Nease amphifier Desinn, i_fmmiinsnl

| Amplifier Decign o e e e = S g s wh
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| Microwave Amplifier Design: Two-Port Power Gains, Amplifier Stability Low Noise 1
- Amplifier Design,Broadband Amplifier Design Microwave Oscillators: One Port negative |
resistance oscillators, Two Port negative resistance oscillators, Oscillator configurations %
S i

Text/References:

1. Lumped Elements for RF and Microwave Circuits " I. J. Bahl ,Artech House

- 2. Microwave Transistor Amplifier: Analysis and Design, Gonzalez G. Prentice Hall 1984.
3. Microwave Semiconductor Circuit Design, Davis W. Alan, Van NostrandReinhold, 1984.
4. Microwave Circuit Analysis and Amplifier Design, Samuel Y. Liao, Prentice Hall 1987.

Antenna for Mobile Applications I3 To [oTs

5. High Frequency Amplifier, Ralph S. Carson, Wiley Interscience, 1982

e SR 5= Sh i e

T565.1: To impant knowledge about the fundamental concepts of

565 2 To introduce the basic principle relevant to wired antenrias and planar antennas
- 565.3: To enable the students to understand the factors related Lo, frequency, radiation

EC 565 |

antenna engineering,
Course  pattern and interference
Outcome

565.4: Understanding the Practical antennas for various mobile application.

Radiation fields of wire antennas: Concept of veclor potential. Modification for time.
varying retarded case. Fields associated with Hertzian dipole. Radiation resistance of
clementary dipole with linear current distribution. Radiation from half-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 lengih
and Effective area. Relation between gain effective length and radiation resistance. '

| Loop Antennas: Radiation from small loop and its radiation resistance. Antenna Arrays:
. Expression for electric field from two and three clement arrays. Uniform linear array.

Method 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 Yagiantennas, Log periodic antenna. Aperture and
Lens Antennas: Radiation from an elemental arca of a plane wave (Huygen's Source)
Radiation from the open end of a coaxial line. Radiation from a rectangular aperiure treated
as an array of Huygen's sources. Relation between dipole and slot impedances. Method of
| feeding slot antennas.

H

Text/References:

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

wat 2003
DX raus and Ronalatory Markefka, “Antennas”, Tata McGraw-Hill Book |

= Collins, “antennas and Radio Propagation”, McGraw-Hill, 1987

Course

_ Outcome

;\*ii Ballady, “Antenna Theory”, John Wiley & Sons, Second Edition, 2003 SN L e

‘El®tromagnetic Interference l 3 [0 I 0 TG

$67.1- To familiarize with the fundamentals that are essential for electronics industry in the

| field of EMI/ EMC.

567.2: To understand EMI scurces and its measurements.

| 567.3: Concept of signal integrity in 1Cs, conducted emissions and electromagnetic i
radiation susceptibility, and crosstalk and shielding ]
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_Wavefcrms, The Spect (Clocks Waveiorms, spectral Bounds ]‘hrE
idal Wavaforme Effect nf R-.saFaTl time on Spectrsl Content, Bandwidth of |

1 | !s E ¢‘ Ju i ¥
Digital Wavelorms, Effect of Repetition Hate and  Duty  Cycle, Fftegt of Ringing |
|

| (Lndersheot:Ovcrkhnm}

Transmission Lines and Signal Integrity: The Transmission-Line Equations, Prinzed:
| Circuit Board (PCB) Structures, High-Speed Digilal Interconnects and Signal Integrity
i Sinusoidal Excitation of the Line and the Phasor Solution. - i

| Conducted Emissions and Susceptibifing Measurement of Conducted Emissions, | The |
Line Impedance Stabilization Netwerk (LISNL.Commaon- and  Differeatial-Mode Currents |

| Again, Power Supply Fiiters, Basic Properties af Filters, A Generic Power Supply Filter |
2 J2473 ) {
|

Topology, Effect of Filter £lvments on Comman.
1 0f Conducted Emissions inier Common  and |

;
| Differentint-Muode  Currenis, Sepaeation
Landar Power |

| Differential-Made Components  for ‘é’}umf'.osiicPurpuses,Power Supplis
Supplies, Switched-Mode Power Supphies  (SMPS),  Effect  of Supply |
|

! Componests  un Cenducted Emssions, Power Supply and F:lter Placement, Canducted |
Sﬁbt&pi!bihly

Text/References:
Clayton R Paul: Introduction 1 Electromagnetic Compatibility Wiley 2nd Edition

V.P. Kodali, “Engineering Electromagnetic Compatibility™.S Chand & Co,

td., New Delhi, 2000,

E
12
L
s ‘LFeummagncm interference and Compatibility”. IMPACT series, 11T-Delhi, \4odula$£-
9,
4.

Keiser, “Principles of Electromagnetic Compatibility™, 3rd ed., . Artech House !
ﬁ Hmry W ott. “Norse Reduction chjm!ques in Flec{romc Systcrm" A Wiley

ECSGEZ Studenl should ab!c to realize the difference between mdar and any other |

' communication systems
. EC568.3: Student should able to understand how the radar is used in commumcanon system
4 ahle to decion the radar syster. |

Radar and Radar Equition r_ set, CW Radir, FM - CW radar, altin altimeter, Multiple |
requency Radar, Pulse Radar sl e

I

ORrhe

Doppler Radu, 1r'*ckmt Wadar, RADAR' System
. Design, Matched Filter, Detector C !Marﬂctcnsnca Phased Arrays, Advani ages. and Limitations |
Nawg,azlorml Aids. .

| ‘I'nxtfRefercnccs:.

I M.L Skolnik, Introduction Radar Systems, McGraw Hill Book Co., Fourth Editian, |~

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

International, 2008. : |
3. Simon Kingsley and Shaun Quegan, Understanding Radar Systems, SciTech |
' f

Publishing, 1999,
4. Introduction to Radar Systems —~ Merrill §. Skolnik, TME Special Indian Edition, an -

Edition, 2007,
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Basic of the Antenna, Different radiation zones. Mechanism of radiation, Scattering |
parameters, dipole antennas and arrays, horn antenna, slat antenna, SIW antenna, dielectric |

 resonator antenna, Helical antenna, Log periodic antenna, Microstrip antenna design: |
| structure, feeding techniques, field distribution, surface wave propagation, ;aéiationg

. mechanism, microsirip array antenna.

Text/References: 8
. C.A. Balanis, “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.

University Press, USA 2007.

3. M. Sachidananda and A R. Harish “Antennas and Wave Propagation” Oxford

BE 370 | Advance EM Wave Propagation and Anlenna i3 S
BT [dentify busic  wireless propagation . system using x-am':us‘;
| @flenis
| i
"t |
- EC570.2: Student should able to solve the problem of radiation interferences. ;
Course  ECS70.3: Student should able to characterize the EM wave.
Outcome  EC570.4: Design a microstrip antenna for given frequency band and anzlyse the results.

fields; vector potentials; electromagnetic theorems and concepts, Impedance matching and
tuning, dipole antennas and arrays, horn antennas, parabolic antennas, slot antennas and

propagation.

% Texts / References:

C
R
(G
R
R

A. Balanis, “Advanced Fngincering Eleciromagnetics,” fohn Wiley & Sens, 2000,

F. Harrington, "ime Harmonic Blectromagneric Frefds,” MoGw Hill, 2001,

AL Balanis, " Aadvarced Engineering | lectromagnetics " John Wiley & Sons, 1989,

E. Collin, "Anterng and radic wave propagaton.” MoGraw Hills, 1985

A. Balanis, “Antenna Theory: Analysis and Design,” John Wiley & Sons, 2009.

J. Marhefka, A. S. Khan and J. . Kraus, “Antennas and Wave Propagation”, Tata

MeGraw - Hill Education 2010,

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

4

C

)
2L
3.
4.
i
6.

arrays, microstrip antennas, Ground wave propagation, sky wave propagation, space wave |

Review of Maxwell’s Equation and boundary conditions; time harmonic electromagnetic

Principle of Microwave solid state devices

Course

| Cmeome

ECS71.1: Explain different types of microwave devices.
EC571.2: Describe and explain working of microwave tubes and solid state devices.
EC571.3: Study of different microwave diode based devices,

EC571.4: Traveling wave tube and Reflex klystron working and ils application.

H

|

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

Gans diode, Ridley- watkins-ilsum (RWHS theory, Modes of operation, LEA diodes,

stron amplifers.Reflex kiysirans

2 wive tubes, Microwave crogsed

vrossed field amphifier (FWOF A
EAL Stnp lines, Micestp hnes, Partlel siwin lines, Copliatar sirip hoes, Shiclded

e wbes (M Pype), Magnetran oscillnmons, orward w

‘Text/References:
I, Samuel Y.Liao, * Microwave Devices and Circuits” Third cdition, PHI
2. 5K Roy, M Mitra, “Microwave semiconductor devices”, PHI 2003
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Dadp lisks, Monolithic misrawagve sitegemied areuis, Materitls, MonsInhic microwave |
- integrated circuit growth, MOSFET fabrication.

L InP diodes, Avalanche transit fime devices, Rémd disde, IMPATT dode, TRAPATT ;
diodes, BARITT dindes, Microwave Hnwdr beans tubes 10 Type), Conventional vacaum | ¢
ctoodes, Tetrodes nnd pemioves, Bivsirons, Multicavity Riv
AAbx fraveling wave tubes t TWT), Coupled cay Hy travels




: Crourse

;i?}k‘;#_‘-:)

 Eu | =
tntraduotion, Cengral

|
i

I EC 374 | Image P

|

| Ogoome
o eatd AL,

i

:

i

ourse

ECS

=

| Sreuctures: Fiiter D
| Loss Methode. Tyne of Low Pass §
o Pass |

% Prototype, Filters imple
| Fiiters, Filter Implemenialicon,

i Filters Using Coupled Resonators. - E
i
| Text/References: g |

| Devid M. Pozer, “ Microwave Epginzering” 4% sdition, Wiley. f
l 2. Samuel Y.Liao, * Microwave Devices anel Circuits” Third edition, PHI !
| 3. C. A. Balanis, “Advanced Engineering Elsciromagnetics,” John Wiley & Sons, I

H

| Microwave f?ﬂl_(_’,_r Desig 5
CEC572.1:  ldemify  basic filter
i technigues.

' l

| Ripnie or Chehyshey Filier, Eiliptic F

|7$74,1: lilustrate var

| 374,

i_
|
‘:

| mene, Copcabarm
| (mage restoration - Degradation madel,

| Constrained restoriay
ser ﬁ%";g&giﬂg‘_;{_}ﬁul:'H.'-tr:!é:'. frans
dae detection, Ldge lin
seementalicn

|
%

% Soenrdl netvork, Compression - Neo

| §nin codes. Aritimetic coting, Veotor Ouantizatien, Transform soding, IPEG sandard, | =

P MPEG. fmaue, Morphology - Preliminanes, dilation. ceosion, caen and clesing, Bl o it |2 ’
ansiormation, basie micirshiolagie olgorithms. { ] "

i Texts/ References: i ==

| 1 Digital Image Processing, Rafacl C Gonzalez, Richacd E. Woods, Second Edition, Pearson | / 03

! il 26D i =

|
%
+
|
|
1

-
| 2

- Apply various liftering techaiques
L %74 3 Anaivee various image segrentation algoritms !
| 374 4 BEvaluate trans foems (4 T FE eted anih encoding lechnigues goplication ol tmage |

lgpe Enhancament - Hisie
I isiributinns, Spapal averaging

morphotogical watersheds basic concepts - i
&%goritf?t‘%-tnﬁcgz}*@mm;im ot

P30 1 Dastlenn, Dipial Image
4 Anil K hlion

fs.
1!

3: Stadent shouhl able

g teand)’
W1 Pran, Engial binage frocessing .

3 bmage P
Juwle, Sevond
L introduction D
curse Technnlugy
_ Campuigr Visian anth-fmugze Processing.
005.

8. Digital fmage P
Eddins, Pearson Education, 2007. "
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. Qrudent shouhd able to design 10N pRss, high pass, band pass and band stop ke, |
ki |

- studernt should able to differentiaie binsic characeristics ofithe fillers
y imptement the 1SS for varies apphiaton iy commamicaticn

e R 2 E

provedure for fHter ot
Sesipn by the image Pagimeier Nethod, Filier Transtornations.
:her, Maximally Tlat Butieeworih, Biarial Fiiter, Eoqual

{lter. Linear Phase Filier, Types of Sealing for i
cireuits, Stepped Tmpedunce Low Piss f
|

yolementotian ) TCEDwavE
1ers, Coupted Line Filters, |

Stenped-Impedance Low-Pass Fil

o methads in mage processing '
‘o jmags enhancement and image restoration

i

el hauss,

at eaunlizstion and specifieation

CDirectiomal Smoctiim, Sleelian, Geopmelric menn, Harmo

Hars, Homomorphic fiitering, Color image snbancerunl |
Uneonstrained restoration - Lagrange mttiplier and |
remaval nfblur caused by gmform inear wotien, |
myentation = |
gion based !

gale mean B

fon, inverse fillering-
%‘ﬁmm%lgm-s&&{};ﬂ transfirmations. lmage s
king i Hougt cranstarm - Thresholing - R

sl Mgiyihg ‘:Li‘fgﬁ‘..ctnizréé'm Dy

Hepion growing Bepion sphitmg

Dam construiction ~ Watershed segmentation |

by K-Means Algoritha Dight Becognition using Canvalutional |
Sl 5 : ¥ e / &
J Ter dutagompression, Huffman, Rua Lengti Fncoding, |

sy . e Ban, Joht Wiley & sons, Inc, 2006
s Processine, Pearson, 2006. |

Eanidareeninl of mage processing, Pearsorn, 2002, [
[ Wlschine Vision, Milan Sonka, Vaclav 1Hlavac and Roger

sine, Anabvsis, @iy
“dition, Thamsen Learning. 2008,
il Hnanee Processing with Matlab, Alasdair McAndrew, Thomnson .
aphl |
wdrian Low, Second Edition, B 8. Publications, |

rocessing u5ing Matlab, Rafael C.Gonzalez, Richard E.Woods
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research oroblemns and panning,
376 2: Lo lamiliarize with « arinus research rescurees and academic - riting.
Course o 37630 L nderstanding data collection, analysis tnd resull presentatior
Omcome  576.4: To study mathematical modeling, 2 ) [y
Research Prepuration and Planaing: Objectives of rescarch - researct and its goals Crtieal
thinking. Techniques for generating rescareh topics. Tonic seledion and istilication,
Development or a research prososal — Theoretical und Experimental [rocesses i
Rusearch Resources: Sources of information. | fterature search, Werld Wide Web. Online |
databases - search tots. Ciadion iives - Fingiples underlying i ficko Fwmle |
peview - Cane sludiss, Feveew e les und Nicaranalysiy - record o rowsareh evion « Ruly :
W b linrarat, Eical and Mo Fssues it Reseireh, Plashurism, touls oo nid Plagmrim
- Intehectaal Property Rignts . Liops right ey Pgent gy
catlemic Writing und Present aion: Proposid submission Tor fundin g sty ol
Svle. Urgunization of Prosussts. Basic knovdedse o futiding ag o neres. Bescrch e
wiiting, Ubmmuimication el Pt the prosentation w the s oasndicsee Ol
PrOReniatio s, Hoster FRERTMAIT b, Sulimissian o u'-a‘,.]’_‘.‘if‘ artly oo foe Prbstigating 4
Bepuwes fournals, hesis w rng, wnd Resoorch sopurt svriting. Flements creelion
pEEseration: Feparstion. Vouwd wid Batens Ol Commeni st shiie aul C il
detense, ¢ -
Data Collection, Analysis «nd Inference: Basic Statisticat  Distributions and  their
applicalons < Binemial, B HEsOn. Rorassd, Lspopeatiol Wetball aiml Geomaei,
Listibul ons, Sample sive selenpimition & sampling. | echmiypes-Randum simphigg.
sERbGTD samning, wratermatl simphing wie clter sampling, | crge Sample Jeats and |
Nl Sumipie E'e.-éis»ﬁw;;%cnv%-{xc:az_ Hesk G 2 2 et anal their sppHeationm in reseich
habice Comelation und Hewrossion AnulvsiaTine stvies. Angd stolusooding inehids
. Fustor anabisis, @ﬁ_tzaicr Analesis wnd Biserimh am Ntllasis, Printipios ol i 0 QU
Hasit S xperimental ?ﬁm:g-_: EBmpiiicly Rusdomized Dis i Radomstzad Bloek Digsiyn f
- and Latio Squure Besign. Factorial Pesiging: 23 25 und 29 Accdragy, Pracision uod eno 2
5325323 BT . ’
Mo matiel Mondetlng: Mt comionts of o Welin of Lngineer fo oostess i i
demamic auniel - Mudel for Predretion ad it isiatons, Sesterno snalaton - s bl
. Lo o antin it techaiaie. Grenetic Alsafithm, S noised ARk srabing Parlicie svorm
: Ontinssation
Texts/ References:
I Rescarch Methodology 1or Engineers. Ganesan . MIP Publishers. Chennay,
2 Probability & Statistics for Engincers and Seientists. Walpole R .. Maycrs 1 Maers
S.L.und Ye. King: Pearson Prentive Hail. Pewson duestion. B
3. Thesis and assignment writing, Anderson 11 Dussaton. und Pove M., W ey 1 astém
4 How 10 write and illustrate scientific pupers?, Bijorn Gustay i, cambridge U oniversin
+ Press, '
' L4
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