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FORWARD

To achieve the target of being a global leader in the field of Technical Educatipthere is some sort of time
bound urgencyto work quickly, massively and strongly in respect of National Institute of Technology, Arunachal
Pradesh beingai | nstitute of N @y an Aat afl Parliament) antd beirestablished only in
threeyears back in 20101 have therefore adopted@B 6 f oas statdd delow to a@vie the primary goal of
producingworld class visionary Engineers and Exceptionally brilliant Researchers and Innovators:

B- FORMULA

U Best for Teaching

U Best for Research

U Best for Entrepreneurship & Innovation
U Best for Services to Society

In implementing the6 B 6 f oin rrettdr aand spirit, the framing of syllabi has been taken
importantlegitimate parameter. Therefore, extraordinamfforts and dedications were directed for the last one year
to frame a syllabin a framework perhaps notavailable in the country as of today

Besides attention od B 6 f oinstitwiel s given considerable importance to the méoits of
currentTechnical Education while framing the syllabus The major stumbling blocks in Technical Education today
are:

l. Thepresent system is producing AAcademic Engineer $0

Il. The present system of education makessthdents to run after jobs rather than making them competent

to create jobs.
Il. There is lack ofitiative to implementt her eal ity of Al magination is mo

Taking due consideration of the findings made above, to my mind a credible syllabi has been framed in the
institute in which the major innovations are introduction of:

l. I-Course (Industrial Course) one in each semester at least one, which is targeted to be taught by the
Industrial Expert at least up to 50% of its component.

Il. Man making and service to society oriented compulsory credit courses of NCC/NSS, values &
ethics.
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Compulsory audit courseon Entrepreneurship for all branches.
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l. Many add-on courses, those are (ncaoredit courses), to be offered in vacation to enhance the
employability of the students.
Il. Many audit courses like French, Germanand Chinese to enhance the communication skill in global
scale for the students.
Il Research and imagination building courses such as Research Paper Communication.
V. Design Course as fACreative Designo.

-mail: directornitap@gmail.com

ommunication Engineering

Further, the syllabi have been framedt to fit in a given structure as we believe, structure is for syllabus
andsyllabus is not for structure. Therefore, as per requirement of the courses, the structure, the credit and the
contact hours has been made availabla case to case.

The syllabuss also innovative as it includes:

I In addition to the list of text and reference books, a list of journals and magazines for giving
students a flexibility of open learning.

Il. System of examination in each course is conventional examination, open book examination and
online examination.

Each course has been framed with definite objectives and learning outcomes. Syllabus has also identified the
courses to be taught eithertafo models of teaching:

. J.C.Bose model of teaching where practice is the first theory.
1. S.N.Bose model of teaching where theory is the first practice.

Besides the National Institute of Technology, Arunachal Pradesh has initiated a sclsenpdeo&ind
bestteachingin which for example:

l. Instead of teaching RL, RC and RLC circuit separately, only RLC circuit will be taught and with
given conditions on RLC circuits, RL and RC circuits will be derived and left to the students as

interest building exercise.

Il. Instead of teaching separately High Pass Filter, Band Pass Filter and Low Pass Filter etc.; one
circuit will be taught to derive out other circuits, on conditions by the students.

I am firmly confident that the framed syllabus wik#sult inincredible achievements, accelerated growth
andpretty emphatic win over any other systemsand thereforemy students will not run after jobs rather jobs will
run after them.

For the framing of this excellent piece of syllabluge to congratulate all members of faculty, Deans and
HODs in no other terms but #ASabash! o.

Prof. Dr. C.T. Bhunia
Director, NIT, (A.P.)
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TEACHING GUIDELINES

In order to achieve the desired goal of excellence and innovations in each and every function of
National Institute of Technology, Arunaugpbnarly Pr alde
distinguished members of

Faculty to invest some of their valuable business time in doing Research on Teaching. In this context, | pu
forward the following general guidelines for teaching practices in the institute:

1) J.C. Bose Model of TeachingAs an example, In the Basic Electronics course instead of first
teachingthecolor codes of the resistors in a theoretical class, teacher may carry few resistors [to
class and note down on the blackboarddblers of resistors and their values. Thereafter, the
teacher may ask the students to device the color code creating enthusiasm among students.
Similarly, instead of teaching the characteristics of PN junction diode, teacher may guide the
students in a laboratprto draw the characteristics curve, then may advise the students tp
analyzethe behaviorof characteristics. Thereafter, the teacher may teach the theory of PN
junction diode.

==

2) S.N. Bose Model of TeachingThis is the conventional model of teaching whitxeory is first
practicebut even then | suggest some unique ideas to improve imaginative power and creatiyity
of students in the subject. For example, instead of teaching two algorithms for conversion |of
decimal to binary, one for integral part and anofioe fractional part, | call upon the teachers
to design a single algorithm for both the purposes for inspiring teaching.

3) Il also believe that noble teachingl be simple and in simpler way.Therefore, | call upon the
teachers not to teach bapdss fiter, low pass filter, high pass filter separately. Teachers may
design a single circuit for all filters and put on condition thereon to derive separate circuits for
different filters. Similarly, instead of teaching RL, RC and RLC circuits separateli},Upzm
the teachers to teach only RLC circuit and then putting suitable condition on RLC circuit; RL
and RC circuits may be derived and taught.

4) Last but not the least,| call upon the teachers swolve all the problems of all chapters of the
main text book prescribed for a subjectin a teachindearning proce$$0% to be solved by
teachers (maybe of even ones) and 50% may be solved by students (may be odd ones).

I solicit and anticipate full cooperation from all my brilliant pool of young and energeticfaculty
membersto practice the noble and novel teaching procedures explained above without fail. On
proceduresimplemented by teachers are documentedye may proceed to file a patent on
Research in Teaching on behalf of NIT, Arunachal Praesh.

O
)

Prof. Dr. C.T. Bhunia
Director, NIT, (A.P.)
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In recent years, Electronics & Communication Engineering has made unprecedented growth in tel
of new technologies, new ideas and principles resulting in extremely raigh of obsolescence of
technologies. Researchers, academicians, industries and the society at large have to work in unison to
the challenges of the rapidly growing discipline. The research organizations and industries that work in t

frontier areaare in need of highly skilled and scientifically oriented manpower. This manpower can be

available only with flexible, adaptive and progressive training programs and a cohesive interaction among
research organizations, academicians and industrieste@bking program contains a proper blend of basic
concepts and advances in technology. The faculty has succeeded in keeping a lively atmosphere amon
students with innovative teaching techniques. The teaching is closely coupled with the reseatiels aftiv
the department. The ECE Department of NIT Arunachal Pradesh has been consistently working towards
goal. The Department of Electronics & Communication Engineering was established right from inception
the institute in 2010. The departmenteo$ a four year degree program in Electronics & Communication
Engineering with an annual intake of 30 students, PG progranfReséarcHeading to Ph.Dstarted from
2014 and 2013 July session respectively. During these years, this department has diiteraifiévities in
teaching and research. A continuous effort has been put forward towards setting up new laboratories
improves the facilities in the existing laboratories. Following are the laboratories developed with mode
infrastructural facilitis.

Advance Electronic Device & Circuit Laboratory
Electronics Measurement Laboratory

Modern Communication Engineering Laboratory
Embedded System Design Laboratory

Antenna & Propagations Laboratory

Microwave Engineering Laboratory

Digital Signal Procesing Laboratory

Simulation Lab

VLSI Laboratory

©CxNoOkwWNRE

At present research and development activities of department are in the following area:

Digital Signal and Image Processing
Microwave Patch Antenna

VLSI (Very Large Scale Integrated Circuit)
Mobile Communication

Microcontrollers based systems design.
Semiconductor Physics.

ogrwNE

It is our objective to prepare our students to be successful in integrating all the field of engineering &
science and to be able to pursue advanced studies in eiestemgineering on a competitive global basis.
The mission is a culmination of our effort to meet the mission of NIT Arunachal Pradesh, North East regi
and the nation at large.

1% year the student of ECE department learn about Basic Engineeringt suitjeldCC and one Audit course
of French / Korean and German / Chinese which meet Global Stan&faathd23® year student also have
Audit course which help to prepare them to face the challenges in Industry. Syllabus also include Indust
Trainings ad Project work which help student to fit into industry and research areas.
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SEMESTER |
Subject Code Subject P T L Credit
MAS 101 Engineering Mathematicdl 0 1 3 4
CHY 101 Engineering Chemistry 2 0 3 4
PHY 101 Engineering Physicsl 2 0 3 4
BIO 101 Life Science 0 0 3 3
ME 101 Engineering Mechanics 0 0 3 3
CE101 Engineering Drawing 3 0 0 2
ME 102 Workshop Practicé | 3 0 0 2
EE 101 Basic Electrical & Electronics Engineering 2 0 3 4
HSS 101 Communication Skill 2 0 0 1
HSS 102 NSS /NCC 2 0 0 1
HSS 103 Foreign Language (French / Korean) (Audit) 2 0 0 1
Total 18 |1 18 |29
SEMESTER Il
Subject Code Subject P T L Credit
MAS201 Engineering Mathematidsl| 0 1 3 4
ME201 Basic Elements of Mechanical Engineering 0 0 3 3
CSE 201 Programmingn C 8 0 0 4
CHY?201 Environmental Science 0 0 3 3
PHY 201 Engineering Physics I 2 0 3 4
ECE 201 Digital Electronics & Logic Design 2 0 3 4
HSS 201 Historiography of Science & Technology 0 0 3 3
CE 201 Basic Civil Engineering 3 0 0 2
ME 202 Workshop Practicé |l 3 0 0 2
HSS 202 Foreign Language (German / Chinese) (Audit) 2 0 0 0
Total 20 |1 18 |29
SEMESTER Il
Subject Code Subject P T L Credit
MAS 301 Discrete Mathematics 0 1 3 4
EE 301 Circuit Theory & Network 2 0 3 4
CSE 301 Computer Organization & Architecture 2 0 3 4
CSE 302 Data Structure & Algorithm 2 0 3 4
ECE 301 Electronics Circuit & Devices | 2 0 3 4
ECE 302 Electronics Instrument & Measurement 2 0 3 4
HSS 301 Behavioral Science 0 0 2 2
Total 10 |1 20 | 26
SEMESTER IV
Subject Code Subject P T L Credit
MAS 401 Stochastic Processes 0 1 3 4
MAS 402 Computational Numerical Method 2 0 3 4
ECE 401 Principal of Communication Engineering 2 0 3 4
ECE 402 Signal & System 0 1 2 3
ECE 403 Electronics Circuit &Devicesi |l 2 0 3 4
EE 405 Control Engineering 2 0 3 4
HSS 401 Entrepreneurship & Innovation for Practices 0 0 3 3
Total 8 1 21 | 26
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SEMESTER V
Subject Code Subject P T L Credit
ECE 501 Microprocessor, Microcontroller & Embedded Systq 2 0 3 4
ECE 502 RF & Microwave Engineering 2 0 3 4
ECE 503 Digital Communication Engineering 2 0 3 4
CSE 503 Database Management System 2 0 3 4
ECE 504 Digital Signal Processing 2 0 3 4
HSS 501 Industrial Management 0 0 3 3
ECE 505 TelecommunicatiofEngineering 0 0 3 3
Total 10 |0 21 |26
SEMESTERI VI
Subject Code Subject P T L Credit
CSE 601 Computer Networking 2 0 3 4
ECE 601 Fiber Optics Communication 0 0 3 3
HSS 601 Engineering Ethics & IPR 0 0 3 3
HSS 602 Disaster Management 0 0 2 2
ECE602 Creative Design 2 0 0 1
ECE 603 Power Electronics Devices & Circuit 2 0 3 4
CSE 606 Soft Computing 2 0 3 4
Total 8 0 17 |21
SEMESTER VI
Subject Code Subject P T L Credit
ECE 701 Mobile Communication 2 0 3 4
HSS 701 Mass Communication fofechnology 0 0 3 3
XXX 701 Research Paper Communication 2 0 0 1
ECE 7XX Electivei | 0 0 3 3
ECE 7XX Electiver I 0 0 3 3
ECE 702 Propagation & Antenna 2 0 3 4
ECE 703 VLSI Design 2 0 3 4
Total 8 0 18 | 22
SEMESTERI VIII
Subject Code Subject P T L Credit
ECE 801 Industrial Training 2 0 0 1
ECE 802 Project Works 16 |0 0 8
ECE 803 Seminar 2 0 0 1
ECE 804 Grand Viva 12 |0 0 6
Total 32 |0 0 16
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Syllabus for B. Tech. (Electronics & Communication Engineering )
SEMESTER |
Subject Code Subject P T L Credit
MAS 101 Engineering Mathematicdl 0 1 3 4
CHY 101 Engineering Chemistry 2 0 3 4
PHY 101 Engineering Physicsl 2 0 3 4
BIO 101 Life Science 0 0 3 3
CE 101 Engineering Drawing 4 0 0 2
ME 101 Engineering Mechanics 0 0 3 3
ME 102 Workshop Practicé | 4 0 0 2
EE 101 Basic Electrical & ElectronicEngineering 2 0 3 4
HSS 101 Communication Skill 2 0 0 1
HSS 102 NSS /NCC 2 0 0 1
HSS 103 Foreign Language (French / Korean) (Audit) 2 0 0 1
Total 20 |1 18 |29
SEMESTER Il
Subject Code Subject P T L Credit
CE 201 Basic Civil Engineering 0 0 3 3
MAS201 Engineering Mathematidsl| 0 1 3 4
CHY?201 Environmental Science 0 0 3 3
PHY 201 Engineering Physick I 2 0 3 4
CSE 201 Programming in C 8 0 0 4
ECE 201 Digital Electronics & Logic Design 2 0 3 4
ME201 Basic Elements of MechanicBhgineering 0 0 3 3
ME 202 Workshop Practicé |l 3 0 0 2
HSS 201 Historiography of Science & Technology 0 0 3 3
HSS 202 Foreign Language (German / Chinese) (Audit) 2 0 0 0
Total 17 |1 21 |30
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Teaching Methodology

1% Year 1% Semester

SL.No J.C.Bose Model S.N. Bose Model
Subject Code | Name of The Subject Subject Code Name of The Subject
1 MAS101 Engineering Mathematicsl
2 CHY101 Engineering Chemistry
3 PHY 101 Engineering Physics |
4 BIO 101 Life Science
5 CE101 Engineering Drawing
6 ME 101 Engineering Mechanics
7 ME102 Workshop Practicé |
8 EE 101 Basic Electrical &
Electronics Engineering
9 HSS101 Communication Skill
10 HSS102 NSS /NCC
11 HSS103 Foreign Language
(French / Korean) (Audit)
1% Year 2" Semester
SL.No J.C. Bose Model S.N. Bose Model
Subject Code | Name of The Subject Subject Code Name of The Subject
1 MAS 201 Engineering Mathematidsl|
2 CHY 201 Environmental Science
3 PHY 201 Engineering Physici I
4 CSE 201 Programming in C
5 ECE 201 Digital Electronics &
Logic Design
CE 201 Basic Civil Engineering
6 ME 201 Basic Elements of Mechanicg
Engineering
7 HSS01 Historiography of Science &
Technology
8 HSS 202 Foreign Language
(German [Chinese)
(Audit)
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Teaching Methodology

2" Year 15 Semester

SL.No J.C. Bose Model S.N. Bose Model
Subject Code | Name of The Subject Subject Code Name of The Subject
1 MAS 301 Discrete Mathematics
2 EE 301 Circuit Theory &
Network
3 CSE 301 Computer Organization §
Architecture
4 CSE 302 Data Structure &
Algorithm
5 ECE 301 Electronics Circuit &
Devicesi |
6 ECE 302 Electronics Instrument &
Measurement
7 HSS 301 Behavioral Science

2" Year 2" Semester

SL.No J.C. BoseModel S.N. Bose Model
Subject Code | Name of The Subject Subject Code Name of The Subject

1 MAS 401 Stochastic Processes

2 MAS 402 Computational Numerical
Method

3 ECE 401 Principal of Communication
Engineering

4 ECE 402 Signal & System

5 ECE 403 Electronics Circuit &

Devicesi |l

6 EE 405 Control Engineering

7 HSS 401 Entrepreneurship &
Innovationfor Practices
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Teaching Methodology

39 Year 1% Semester

SL.No J.C. Bose Model S.N. Bose Model
Subject Code | Name of The Subject Subject Code | Name of The Subject
1 ECE 501 Microprocessor,
Microcontroller &
Embedded System
2 ECE 502 RF & Microwave Engineering
3 ECE 503 Digital Communication
Engineering
4 CSE 503 Database Management
System
5 ECE 504 Digital SignalProcessing
6 HSS 501 Industrial Management
7 ECE 505 Telecommunication
Engineering
3% Year 2" Semester
SL. J.C. Bose Model S.N. Bose Model
No Subject Code | Name of The Subject Subject Code | Name of The Subject
1 CSE 601 Computer Networking
2 ECE 601 Fiber Optics Communication
3 HSS 601 Engineering Ethics & IPR
4 HSS 602 Disaster Management
5 ECE 602 Creative Design
6 ECE 603 Power Electronics
Devices & Circuit
7 CSE 606 Soft Computing
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TeachingMethodology

4™ Year 1 Semester

SL. J.C. Bose Model S.N. Bose Model
No Subject Code | Name of The Subject Subject Code | Name of The Subject
1 ECE 701 Mobile Communication
2 HSS 701 Mass Communication for
Technology
3 XXX 701 Research Paper
Communication
ECE 7XX Electivei |
ECE 7XX Electivei Il

ECE 702 Propagation & Antenna

~N|ojo b~

ECE 703 VLSI Design




NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )

First Semester (Common to all)

Subject Code Subject P T L Credit
MAS -101 Engineering Mathematics 0 1 3 4
CHY 1 101 Engineering Chemistry 2 0 3 4
PHY1 101 Engineering Physicsl 2 0 3 4
BIOiT 101 Life Science 0 0 3 3
ME-101 Engineering Mechanics 0 0 3 3
CET 101 Engineering Drawing 3 0 0 2
ME T 102 Workshop Practicé 3 0 0 2
EET 101 Basic Electrical &Electronics Engineering 2 0 3 4
HSST 101 Communication Skill 2 0 0 1
HSSi 102 NSS/NCC 2 0 0 1
HSSi 103 Foreign Language (French / Korean) (Audit) 2 0 0 1
18 1 18 29

Name of the ModuleEngineering Mathematicd
Module Code:MAS 101

Semester1®

Credit Value:4 [P=0, T=1, L=3]

A. Objectives:
The course is designed to meet with the objectives of:
1. providing high quality education in pure and applied mathematics in daod@repare students for

graduate studies or professional careers in matheahatiences and related fields,

2. imparting theoretical knowledge and to develop computing skill to the studentsaireéhef Science and
Technology,

3. providing teaching antkarning to make the students competent to their calculating ability, logic&y abili
and decision making ability,

4. giving students theoretical knowledge of Calculus, Algebra and their practical applications in the various
fields of Science and Engineering,

5. apply their knowledge in modern industry or teaching,secure acceptance in highality graduate
programs in NMthematics and o#h fields such as the field of quantitative/Mathematical finance,
Mathematical computingtatistics and actuarial science.

B. Learning Outcomes:

Students successfully completing this module will be able to:

1. students will become more confident about their computing skill, logical skill and decision making skill,

2. students will find various applications of calculus and algebrahén practical fields science and
engineering,

3. students will become more competent to analyze mathematical and statistical problems, precisely define
the key terms, and draw clear and reasonable conclusions,
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4. student will be able to use mathematical andstieal techniques to solve well defined problems and

present their mathematical work, both in oral and written format, to various audiences (students,

mathematicians, and ngnathematicians),

5. student will be able to understand, and construct correct mattoal and statistical proofs and use the
library and electronic datases to locate information on mathematical problems,

6. student will be able to explain the importance of mathematics and its techniques to solve real
problems and provide the limttans of such techniques and the validity of the results,

7. student will be able to propose new mathematical and statistical questions and suggest possible soft
packages and/or computer programming to find solutions to these questions.

C. Subject Matter:

Unit [

Matrices: Introduction to Matrices and their basic properties, Transpose of a matrix, verification of th
properties oftransposes, Symmetric and Skew symmetric matrices and their properties. Determinant

square matrix, Minors andCofactors,ap |l ac e 6 s met hod of expansi on
determi nant s, Adjoint of a determinant, Segularb i @
matrices, Adjoint of a matrix, Inverse of a msimgular matrix and its properties, Ortloogl matrix and its

properties, Trace of a matrix, Rank of a matrix and its determinasorg elementary row and column
operations, Solution of simultaneous linear equations by matrix inversion method, Consistency 3
inconsistency ba system of homogeous and nohomogeneous linear simultaneous equations, Eigen values
and Eigen vectors of a square matrix (of order 2 or 3), Eigen values,-idabaijton theorem and its
applications, Diagonalisation of a square matrix with real and distinct eigen vaues3rd order).

Unit II:
Successive DifferentiationHi gher or der derivatives of athéotemct

(statementonly) and its application, problems of the type of recurrence relations in derivatieéslifferert
orders.

Mean Value Theorems & Expansion of FunctionsRoll e 6 s t h e o roelyhénd its a applioagon,t
Mean Valuetheoremd Lagrange & Cauchy (statement only) and their applicatiom,ay | or 6s t he
Lagrangeds and Ciaders (stgtdment dnly)rama itsapplicatientrExpansions of functions
by Tayl ords and Macl auri nds tedxpamsioreofithe fubciand. aur i nd s

Unit 111 :
Integrals: Double and triple integrals and evaluatiof area and volume.hange oforder of integration.

Reduction formula: Reduction formulae both for indefinite and definite integrals.

Unit IV

Complex variables: complex numbers, Da2 A GNBE Qa ¢KS2NBY FyR Ada LN

Hyperbolic functions, functions, continuity, Differentiability, analytie®auchy Riemann equations and
properties of analytic functions, Cauchy's integral and Cauchy's integral formula, derivatives of analy
functions.

D. Teaching/ Leaming/ Practice Pattern:
Teaching: 70%
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Learning: 30%
Practice: 0%

E. Examination Pattern:
Theoretical Examination: Written

F. Books:
1. Erwin Kreyszig, AfAdvanced Engineering Mat hen
2. Babu Ram, AEngineering Mat hemati cso, Pear son
3. H. K. Dass AHigher Engineering Mathematicso,
4, B. S. Gr ewall , AEngineering Mathematicso, S.
5. Pul akKundu , ARA Text book on Engineering Mat
6. Pal &Da s, AEngineering Mathematicso Vol |
7. Jom Bird , AHigher Engineering Mathematicso,
8 L. Rade and B. Westergren, iMat hemati cs Han
Indian Edition 2009, Springer).
9. M. J. Strauss, G. L. Bradley and K. &mi t h ACal cul uso, 3rd Edi
Pearson Education.
10.S. K. Adhi kari, AA text-lBgolhafn pAn dRian e eamidn ¢ ¢
11.S. S. Sastry, AEngineering Mat hemati cs o, PHI
122Ravi sh R Seenrgihn g fAMeEantghienmat i cso, McGraw Hil .
13.Das & Mukherjee, AnDi fferenti al Cal cul uso, U.
14.Das & Mukherjee, il ntegr al Cal cul uso, U. N. O

G. Magazines:

Current Science (Indian Academy of Science)

The Mathematics StudefiMath Student) (Indian Mathematical Society)
Mathematical SpectrurfThe University of Sheffield).

Mathematics Magazine (Mathematical Association of America)
+Plus magazine (University of Cambridge)

Mathematics Today, London Metropolitan University.

ogkwNE

H. Journals:

1. Journal of Engineering Mathematics, Springer.

2. Journal of Computational and Applied Mathematics, London Metropolitan University.
3. The Journal of Indian academy of Sciences.

4. Bulletin of Pure and Applied Sciences.

Name of the ModuleEngineering Chemistry
Module Code:CHY 101

Semester1®

Credit Value: 4 [P=2, T=0, L=3]

A. Objectives:
Thecourse is designed to mehkefollowing objectives:
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1. imparting theoretical and practical knowledge to the students in the area of Chemistry.

2. providing teaching and learning to make students acquainting with advanced science and technolpgy
in Chemistry.

3. injecting the future scope and the research direction in the discipline of Chemistry.

4. making students competent to the research and development in advanced science and technology in
Chemistry.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. adequately trained to become Chemists, Scientist and Chemical Erginee
2. skilled both theoretically and practically to do operation, control and maintenance works in Chemistry
and Chemical Engineering.
3. substantially prepared to take up prospective research assignments.

C. Subject matter:
Unit I

Chemical Thermodynamics: Concept of Thermodynamic System: diathermal wall, adiabatic wall,
isolated system,closed system, open system, extensive property, intensive propertylntroduction to first
law of thermodynamics: different statements, mathematicat;forternal energy: physical significance,
mathematical expression (ideal and real gas), Enthalpy: physical significance, mathematical expressjon.
Cp and CV definition and relation; adiabatic changes; reversible and irreversible processes; application of
first law of thermodynamics to chemical processes: exothermic, endothermic processes, law of Lovoisier
and Laplace, Hess's law of constant heat summation, Kirchoff's law. Second law thermodynamics; Jqule
Thomson and throttling processes; inversion tempegatevaluation of entropy: characteristics and
expression, entropy change in irreversible process, entropy change for irreversible isothermal expression
of an ideal gas, entropy change of a mixture of gases.
Work function and free energy: physicgignificance, mathematical expression for ideal and real gases
obeying Vander Waals' equation, Gibbs Helmholtz equation.
Condition of spontaneity and equilibrium

Unit Il ;

Electrochemistry Conductance:Conductance of electrolytic solutions, specific asctdnce, equivalent
conductance,molar conductance and ion conductance, effect of temperature and concentration.
Kohl rauschos | aw of i ndependent mi grati on of
ions.Conductometric titrations: SA vs SB & SA vs WB; ppéaition titration KCI vs AgNO3.

Electrochemical cell: Cell EMF and its Thermodynamic significance, single electrode potentials and it$
applications; hydrogen half cell, quinhydronehalf cell and calomel half cell. Storage cell, fu€
cell. Application of EMF measurement. Reaction Dynamics: Reaction laws: rate and order; molecularity;
zero, first and second order kinetics. Arrhenius equation. Mechanism and theories of reaction rates
(Transition state theory, Collision theory).Catalysis: Homogeneous catahgsiseterogeneous catalysis.

Unit Il :

Structure and reactivity of Organic molecule: Electronegativity, electron affinity, hybridization,
Inductive effect,resonance, hyperconjugation, electromeric effect, carbocation, carbanion and free
radicals. Briefstudy of substitution, eliminations and addition reactimstrumental Methods of

Analysis: Introduction to instrumental methods such as IR, UV, VIS, NMR and Mass spectrometry.

Unit IV :
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Polymerization: Concepts, classifications and industrial appitres. Polymerization procesgaddition
andcondensation polymerization), degree of polymerization, Copolymerizationystgtdarity of
polymer, crystallinity and amorphicity of polymer. Preparation, structure and use of some comm
polymers: plastic (PE, B PVC, bakelite), rubber (natural rubber, SBR, NBR), fibre(nylon 6.6,
polyester). Conducting and seoonducting polymers.

Industrial Chemistry: Solid, liquid and gases fuels; constituents of coal, carbonization of coal. Coa|
analysis:Proximate and ultate analysis. Classification of coal, petroleum (LPG, CNG), gasoline,
octane number, aviation fuel, diesel, cetane number.Natural gas, water gas, Coal gas, bidigaslBio

D.Li st of practical 6s: (Mi ni mum estgdénts) experi ment
1. Acid i base titration :( Estimation of commercial caustic soda)
2. Redox titration: (Estimation of iron using permanganometry)
3. Complexometric titration: (Estimation of hardness of water using EDTA titration)
4. Chemical Kinetics :( Determinatioof relative rates of reaction of iodide with hydrogen peroxide at
room temperature (clock reaction).
5. Heterogeneous equilibrium (Determination of partition coefficient of acetic acid betwieatanmol
and water)
6. Viscosity of solutions (determination pércentage composition of sugar solution from viscosity)
7. Conductometric titration for
(a)Determination of the strength of a given HCI solution by titration against a standard NaO
solution.
(b) Analysis of a mixture of strong and weak acid by strong base.
8. Preparation of a horapolymer by free radical initiated chain polymerization and determination of its
molecular weight by viscosity average molecular weight method.
9. pH- metric titration fordetermination of strength of a given HCI solution against a standard NaOH.
E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%
F. Examination pattern:
1. Theoretical Examinationiritten.
2. Practical Examination: Conductdetical Examination and viveoce.
G. Reading lists:
Books:
1. Rakshit P. C., APhysical Chemistryo Sarat BQg
2. Dutta R. L. , 0l norganic Chemistryd The New B
3. Levine 0 Physi caiHillBdooation. st ryo McGr aw
4. Finar | CheminOrmgywnivcol . 1 & 2).06 Pearson.
5. lasston Samuel, @A Text Book of Physical Chemi
6. Leed.D, AConcise | noWippnlmiac Chemi stryo,
7. Sykes, P., AfGui debook to Mechanism in Org. Che
8. Chakraborty DK . , ASolid State Chemistryo, New Age
9. Gupta M. C. : AAtomic & Mol ecul ar Spectroscop
10.Gowari kar V. R. , APol ymer Scienceo, New Age.
11.Mi shra G. S. : Al ntroductory Polymer Chemistr
122.Nasi puri D. , 0SteCempbemdsdryNefv @ggani c
13.Kal si P. S, ifiSpectroscopy of Organic Compoun
14.Kal si P. S. , 00rganic Reactions & their Me ¢ h &

DN
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15.Maity and Maity ,0 Engingeering Chemistr
16.Ray, Das, Bi swas, i E n GentralgBeak Agenty\y Chemi str

y o, U
y o,
Magazines:

1. Chemical science

2. chemistry Today

3. chemistry For You

Journals:

1. Journal of Organic Chemistry, ACS

2. Journal of Physical Chemistry, ACS

3. Material Science & Engineering B, Elsevier

Name of the ModuleEngineering Physics |
Module Code:PHY 101

Semester1®

Credit Value: 4 [P2, T=0, L=3]

A. Objectives:
The course is designed to meet fillowing objectives:

1. imparting theoretical & practical knowledge to the students in the area of Engineering Physics.

2. providing teaching and learning to make students acquainting with modernoftate of
Engineering.

3. injecting the future scope and the research direction in the field of Physics with specif
specialization.

4. making students competent to design & developmEBngineering Physics.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. adequately trained to become Engineers.

2. substantially prepared to take up prospective research assignments

C. Subject matter:
Unit I

Scalar and vector: Scalar and vector, dot and cross product, Scalar and vector fields, concept
Gradient, Divergenceand Curl.
General Properties of Matter. Elasticity, Viscosity, Surface tension.
Unit II:
Acoustics: Simple Hamonic Motion, Damped/ibration, Forced Vibration
Thermal Physics:Kinetic Theory of Gas, conductivity & Radiation
Unit Il :
Physical Optics:Introduction to Interference, Diffraction, Polarization

Elementary Solid State PhysicsElementary ideas of crystal structure : lattice, basis, UNIT cell,
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fundamental types oflatticdravis lattice, simple cubic, f.c.c and b.c.c lattices, Miller indices and
miller planes, Cebrdination number and atomic packing factorrays: Origin of claracteristics and

continuous Xr ay , Braggbébs |l aw (no derivation), deter
Unit IV :

Fundamental of Quantum Physics:Wave particle duality, Compton effect, Photo electric effect,

Hei senbergdsuncertaintket rel ation, concept of

D. Li st of pr a diveexpearhedtsshould béiconduntedfoy students)

1. Determination of thermal condtivity of a good conductor byearle's method

2. Determination of ther mal conductivity of a b

3. Determination the dispersive power of the material of a given prism

4. Use of carry Foster's bridge to determine unknown resistance

5. Determination of Young Modulus by flexure method and calculation of bending moment and she
force at a point on the beam

6. Determination of coefficient of Viscosity by Poiseulle's capillary flow method

7. Determination of wavelength of light by Newton's ring method

8. Determination of Surface tension of a liquid.

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical ExaminationVritten.
2. Practical Examination: Conductd®@tical Examination and vivaoce.

G. Reading lists:
Books:

1. Murrat R. Spiegel, Seymour LAmpaslcyhuitg® Peannnd

McGraw Hill Education Private Limited, New Delhi, 2009.

2. Takwal e and Puranic, nCl aHilsPubtishihg Mechani cso T

3. Sengupt a&Chatterjeee, AA Treatise on GenkBr al
Limited

4. D. Chattopadhyay and P. C. Rakshit, A Vi br a
Ltd.

5 N. K. Baj aj , iThe physics of Waves and Osci l
New Delhi.

6. A. Ghat ak™ Ediidd, T ata McGraw Hll Education Private Limited, New Delhi. .

7. S. 0. Pill ai, ASolid State Physicso, Wi | ey H

8. Kittel, ﬁSoIi‘“(daditiSrEWiIteyelndiE?.hysicsb 7

9. Richard P. Feynman, Robert B. FEYNMAN ltectutes ann d
Physicso Vol . | to Vol . | V, Pear son

10.D Chattopadhyay and P. C. Rakshit, i An Ady

Agéncy (P) Ltd.

Magazines:
1. Physics Reports

mi

ad

ar

an




NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )
Resonance

Scientific American

Physics Today

PhysicsFor You

Physics Teacher (IPS)

Physics World (IoRJK)

Physics News (IPA)

© N TR wWN

Journals:

Nature

Proceedings of the National Academy of Sciences

IEEE Spectrum

Journal of Physics: (Including A, B, C, D, E, F & G) 8. Journal of Scientifindustrial Research
Indian Journal of Engineering & Material Sciences

Indian Journal of Radio and Space Physics

ogr wh B

Name of the Modulelife Science
Module Code:BIO 101
Semester1™

Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course islesigredto meet thdollowing objectives:
1.imparting knowledge on the origin of Earth and life forms on Earth, appreciating importance of
biological diversity and understanding biomolecules being the main component of life.
2. under st andiheltast BNDTeih different life forms, and structure and function of different
tissue systems in plants and animals.
3. imparting knowledge on water relations, nutrient uptake and assimilation, and metabolism in plants
4. providing knowledge on Bioenergetics of ptaand animal cells, different organelles involved in
electron transport systems, nervous, digestive and immune systems in animals.

B. Learning Outcomes:
Upon completion of the subjects:
1. studentswill understand the characteristics of living organisms; appreciate the importance of diversity
of life and their interaction with the environment.
2. students will be able to explain the interrelationship between biomolecules and the living system, and
influences of biomolecules upon the structure and function of intracellular components.
3. students will have a broad knowledge on Bioenergetics of plant and animal cells; and a brief pn
important biological systems of animal.

C. Subject matter:

Unit I:
Origin of Life: History of earth, theories of origin of life and nature of the earliest organisms.
Varieties of life: Classification, Five kingdoms, viruses (TMWHIV, Bacteriophage), Prokaryote
(Bacteriacellstructure, nutrition, reproduction), Protigaingi, Plantae and Animalia.
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Chemicals of life: (Biomolecules) Carbohydrates lipids, amino acids, proteins, nucleic acids and
identification ofbiomolecules in tissues.
Unit 11 :
Cell: Cell concept, structure of prokaryotic and eukaryotic cells, plant eelis animal cells, cell
membranes, cellorganelles and their function, Structure and use of compound microscope.
Histology: Maritimes (apical, intercalary, lateral) and their function; simple tissue (parenchyma,
collenchymas,sclerenchyma); Complex tissugefx and phloem); Tissue systems (epidermal, ground,
vascular); primary body and growth (root, stem, leaf); Secondary growth (root, stem). Animal tissugs
(Epithelial, connective, muscle and nervous tissues) and their functions in the body.
Unit 11
Transport: Plant water relationships, properties of water, diffusion, osmosis, imbibition, uptake of wate
by roots andtheories of transport of water through xylem (ascent of water in xylem, cehession
theory), apoplast and symplast theory; Transpiragtomcture of leaf, opening and closing mechanisms
of stomata, factors affecting transpiration and significance of transpiration.

=

Nutrition: Mineral Nutrition in plants, Heterotrophic nutrition in plants; Photosynthesis (Autotrophic
forms ofnutrition), Cloroplast structure, two pigment systems, photosynthetic UNIT, light absorption by
chlorophyll and transfer of energy, phosphorylation and electron transport system;Bgadgon Cycle
(Cy), Hatch Slack Pathway (I; Crassulacan Acid Metabolism (CAM), facs affecting photosynthesis.

Unit IV:

Energy Utilization: (Respiration)- Structure of mitochondria, cellular respiration, relationship of
carbohydratemetabolism to other compounds, Glycolysis, fermentation, formation of aeafyKieb
cycle,Electron Transport System and Oxidative Phosphorylation, ATP, factors affecting respiration;
Elementary canal in humans, nervous and hormonal control of digestive systems, fate of absorbed food
materials; Nutrition in humans, Reference values; Generahctagistics of blood vascular system,
development of blood systems in animals, Composition of blood, circulation in blood vessels, formatipn
of tissue fluids, the heart, functions of mammalian blood, the immune system.

D. Teaching/ Learning/ Practice mattern:
Teaching: 70%

Learning: 30%

Practice: 0%

E. Examination pattern:
Theoretical Examination: Written

F. Reading Lists:

Books

1. J.N. Mitra, D. Mitra and S.K. Chowdhuril St udi e s i n Bot anyo Vol ume
Publisher, Kolkata,

2. MJ.Pel czar , E. C. S. Chan and N . QRaw HiK Edueatipn, NewMi € r «
Delhi, 1993.

3. B.P. Pandey, APl ant Anatomyo, S. Chand & Compa
4. H. S. Srivastava, dAPlant Physiologyo, Rastogi P
5. BP.Pandeyi Col | ege Botanyo Volume | & 11, S. Chanpnd
6. N. A. Campbell, J.B. Reece, fABiologyo Person |Ed

Magazines

1. National Geographic Chenndiitp://science.nationalgeographic.co.in/science/earth
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2. Wikipedia, The Free Encyclopedia, http://www.bbc.co.uk/science/earth
3. Wikipedia, The Free Encyclopedia, http://en.wikipedia.org/wiki/HIV

Journals:

1. Journal of Biology, BioMed Central Ltd, London, England.
2. Annals of Botany, Oxford Journals, USA.

3. Plant and Cell Physiology, Oxford journals, USA.

Name of the Module Engineering Mechanics
Module Code: ME 101

Semester1®

Credit Value: 3 [P=0, T=0L=3]

A. Objectives:

The course is designed to meet with the following objectives:
1. Ability to utilise scalar and vector analytical techniques for analysing forces in statically
determinate structures.

2. Ability to apply fundamental concepts of kinematics and kinetics of particles to the analysis
simple, practical problems.

3. Studentgets a basic idea of Centre of gravity, moment of inertia, mass moment of inertia
friction.

B. Learning Outcome:
Upon @mmpletion of the subjecstudents should have the knowledge of
1. Differenttype of forces and how t@esole forces.
2. Centreof gravity of different size, shape, and solid.
3. Centreof gravity, moment of inertia, mass moment of inertia, friction.

C. Subject Matter:

Unit |
Forces and Moments:Force, Moment and Couple, Retsuit of forces, Forces in spagquilibrium,
FBD, General equations of equilibrium, Analysis of forces in peffaches,Brief introduction to
vector approach.

Unit I I:
Friction: Introductionto dry friction, laws of friction, friction of simple machinedclined planes,
Screw jacks.

Unit [ I

Centre of gravity and moment of inertia: Centre of gravity of ags, volume and composite bodies,
Area moment of inertia and mass momernineftia for plane figures and bodies

Unit I'V:
Dynamics: Kinematics and KineticsRectilinear motion of particlesgdetermination of position
velocity and accelerationnder uniform rectilinear motion (uniform and rRoniform accelerated
rectilinear motiof, Relative motion, construction of-tx v-t and at graphs (simple problems),
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Projectile motion, Normal and Tangential components, Radial and Traassemponents, simple
problemsEquation of motion, DAl e mber t 6s principle.

D. List of Practicalé: No Practicafs

E. Teaching/ Learning/ Practice pattern:
Teaching: 60%
Learning: 40%
Practice: 0%

F. Examination pattern:
1. Theoretical Examination.

G. Reading lists:
Books:
1.Mariam &K r a i [gngineerifig Mebanics(Voll | ) Dynami cso, Wil ey.
2. Mariam & Kraige, iEngineering Mehanics, Vol (Statics)o, Wiley.
3. Timoshenko Engineering Mechanics MGH.
4. NelsonfiEngineering Mechanics TMGH.
5. Shames and Rangineering Mechanics, Pear son.
6. S.Chakraborty AEngineering Mechanics EveresPublishing House
7. Beer and JohnsofiVector Mechanics for Engine@sTMGH.

Magazines:
1. Popular MechanickEveryday
2. Engineering Magazine

Journals:
1. International Journal of Applied Mechanics and Engineering
2. Journalof AppliedMechanicsASME
3. Journal ofEngineering Mechanics, ASCE.

Name of the ModuleEngineering Drawirg
Module Code: CELO1

Semester: T

Credit Value:2 [P=3, T=0, L=0]

A. Objectives:

The course is designed to meet the following objectives
increase the ability tonderstand Engineering Drawing.
learn to sketch and take field dimensions.

learn to take data and transform it into graphic drawings.
learnbasic Auto Cad skills.

learn basic engineering drawing formats.

prepare the student for future Engineering positions.

ogkwhE
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B. Learning Outcome:

Upon completion of the subjest udent 6s abil ity to
hand letter will improve.

performbasic sketching techniques will improve.

draw orthographic projections and sectiail improve.

use architectural and engineering scales will increase.

produce engineered drawings will improve

convert sketches to engineered drawings will inaeas

cope up anthecome familiar with office practice and standasilsincrease
handle and beconfamiliar with Auto Cad two dimensional drawingal improve.
develop good communication skills and team wwilk improve.

CoNorWNE

C. Subject Matter:
Unit |

Indian Standards: Line symbols and line groupbgetlayout ofrules of printing, preferred scales.
Unit 11 :

Orthographic Projection: Theory of Orthographic Projection.
Unit Il :

First and third angle system of projection Technical sketchingylulti-planar representation.
Unit IV :

Glass box conceptSketching of orthographic views and line.

D. List of Practical6 :s

Technical writing of various type of letters.

Technical sketching of ScaleBlain, Diagonal, Vanier, Comparative and chord.
Technical sketching of Projection of points.

Technical sketching of Projection of lines.

Technical sketching of Projection of plains.

Technical sketching of Projection of solids.

Technical sketching of orthographic Projection

NouosrwdhE

D. Teaching/ Learning/ Practice Pattern:
Teaching: 70%

Learning: 30%

Practice: 0%

E. Examination pattern:
1. Practical Drawing.
2. Assignment.

F. Readinglists:

Books:

1.N. D. Bhatt, AMachine Drawingodo. Charotar Pub
2. V. LaxmiNarayanan& M. LMat hur , AA Text Book of Machiu.ne

3. Jol he AMachine Drawingo, Charotar Publ i shi
4.K.Venugopal and. RPr abhu AEngioseyi NgwGAge hLtdt er nat i ¢
5, K.C.JohnfAiEngi neersng BHaphearning Pvt. Lt d.

6.D. M. Kulkarni, A. PRastogiA.K.Sar kar , AiEngi neer i QAPO ,GrRlPIhilcesan

I i
Dr &
ng
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Pvt. Ltd.

7.K.V.Natarajani Engi neering Graphics.o0, Dhanal aks hmi
8. French and Vierk AFundaM@GHnt al s of Engineer
Magazines:

1. MachineDesign

2. Design to Part Magazine.

Journals:

1. International Journal of Design Engineering

Name of the ModuleWorkshop Practicd
Module Code: ME 102

Semester: 1st

Credit Value:2 [P=3, T=0,L=0]

A. Obijectives:
The course is designed to meet the following objectives:

arwdnE

acquire skills in basic engineering practice.
identify the hand tools and instruments.

acquire measuring skills.

acquirepractical skills in the trades.

acquire practical skills in welding, carpentry, fitting.

B. Learning outcomes:
Upon completion of the subjedtudents should have the knowledge of

C.
Uni

arODOE

workshop safety.

handling workshop tools, machines.
differentwelding types.

different carpentry joints

working principle ofdifferent tools

Subject matter:
tl:

Carpentry (Wood Working): Timber, Seasoning and Preservation, Plywood and Plyboards
Carpentry Dols, Engineering applicationBjfferent Joints

Unit Il :

Metal Joining:Definitions of welding, bazing and soldering processes and their applicatiOng,
acetylene gas welding qguess, equipment and techniqueges ¢ flames and their applications,
Manual metal aregvelding technique and equipmeAC and DC welding, electrodes, constittgeand
functions of electrodes, elding positions, ypes of weld joint common welding defects such as
cracks, slag inclusion and porosity.

Unit 1l :

Bench work and Fitting:Tools for laying out, chisels, files, hammers, hand hacksaw, their
specifications and uses.

Pul
i n
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Unit IV:

Laying out (bench work): Sawing and finishing biiling.

D. List of Practicals:

1.

ogAswWN

T-Lap joints and Bridle joint (Carpentry Shop).

Gas Welding practice on mild steel flat/sheet upto 3 mm thick.
Lap joint by Gas Welding (upto 3mm thick).

Manual Metal Arc Welding practice (upto 5mm thick).

Pattern Making. (Carpentry Shop)

Laying out (bench work); Sawing and Finishing by Filing.

E. Teaching/Learning/Practice mttern:

Teaching: 20%
Learning: 20 %
Practice: 60%

F. Examination pattern:

1.
2.

Job making.
Viva-voce

G. Reading Ists:
Books
M. L. Begeman and B. H. Amst ead, AiManufacturin

1.
2. WAJ.Chapmaand E. Ar kehodop AWwWehnol ogyo Vol
3.B.S. Rghuwanshi, fiWor ksbhanpat RaecanchSoresl o gy 0
4.

5. Virender Nar ulchnologWo,r &.skh.opatTer i a& Sons

Hazr a and Wohrokusdhhoapr yT efic hnol ogy 6 Vol

Magazines

1.
2.

International Metal Working News.
Industrial Distribution

Journals:

1.
2.
3.

International Journal of Machine Tools and Manufacture
Journal of Manufacturing Science and Engineering, Transactions of the ASME
Journal of Manufacturing Technology and Research

Name of the ModuleBasic Eledrical & Electronics Engineering
Module CodeEE 101

Semester1™

Credit Value: 4 [P=2, T=0, L=3]

1,

1,

2

Vol .

2,

A. Objectives:
The course is designedrimeetthe objectives of:

1.

To make the students familiar with the course and its importance.

Me

8
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Introduction toBasic Eledricd & ElectronicsEngineering.

Basic knowledge dbC circuits, Electromagnetism, AC fundamental.

Introduction to DC, AC single and three phase machine, ¢bastruction and working principles.
Introduction to measurement of electrical quantities.

Making familiar withP-N Junction.

Briefing to Semiconductor devices and their applications

No gk wbd

B. Learning outcomes:
Students successfully completing this module will be able to:
1. Students will develop interest in learning the subject and be adequately trained to solve network
problems.
2. Students will be skilled both theoretically and practically to utilize conventidnaiitcsolving
procedures.
3. Students will be substantially prepared to take up prospective design assignments.

C. Subject matter:

Unit I
DC circuits: Definition of eectric circuit, network, linear circuit, non-linear circuit,
bilateral circuit, unilateral circuit, Dependent source, Kirchhoffés law, Principle of
superposition. Source equivalence and conversion, Thevenin& theorem, Norton Theorem,
nodal analysis,mesh andysis, dar-delta converson. Maximum power transfer theorem with
proof.

Electromagnetism: Biot-savart law, Ampereés circuital law, field calculation using Biot-savart
&ampereds circuital law. Magnetic circuits, Analogous quantities in magnetic and electric circuits,
Faraday&s law, selfand mutual inductance. Energy stored in amagnetic field, B-H curve, Hysteretic
and Eddy current losses, lifting power of Eledromagnet.

Unit II:
Decision making: Simple If statement, iélse statement, nested if else statement, Switch statement,
nested switch, the operator, goto statement.

Decision making & branching: while statement, davhile statement, for statement. Array

Unit lll:

Transformers Construction, Types, emf equation, voltage, current, impedence and turns ratio; auto-
transformer. DC machines (motor and generator)i Construction, types, emf equation, equivalent
circuit, darting, speed control,braking, applications. Single phase motors, types, need of rotating
field, garting, running, speed control and appli cations.

Unit IV:

Introduction to Semiconductors: Band gap, Conductivity, intrinsic and extrinsic types, Doping:
donors and acceptorsitype and gype.

P-N Junction: Energy band diagram, Formation of P-N junction, built-in-potentia ,forward and
reverse biased P-N junction, formation of depletion zone, V-l characterigtics, Zenerbreakdown,
Avalanche breakdown and its reverse characteristics, junction capecitance and varactordiode.
Simple diode circuits, load line, linear piecewise model; rectifiers. haf wave, full wave, its PIV, DC
voltage and current, ripple factor, efficiency, Clipper& Clamper Circuits.
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Introduction to Transistors.Formation of PNP/ NPN junctions, energy band diagram; transistor
mechanism and principle of trandstors, Biasing: CE, CB, CC configuration, transistor
characterigtics: cut-off,active and saturation mode, Early effect.Introduction to Fidd HEfed
Transigtor: Structure and characteristics of JFET and MOSFET, depletion and enhancemenypes,
CS, CG, CD configurations.

D. List of practicals: (Minimum eight experiments should be conducted by students)
1. To construct a serigsarallel circuits and verify:
Ohms | aw, Kirchhoffés | aws
Verify Theveninés theorem.
Verify Nortonds theorem.
Verify Maximum Power Transfer theorem.
2. Constructan RL-C circuit and verify
Voltage across R, L and C
Verify the phasor sum of the voltages across the combinatioALe€R
3. Measurement of power in the circuit made in 2 above and verify:
The power consumed by Resistance, Inductance and Capacitance and tlogvtabpsumed by
the circuit.
How does the power factor varies in the circuit of 2 above if Resistance, Inductance and Capacitance
are varied.
Studyof VI Characteristics of Silicon Diode.
Studyof VI Characteristics of Zener Diode.
Design and Analysis of a Half wave Rectifier using Diode.

Design and Analysis of a center-tap Full wave Rectifier using Diodes
Design and Analysis of a Bridge Rectifier Circuit.

0. Desgn and Anaysis of a Clipping Circuit with one voltage source. (Different possble
configurations)

11. Design and Analysis of a Clipping Circuit with two voltage source. (Diff erent possible

configurations)

12. Design and Analysis of a Clamper Circuit.

13. Anaysisof the characteristics of BJT (CE and CB mode)

14. Design and Anaysis of fixed bias circuit usng NPN transistor (DC)

15. Design and Anaysis of emitter bias circuit using NPN transistor (DC)

16. Determination othe characteristics of JFET.

17. Determination othe characteristics of MOSFET.

18. Veification of truth tables of logic gates.

H

BOXO~NO O

E. Teaching/ Learning/Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical ExaminationVritten.
2. Practical Examination: Conductdtical Examination and vivaoce.

G. Reading lists:
Books

1. Theraja, fiElectrica technology, Vol 1 & 20, Nirja Construction & Development Co. (P) Ltd.
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Sen, P.C. Principles of Eledrica Machines and Power Electronicsd ohh wiley and sons.
V. K. Meht a, AfBasic El ectrical Engineeringo $.C
Guru and Hiziroglu ERectric Machinery and Transformers fiSaunders College Pub. N, 1990
Malvino:  I&ctEonic Principled T at a -WlcPGhlishimg Co.Ltd.

Millman &Halkias: Infégrated Electronics 6 T a t a -HiMRuBlishingvCo.Ltd.
Boylestead and Nashelsky, Electronic Devices and Circuits Theory, 9/e, PHI, 2006.
R.P.Jain,ModernDigital Electr onics 3/e, TMH,2000.

ONogrWN

Magazines:
1. IEEE Industrial Electronics
2. Electrical Line, Canada.

Journals:
1. Electrical Engineering, Springer.

Name of the ModuleCommunication Skill
Module Code: HSS Q1

Semester1™

Credit Value:1 [P=2, T=0, L=0]

A. Objectives:

The course is desigdto meet thdollowing objectives:
1. to increase the Students ability to improve and utilize the skills necessary to be competent

interpersonal communicator.

to | ncr eas eunderstendirapf hisareher bven@ommunication behaviour.

to | ncr e as eundetstandisgf athdre aomnsudication behaviours.

to improve the studerdsommunication skillsn both sociabndprofessional contexts.

to improve the students ability to demonstrate effective complete resolution skills.

abrwn

B. Learning outcomes:

Students successfully completing this module will be able to :
1. develop their communication skills on the specific subject.
2. directeffectively in their workplace.

C. Subjectmatter:

Unit I
General Principles of Communication and Oral Communication The Process of Communication,
Principles of Communication (communication barriers, levels of Communication, Communication
network, vebal, nonverbal) and Professional Communication. The Speech Mechanism, IPA symbols
(vowel and consonant sounds), minimal pairs, word transcription, stress and intonation , active listening,
types of listening, traits of a good listener, active versusymhsiening,

Unit 11

Constituents of Effective Writing and Vocabulary. The sentence and its parts, articles, the verb phrase,
tense and aspect, the active and passive, the adjective, interrogative and negative sentences, concord
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preposition. Paragraphedelopment, summary writing and reading comprehension. Word formation
processes: affixation, compounding, converting, use of words in different parts of speech, idioms and
phrases.

Unit 11
Business Correspondence and Communication StrategieCharacteriscs of Business Letters,
Drafting: Bio-data/Resume/Curriculum vitae (theory). Report Writing: Structure, Types of Reports
(theory). Presentation Skills, public speaking and group discussion (theory) and Soft Skills (theory).

D. List of practicals:

1.1ssue Writing

. Writing Resumes and Applications
. Writing Memos

. Reading Comprehension

. Vocabulary

. Presentation Skills

. Group Discussion

. Extempore

. Debates

OCO~NOUITA_WN

E. Teaching/ Learning/ Practice @ttern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination

G. Readinglists:
Books:
NiraKonar, AENngl i srenticeBalltmdisage Laboratoryo, [P

. Jones, Daniel, Cambridge English Pronouncing Dictionary with CD, New Delhi, 2009.

. Roach, Petenglish Phonetics and Phonology with CD, CUP, India, 1983.

. Cambridge Learners Dictionary with CD, CUP, New Delhi, 2009.

. Rajeevan, Dutt, Sasikumar, A course in Listening and Speaking | & Il with CD, CUP, New Delhi,
2007.

. Rajeevan and Dutt, BasCommunication Skills, CUP, New Delhi, 2007.

. Software: Orell Digital Language Lab Software.

R.C. Sharma and Krishna Mohan Business Correspondence and Report Writing 10.Meenakshi

. Raman and Sangeeta Sharma Technical Communication, Oxford.

10. Krisma Mohan and MeeraBannerji ,Development Communication Skills

OB WN R

© 0N

Magazines:

1. Communication Skill Magazine
2. Magazine for Communication
3. Communication Studies

Journals:
1. Developing Effective Communication Skills.
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2. Cooperative Communication Skills.
3. ImprovingCommunication Skills.
4. Key Communication Skills.

5. Journal on Communication.

Name of the Moduleforeign Language (French) (Audit)
Module Code: HSS @3

Semester1®

Credit Value:0[P=2, T=0, L=0]

A. Obijectives:

The course is designéd meetthe objectives of:
1. the FrenchLanguage course accords to a method created for Indian students who are complete
beginners in Frencand who wish to acquire verbal communication skills in current scenario.

B. Learning outcomes:
Students successfulbpmpleting this module will be able to:
1. develop four skills ifFrench i.e. Reading, Writing, Speaking, Comprehension.

C. Subject matter.
Unit-I:
Preliminaries of Grammar: Articles, Gender and Number of Nouns and Adjectives. Personal and
Tonique Ponouns, Demonstrative and Possessive Adjectives, Preposition and Adverbs.

Unit-Il :

Conjugction : Present, Past ana Future Tense: Types of Sentences.

Pronominal Verbs Conjugation of Verbs of all the Groupgresent Tense and Introduction to past
andFuture tense ,Interrogation, Negation and Imperatives.

Unit-111

Names of days, seasons. Months, colours, garments body parts and numbers. Computer, Commerce &
Marketing related Vocabulary &Terminology.

D. List of practicals:
1. Issue Writing
2. Writing Resumes and Applications
3. Writing Memos
4. Reading Comprehension
5. Vocabulary
6. Presentation Skills
7. Group Discussion
8. Extempore

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%
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F. Examination pattern:
1. Theoretical Examination

G. Reading lists:
Books:
1. Suggested boekiles Volume
2.G. Mauger: | (La Langue et de Civilisation francaise) Alliance francaise Pariddlerance.

Name of the Module: NSS/ NCC
Module Code: HSS 102
Semester: 1

Credit Value: 1 [P=2, T=0, L=0]
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Second Semester

Subject Code Subject P T L Credit
MAS -201 Engineering Mathematicsll 0 1 3 4
ME T 201 Basic Mechanical Engineering 0 0 3 3
CSE- 201 Programming in C 8 0 0 4
CHY i 201 EnvironmentalScience 0 0 3 3
PHY - 201 Engineering Physicsl| 2 0 3 4
ECET 201 Digital Electronics & Logic Design 2 0 3 4
HSSi 201 Historiographyof Science & Technology 0 0 3 3
CE- 201 Basic Civil Engineering 3 0 0 2
ME-202 Workshop Practicé! 3 0 0 2
HSSi 202 Foreign Language (German / Chinese) (Audit) 2 0 0 0
20 1 18 29

Name of the ModuleEngineering Mathematicdl
Module Code: MAS 21

Semester2™

Credit Value: 4 [P=0, T=1, L=3]

A. Objectives:
The course is desigdto meet thdollowing objectives:

1.

imparting theoretical knowledge to the students about three and more dimensional objects in space

and to improve their capability of visualising of objects in space.

making studentompetent enough to construct a differential equation/ mathematical modelling for
every real life situation with its solution.

giving students theoretical knowledge of vectors with the flavour of Calculus.

introduce the concepts of Laplace and Fourardforms and its application to the solution of
differential equations (ODE & PDE) to the students.

B. Learning Outcomes:
Upon completion of the subject:

1.
2.

students will have strong visualising capability in their mind about any object.

students are sodmed that they will recognize various real life situation/ problem and able to solve
them by constructing a differential equation/ mathematical model.

studentswill be able to find the Laplace and Fourier representation as well as transforms of function
of one variable.

C. Subject matter:

Unit [:

Coordinate Geometry Of Three DimensionsEquation of a sphere, plane section of a sphere, tangent
plane, orthogonality of spheres, definition and equation of right circular cone and right circula
cylinder.

D

[
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Unit II:
Vector Calculus: Differentiation and integration of vector functions, scalar and vector fields, Gradient
Directionalderivative Di vergence, Cur |l . Line integral, Sur
Gaussd and Stokesd theorems (without proofs) |an
Unit 11
Ordinary Differential Equations : Formulation of Differential equations, LineRifferential Equations
and reducible tdinear form, Exact Equations, Reducible to exact form, Linear differential equations
with constant coefficients, Second order ordinary differential equations with variable coefficients,
Homogeneous form, Change oémkndent variable, Change of independent variable, Normal form,
Variation of Parameters, Solution in series of second order LDE with varialetéigent (C.F. only),
Bessel 6s and Legendre di fferenti al e g Ypextied, o n|s
recurrence relations and generating function of Bessel functions and Legendre polynomials.
Partial Differential Equation: Linear and nodinear Partial Differential Equation of order one, Linear
Partial Differential Equation with constarcoefficient, Partial Differential Equation of order two with
variable coefficients.
Unit IV:
Basic Transform: Laplace & Fourier.
D. Teaching/ Learning/ Practice Pattern:
Teaching: 70%
Learning: 30%
Practice: 0%
E. Examination Pattern:
Theoretical Examination and open book examination.
F. Reading Lists:
Books:
1. Shanti Nar ayan, AAnal ytic Solid Geometryo, §S.
2. M. D. Raisinghania, #AVector Analysiso, S. Chan
3. R. K. Jain& S R. K Ilyengar, AAdvanced Engineer
4. M. D. Rai singhania, fAOrdinary & Parti al Di f fler
5. M. D. Rai singhania, fAAdvanced Differenti al egqu
6. H. K. Dass, AHighecsBngBne€hand BaCbemat.
7. B. S. Gr ewall , AEngineering Mat hemati cs o, S. C
8. Erwin Kreyszig, AAdvanced Engineering Mat hemat
9. S. L. Ross, fADifferential equationso, Willey.
10.P a | & Das |, AEngineering Mat hemati cso, Vol . I,
11.J . N. Shar ma, A. R. Vasishtha, fAVector Calculu
12.P. P . Gupt a, G. S. Mal i k, AfiVect or Cal cul usbo, K
13.Br ahma Nand, B S. T9radi natBe Pal iSh aGeamame tirGoo ,
Meerut, Celhi.
14. A R. Vasi sht ha, D. C. Agar wal , AAnal ytical C
Media (P) Ltd, Meerut.
Magazines:
1. Current Science (Indian Academy of Science)
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. The Mathematics Student (Math Student) (Indian Mathematical Society)
. Mathematical Spectrum(The University of Sheffield)

. Mathematics Magazine (Mathematical Association of America)

. +Plus magazine (University of Cambridge)

. Ganithavahini (Ramanujan Mathematical Society)

. Mathematics Today, London Metropolitan Univirs

~No ok WN

Journals:
1. Journal of Engineering Mathematics, Springer.

2. Journal of Computational and Applied Mathematics, London Metropolitan University.
3. The Journal of Indian academy of Sciences.
4. Bulletin of Pure and Applied Sciences.

Name of the Module:Basic Mechanical Engineering
Module Code: ME 201

Semester: %'

Credit Value: 3 [P=0, T=0, L=3]

A. Objectives:
The course is design to meet with thBowing objectives:
1. Ability to utilise scalar and vector analytical techniques for analysing forces in statically determinate
structures.
2. Ability to apply fundamental concepts of kinematics and kinetics of particles to the analysis of
simple, practical problems.
3. Student get a basic idea of Engineering Mechanics, Fluid Mechanics, Strength of Material and
Thermodynamics.

B. Learning Outcome:
Upon completion of the subjedtudents will have the
1. Knowledge of different type of force resolving
2. Knowledge of centre of grayiof different size, shape, and solid.

3. Knowledge of basic idea of Engineering Mechanics, Fluid Mechanics, Strength of Material and
Thermodynamics.

C. Subject Matter:

Unit I:
Thermodynamics Introduction to Thermodynamics, Concepts of system combbime, state,
properties, equilibrium, quasstatic process, reversible & irreversible process, cycle. Zeroth Law ang
Temperature, Heat and Work transfer Definition, Sign conventamipus PdV work done (Isobaric
Isochoric, Polytrophic, adiabatic arsbthermal processes) and related problems

Unit 11 :

1st Laws of Thermodynamics for closed & open systems (i) Non Flow Energy Equation (iii) Steady
State, Steady Flow Energy Equation and related problems. , Equivalence of two statements,
Definition of Heat Engines, Heat pumps, Refrigerators Carnot and related problems. Air Standard
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cyclesi Otto and Diesel cycle and their efficiencies and related Problems

Unit 1l :
. Fluid Mechanics. Properties & Classification of Fluidsi d e a | & real afwlofui ds,
viscosity, Newtoniar& Non Newtonian Fluids, Compressible & Incompressible fluids feresat a
point, P aMeasarénird oFreaswe, Continuity equatioBernoullio s equati on &
application

Unit IV

Strength Of Materials: Concept of sirple stresses and strains. Yield strength, Normal stress Shear
stressBearing stress, Nor mal strain, Shearing siftr
D. List of Practical: No practicals

E. Teaching/Learning/Practice Pattern:
Teaching60 %
Learning:40 %
Practice: 0%

F. Examination Pattern:
1. Theoretical Examination

G. Reading List:
Books
1.P.K. Nag ,fiEngineering Thermod n a m 2nal &dition Tata McGraw Hill Publisher

2.S.K. Som& G. Biswas Inffioduction to Fuid Mechanics & | ui d Mechi neso Tat al| M
3Timeshanko& Young,fiEle ment s of Strength of Materialso D V
4.Mariam & Kraige, Ergineering Mechaics(Voll | ) Dynami cso Wil ey Publ | st
5 Meriam &Kraige, Ergineeing Mechanics,Vel ( St at ilndida) 0 Wi | ey

Magazine
1.PopularMechanic&veryday

2.Engineering Magazine

Journals:
1.International Journal of Applied Mechanics and Engineering
2. Journal of Applied Mechanics, ASME
3.Journal of Engineering Mechanics, ASCE.

Name of the Module: Programming in C
Module Code: CSE 201

Semester: 2nd

Credit Value: 4 [P=8, T=0, L=0]

A. Objectives:
The course is designednmeetthe objectives of:

1. introducing art, science and engineering of C programming language to the students of all UG
programs
2. teaching andraining of diffeeent problems in data structures,




NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )

3. guiding and training students write efficient coding,
4. guiding & training students to fragment problems into different functions or units.

B. Learning outcomes

Students successfully completing thisdute will be able to:

understandthe basic terminology used in computer programming

write, compileanddebugprograms in C language in different operating systems.

designprograms involving decision structures, loops and functions.

use and applthe dynanics of memaory by the use of pointers in engineering applications.

use and applythe differences between structure oriented and function oriented programming i
programming applications.

arwnNpE

C. Subject matter:

Unit I
Basic Idea:Algorithm, FlowchartProgram, Top down approach, Procedure oriented etc..
Keyword & ldentifiers: History & Importance of C, Basic structure of C programs, C fundamentals:
The C character set identifier, Constants and keywords, data types & size, variable names, declaration,
statement , C token, symbolic constent.
Operators and Expression:Arithmetic Operators, Relational Operators, Logical Operators, Assignment
Operators, Increment & Decrement operators, Condition Operators, Bitwise Operators, Spegial
operatorsprecedence of arithmetic operators.
Managing Input & output operations: using of printf( ) &scanf().

Unit II:
Decision making: Simple If statement, iélse statement, nested if else statement, Switch statement,
nested switch, the operator, gstatement.
Decision making & branching: while statement, davhile statement, for statement. Array

Unit lll:
Array: Declaration, Initialization and processi@medimension array, Twaimension array and multi
dimension arragnd theiroperations
String & pointer: String: Operation on String without using library function and using library function.
Pointer: Declaration of pointer variables, accessing the variable by using pointer, pointer increment and
decrement operator, pointercharray.
Functions: Basic functions, function type, function with no argument & no return value, function with
no argument but return value, function with argument & return value, Storage class identifier, Call by
reference, Recursive function. Pointerfunction.

Unit IV:
Structure & Union: Defining a structure, accessing of structure variable, structure and array, array

within structure. Nested structure, structure & functions, Pointer & structure, Uioom
File managementsystem: Advantage of using file, Open ,close, read. write in the files, Operation on
files.

Dynamic memory Allocation: use of Malloc, calloc, realloc, free. Library functiohsplementation of
Linked listand their various operations

The pre-processor:macro statements.

D. List of practicals: (Minimum eight experiments should be conducted by students)
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1. Write a program to find the twods compl e

2. Writeaprogramt o find the addition of two integ

arithmetic.

Write a program to perform subtraction u

4. Write a program to find the-bits even/odd parity hamming code for the given binary
sequences oflits.

5. Write a program to design the full adder logic and display the sum and carry of the provide
binary inputs.

6. Write a program to design the truth table for any given function.

7. Write a program to find the shortest paths between each nodes of the given graph.

8. Write a program to design the traffic rules of a Junction Railway station consist with finite
number of platforms.

9. Write a program to find the optimal weighted spanning tree from a graph.

10. Write a program to create a circular linked list and traversaltliiee nodes.

11. Calculate the value of power factor, using two wattmeter methods, the first reading of
wattmeter is X W and that of second wattmeter is Z W, when the both the reading is positiv

12.From the experimental data of OCC (Open Circuit Charact=)jstnd SCC (Short Circuit

w

Characteristics)ofat tr ansf ormer, write a program
equivalent circuit.
13.Write a program to implement tfgernoulli's Equation
14.Write a program to etermination of Cantilever BeamConcenrated load P at any point
15. Write a program taletermine the shear strength of soil by Triaxial and direct shear method.
16. Write a mini project to store all records of students and search by their name, roll number
registration number.
17. Write a program tareate, edit, open, delete a file and perform different operations accordingly.
18. Write a program to backup one file to another file.
19. Write a program to merge two files.
20. Write a mini project to control mouse cursor and display whether left, right or sappkns.
E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%
F. Examination pattern:
1. Theoretical Examination: Open book and on line.
2. Practical Examination: Conduct Programming test and viva voice.
G. Reading lists:
Books
1. Kerninghan and Ritchie , AThe ' C' programmin
2. Yashavant P. Kanet kar , fiLet Us Co, Infinity
3. Her bert Schil dt, i C: T h Hill Edogatiprh, 20006 Ref er enc e 0

4. Bal aguruswamy, fAPro»EC,ammd tnddill Bliocatickg291il. C,

e.
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5. Govi | , Agrawal , Mat hur & Pat hak, AComput er F i
Publication House(JPH)

6. M. T. Somashekar a, AProgramming in Co, PHI Lear
7. Sinha&Sinha, @Gdmnpwtdiand ®,nsBRB Publications, 200
8. J. B. Di xit, AComputer Fundamentals and Progra
9. Stephen G. Kochan, A P-WeskyPaofessiomalg20i4n Co, Addi sjon
10.K. N. CKerogrgammindi A Modern Approach, W. W. Norton, 2010.
11.Ze d S bearwC Thé Hard Waly , Addi son Wesl ey Professional,
12.St e v e OBRraclichl C Rregrammiing, 3rd Editian , O"Reilly Medi a, Il ng. ,
13.Aj ay Mittal, AProgramming In C: A Practical [Ap
14. AP.GodseD. A. Godse, AComputer Concepts and Progrjam

Magazines
1. C/C++ Users, CMP Media LLC publication, United States.

2. EPS Software Corp/CODE Magazine, 6605 Cypresswood Drive, Suite 300

Spring, TX 77379.

Journals:

1. Science of Computer Programming:Methods of Software Design: Techniques and Applications,

Elsevier, ISSN167-6423

Programming and Computer Software, Springer, |ISE%$1-7688.

Dr. Dobb's Journal United Business Media publication, United State,|SISM4789X
Journal of C Language, CMP Media LLC publication, United States

C vu Journal, ACCU, UK.

aghrwN

Name of the Module: Environmental Science
Module Code: CHY 201

Semester:

Credit Value: 3 [P=0, T=0L=3]

A. Objectives:
The course is designed to meet fibllowing objectives:
1. imparting the knowledge to the students in the area of Environmental Engineering.
2. providing teaching and learning to make students acquainting with advanced science and technolc
in Environmental Science.
3. injecting the future scope and the research direction in the discipline of Environmental Engineering
4. making students competent to the reskand development in Environmental Engineering.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. adequately trained to become Scientist, trainers and Chemical Engineers.
2. skilled both to control and maintenance in Eamimental pollution, waste water treatment and other
related activities in Environmental Engineering.
3. be substantially prepared to take up prospective research assignments.

C. Subjects matter:
Unit-1

pgy



http://knking.com/books/c2/index.html
http://c.learncodethehardway.org/
http://rads.stackoverflow.com/amzn/click/1565923065
http://en.wikipedia.org/wiki/Dr._Dobb%27s_Journal
https://www.worldcat.org/issn/1044-789X
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Environment: Concepts of Environment, Environmentaladients, Tolerance levels of environment
factor, EU, US and Indian Environmental Law. Chemistry in Environmental Engineering: Chemistry @
the atmosphere, combustion related air pollution, global environmental problexene depletion,
greenhouse effecacid rain etc.
Ecological Concepts:Biotic and Abiotic components, Ecosystem Process: Energy transfer, Food Chain
and Food Web, Water cycle, Oxygen cycle, Carbon cycle, Nitrogen cycle etc.,
Soil chemistry. Soil composition, properties, identificationd anlassification. Noise pollution
Effect of noiseon people rating systemscommunitynoisesourcesandcriteria, traffic noiseprediction,n
oisecontrol.Noise standards, measurement and control.

Unit i Il
Waste Water Treatment: Water Treatment: water quality standards and parameters, Ground water.
Water treatment processes, featment of water, Conventional process, advanced water treatmen
process. DO and BOD of Waste water treatment process, primary and secondary tafatraste water,
Activated sludge treatment: Anaerobic digestion, Reactor configurations and methane production.
Waterresourcesgharacteristicef water,waterpollutants,oxygendemandingvastessurfacewaterqualit
y, groundwatequality, watertreatmem systemsbiomedicalwastegreatmentechnologiesanddisposalo
ptions.

Unit 7 1
Solid waste, Definition and characteristics of industrial and hazardous wastes. Hazardous waste
management, Solid Waste Management, Source classification and compositil®W: Separation,
storage and transportation, Reuse and recycling, Waste Minimization Techniques. Hazardous Waste
Management, Hazardous waste and their generation, Transportation and treatment: Incinerators, Inorganic
waste treatment. E.lLA, Environmaht auditing,
Hazardousubstanceandrisk analysis:Hazardousubstancéegislation risk assessmenhazarddeificati
on, potential carcinogenstoxicity testing in animals, human exposureassessment.

=
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Unit-IV
Air quality standardsemissionstandards,emissiostandardsgriteriapollutants air pollution andmeteorol
ogy, atmospheriaispersionemissioncontrols.Air pollution and pollutants, criteria pollutants, Acid
deposition, Global climate changgreenhouse gases, Roriteria pollutantsair pollution meteorology,
Atmospheric dispersion. Industrial Air Emission Control. Flue gas desulphurization, NOx removal,
Fugitive emissions.

D. Teaching/ Learning/ Practice pattern:
Teaching : 50%
Learning : 50%
(Teacher is to divide components TOR/P)

E. Examination pattern:
1. Theoretical Examination: Open book and on line.

F. Reading lists:
Books:

1. G. Kiely, AEnvironment al Engineering | rwino, M c

2. Arcadi o P. Sincero & Ger ccomrgiiamek.r i digroge rPH,l AERNVI

3. M. L. Davis and S. J . Masen, APrinciples of En

International Edition, 2004

4, Curringham & Saigo, AEnvironment al Scienceo, T N
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5. Gil bert M. Masters & WendeilrlonPme nBlaal, EinAgni nleretnri

PHI Publication.

GilbertMMa st er s, fitd EmiironmehtaEngineeringgndSci enc e 0 .
J.G.HenryandG.WHe i nke, f ESocenceaodEmgnnalri ngo.
M.L.DavisandD.A.c or nwe |l | , tEnkironrmenttEn §i neer i ngo.

© N

Magazines:

1. Applied Environmental Research Foundation
2. Environmental Science and Engineering

3. Climate Wire

4. Down to Earth

5. The Green Economist

6. Green Wire

Journals:

1. Journal of Environmental Science, Elsevier Publication

2. Environmental Science and Technology, ACS Publication
3. Energy and Environmental Science, RSC Publication

4. Environmental International, Elsevier Publication

Name of theModule: Engineering Physics Il
Module Code: PHY 21

Semester: %'

Credit Value: 4[P=2, T=0, L=3]

A. Objectives:
The course is desigdto meet the objectives of:

1. imparting theoretical & practical knowledge to the students in the area of Engineering Physics.

2. providing teaching and learning to make students acquainting with maostataof-art of
Engineering

3. injecting the future scope and the research direction in the field of Physics with specif
specialization.

4. making students competent to desigh & development of Engineering Physics.

B. Learning outcomes:
Students successfully completing this module will be able to:
1. adequately trained to become Engineers.

2. substantially prepared to take up prospective research assigrandatil be substantially prepared
to take up prospective research assignments.
C. Subjed matter:
Unit I
Electricity: Coulombs law in vector form, Electrostatic field and its curl, Gauss's law in integral form
and conversion to differential form, El ectro

o
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(Application to CartesianSpherically and Cylindrically symmetrisystemseffective 1D problems)
Electric current, drift velocity, current density, continuity equatiorady state current Dielectrics
concept of polarization.

Unit 11
Magnetostatics& time varying Field Lorentz force, force on a small current element placed in a
magnetic field, BioSavart law and its applications, divergence of a magnetic field, vector potentia
ampere's law in integral form and conversion to differential form, Faraday's law obmlagtretic
induction in integral form and conversion to differential form.

Electromagnetic theory. conception of displacement current, Maxwell 's field equations, Maxwell's wave
equation and its solution for fee space, E.M wave in a charge free condnetir®y skin depth, physical
significance of skin depth, E.M. energy flow &poynting vector.

Unit 11:
Quantum Mechanics: Wave patrticle duality, Compton effect, Photo electric effect, Black body
radiati on, Hei senber gbés uenpaaket Coadeptidnyof proleabildytando n
probability density, operators, commutator, Formulation of quantum mechanics and basic postulat
Time dependent Schrodinger's equation, Formulation of Time independent Schrodinger's equat
physical interpretabin of wave function, Free particle and particle in a box.

Unit IV:
Statistical Mechanics: Concept of energy levels and energy states. Microstates, macrostates a
thermodynamic probability, equilibrium macrostate. MB, FD, BE statistics (No deduction amggess
fermions, bosons (definitions in terms of spin, examples), physical significance and applicatio
classical limits of quantum statistics Fermi distribution at zero &zeyo temperature, Bog&nstein
statisticss Pl anckds | aw of. bl ackbody radiation

D. List of practicals: (Minimum six experiments are required to be performed)
1. Determination of dielectric constant of a given dielectric material.

2. Determination of resistance of ballistic galvanometer by half deflection method and study
variation of logarithmic decrement with series resistance.

3. Determination of specific charge (e/ m) of
4 . Determination of Planckds constant wusing |
5. Determination of Rydberg constant by studying Hydrogkstium spectrum.

6. Determination of Stefands radiation const g
7. Verification of Bohr 0sHeazegperiment.or bi t al t he

8. Determination of Hall cefficient of semiconductors.
9. Determination of band gap of semiconductors
10. U= of carry Foster's bridge to determine unknown resistance

E. Teaching/ Learning/ Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F .Examination Pattern:

es,
on,
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1. Theoretical Examination: Open book and on line.
2. Practical Examination: Condirg Experiment and Viv&/oce.

G. Reading lists:
Books

l1.Herbert Gol dstei n, Charl es P. P o & kdéionaPeatson] o h 1
2. N. C. Rana and P. S. Joag, AnCl assical Me c h a

NewDelhi.

3.D. Chattopadhyay and P. C. Rakshit, AEl ectr |
Ltd.

4. Davi d J. Griffiths, Al ntroduction to El ectrdd

5W. H Hayt and J A Buck, s d¢thietitpn, MataeMicGrawdHill Edu@tion r ¢

Private Limited, New Delhi.

6.,Ei senberg and Resni odeditionjWileydndis.um Physi cs o0, 2
7.F. Reif, AStatistical Physicso Tata McGraw Hi
8.S. N . Ghoshal ,S.@Ghantrdomi ¢ Physicso

9.Bei ser, Mahajan and Choudhury, i- Concepts
Private Limited, New Delhi.

10.A. B. Gupt a, fiModern Atomic and Nucl ear Phy
11 Jeremy Bernstein, Paul M. Fishbane and Stephen G. Gas o wi czi Moder n Phygsi
12Ri chard P. Feynman, Robert B. Leighton and
Physicso Vol. | to Vol. 1V, Pearson

13D. Chattopadhyay and P. C. Rakshit, nAn Ad

Book AgencyP) Ltd.

Magazines:

Resonance

American Teacher
Scientific Physics
Physics Today
Physics For You
Physics Teacher (IPS)
Physics World (loRJK)
Physics News (IPA)

©NoOGA~LWNE

Journals:

Nature

Physical Review Letter

Physical Review A & B

Applied Physics Lettef(&\PL)

Journal of Applied Physics (JAP)

American Journal of Physics

Proceedings of the National Academy of Sciences

NookowbdE
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8. Chemical Physics Letters
9. Journal of Physics: (Including A, B, C, D, E, F & G)

Name of the ModuleDigital Electronics & Logic Design
Module Code: ECE 201

Semester: ¢

Credit Value: 4 [P=2, T=0, L=3]

A. Objectives:

The course is designed to meet the objectives of:
1. to make the students to build a solid foundation about Boolean algebra
2. to make the students to study Digital Logic Gated Circuis
3. to provide a clear foundation of Modern Digital System

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. clear understanding & utilization ¢dgic gates
2. design and developf advanced TTL logic circuits
3. utilization of Combinational and Sequentiicuits, Counters, ADC and DAC

C. Subject matter:

Unit I
Number Systems:Decimal, Binary, Octal and Hexadecimal systems, conversion of a number from on
base to another.
Codes BCD, Excess3, Gray, Reflected, ASII, EBCDIC.
Algebra for logic circuits: Logic variables; Logic constants; Logic functioddOT, AND, OR, NAND,
NOR, ExOR,;
Combinational circuits: Full Adder / Subtractor, BCD Adder, LAC Adder, Comparator, Decoder,
Encoder, Priority Encode MUX/DEMUX & there structuresCombinational logic design using ROM
array, Applications of MSI designs.

Unit II:
Minimization Techniques & System Design: Basic models of sequential M/C, Analysis of
Asynchronous and Synchronous circuits, Synthesis of completely armampietely specified
synchronous sequential M/Cs, Combination & Sequential Circuits. Boolean Algebra (including Shano
expansion theorem and consensus theorem); Ven diagram representation, Canonical represgniations|
term, maxterm; Karnaugh map simpigation, Quine Meclusky minimization. Minimization of Multiple
Input and multiple Output system.Introduction to state machines.Classification of State Machines.St
Machine Applications.Analysis of State Machine, State table, State Diagram, State IfqSdie
reduction and State assignment.

Unit 11
Other Gates & Circuits: Difference between combinational and sequential circuits,
Sequential Gates Triggering of sequential logic circuits. Difference between flip flop and latch
Construction of RS, DIK, JK master slave, T flip flops using basic gates, preset and clear signal,
Shift Registers Serial in serial out Serial in parallel out, Parallel in serial out, Parallel in parallel out,
Universal Shift Registers & their Applications.

ate
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Counters: Asynchronous and synchronous counter, Ripple counter-Wiodunter, Updown counter,
Ring counter, Johnson counter, Programmable cotin#pplications. Design of Synchronous State
Machine (including Counter) and Asynchronous state machine.

Unit IV:
Logic Families: Comparative studies of different type of logic families like RTL, Diode logic, DTL,
TTL, IIL,HTL,ECL, MOS & CMOS etc. with the following characteristics: (a) logic levels, (b) power
dissipation, (c) fan in and fan out, (d) propagation dedag, (e) noise immunity.
Data Converters Digital to Analog Converters: Binary weighted resistor type2RRladder type,
Specifications and applications of DA converter. Analog to Digital Converter: Comparator type
Successive approximation type, Dudbpe AD converter, Specifications and applications of AD
converter.

D. List of Experiments: (Minimum eight experiments should be conducted by students)

1. Study Data Hand Book and list atleast 5 chips for each of primary, secondary gatefiddlipnd
drawtheir diagram with pin configuration.
2. Verify Truth Table of NOT, Znput AND and 2input OR gate thereby inference.
i) Single line definition of multiple input AND & OR gate.
i) What is the primary difference between NOT gate from AND & OR gate.
3. Study the Trutirable of the following by circust

7408

4

. 7406

. UsA

P S g

7406
iii) Compare the Truth Table of i) & ii) and that of AND gartel staténference.
Design Gray to Binary and Binary to Gfagnverter& test
Design and test byte operated even parity generator & then convestld frarity generator.
Design and test (7,4) Hamming Code Generator and Error Correction decoder.
Design a Majority Gate and use it & a XOR gate to realize Adder Circuit & Verify.
With Serial Data input design a single circuit for test of >,<and =fordata.
Minimize the followinglogic systenwith SOP by tabular technique & implement the circuit.
i) fi(A,B,C,D) = mp+ my+ Myt Mgt Mg+ M+ Mygt Myz+ Mys
i) f2(A,B,C,D) = my+ my+ mpt+ Mg+ Mg+ My+ Myt Mg
i) f3(A,B,C,D)=m+m+m+m+m+ny
10. Minimize thefollowing logic circuit defined in POS by tabular minimization technique:
|) fl(X,Y,Z) = Mo.Ml.Mg.M7
||) fz(X,Y,Z) = Mo.Ml.Mz.MG.M7

©ooNoOA
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11. Write a C programmed to implement Tabular Technique for minimization of system as in proble
(8)& (9)
12. Test Truth Tableof
i) ST Rflipflop
i) Ji Kflip flop
i) DT flip flop
iv) T flip flop
13. Design 1 bit Read/Write memory with flffiop and other logic gate & test.
14. Design Serial input & parallel output Shift register & test.
15. Design a binary counter & test.
16. Designone ADC &oneDAC circuit & test.
E. Teaching/Learning/Practice mattern:
Teaching : 40%
Learning : 10%
Practice : 50%
F. Examination pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Viaice.
G. Reading ists.
Books:
1. JCrowe &B.Hayessi | | , Al ntroduction t.o Digital EIl ec
2.T. L. Floyd, #Di"FEditon)lPrefiticerHdlla ment al s o ( 9
3. Taylor L. Both, Al ntr odu€HEdidomWley&Sosnput er En
4, R.P.JaniModer n DirgoiniaksoEl data McGraw Hill.
5. R L Morris & J R Miller, ADesigning with TTLU
6. C. H. Roth (Jr.), figmwodad@emgalge &€hglLogiec i dgs
7. M. Morris Mano, fi (B9 Edition), &rentice Hall.i ¢ Desi gno
8 Malvino& Leach, dAaDigital Principles and Appl
9. Anand Kumar , AFundamenrenticeballof Di git al Circui

Magazines:

1. Planet Analodittp://www.planetanalog.com/

2. |EEE Spectrunhttp://spectrum.ieee.org/

3. Electronicsfor you, EFY Enterprises Pvt. Ltd, New Delitip://www.electronicsforu.com/
4. Electropagesttp://www.electropages.com/

Journals:

1. International Journal of Electronics Devices and Circuits.

2. |EEE Transaction on Computétided Design of Integrated Circuitsid System.
3. IEEE Transaction on Computer.

Name of the ModuleHistoriographyof Science & Technology
Module Code:HSS201

m
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Semester; &
Credit Value: 3[P=0, T=0, L=3]

A. Objectives:
The course is desigdto meet the objectives of:
1. providingteaching with inclusive learning.
2. imparting theoretical lectures with case discussion.
3. making students awaid the importance of this subject in their future career.

B. Learning outcomes:
Students successfully completing this module will be able to :

1. work with efficiency as thege equipped with backgroukdowledge o the subject.
2. performmuch better in their workplace.

C. Subject matter:

Unit |
Introduction : Anoverviewdefinitions,Different approaches to the scientific explorations, to introduce
humani tyos endeavour behind science and i ts

histography of science and technology.

Unit 1l
Motivation: Nature of drives, needs and motives, worktives, need of hierarchy theory and two factor
theory of motivation, How to motivate the workers at work, factors effecting the morale of workers.
Lives of Eminent Scientists To understand the Background, Opportunities, Achievemsmds
Qualities in their efforts to become Scientist of first order.
Scientific Eras.Course of Civilization and Scientific Endeavour.
Contribution of science: Contribution to the present day World.

Unit 1 I
Answers to the Criticism that Science has creatébrld full of Pollutions

A. Teaching/Learning/Practice mttern:
Teaching : 40%
Learning : 10%
Practice : 50%

B. Examination pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

F. Reading Ists:
Books:
1. Agassi, Josepf.owardsan Historiography of Scienc&Vesleyan University Press. 1963.
2. Kragh, Helge An Introduction to the Historiography of Scienc8ambridge University Press. 1990.
3. Kuhn, ThomasThe Structure of Scientific Revolutipizhicago: University of Chicago, 1962hid
edn, 1996)
4. Gopalakrishnan, K.Mnventors Who Revolutionised Our Liy&&tional Book Trust, India. 1999.

Magazines.
1. Science and Technology Magazine
2. Histograpghy of contemporary Science and Technology
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3. Science News Letter

Journals:

1. Historiography inGraduate Technology
2. Innovation, Technology or History

3. Historiography of the Sciences

Name of theModule: Basic Civil Engineering
Module Code:CE 202
Semester2nd
Credit Value:2 [P=3, T=0, L=0]
A. Objectives:
The course is desigd to meethefollowing objectives:
increasethe ability to understand Engineering Drawing.

a
b. learn to sketch and take field dimensions.

c. learn to take data and transform it into graphic drawings.
d

e

learn basic engineering drawing formats.
prepare the student for future Engéring positions.

B. Learning outcomes:
Upon completion of the subject:

a studentds ability to perform basic sketching te
b. students will be able to draw orthographic projections and sections.

c. sudentds abil it yengireeringssealesawillinbreasee ct ur al and

d. students ability to produce engineered drawings will improve

e. sudentds ability to convert sketches to engine
f. students will become familiar with office practice and standards.

C. Subject matter:

Unit I

Traditional Materials : stones, bricks, lime, cement, timber. Mortar: sand, cement mortar, mud
mortar, special mortar, test on mortarConcrete: plain concrete, reinforced cement concrete,
reinforced brick concrete

Unit II:

Metals as Buildingmaterials: Ferrous metals, aluminum, copper. Miscellaneous Building
materials: Glass, plastics, bitumen, asbestos, paints, distempers, varnishes, solid and hollow
concrete Blocks, Roofing and flooring tile

Unit III:
Superstructures: Types of superstrugte based on the method of load transfer, walls, stone
masonry, brick masonry, plastering, pointing, flooring, roof, doors and lintels, stairs.

Unit IV:
Surveying: Introduction to surveyin@bject and uses of surveying, primary divisions of surveying,
fundamental principles of surveying, classification of surveying, plans and maps, scales.

D. Teaching/Learning/Practice mttern:

c hr
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Teaching : 40%
Learning : 10%
Practice : 50%

E. Examination pattern:
1. Theoretical Examination: Open book/ Regular examinatihon line test.

F. Reading Ists:
Books
1. Rakesh Roshan BeohaBdsic Civil Engineering Laxmi Publications

2. Ramamurtham Bdsic Civil Engineering Dhanpat Rai and sons
3. S SBhavikattfiBasic Civil Engineering New Age international Publishers

Magazines:
1. Civil Engineeringand constructionReview.

Journals:
1. ASCE

2. Springer.

Name of the Module: Workshop Practiei
Module Code: ME 202

Semester: &'
Credit Value: 2 [P=3, T=0L=0]

A. Objectives:

The course is design tmeetthefollowing objectives

. &quire skills in basic engineering practice.

. identify the hand tools and instruments.

. &quire measuring skills.

. &quire practical skills in the trades.

. &quire practical skills in welding, carpentry, fitting.

O wWNPEF

B. Learning outcomes
Upon completion of the subjedtudents should have the knowledge of
1. workshop safety.
2. handling workshop tools, machines.
3. dfferent welding types.
4. dfferent carpentry joints
5. dfferent tools and their working principle.

C. Subject matter:
Unit I:
Bench work and Fitting: Tools for laying out, chisels, files, hammers, hand hacksaw, their

specifications and uses, plumbing, Sheet metal Work.
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Unit Il :
Metal Joining: Definitions of welding, brazing and soldering processes, and their applications. Oxy
acetylene gas welding process, equipment and techniques.Types of flames and their applications.Manual
metal arc welding technique and equipment.AC and DC welding, elestrodnstituents and functions
of electrodes.Welding positions. Types of weld joint. Common welding defects such as cracks, slag
inclusion and porosity.

Unit 1l :
Machine Shop: Introduction, Basic Principles of Lathe, Shaper, Milling, Drilling, GrindiRmwer
Hacksawetc.

D. List of practicals:
1. To practice Gas welding using a 3mm thick mild steel plate. (Welding Shop)

2. To prepare a Lap joint and Butt joint by Gas Weldnognf 3mm thick mild steel plate (Welding Shop).
3. To practice Manual metal arc welding using a 5mm thick mild steel plate (Welding Shop).

4. To prepare various patterns using wood as a pattern material with the help of specific tools. (Carpentry
Shop)

5. To perform various bench working operations like sawing, filling and finishing on a 5mm thick mild
steel plate using specific tools (Fitting Shop).

6. To prepare jobs (Square, Angular and Semi Circular grooves) using 5mm mild steel plpspeisiic
tools (Fitting Shop)

7. T-Lap jointand Bridle joint (Carpentry Shop).

8. Gas Welding practice on mild steel flat/sheet upto 3 mm thick.

9. Lap joint by Gas Welding (upto 3mm thick).

10. Manual Metal Arc Welding practice (upto 5mm thick).

11. Pattern Making. (Carpentry Shop)

12. Laying out (bench work); Sawing and Finishing by Filing.

E. Teaching/Learning/Practice mttern:
Teaching: 20%
Learning: 20 %
Practice: 60%

F. Examination pattern:
1. Job making.
2. Viva-voce

G. Reading Ists:

Books

1. M. L. Begeman and B.H. Amstead, AManufacturing
2. W. A.J. Chapman &sdthobp. Aecdhind| oGWor Vol . 1, 2 &
3. B.S. Rghuwanshi, fAWor k$Dbhanpat RaeanchSoresl ogy o6 Vol . |1
4. Hazra and chadharyi Wor kshop Technol ogyo Vol . 1, 2, Me|d i
5. Vireder Narul a AWorkshop Technologyo, S. K. Katani
6. Anderson AShop Theoryo Mc Graw Hill

7. H. S. Bawa, ACar pent raaMcGrawHillo mp |l et e gui de o, T

8 R. Littl e, AWel di ng ataMd@ealvidii.ng Technol ogyo, T
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9. L. M. Gour d, APrinciples of welding technol ogygc
10.R. S. Par dem,g PpWelc e s s e Khaana gublitaBoo.h nol ogy 0

Magazines
1. International Metal Working News.
2. Industrial Distribution

Journals:
1. International Journal of Machine Tools and Manufacture

2. Journal of Manufacturing Science and Engineering, Transactions of the ASME
3. Journal of Manufacturing Technology and Research

Name of the Moduleforeign Language GGerman/Chinese) (Audit)
Module Code:HSS22

Semester2™

Credit Value:2 [P=2, T=0,L=0]

A. Objectives:

The course is designednteetthe objectives of:

1. the FrenchLanguage course accords to a method created for Indian students who are complete
beginners in Frenchnd who vish to acquire verbal communication skills in current scenario.

B. Learning outcomes:
Students successfully completing this module will be able to :
1. develop four skills ifFrench i.e. Reading, Writing, Speaking, Comprehension

C. Subject matter.

Unit-I:
Social Interaction: Self Introduction, Introducing Friends, Family & persons Topical writing, Essays
Description of persons Place, Things, Class, City, Country, House, Plan eBivekExcursion,

Unit-Il :
Developing Writing Skills: Making Resume, Interwes Letter Writing, Rejecting or accepting proposals.
Invitation, Dialogues, Tastes & Preferences

Unit-II1 :
Professional DialogueConversational French between Known & Unknown people, Telephonic
Conversation with Friends & Client

D. List of practicals:

Writing Resumes and Applications
Writing Memos

Reading Comprehension
Vocabulary

Presentation Skills

Group Discussion

Extempore

NogoprwdhE

E. Teaching/ Learning/ Practice @ttern:
Teaching: 40%




NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )

Learning: 10%
Practice: 50%

F. Examination pattern:
1. TheoreticaExamination

G. Reading lIsts:
Books:
1. Suggested boekiles Volumdl

2. G. Mauger: Il (La Langue et de Civilisation francaigdiance francaise Paris Ilkgle-France

SEMESTERT Il
Subject Code Subject P T L Credit
MAS 301 Discrete Mathematics 0 1 3 4
EE 301 Circuit Theory & Network 2 0 3 4
CSE 301 Computer Organization & Architecture 2 0 3 4
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CSE 302 Data Structure & Algorithm 2 0 3 4
ECE 301 Electronics Circuit & Devices | 2 0 3 4
ECE 302 Electronics Instrument & Measurement 2 0 3 4
HSS 301 Behavioral Science 0 0 2 2
Total 10 1 20 26

Name of the ModuleDiscrete Mathematics
Module Code:MAS 301

Semester3™

Credit Value: 4 [P9, T=1, L=3]

A. Obijectives:
The course is designednteet the objectives of:

1.

2.

B. Learning outcomes:
Upon completion of the subject:

1.

2.

3.

C. Subject matter:

UNIT I:

UNIT Il

To extend studentds Logical and Mat hemati ca
introduce most of the basic terminologies used in computer science courses and application of id
to solve practical problems.

Apply logical reasoning to solve a variety of problems.

Students will have acquired greater precision in logical argument and have gained a cg
mathematical understanding of discrete mathematics.
Studentawill have learned and practised basic concepts of mathematical proof (direct proof, proof t
contradiction, mathematical induction).

Students will be able to handle the standard logical symbols with some confidence.

Students will have learned elementaryntdnatorial and counting techniques and how to apply them
to simple problems.

Students will be able to simplify complex mathematical expressions and apply general formulae
specific contexts.

Students will have learned how to state precisely and preveeatary mathematical statements and
solve problems.

Students will have a basic understanding of information technology and its use in mathemati
contexts.

Sets and Properties:Finite and Infinite Sets, Combinations of Sets, Woantably Infinite Sets,
Mathematical Induction, Principle of Inclusion and Exclusion , Multisets, Propositions.
Permutations, Combinations, and Discrete Probability: The Rules of Sum and Product,
Permutations, Combinations, Generation of PermutationsCamibinations, Discrete Probability,
Conditional Probability, Information and Mutual Information.

Relations and Functions: A Relational Model for Data Bases, Properties of Binary Relations,
Equivalence Relations and Partitions, Partial Ordering, Relatrahgattices, Chains and Antichains,
A Job-Scheduling Problem, Functions and the Pigeonhole Principle.
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Graphs and Planar Graph: Basis Terminology, Multigraphs and Weighted Graphs, Paths and
Circuits, Shortest Paths in Weighted Graphs, EulerighsPand Circuits, Hamiltonian Paths and
Circuits, The Traveling Salesperson Problem.

Trees and CutSets: Trees, Rooted Trees, Path Lengths in Rooted Trees, Prefix Codes, Binaty
Search Trees, Spanning Trees and&ais, Minimum Spanning Trees.

UNIT 11
Discrete Numeric Functions and Generating FunctionsManipulation of Numeric Functions,
Asymptotic Behavior of Numeric Functions, Generating Functions, Combinatorial Problem.
Recurrence Relations and Recursive AlgorithmsRecurrence Relations, Linear Re@unce
Relations with Constant Coefficients, Homogenous Solutions, Particular Solution.

UNIT IV:
Group and Rings:Gr oups, Subgroups, Generators and Eval
Theor em, Permut ation Groups aonpdCodes Isaomerphisrastband T h e
Automorphisms, Homomorphisms and Normal Subgroups, Rings, Integral Domains, and Fields.
Boolean Algebra: Lattices and Algebraic Systems, Principle of Duality, Basic Properties of
Algebraic System, Defined by Lattices, Distritwetiand Complemented Lattices, Boolean Lattices
and Boolean Algebras, Uniqueness of Finite Boolean Algebras, Boolean Functions and Boolgan
Expressions, Propositional Calculus.

D. List of Experiments: NIL

E. Teaching/ Learning/ Practice pattern:
Teaching: 70%
Learning : 30%
Practice : 0%

F. Examination pattern:
1. Theoretical Examination:

G. Reading lists:

BOOKS:

1. C. L. Liu, AEIl ements of Di screte Mathematicso,
2. Kol man B, Busby R. C, Ross S. C, ADi 2tlret e Mat
3.D.S Malik & M. K. Sen, iDi screte Mat hemati cal
India Edition, 2004.

4. T. Veer araj an, fiDi screte Mat hemati cso, Mc Gr a
5. N. Chandrasekar an, M. Umaparvathi, iDi scr elte
2010.

6. Babu Ram, fiDi screte Mat hemati cso, Pear son, 20
7. S. Li pschut z, Mar c L. Li pson, AiDi screte Mdath
2010.

8. Norman L. Big s , AfiDi screte Mat hemati cso, Oxf or d, 2nd
9. S. K. Chakraborty, B. K. Sar kar , ADi screte | Ma
10.K. D. Joshi, AApplied Discrete Structureso, N
11. Rowan Garnier & John Taylof Di scr et e Mat hematicso, CRC Prles
122Johnsonbaugh, fiDi screte Mat hemati cso, Pear son
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MAGAZINES:

Current Science (Indian Academy of Science)

The Mathematics Student (Math Student) (Indian Mathematical Society)
Mathematical Spectrum(The UniversitySheffield)

Mathematics Magazine (Mathematical Association of America)

+Plus magazine (University of Cambridge)

Ganithavahini (Ramanujan Mathematical Society)

Mathematics Today, London Metropolitan University.

NogosrwbdE

JOURNALS:
1. SIAM Journal on Discret®lathematics.
2. Open Journal of Discrete Mathematics. Website: http:// www. scirp. org/journal/ojdm/
3. Discrete Mathematics, Elsevier.
4. Journal of Discrete Mathematics, Hindawi Publishing Corporation.
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Name of the ModuleCircuit Theory & Networks
Module Code:EE301
Semester3™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:

1. Imparting knowledge to the students for classification of networks and systems based on different

criteria and their analysis using netwadnieorems,
2. Applicability of Fourier and Laplace transforms in circuit analysis,
3. Making familiar with SPICE modeling,
4. Use of MATLAB for circuit solving procedures.

B. Learning outcomes:
Upon completion of the subjects:
1. Students will be made aware of the basetwork Theorems and their applicability in DC Bilateral
Linear Circuits.

2. Students will be skilled both theoretically and practically for circuit modeling and study of varioug

parameters related to circuit theory.
3. Students will be trained for use of siratibn software like PSPICE and MULTISIM.

C. Subject matter:

UNIT I
Different types of systems &networks:continuous & Discrete, Fixed and Time varying, linear and
Non-linear, Lumped and distributed, Passive & Active NetworkSy&tems and Laplace transform of
impulse and sinusoidal steps waveforms for RL, RC, LC and RLC Circuits. Transient analysis
different electrical circuits with and without initial conditions, Fourier series and Fourier Transform.

UNIT 11
Network theorems and their applications in circuit analysis, Formulation of network equationg
Source transformations, Loop variable analysis and node variable analysis. Graph of network, conc
of tree branch, tree link. Incidence matrix, -Biet matrix and loogurrents, Cut set matrix and node
pair potentials.

UNIT III:
Two port networks, Open circuit Impedance and Short circuit Admittance parameters, Transmiss
parameters, hybrid parameters, and their irgktions.Indefinite admittance mattixeir agplications
to the analysis of active network.Active filter analysis and synthesis using operational amplifier.

UNIT IV:
SPICE: How SPICE works. Model statement, models for passive and active device, D.C. circui
analysis, small signal analysis, capaatand inductors in D.C. Circuits, steady state and transient,
plotting and printing, input and output Impedance, D.C. sensitivity analysis, harmonic decompositi
(Fourier Series), Harmonic4@mposition, voltage controlled components

D. List of Experiments: (Minimum eight experiments should be conducted by students)

1. Transient response inRand RC Network: Spice,Simulation/hardware
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2. Transient response iR C Series & Parallel circuits Network: Simulation/hardware

3. Determination of Impedance (Z) and Aitiance(Y) parameters of two port network

4. Frequency response of LP and HP filters

5. Frequency response of BP and BR filters

6. Generation of Periodic, Exponential, Sinusoidal, Damped sinusoidal, Step, Impulse, Ramp signals using
MATLAB in both discrete an@nalog form

7. Evaluation of convolution integral, Discrete Fourier transform for periodic &pwviodic signals and

simulation of difference equations using MATLAB.

8. Representation of poles and zeros {plane, determination of partial fraction expansiore-domain
and cascade connection of second order system using MATLAB

9. Determination of Laplace transform and inverse Laplace transformation using MATLAB

10. Spectrum analysis of different signals

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning :10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Wace.

G. Reading List:

BOOKS:
1. Sudhakar Ciftuits & Network® Analysis &Synthesis 2/e TMH New Delhi
2. Val kenburg M. E. Van, AiNetwork Analysiso, Prent
3. Engineering circuit analysis with PSPICE and prelReger
4. Engy Circuit Analysis: Hayt 6/e Tatelcgraw-Hill
5. A.Chakravarty: Networks, Filters & Transmission Lines
6. D. Chattopadlgay and P.C. Rakshit: Electrit@ircuits
7. A.V. Oppenheimer and A.S.Wilsky: Signals & Systems, PHI
8. R.V.Jalgaonkar.: Network AnalysisS§nthesisEPH.
9. SivandarrElectric Circuits Analysis. Vikas
10.Reza F. M. and Seely S., nAaModeok@ompaayt wor k Anjal
11.Roy Choudhury D., fANetworks and Systemso, Ne:
122KuoF. F., fANetwork Analysis & Synthesiso, Joh
MAGAZINES:
1. EDN

2. Electrical India Magazine

JOURNALS:
1. Circuits and Systems, IEEE Transactions
2. Circuits,devices and Systems, IET.




NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )
Name of the ModuleComputer Organization & Architecture
Module Code:CSE301
Semester3™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is desigdto meet with the objectives of:
1. Helping the studers to develop arunderstandthe nature and characteristics of the organisation an
design of the modern computer systems,
2. Focusng on theorganisation &peration of the CPU. The Intel Pentium CPU will be used as the
main case study.

B. Learning outcomes
Studentssuccessfully completing this module will be able to

1. Understand the key concepts that are likely to be included in the design of any modern compu
system,

2. Understand and to apply the basic metrics by which new and existing computer systems may
evaluated,

3. Understand and to evaluate the impact that languages, their compilers and underlying opera
systems have on the design of computer systems,

4. Understand and to evaluate the impact that peripherals, their interconnection and underlying d
operatios have on the design of computer systems,

5. Demonstrate the techniques needed to conduct the design of a computer

6. Examine different computer implementations and agbesisstrengths and weaknesses

C. Subject matter:
UNIT I

Concepts and Terminology: Digital computer components Hardware & Software and their
dual nature, Role of Operating Systems (OS).

UNIT II:
The ALU: ALU organization, Integer representation, Serial and Parallel Adders, is 1s and 2
complement arithmetic, Multiplicationf signed binary numbers, floating point number arithmetic,
Overflow detection, Status flags. Instruction formats, Addressing modes, Instruction execution wi
timing diagram.

UNIT III:
The CPU: Instruction sequencing, hardwired control unit, microprognachcontrol unit, interfacing
of memory and I/O.

UNIT IV:

Memory Unit: Memory classification, Bipolar and MOS storage cells. Organization of RAM,
address decoding, Registers and stack, ROM and RB&3M cell.Organization and erasing
schemes, Magnetic m®riesrecording formats and methods. Disk and tape Units. Concept of
memory map.Timing diagrams, -States, Timing diagram Controlling arithmetic and logic
instructions.Instruction sequencing with examples.Introduction to Mpregramming, Variations
in Micro-programming configuration.
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List of Experiments. (Minimum eight experiments should be conducted by students)

DesignRipple Carry Adder
DesignCarry-look-ahead adder
DesignRegisters and Counters
DesignWallace Tree Adder
DesignCombinational Multipliers
DesignBooth's Multiplier
DesignArithmetic Logic Unit
Memory Design

Associative cache Design

. Direct Mapped cache Design
. CPU Design

Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

Examination pattern:
1. Theoreti@al Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

Reading lists:
BOOKS

1. J. P. Hayes, fiComputer Archité¥®8 ure &
2. C.HamacherZ.Vranesic A Comput er Tata NamwHdl a2201il.0 n 0 ,
3

Or gani

M. Jain, SJain, V. Pillai, Cdmputer Organization and System Softwam@PB Publications,

2003.

P. Pal Chaudhuri, fAComput learnindPriyaerLid.208% i on &

4
5. MM.Manq di@put er System Architecturebo,
6. T.K.Ghosh&A. J.Pal, @omputer Organization & Architectude Tata McGraw-Hill,

7. A. S.TanenbaumT. Austin Stfuctured Computer Organisation, Pear son,
8. M. Rafiquzzaman©omputer Architectu@ Prentice Hall of India

MAGAZINE S
1. IEEE Micro Magazine, IEEE Computer Socidtinited State.

JOURNALS:
1. IEEE Transactins on ComputersEEE, Computer Society, United State.
2. ACM Transactions on Computing Systems (TEE6M New York, United State.
3. Journal of SystemArchitecture Elsevier, Netherlands

Pear sa

201 3|



http://virtual-labs.ac.in/labs/cse10/rca_design.html
http://virtual-labs.ac.in/labs/cse10/cla_design.html
http://virtual-labs.ac.in/labs/cse10/reg_cnt_design.html
http://virtual-labs.ac.in/labs/cse10/wta.html
http://virtual-labs.ac.in/labs/cse10/cmult.html
http://virtual-labs.ac.in/labs/cse10/booth.html
http://virtual-labs.ac.in/labs/cse10/alu.html
http://virtual-labs.ac.in/labs/cse10/memory.html
http://virtual-labs.ac.in/labs/cse10/ac.html
http://virtual-labs.ac.in/labs/cse10/dmc.html
http://virtual-labs.ac.in/labs/cse10/comp.html
http://www.computer.org/micro
http://www.computer.org/portal/site/transactions/menuitem.a66ec5ba52117764cfe79d108bcd45f3/index.jsp?&pName=tc_home&
http://www.acm.org/tecs
http://www.sciencedirect.com/science/journal/13837621

NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )
Name of the ModuleData Structure & Algorithm
Module Code:CSE 302
Semester3™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet with the objectives of:
1. Designing principles of algorithnand data structures,
2. Learning efficiency and scaling of algorithms,
3. Learning essential algorithms in computing,
4. Understanding generic data structures for common problems.

B. Learning outcomes:

Students successfully completing this module will be able to:
1. assess performance efficiency of sequential algorithms,
2. design data structures to enable algorithms and design sequential algorithms for performance,
3. implement designing algorithms and corresponding data structures using object oriented

programminganguages,

4. demonstrate deployment of essential data structures such as lists, stacks, queues, and trees,
5. demonstrate the use of algorithm design methods such as divide and conquer.

C. Subject matter:

UNIT I
Introduction : Basic concept of data, structureslaointers.
Arrays: Representation, implementation, polynomial representation, limitations.
Strings: Representation, String operations, implementing string.h library functions.

UNIT 11
Recursion - Design of recursive algorithms, Tail Recursion, &imot to use recursion, Removal of
recursion.
Linked List: Static and dynamic implementation. Single, double, circular, multiple linked lists.
Stacks: Recursion and Stacks. Static and dynamic implementation.Expression evaluation. Infix
postfix expressins, multiple stacks. Queues: Static and dynamic implementation, circular queues,
and implementation.

UNIT Il
Hash Tables:Hash tables implementation. Hashing techniques, single, double.
Storage ManagementMemory Management techniques, garbegkection.
Trees: Binary trees, binary search trees, static and dynamic implementation.AVL tree,B+ tree, B tree,
tree operations, insert, delete, and search.
Heaps Implementation, sorting etc.
Sorting and Searching:Different sorting techniques. Indem sort, selection sort, bubble sort, radix
sort, quick sort, merge sort, heap sort.

UNIT IV:
File Structures: Sequential and Direct Access. Relative Files, Indexed FilBs tree as index,
Multi-indexed Files, Inverted Files, Hashed Files.
Graphs: Representation of graphs, BFS, DFS sort.
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List of Experiments. (Minimum eight experiments should be conducted by students)
Experiments should include but not limited to: Implementation of array operations.
Implementation of Stacks and Queues: addideleting elements Circul®ueue: Adding & deleting
elements Merging Problem: Evaluation of expressions operations on Multiple stacks & queues:
Implementation of linked listsnserting, deleting, and inverting a linked list. Implementation of st&k
gueues using |linked |ists. Eg, Rail way ticketing
Implementation of polynomial addition, polynomial multiplication,sparse Matrices: multiplication,
addition. Recursive and Non recursive traversal of Trees
Implementation of threaded binary tree traversal.
Application of Trees. Application of sorting .
Implementation of different types of searching techniques like linear search, binary search with real life
analysis.
Hash tables implementation: searching, inegréind deleting, searching & sorting techniques.
Implementation of recursive function using Tower of Hanoi.
. Implementation of External memory data structure using B tree.
. Implementation of AVL tree.
Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%
Examination pattern:
1. Theoretical Examination: Open book and on line.
2. Practical Examination: Conducting experiment and viva voice
Reading lists:
BOOKS:
1. Seymour Li pschut z, fiDat a SNcGuaweHillur e 0, Schaulmod
2. P. S. Deshpande, 0. G. Kakde, AC & Data Strjuc
3. Aho Al fred V, Hopperoft John E., Ull man Jelff
Wesley, 1998.
4, Adam Drozdek, fAData Struchgagekemmimgnd Al gori thm
5. Hei | eman, iData Structures, Al gorithmdlil& Ob]j
Publishing Company Limited.
6. Mari appa Radhakri shnan, AData Structures Ujsi
7. Mar k All en Weiss, i Alagnodr i Rrharsl, e nDa8 al vStnrgu cwiutt
Wesley Publishing Company, 1996.
8 Horowitz EIlis & Sartaj Sahni , AFundament all s
9. Aaron M. Tanenbaum, fiHeardoraEd®ationu ct ures usi ng| C
10.Aj ay Agar wal ,THrDaugh s@Gad,ucCwlbrer Tech Publicat.i
MAGAZINES:
1. MSDN Magazine, Microsoft and 1105 Media, USA
2. IBM system Magazine, IBM, USA
JOURNALS:
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1. IEEE Transactions on ComputetEEE, Computer Society, United State

2. ACM Transactions on Embedded Computing Systems (TECS), United State
3. Journal of Systems Architectyt€lsevier, Netherlands

4. Journal of Discrete Algorithms (JDA) , Elsevier, Netherlands



http://www.computer.org/portal/site/transactions/menuitem.a66ec5ba52117764cfe79d108bcd45f3/index.jsp?&pName=tc_home&
http://www.acm.org/tecs
http://www.sciencedirect.com/science/journal/13837621
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Name of the ModuleElectronics Circuit & Devices |
Module Code: ECEB1
Semester3™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. Making the students to build a solid foundation about science & technology of the basic electror
elements, circuits and devices, namginction theory, electronéoles, diodes and transistors
2. Making the students to study the characteristics and hence functions & performance parameter
basic electronig devices
3. Providing a clear foundation of making different circuits using differembl@nations of dferent
diodes and transistors
4. Making student to understand the measurement parameters and criteria of circuits likes rectifiers,
circuits, amplifers

B. Learning outcomes:

Students successfully completing this module will be able to:
1. Clear understanding & utilization of seroitductor devices & fabrication
2. Design and develop different electronic circuits magdiodes andbipolar junctiontransistors
3. Measure their performanctsapply in particular systems

C. Subject matter:

UNIT I
Junction Theory: Conduction in solids. Pure and doped semiconductor, Metal Semiconducto
Junction, Concept of holes, Electron and hole mobility, Band Diagram, Ohmic & rectifying effects
Depletion & capacitance effects, Semicondusmiconductor junctignp-n junction, homo &
hetero junction, Equilibrium band diagram, Potential diagramsrofumction.

UNIT 11
p-n diodes: Metakinsulatorsemiconductor junctions, Band diagr@m junction diodes, diode
mechanism & 4V characteristics, Equivalerircuits of diodes, biased-p diode, Schottky diode,
Avalanche and Zener effect, Zener diode and-Wscharacteristics, Degeneration, Large doping,
Tunnel diode & its 4V characteristics, Backward diode, Half wave and Full wave rectifier circuits,
clipping and clamping circuits.

UNIT III:
Bipolar Junction Transistors Theory: n-p-n and pn-p junctions (BJT), transistors characteristics:
Emitter, Collector and Base terminalsyV | characteristics, transfer characteristics, inpuiput
characteristics,Bisi ng and Stability of transi stC&rCB06 K
CC, Small signal model of transistor.

UNIT IV:
Power Amplifiers and OPAMP: Introduction to Power amplifiefisClass A, B, AB, C, Push pull &
Tuned amplifier. Introduadn, characteristics of OPAMP, opéoop OPAMP configurations:
differential amplifier, inverting and neimverting amplifier.

UNIT V:

nc
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FET, MOSFET,Constant Current Source, FET as VCR, High Input Impedance Source Follower

High Input Impedance Emittérollower.
List of Experiments: (Minimum eight experiments should be conducted by students)

Design, implement and measure with graphical analysis of input and output of clipping and clampst
circuits with pn junction diode Differentiate clipping from @mpers in terms of engineering applications
based on experimental results and diagrams.

Design andstudy of the input / output of selfbias transistor circuits of different modes: CE, CB, CC
Measurement of the gain and the transconductance, and arsong the different modes.

Design, implement and measure gain, input and output resistance of CE mode voltage amplifier.
Design, implemenand measure input and output resistance of a RF amplifier with CE mode.

Design, implement and measure with graphanalysis of heat dissipation of a Class C amplifier
Design, implement and measure of gain of any push pull amplifier

Design, implement and measure of differential & common mode gain of a differential amplifier
Design a circuit to study ORAP Inverting &ad Nort inverting amplifier / Calculate gain, input
impedance & propose some industrial application of the circuits so designed.

Design & analysis a High Input Impedance Source Follow.

. Design FET as a VCBy PSoice simulator package

Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Wiaice.

Reading List:

BOOKS:

1. Milman&Hal ki as, il nt e(@Editto), TataBMc@rawtHillo ni c s 0

2. Chattopadhyaya, Rakhist, Saha @hEditioR),dNevkAge t |
International Publisher (2014)
S M Szand Kwok K.Ng @A P
Donald AANe a ma n , fi
McGraw Hill, New Delhi
Horowitz & Hill , @fHdidon)Aarmbridyé Unidrsity®Ptessoni ¢ s 0
R L SmithfiElectronics: Cicuits & Devices (“Edition), John Wiley & Sons Ltd
Steet mann and Banerjee, A® &ditionPrebticaHale 204 ect r
D. RoyChowdhuryand S. B. Jain,iLi near | nt e g r"aEdeiah),Ne®i Age u i
International Publishers,2004.

ysics of S e(@Edion)y Wiley Interscientee v i
e

h
Semi c ondu c:tBasic Pintip/es(3° Editiony Takae v i

Hw
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MAGAZINES:
1. Planet Analodhttp://www.planetanalog.com/
2. |EEE Spectrunhttp://spectrum.ieee.org/magazine
3. Electronics for younttp://www.electronicsforu.com
4. Electropageshttp://www.electropages.com/
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JOURNALS:
1. International Journal of Electroni¢sTaylor Francis).
2. |EEE Transaction on Circuits and SystéinRegular Papers
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Nameof the Module:Electronic Measurement and Instrumentation
Module Code: ECE302
Semester3™
Credit Value: 4 [P=2, T=0, L=3]

A. Objectives:

The course is desigdto meet the objectives of:

To build a solid foundation about basics measurement techniques.

To understand the measurement parameters and criteria of measurement.

To build a solid foundation of the Moving coil, Moving trodynamometer, Wattmeter.
Measurement technique of various parameters by CRO.

PwbhE

B. Learning Outcomes:

Students successfully completing this module will be able to
1. clear understanding & utilization of different instruments.
2. design and develop different instnents.
3. measure their performances to apply in particular systems.
4. knowabout different Transducers and actuators.

C. Subject Matter:

UNIT I :
Basic Measurement TechniquesMoving coil, Moving Iron, dynamometer, Wattmeter,Eleetro
static Instruments,
Errors in MeasurementDefinition of accuracy, precision speed of response, - non
linearity,techniques of lineamion, classification of errors, Statistical analysispduction to
reliability.

UNIT Il :
AC/DC Bridges: Wheatstone Bridge Principle, Kelvin, Wein,ndersonBridge and Scherring

Bridges, measurement of inductance, capacitaeséstancandfrequency.

UNIT Il :
Cathode-Ray Oscilloscope: Construction and principle of operation, Sweep and sweep
synchronizationMeasuremst of various parameters by CREigh frequency and low frequency
limitations T sampling and storage oscilloscopes.Frequency doinginuments, Wavenalyzer,
spectrum analyzer. Digital InstrumentatioDVM, DMM, frequency counter.

UNIT IV :
Transducers and actuators: piezoelectricsen LVDT, Measurement of pressure, Temperature and

flowSpecial Purpose Instruments: Signal generatorsefr.
D. List of Experiments: (Minimum eight experiments should be conducted by students)

1. Instrument workshojp observe the construction of PMMC, Damometer, Electro thermal and Rectifier
type instrument, Oscilloscope and digital multimeter.

To Calibrate moving iron and electrodynamometer type ammeter/voltmeter by potentiometer

To Calibrate dynamometer type Wattmeter by potentiometer

Study of voltageshunt and series ammeter behaviour

Pwn
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5. To Calibrate A. C. energy meter

6. Measure the resistivity of material using Kelvin Double Bridge
7

8

Measurement technique of power using Instrument transformer
Measurement technique of in Polyphase circuits
9. Measurementechnique of Frequency by Wien Bridge using Oscilloscope
10. Measurement technique of by Anderson Bridge
11. Measurement technique of Capacitance by De Sauty Bridge
12. To Study of static characteristic (accuracy, precision, hysteresis, repeatability, linearityjeakaring
instrument.
13. To Study of dynamic characteristic (fidelity, speed of response)
14. To Acquaintance with basic structure of DMM and measurement of different electrical parameters.
15. To Statistical analysis of errors in measurement using computer simulatio
16. To Study of advanced A/D converter along with its associate circuitry
17. To Study of advanced D/A converter
18. Realization of Data Acquisition System
19. Wave and spectrum analysis using digital storage oscilloscope & spectrum analyzer.

E. Teaching/Learning/PracticePattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Vaxe.

G. Reading list:

BOOKS:
1. H. S . Ekdarong instrunientatiom Tata McGrawHill Education

2. Helpic& Cooper KModern Electronic Instrumentation and Measuring Instrum@nts

PHI/Pearson Education
3. Nakra&Chowdhury liistrumentation, Measurement and Analgsista McGrawHill Education
4. Golding &Widlis, Eléctrical Measuring Instruments & Measureménts Pi t ma n
5. A.K. Sawhany A course in Electrical & Electronic Measurement & InstruménBhanpatRai
6. J.J.Carr, Eléments & Electronic Instrumentation and Measurement Pr ent i c e
7. A.J.Bowens Difgital Instrumentation Tata McGrawHill Education

MAGAZINE:
1. Electronics For You
2. Electronics Business Magazih#p://www.ebmag.com/
3. Chip,http://www.chip.in/
JOURNALS:
1. Journal of Electronic Measurement and Instrument
2. Instruments and Experimental Techniqu&s(inge)
3. |IEEE Spectrum
4. Bell Systems Technical Journal
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Name of the ModuleBehavioral Science
Module Code:HSS301
Semester3™
Credit Value:2 [P=0, T=0, L=2]

A. Objectives:
The course is designed to meet the objectives of:
1. Imparting theoretical lectures with case discussion.
2. Providing teaching with inclusive learning.
3. Making students aware about the importance of this subject in their future career.

B. Learning outcomes:
At the end of this module, students are expected ableeto
1. Work with efficiency as they had knowledge of the subject.
2. With the backup knowledge their performance will definitely be much better in their workplace.

C. Subject matter:

UNIT I
Behavioral Science:An overview: definitions, Man the criticdactor, Behavioral science and its
historical development.
Motivation: Nature of drives, needs and motives, work motives, need hierarchy theory and two factor
theory of motivation, how to motivate the workers at work, factors effecting the morale of svorker

UNIT II:
Industrial Sociology:Concept and Definitions; Importance for Engineers; Growth; Criticism of
the HawthorneStudies; Nature and scope of Industrial sociology, Industry and Community, Industry
and Tradition in India.
Society and TechnicalChange: Concet of social change, ma@ng and definitions of social
change, nature @ocial change. Factossch adNatural Cultural, Economic, Planning,
Technological, Indian InformationTechnology Scenario, Effect ofTechrology on Social
Institutions
Society and Environment:Meaning and Definitions, Characteristics, Classification of Environment,
Physical Environment and its Influence, Social Environment and its some basic elements,
Environment in Industry, lllumination, Noise, Atmospheric Conditidrigsic and Colour.

UNIT I
Groups: Meaning and Definitions, types of Groups, characteristics, functions of formal and informal
groups, merits and demerits of informal groups.

UNIT IV:
Human relations:Historical overview, definitions, early and laterpapaches to human relations,
strategies for establishing healthy human relations.
Labour management relationsl ndustri al rel ati ons; meani ng,
theory of industrial relations, Psychological and Gandhian approach to iabtedxtions, industrial
relations in Japan and India, industrial relation in coming years, challenges of coming years, ngw
dimensions of industrial relations, the ways of industrial peace. Trade unions; meaning ahd
definitions, functions of Indian tradénions, recent emerging trends in Indian trade unions.
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D. Teaching/Learning/Practice Pattern:
Teaching : 50%
Learning/ case presentation : 30%
Assignment :10%
Attendance 1 10%

E. Examination Pattern:

1. Theoretical Examination 150
2. Class test 130
3. Assignment 120

F. Reading List:

BOOKS:

1. Wendell L. French, Human Resource Management (4th Ed.) Proston: Honshto Mittin, 1998.
H.Fayol, Industrial and General Administration, Paris: Dunod, 1916.
Mintzberg, the Nature of Managerial Works: Upper Saddle River, N.J Printice Hall, 1973.
Fred N.Ker Linger, Behavioral Research: A conceptual Approach, New York:Holt Rinehart and
Winston,1979
Milter William R. And Stephen Rollnick, Motivational Intervieydsd ed.), Sept 7, 2012.
Daniel Kahnmen, Thinking Fast and Slow, April 2, 2013.
Elizabeth, D. Hutchison. Essentials of Human Behaviour, September 3, 2013.
Susan P.Robbins, Pranal Chatterjee, Edward R.Canda, Contemporary Human Behaviour Theory,
2013.

PwN
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MAGAZINES:
1. Leadership Quarterly
2. HBR Magazine

JOURNALS:
1. Journal of Behavioural Sciences
2. Behavioural and Brain Sciences
3. Journal of Contextual Behavioural Sciences
4. Harvard Business Review




A¢x NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )
SEMESTERT IV
Subject Code Subject P T L Credit
MAS 401 Stochastic Processes 0 1 3 4
MAS 402 Computational Numerical Method 2 0 3 4
ECE 401 Principal of Communication Engineering 2 0 3 4
ECE 402 Signal & System 0 0 3 3
ECE 403 Electronics Circuit & Devices || 2 0 3 4
EE 405 Control Engineering 2 0 3 4
HSS 401 Entrepreneurship & Innovation for Practices 0 0 3 3
Total 8 1 21 |26
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Name of the ModuleStochastic Process
Module Code:MAS 401
Semestera™
Credit Value: 4 [P, T=1, L=3]

A. Objectives:
The course is designed to meet the objectives of:

1. Imparting theoretical knowledge and practical application to the students in the area of Stochastic

Process,

2. Introducingthe basic notions of probability theory and develops them to the stage where one can

begin to use probabilistic ideas in statisticdfeience and modeling, and the study of stochastic
processes,

3. Providing confidence to students in manipulating and drawing conclusions from data and provide

them with a critical framework for evaluating study designs and results,
4. Injecting future scope arttie research directions in the field of stochastic process.

B. Learning outcomes:
Upon Completion of the subjects:

1. Students will add new interactive activities to fill gaps that we have identified by analyzing stude
log data and by gathering input froather college professors on where students typically have
difficulties,

2. Students will add new simulatiestyle activities to the course in Inference and Probability,

3. Students will be substantially prepared to take up prospective research assignments.

C. Subject matter:

UNIT I
Probability:
Theory of Probability: Random ExperimenSample space; Random Events; Probability of events.
Axiomatic definition of probability; Frequency Definition of probability; Finite sample spaces and
equiprobable measure as spedaases; Probability of Nedisjoint events (Theorems).Counting

techniques applied to probability problems; Conditional probability; General Multiplication Theorem;

I ndependent events; Bayesd6 theorem and rel at
Random variables(discrete and cdimuous); Probability mass function; Probability density function
and distribution function. Di stributions: Bi
Expectation and Variance (t and 62 excdpertded
of Binomal; Poisson and Normal Distribution (proof not required). Transformation of randon
variables (One variable); Chebychev inequality (statement) and problems.

UNIT II:
Approximation Theory: Binomial approximatioto Poisson distribution and Bimial
approximation to Normal distribution (statement only); Central Limit Theorem (statement); Law o
large numbers (Weak law); Simple applications.

UNIT III:
Statistics:
Sampling Theory: PopulationSample; Statistic; Estimation of parameters (consistedtunbiased);
Sampling distribution of sample mean and sample variance (proof not required).
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Estimation Theory: Point estimatdjaximum likelihood estimate of statistical parameters
(Binomial, Poisson and Normal distribution). Interval estimation.

Testing of Hypothesis:Simple and Composite hypothes@ritical Region; Level of Significance;
Type | and Type Il Errors; Best Critical Region; NeyrRgarson Theorem (proof not required);
Application to Normal Population; Likelihood Ratio Test (proof metjuired); Comparison of
Bi nomi al Popul ations; Nor mal P o puresadf Goodness of T ¢ s t
Fit (application only).

UNIT IV:
Correlation and Regression:Simple idea of Bivariate distribution; Correlation and Regression; and
simple problems

D. List of Experiments: NIL

E. Teaching/Learning/Practice pattern:
Teaching: 70%
Learning: 30%
Practice: 0%

F. Examination pattern:
1. Theoretical Examination & Open book examination.

G. Reading lists:

BOOKS:

1. P. G. Hoel, S. C. Portand C. J. Storle] nt r oducti on to Probabillit
Stall, 2000.

2. Khazani e, Ramakant , fiBasi c Probability The
Goodyear, 1976.

3. Ross, Shel don M, il ntroduction to Probabillit
1985. Third Edition.

4. S . Ros s, AA First Course in Probabilityod, 6t
5. Cr amer , Har al d. AfRandom Variables and Problab

University Press, 1970. Third Edition.
6. Par zen, EmamuéelrobfaModeée ty Theory and I|Its Appl

1960.
7. Rot hschil d, V. and Logotheti s, N . AProbabil]l i
8. Bail ey, Nor man T. J. ARnThe EIl ements of Stoclha
Sciences0o New Yor k, NY: John Wil ey, 1990.
9. Bhat, u. Nar ayan. AEl ements of Applied Stjoc
1984. Second Edition.

10. Karlin, Sanu e | and Tayl or, Howar d M. AA First Cour ¢
Academic Press, 1975. Second Edition.

11.Kar |l in, Samuel and Tayl or, Howard M. nA Secao

NY: Academic Press, 1981.
12.J. Medhii St ochastic Pr
13.Ros s, Shel don M. i
14. N. G. Das, St at il &VYol-li
I5Murray R. Spiegel , f

e s 0, 3rd Ed. , New Ajge
o] stic Processeso, Nije w
MclGraMEill. h o d s 0, Vol

abi ISchpumdd Dwuati ajei
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MAGAZINES:

Current Science (Indian Academy of Science)

The Mathematics Student (Math Student) (Indian Mathematical Society)
Mathematical Spectrum(The University of Sheffield)

Mathematics Magazine (Mathematical Association oéra)

+Plus magazine (University of Cambridge)

Ganithavahini (Ramanujan Mathematical Society)

ouprwNE

JOURNALS:
1. Advances in Probability and Related Topics (Marcel Dekker)
Annals of Applied Probability (Institute of Mathematical Statistics)
Annals of Probability (Institute of Mathematical Statistics)
Communications on Stochastic Analysis
Electronic Journal of Probability
Séminaire de Probabilités (Lecture Notes in Mathematics, Sprivigdag)
Stochastic Modelling and Applied ProbabilitygringerVerlag)
Stochastic Processes and their Applications
9. Stochastics: An International Journal of Probability and Stochastic Processes (Taylor & Francis
10. Theory of Probability and its Applications (SIAM)
11. Stochastic Processes and their Applicatidgisgvier.
12. Stochastics: An International Journal of Probability and Stochastic Processes, Taylor Francis
Online.
13. International Journal of Stochastic Analysis, Hindwai Publishing Corporation.
14. Journal of the American Statistical Association.
15. Journal of theRoyal Statistical Society, Series A, Statistics in Society.
16. Journal of the Royal Statistical Society, Series B, Statistical Methodology.
17. Journal of the Royal Statistical Society, Series C, Applied Statistics.
18. SANKHA, ISI, Kolkata.
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Name of the ModuleComputational Numerical Methods
Module Code:MAS 402
Semestera™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:

1. Introducing the basic concepts of round off error, truncation error, numerical stabilibpadition,
Taylor polynomial approximations; to derive and apply some fundamental algorithms for solvin
scientific and engineering problems: roots of nonlinear equations, systems of linear equatio
polynomial and spline interpolation, numerical diffdiation and integration, humerical solution of
ordinary differential equations.

2. Application of computer oriented numerical methods which has become an integral part of the life
all the modern engineers and scientists. The advent of powerful small essnpntd workstation
tremendously increased the speed, power and flexibility of numerical computing.

3. Injecting future scope and the research directions in the field of numerical methods.

B. Learning outcomes:
Upon Completion of the subject:

1. Students will be ldlled to do Numerical Analysis, which is the study of algorithms for solving
problems of continuous mathematics.

2. Students will know numeri cal met hods, al goni

scientific problems.
3. Students will be substantiglprepared to take up prospective research assignments.

C. Subject matter:

UNIT I:
Errors in computation: Overflow and underflow; Approximation in numerical computation;
Truncation and round off errors; Propagation and control of round off errors; Chamuingunding
off errors; Pitfalls (hazards) in numerical computations (ill conditioned and well conditioned
problems).

UNIT II:
Interpolation: Lagr angeds I nterpol ati on, Newt onds f
Extrapol at i o n;DiffSrenaetFormwasErr@r; Pvoblaims. d

UNIT lII:
Numerical Differentiation: Us e o f Newt ondés forward and back
Numerical Integration: Tr apezoi dal formula (composite);
Romberg Integration (s&ament only); Problems.

UNIT IV:
Numerical Solution of System of Linear Equations:Gauss elimination method; Matrix Inversion;

Operations Count ; LU Fact or i zJrtan Methodvl 6dausdeddl ( C

Method; Sufficient Condition of Cergence.
Numerical Solution of Algebraic and Transcendental Equations:lteration Method: Bisection
Method; Secant Method; Regtifalsi Method; NewtofRaphson Method.
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whN e

Numerical solution of Initial Value Problems of First Order Ordinary Differential Equatio ns:

Tayl orb6s Series Met hbudtt EuMetridecd Me4 thio dor Ram)g;

and AdamsVioulton Method.
List of Experiments. (Minimum six experiments are required to be performed)

Assignments on Interpolation: Newton forward & baeka; Lagrange.

Assignments on Numerical I ntegration: Trapezo
Assignments on Numerical solution of a system of Linear Equations: Gauss elimination, Gauss Jord
Matrix Inversion, Gauss Seidel.

Assignments on Solution oAlgebraic Equations: Bisection, Secant, Regtddsi, Newton Raphson
Methods.

Assignments on Ordinary Differenti alKut@uQider).on

Teaching/Learning/Practice pattern:
Teaching 40%
Learning: 10%
Practice: 50%

Examination pattern:

1. Theoretical ExaminatiarOpen book and on line.

2. Practical ExaminatianConducting Experiments and Vixéoce.
Reading lists:

BOOKS:

1. Kincaid and W. Cheney, AiNumeri cal Anald,si s:

AMS, 2002.

2. K. E. At ki nson, AANn I ntroduction to Numer.

3. S. D. Conte and C. de Boor-Anfi EAlegnoernittahrnyi cl
McGrawHill, 1981.

4. C. M. Bender and S. A. Or szag,r fASAcdiveamntciesdt sMaa
McGraw-Hill Book Co., 1978.

5. John H. Mat hews, ANumeri cal Met hods Med M
Prentice Hall of India, New Delhi 2003.
6. M. K. Jai n, S. R. K. l yengar and R. Knd Edgméering 0
Computationo, Ne w Agr%ediilion,llgc%?,national Pvt . L
7.V Rajar aman, AComputer Oriented "N editie  2013a |
8. Steven CNuGleaprca)] Met hodhsEd fMcGraneHillR00B.e er s 0
9. Bi an BrAadtire,enfdl y | ntr oduct Pearson RrenticélHalin20046. c a |
10. Ginther Hammerlin and KatHe i n z HoRN@Gmamning¢ ali MS8gringerVvieday,i c S
1991.
MAGAZINES:
1. Current Science (Indian Academy of Sciences).
2. The MathematicStudent (Math Student) (Indian Mathematical Society).
3. Mathematical Spectrum(The University of Sheffield).
4. Mathematics Magazine (Mathematical Association of America).
5. +Plus magazine (University of Cambridge).
6. Ganithavahini (Ramanujan Mathematical Society).
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JOURNALS:

Numerische Mathematik, Springer Link.

Acta Numerica, Cambridge University Press.

SIAM Review, University of Bristol, UK.

Journal of Computational Physics, Elsevier.

SIAM Journal on Numerical Analysis, University of Bristol, UK.
SIAM Journal on Scientific Computing, University of Bristol, UK.
IMA Journal of Numerical Analysis, Oxford Journals.
Mathematics of Computation, American Mathematical Society.
Foundations of Computational Mathematics, Springer Link.
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Name of the ModulePrinciple of Communication Engineering
Module Code: ECE401
Semester: %
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. To make the students to understand different types of modulation and demodatdtingues.
2. Communication signals to be encountered in communication engineering and to study their behavipur
in time and frequency domain.
3. To make students familiarization about radio signals transport by multiplexing and de multiplexing.
4. To make student® know about noise problem in communication, and to solve the problem.

B. Learning outcomes:

At the end of this module, stadts are expected to be able to:
1. Utilize the appropriate modulation techniques & multiplexing in transporting signals over a channel
2. Reject noise from the communication signals.

C. Subject matter:

UNIT I
Review:Classification of signals, Basic blocks of communication system, Introduction to various
terminologies: Transmitter, Receiver, Modulation, Carrier, ChanneRetgew of Frequecy Bands,
Fourier Transform and Fourier series.
Amplitude Modulation Systems: Need for modulation, normal AM, generation and demodulation
(envelope & synchronous detection), modulation index, {38B generation and demodulation,
Effect of phase and frequcy offset on demodulation, SSB: Generation using filter and phasing
method, detection. Frequency division multiplexed systems using SSB.

UNIT II:
Angle Modulation/Transmitter: Concept of frequency and phase modulation, frequency deviation
and modul ati on i ndex, FM spectr a, Carsonos r
Armstrong method, direct FM generation. Demodulation ofdistriminatory,Effect of nonlinear
distation and interferences, Superheterodyne analog AM/FM receivers, FM Broadcasting, system
Preemphasis and demphasis.
Receiver Signal Theory/Demodulation: TRF and superheterodyne receiver, AGC, FM receiver,
sensitivity, selectivity, image frequencgjection measurements, communication receiver and its
special featureBLL, Power Line Carrier: Interfacing with power line, description of a typical system.

UNIT 11
Sampling and Discrete time Modulations:Sampling Theoreni low pass and band pass,|$tu
Amplitude Modulation (PAM), Pulse Width Modulation (PWM), Pulse Position Modulation (PPM)
their generation and detectiqpase time division multiplying. Review of random signals and noise,
signal to noise ratio in amplitude and angle modulated systEmesmal and shot noise, White noise
and filtered noise, AWGN Properties, Noise equivalent bandwidth concept.
Random signal theory: Discrete probability theory, Continuous random variables, Statstically
independent random variables, Probability densityctions of sums, Transformation of density
functions, Ergodic functions, Correlation process, Spectral density.
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UNIT IV:

o

BOXONOS

.Design a 1 to 4 demultiplexer and use it with the circuit of experiment number 9 and justify th

Digital Communication: PCM, quantization noise, bandwidth, advantages over analog
communication, PCM system, Differential PCM, Deltadulation, Digital Modulation ASK, FSK,
PSK, DPSK, Digital Multiplexing.

List of Experiments: (Minimum eight experiments should be conducted by students)

Design an AM transmitter (or Use AM Trainer kit) to study Amplitude Modulation with given inpué
and carrier wave, and hence the power efficiency of AM.

Use the AM transmitter designed in experiment number 1 to generate SSB and DSB transmitter w
necessary other circuits. Study the output and power efficiency of the circuit.

Design a FM transrtter (or Use FM Trainer kit) to study Frequency Modulation with given input wave
and carrier wave, and hence the power efficiency of FM.

ith

Use the FM transmitter designed in experiment number 3 to generate PM with necessary other circuits.

Study the outputrad power efficiency of the circuit of PM transmitter.

Design an SSESC receiver and use it with the circuit of experiment number 2 SSBansmitter) to
design a complete SSBC radio.

Design PLL demodulator of PM and test the same with PM transmittigneel in experiment number 4.
Design any practical noise filtering circuit, and study its input and output in term of signal to noise ratio,
Design mixer circuit for any given FR amplifier, and study its performance.
Design a 4 to 1 FDM and study its ogton.

communication by multiplexing.

Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

Examination Pattern:
1. TheoreticaExamination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Vaze.

Reading List:

BOOK:
1. HTaub and D. L. Schilling, #(tEdioo)iMcGravsHil,o f
New Delhi
2. Carlson,i Co mmuni c at,@"Editior§ YasaMaGrawHill, New Delhi,
3. B P Lathiand zhi Ding Modern Digital and AnalogCommunicationSystems ,Oxford
University Press, India
4. L. W. Couc hanldi ,AnfaDiogi tCaolmmeh Editiany Rearson BRigaton,e m
Pvt. Ltd
5. JABet t s, ASignal Pr o c e s gUnihogks) Hddided & Btaughton htd a
(January 1, 1974)
Siman Haykin @ommunication System¢™ Edition), John Wiley and Sons Inc.
Kennedy and Davis, fEIl ec #"Editior) dataMc@ramuHili c at i
John G. Proakis and M Salehi , "Fundamental of Communication Systems", Pearson Education
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MAGAZINE:
1. Electronics For You
2. Electronics Business Magazine.
3. Chip

JOURNALS:
1. Journal of Electronic Measurement and Instrument
2. |EEE Spectrum
3. Bell Systems Technical Journal
4. Electronics Letter
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Name of the Module: Signals & Systems
Module Code: ECE 402

SEMESTER: 4"

Credit 3[P=0, T=1,L=2]

A. Objectives:
The course is design to meet with the objectives
1. To make the students tmderstand different types of signals to be encountered in communication
engineering and to study their behavior in time and frequency domain
2. To make the students familiarization about Fourier transform for the purpose of signal analysis
3. To make the studémusing MATLAB for signal and system analysis
4. To make the students understand about noise and their rejection by electronic filters required in
communication engineering.

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Understand different types of signals and to utilize Fourier Transform & MATLAB to analyze signal
and
2. Know about types & sources of noise.
3. Develop different filtering technique to reject noise.

12}

C. Subject Matter:
UNIT | :
Signal: Continuous Time and Discrete Time signals, Exponential and Sinusoidal Signals, Unit
Impulse, Unit Step Functions and Ramp Function. Power and Energy signal, Periodic and aperigdic
signals, Orthogonal signal. Time domain and frequency domain represewnfaisignal.
System: Basic System Properties, Characterization of systems: memory, linearity, causality, tim
invariance, stability.

1]

UNIT I
Fourier Series: Analysis and synthesis of Fourier series, convergence issues and conditions for
existence of th&ourier Series. Fourier Series of some useful functions.
Properties of Fourier Series: Linearity, Multiplication, Time Shifting, Time Scaling, Conjugation,
Parseval's Relation.

Fourier Transform: Fourier Transform definition, Fourier Transform of sonseful functions.
Convolution and correlation in time domain and frequency domain.

Properties of Fourier transform: Linearity, Time Shifting, Time Scaling, Differentiation, Integration
Convolution, Modulation.

UNIT Il
Laplace Transform: Definitions of Laplace Transform, Laplace Transform as a generalization of the
Fourier Transform. The region of convergence and its propertiez@ale plots. Inverse
transformation: role of the ROC in ensuring uniqueness. Properties of the Laplace Transform:
Linearity, Time Shifting, Time Scaling, Differentiation, Integration, Convolution. Pt#eo plot,
System characterization from the pakro plot. Onesided Laplace Transform.

UNIT IV
Random Signals: Poission distribution, Probability, events, mutually exclusiwengs, joint
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probability. Random variables and processes, Cumulative distribution functions, Probability dens
functions, mean, variance, standard deviation probability density functions.

Auto correlations, Stationary and ergodic processes, Poissorssi@au Rayleigh and other
distribution functions,

NoiseTypes of noise: White Gaussian Noise, Rayleigh &loBurst Noise, Thermal Noisdloise
band width. Effect of filtering of noise: Linear filtering, integration, differentiation and its effect on
PSDand PDF.

—

y

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Written examination and on line test.

G. Reading list:

BOOKS:
1. Alan V. Oppenheinflan S. Willskyandlan T. YoundSignals and System@tentice Hall, 1983.
2. BPlathif SilgnRr ocessi ng aQadbrilge Aress Berk&ly1998.e mo ,
3. John R. Pierce anEdward CPos ner , Al ntroduction to Commu
Plenum Pubkhing Corporation
4. J A Bett s, ASignal P r o cAansridn Elgeyvier Rubldhing @ompaoyn |a n
1971

MAGAZINES:
1. IEEE SignalProcessingvlagazine.
2. Circuits, Systemand SignalProcessing Springer

JOURNALS:
1. International Journal of Electmics Signals and Systems
2. International Journal of Electronics Devices and Circuits.
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Name of the ModuleElectronics Circuit & Devices ||
Module Code: ECE403
Semestera™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet tigectives of:
1. To teach & train studentthe characteristics and hence functions & performance parameters af
different unipolar, junction and oth&led effect transistors FET
2. Toteach & train studentthe design and implementing different bias circaitd amplifiers made of
FET
3. Toteach & train studentéie advanced circuits, namely different oscillators made of transistors
4. To teach & train studentthe advanced circuits, namely different arithmetic operations & active
filters, made of operational anifptrs
5. Toteach & train studentsbout circuits, namely astable, monostable and bistableoscillators made o
UJT and 555 timer

=

B. Learning outcomes:
Upon completion of the subjegttudents are expected to be able to
1. Clear understanding & utilization of FEUJT and Linear ICs namely, @mtional Amplifier & 555
timer
2. Design and develop different advanced electronic cscudde of these devices and ICs
3. Utilize the sengonductor sensors and detectors

C. Subject matter:

UNIT I:
Feedback Circuits: Concept of feedback, Classification of feedback amplifiers, General
characteristics of negative feedback amplifiers, Effect of Feedback on Amplifier characteristics
Voltage seried/oltage shunt, Current series and Current shunt Feedback configuSiinogs
problems.
Oscillators:Conditions for oscillations. RC and LC type Oscillators, Crystal oscillators, Frequency
and amplitude stability of oscillators, Generalized analysis of LC oscillators, Quartz, Hartley, and
Colpitts Oscillators, Rhase shift antVien-bridge oscillatorsCrystal OSC

UNIT II:
Operational Amplifiers: Operational Amplifiers & its biasing block, Study of characteristics,
Differentiator, Integrators, Active filters, Summation and subtraction circuits madePaMP,
Familiarizations wih OPAMP ICs: 709and 741, Diff. Comparator circuits, Log amplifier,
Instrumentation Amp; PLL, DLL, Diff. Waveform generation, A/D & D/A converter
Unipolar Transistors and application: Field effect transistors: Principle of operation and
Fabrication of JFEE(Junction Field effect Transista@MOS (Complementary MOS): Characteristics
and parameters, Equivalent Circuits, Bias Circuits of JEFT(CD, CS, CG), FET Amplifiers and
Oscillators, FET Voltage Follower, FET Voltage Control Resi@SFET (Metal Oxide
Semiconductor FET)

UNIT I
Uni Junction transistors: Principle and fabrication of UJT and its complement Pinch off / standoff

ratio, Bias circuits, Generation of Sawtooth wavefosimndy of PUT
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UNIT IV:
Other Semiconductor devices and 555 timerPrinciple and application of thyristors;ngp-n/ n-p-
n-p devices, Semiconductor sensors and detectors: LED, LCD, Photodiode, Photo transistor, Timer.
Monostable and astable operation using 555 timers, linear voltage regulator: series and shunt,
Switched node power supply

©

List of Experiments: (Minimum eight experiments should be conducted by students)

Design, implement and analysis output wave form of a Wien Bridge oscillator

Design, implement and analysis output wave form of a Heartly oscillator

Desig, implement and measure input and output of a voltage amplifier made aof JFET
Design, implement and measure input and output of Emitter Follower made of JFET
Design a voltage amplifier with minimum dissipation (1/2 voltage biasing) and test it.
Study ofl- V characteristics of UJT with variable bias resistors

Using a 15volt supply and a 2N2646 UJT, design a pulse generator for a pulse rate of frequency of (10
KHz. Assume d =p®.4.67 ttoo 09.75 kK@d R

8. Design & test UJT leakage isolation circui

9. Design & test UJT made pulse divider circuit.

10. Study IC 556 timer & design a pulse generator & analyse.

11. Design, implement and analysis of output wave form of astable oscillator made.of UJT
12. Design, implement and study active filters mad#Caf41 Opamp

13. Design, implement and study integrator and differentiator circuit mad&/6® Opamp

14. Design, implement and study astable oscillator with different frequencies mHzES6f

NogahswdbE

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and VWiaice.

G. Reading List:

BOOKS:
1. R. L. Boylstedand Nashel sky, AEl ectroni o% EddienyArentees & C
Hall of India, New Delhi
22 S M Sze, APhysics of Semiconductor Devices|o,
3. H Ahmed and P J SpfremdbugiynedrEd ecAmolnmtcrsod | ct
4. Millman ,Tauband Mothikj APul ses widti gh it iad ,(%Edﬁimj Tata McGoaw
hill, New Delhi
Mi | | man and Geab e, @hSditoR)dataMc@rawHill, New Delhi
J Wat son, i Se mi c on Adaro Hilger LtdCBristaf1970)t Designo
Donald L.Schillingand C.Belovefi EIl ectroni c Cir cui (3°Editdd)iTata r et e
McGrawhill, New Delhi
8 Hayes & Horowitz, AStudent Manual for the |An
9. Mi Il Il man & Hal ki as, (3 Ediiony TataMcGead HilE Nexidethir oni ¢ s |0

No o
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10. Ben G. Streetman, Sanjay Bane¢jelid State Electronic Devioeq " &dition)Pearson Prentice
Hall, 2006

11. David NeamanfiMicroelectronics Circuit Analysis And Desigy3® Edition)McGraw:Hill
Science Engineering, 2007

MAGAZINES:
1. IEEE Circuits andDevices Magazine
2. |ET Digital Library: IET Circuits, Devices & Systems
3. Circuit Cellar

JOURNALS:
1. International Journal of Electronics Devices and Circuits
2. Journal of Active and Passive Electronic Devices
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Name of the Module: ControBystemEngineering
Module Code: EE05

Semestera™

Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. Show the classical design methods which have been greatly enhanced by the availability of low gost
computers for systermalysis and simulation.
2. View, how the graphical tools of classical design like root locus plots, NY Quist plots, Bode plots and
Nichols chart can now be more easily used with computer graphics.

B. Learning outcomes:
Upon completion of the subjects:
1. Familiarize the basic of dynamical system theory while, at the same time, equipping them with the
tools necessary for control system design.
2. The emphasis is based on the design in order to show how dynamical system theory fits into practical
applicationsln this module various methods of control system design are discussed.

C. Subject matter:

UNIT I
Introduction: Concept of feedback and Automatic Control, Electrical analogy of physical system.
Transfer Function, Design and Compensation of control systelnsk diagram representation of
Control Syst ems, Bl ock Diagram Al gebr a, Signal
in state space.

UNIT II:
Control system components: Error sensing devices, potentiometer, Synchros, D.C. and A.C.
tachometers,esvomotors, modulators and demodulators.
Mathematical modelling of physical systemsState space representation of differential equations,
Liguid level systems, Pneumatic systems, Hydraulic systems, Thermal systems, Transformation| of
mathematical models MATLAB.

UNIT I
Steady State and Transient Analysisintroduction to first order, second order and higher order
control systems, Transient analysis of closed loop systems, Transient errors and their minimisation,
steady state error and their minimisati error coefficients, P, Pl andIfD type controllers, Effects
of integral and derivative control on system performance, Tuning methods: Aieglerh ol 6 s Tun
Zero placement approach, degrees of freedom.

UNIT IV:

Stability of Control Systems: R-H criteria, Nyquist criteria, Bode Plots. Polar Plots, Nichols chart,
measures of relative stability. Construction of Root Loci for simple system, effects of the movement
of poles and zeros, Lead compensation, Lag compensationl_agatbmpensation, Improweent of
system performance through compensation. Case studies on control voltage, current,
frequency,position and speed. Control of liquid level, density, flow, temperature etc, Relative stability
analysis, State space analysis, controllability, obsertabil
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© N

10.

. List of Experiments: (Minimum eight experiments should be conducted by students)

Familiarization with MATLAB control system toolbox, MATLAB Simulink toolbox & PSPICE.
Determination of step response for first order & second order system with ueallyafek on CRO &
calculations of control system specification.

Calculation and verification of time constant, peak overshoot, setting time etc. from the response.
Simulation of step response & impulse response for §ptypel & type-2 system with unitfeedback
using MATLAB & PSPICE.

Determination of Root Locus, Boddot, Nyquist Plot using MATLAB Control system toolbox for
2"order system determination of different control system specifications from the plot.

Determination of PI, PD, PID controllertamn of first order simulated process.

Determination of approximate transfer function experimentally from Bode plot.

Evaluation of steady state error, setting time, percentage peak overshoot, gain margin, phase margin,
addition of lead compensator & lwompensator in forward path transfer function for unity feedback
control system using PSPICE.

Determination of control system specifications for variations of system parameters in practical positi
control system.

a. Design of a second order linear timeariant control system and study of system response with unit
step input.

u(t) w2 c(t)

n

S+2s¢ W+ W

_

b. Design a scheme for minimization of possible oscillation with generation of the dotted signal as sho
below.

—

c. Generalization of the technigdor oscillation free response based on above idea (b).

Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination anch@nelst.
2. Practical Examination: Conducting Experiment and \Wimce.

Reading List:

with

wn
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BOOKS:
1. Kuo B.C. Automatic Control System, PHI
2. Das Gupta S : Control System Theory ; Khanna Pub.
3. Nagrath | J & Gopal M Control Systems Engineering, New Age International Pub.
4. Ogata K : Modern Control Engg. PHI
5. Dorf R C & Bishop R.H.: Modern Control System ; Addisaiisley
6. Bolton: Industrial Control & Instrumentation, Orient Longman
7. Nakra: Theory & Applications of Autorti@a Control, New Age International
8. Gopal: Modern Control System Theory, New Age International
9. Gopal: Digital Control Engineering, New Age International
10. Sinha: Control Systems, New Age International

MAGAZINES:
1. Industrial Electronics Magazine, IEEE.
2. Controland Automation Magazine, IEEE.
3. Process control and engineering, Elsevier.
4. Control and Automation Magazine, IET.

JOURNALS:
1. Intelligent Systems, IEEE Transactions.
2. Journal of Control Theory and Applications, Springer Publications.
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Name of the ModuleEntrepreneurship and innovation for Practices

Modu

Semester4™
Credit Value:3[P=0, T=0,L=3]

A. Objectives:
The course is designed to meet the objectives of:

NS

B. Learning outcomes:
At the end of this module, students are expected tbleca

4. Start their venture more scientifically.
5. Start their venture by linking with the financial institutions.

C. Subject matter:

UNIT I:
Introduction to Entrepreneurship: Meaning, Role of Entrepreneur, Entrepreneur Process: different
approachedylotivation for becoming an Entrepreneur.
SME:Concept, its role, status, prospects and policies for promotion of SMEs.
Importance of Entrepreneurship: innovations, Qualities of successful Entrepreneur, Functions of
an Entrepreneur, Types of Entreprenessues & Problems Entrepreneurial Practices.

UNIT 11
Importance of Entrepreneurship: Innovations Converting Innovation to Economic Value which
includes, Growth Strategies, value position, Market Segments, Value Chain Structure, Rever
Model etc., Qualies of successful Entrepreneur, Functions of an Entrepreneur, Types d
Entrepreneur, Issues & Problems Entrepreneurial Practices.
Contribution of Entrepreneurs: Towards R&D, creates Wealth of Nation & Self prospect with
Challenge.
Entrepreneur Carrier: Different Stages, Entrepreneur Development Programmers (EDPS).

UNIT I
Characteristics of Entrepreneurship: Risk taker, Perceptive, Curious, Imaginative, Persistent, Goal
setting, and Hardworking, Research & Management Skill, Organizing & Congro8iot skills and
Feasibility.
Women Entrepreneurship: Opportune, promotion Hurdles and Prospects of women Entrepreneurs.
Factors & Models of Entrepreneurial Development.
Social Entrepreneurial Initiative: Solving social Problems, Business plan, Strategic Ri&n
Business Plan

UNIT IV:

le Code:HSS401

To involve themselves in the business activities

Starting innovative practices in theentrepreneurial activities.
Developng their skills on the traits that they wantcarry forward.
Starting activities on Forest based Technology.

Forest based Industries: Mobilization of resources from NTFP products, Processing UNITSs,
Technical and Financial Feasibility study and analysis of projects undegngglibyment scheme
including smallentrepreneur.

Farm baseénterprises for production and post production of Agoduce

ue

-
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Crops: Cereals, Legun® Oilseeds; Horticulture cropBruits and egetables; Livestock production
Poultry, Fishery, Medicinal and Aromatic plants.

Handlooms & Sericulture; Handicraft, cqute & leather

Micro entrepreneurial skills development and good production practices

D. Teaching/Learning/Practice Pattern:
Teaching 70%
Learning 30%
Practice : 0%

E. Examination Pattern:
3. Theoretical Examination

F. Reading List:

BOOKS:

1. Desai, VasantSmallScale Industries and Entrepreneurship. Himalaya Publishing House, Delhi.

2. Kaulgud, Aruna, "Entrepreneurship Management". Vikas Publishing House, Delhi.

3. Cynthia, L. Greene, "Entrepreneurship Ideas in Action". Thomson Asia Pvt. Ltd., Singapore.

4. TimmonsJerry A., and Spinelli, Stephen, "New Venture Creation: Entrepreneurship for the 21st
Century", 8th Edition, Boston, MA: Irwin McGrakill

5. Entrepreneurship: Successfully Launching New Ventures by Barringer, Pearson Education
Publishing

6. Hisrich, Entreprerurship, Tata McGraw Hill, New Delhi, 2001

7. Donald F. Kuratko, Entrepreneurship: Theory, Process, Practice Cengage Learning

MAGAZINES :
1. Longe Magazine
2. Home Business Magazine
3. Entrepreneur

JOURNALS:

International Journal of Entrepreneurship
InternationalJournal of Innovation Management
Journal of Small business and Entrepreneurship
Journal of Human Values.

Journal of Management Research

arwdE




A¢x NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )
SEMESTERT V
Subject Code Subject P T L Credit
ECE 501 Microprocessor, Microcontroller & Embedded Systq 2 0 3 4
ECE 502 RF & Microwave Engineering 2 0 3 4
ECE 503 Digital Communication Engineering 2 0 3 4
CSE 503 Database Management System 2 0 3 4
ECE 504 Digital Signal Processing 2 0 3 4
HSS 501 Industrial Management 0 0 3 3
ECE 505 TelecommunicatiofEngineering 0 0 3 3
Total 10 |0 21 | 26
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Nameof the Module: Microprocessor, Microcontroller & Embedded System
Module Code: ECE01
Semester: 8
Credit Value: 4 [P=2, T=0, L=3]

A. Objectives:
The course is design to meet with the objectives of:
1. To studythe Architecture of miprocessor and microcontroller
2. To study thenterrupts and DMA
3. To study the synchronous, asynchresanterrupt driven using 8255

B. Learning Outcomes:
Upon completion of the subjects, the student would be able to:
1. Understanding bas principle ofmicroprocessar
2. Microprocessor programming and interfacing
3. Understand efficiency in mioprocesscebased system.
4. Write code or a compiler for a microprocessor which takes advantage of the advanced architectura
techniques.

C. Subject Matter:

UNIT | :
Microprocessor:Architecture of microprocessor; case study with intel series of microprocessors.
Assembly language programming using intel 8085 microprocégditprocessors:8086and
architecture,segmented memoryhascycles,read/writecycleinmin/maxmode.Reset
operation,waitstate,Haltstate,Holdstate,
Lockoperation,interruptprocessing.Addressingmodesandtheirfeatures.

UNIT Il :
Interfacing  of memory to a microprocessor; system bus, timing
diagram,peripheralchip€hmappedlO&MemorymappedlO). InterruptsandDMA. Interfacing of
I/O devices; modes of data transfer, synchronous, asynchrantarsypt driven using 8255 PPI
interfacing of DAC and ADC. Serial mode of data transfer using 8251.

UNIT Il
Interfacing of key board and display devices using 8279,
Peripherals:8279,8255,8251,8253,8237,8259,
A/DandD/Aconvertersandinterfacingofthesame.Typicalapplicationsofamicroprocessor.

UNIT IV :

Microcontroller: Overview of 8031 and 8051 microcontroller. Architecture.l/O Portselhory
organization, addressing modes and instruction set of 8051, simple ppidgraory and 1/O
interfacing to 8051 microcontrollgrogramming 8051 timers and counters

D. List of Experiments: (Minimum eight experiments should be conducted by students)
1. Start two set of integer into two arrays. Add even number into two arrays. Add even number of one ar|

with odd number of another & viderersa.
2. To develop a subroutine to add two floating point quantities.

ray
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. To develop program to multiply two single bytesigned numbers, giving a 16 bit product.
4. To develop subroutine which will multiply two positive floating point numbers.
5. Design a delay loop using i) NOP instruction and ii) Loop Instructions. ADD X, Y for a fixed period,
Compare the two.
6. To write programo evaluate P* Q*+R*S are 8 bit binary numbers.
7. To write a program to divide a 4 byte number by another 4 byte number.
8. Write a program for adding first N natural numbers and store the results in memory location X.
9
1
1

. Write a program which decrements a hex hanstored in register C.
0. To design and interface a circuit to read data from an A/D converter, using the 8255 A
1. To design and interface a circuit to convert digital data into analog signal using the 8255 A in the memory
mapped /0.
12. To interface a keybodmwith the microprocessor using 8279 chip and transfer the output to the printer.
13. To design a circuit to interface a memory chip with microprocessor with given memory map.

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Vaxe.

G. Reading List:

BOOKS:
1. Ramesh S.  Gaorkar fiMicroprocessor  architedure, programming and
applicationsnith8085/8085A0, Wileyeastern Ltd,1989 .

2. Intel Corp: TheB085/8085A. Microprocessor Book Intel marketing communication, Wiley

interscience pulications,1980.

3. Muhammad Ali Mazidi, Janice Gillispie Mazidi and Rolin McKinldifhe 8051
Microcontroller AndEmbeddeds t e ms Usi ng A ¥EdéionpPegrsolindta Co | (
Adam Osbornand J. KanelAn introduction to microcomputers Vol.2i some red
MicroprocessoinGalgotia Book 8urce, New Delhi
Rayand BhurchandifiAdvanced Microprocessor® TMH
Intel Corp. Micro Controller Handbooki Intel Publications,1994.

Douglas V. Hall fiMicroprocessorsand Interfacingd McGraw Hill International Ed. 1992
Alan R. MillerfiAssembly Language Programming the IBMPCO, Sulex Inc, 1987
BaryB.BreyfiThelnelMicroprocessors8086/8088,80186,80286,80386&804860PrenticeHall, |
ndia

10. Kenneth. J. Ayald@iThe 8051 microcontrollér (  3ditiash), E@ngage learning, 2010

»
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MAGAZINES:
1. IEEE Spectrum
2. Electronics for you
3. Electropages
4. The Future oMicroprocessors

JOURNALS:
1. Microprocessors and MicrosystestSmbedded hardware design (Elsevier)
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2. International Journal of Embedded Systems
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Name of the ModuleRF & Microwave Engineering
Module Code: ECBO02
Semester5™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objeciies
1. To make the students to study the microwave spectrum, tubes, components, diodes and device
2. To study the operation, functions of microwave sources, diodes and devices and to know about
application of these devices for microwave circuits & systeatiarrand satellite communication
3. To expose students to the measurement of microwave & RF circuits
4. To make the students to learn about EMI and EMC
5. To understand and study in depth of the theory and the technology of microwave componer
devices, diodesubes and sources
6. To know about the microwave circuit measurement & communication system design; and
understand EMI & EMC

B. Learning outcomes:

At the end of this module, stadts are expected to be able to:
1. Clear understanding & utilization of microwaspectrum, components, diodes, devices & sources.
2. Design and develop different microwave circuit & their utility in satellite application.
3. Applications of EMI & EMC.

C. Subject matter:

UNIT I:
Spectrum: Classification and band concepts of electromagnetictgpec RF and Microwave
spectrum, hi storical background of RF and M
displacement current, skin depth, Poynting theorem, Poynting Vector, RF lines, Smith Chart.
Transmission Line Theory:TelegraphicEquation, Ch. Impedance, Transmission losses, VSWR,
Unknown impedance measurement using shift in minima technique and impedance matching ug
signal and double stub matching

UNIT 11
Micr owave waveguides and componentRectangular waveguide amitcular waveguidé mode
structure, cubff frequency, wall current, attenuation; microwave cavifiesectangular cavity
resonator, Q factor, scattering matrix and transmission magtix;n lossgain considerations noise
figure, attenuator, phase stef, directional coupler, Bethe hole couplenagic tee, hybrid ring,
circulator, isolator, Antennas.
Microwave Tubes: Limitations of conventional tubes, Multicavity Klystron, Reflex Klystron,
Magnetron, Travelling Wave Tube, Backward Wave Oscillator

UNIT Il
Applications of Microwave: Radar system, Satellite Communication System, Industrial Applications
of Microwave.
MicrowaveMeasurement: VSWR measurement, power measurement, impedance measuremer
frequency measurement.

UNIT IV:

the
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RF Circuit: Low pasdilter, high pass filter, band pass filter, RF amplifiew noise consideration.
EMI / EMC: EMI standard, radiated and conducted EMI and susceptibility, wire antenna, EM|
sensor, antenna factor, cable to cable coupling, electrostatic discharge

D. List of Experiments: (Minimum eight experiments should be conducted by students)

1. To investigate the properties of a system comprising a dipole and a parasitic element. Understand the
terms o6driven el ement 6, 6r ef | ec anennéd and éxdmine engltt o|r 6
element Yagi. To see how gain and directivity increase as element humbers increase.

2. Toinvestigate the Radiation Pattern of Printed antennas

3. Be familiar with the Parabolic/Dish form of antenna. To investigate the gain and diyecfithe dish
antenna. Appreciate the advantages and disadvantages of a dish antenna as compared with a Yagi.

4. Study of Smith Chart

5. Be familiar with the Log Periodic form of antenna. To investigate the gain, and directivity of the lo
Periodic antenna ovea wide frequency range. Appreciate the advantages and disadvantages of a log
periodic Antenna as compared with a Yagi.

6. Understand the terms ¢ébayingd and o6éstackingd |as
Yagi antennas. To compare the@rfprmance with a single Yagi.

7. A matching stub is a piece of transmission line which is normally short circuited at the far end. Stub has
an input admittance which a pure susceptance and it is used to tune the susceptance component of the line
admittance Stubs are particularly used at higher frequencies for variety of loads. How a matching stub
used to matching the frequency.

8. Study and show variation in the radiation strength at a given distance from the antenna and
detector will show a highrestrength when it is nearer to the transmitting antenna and shall reduce
gradually with increasing distance.

9. Study of Spectrum Analyser

10. Measurement of EMI Field using EMC Sensors

O

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practie@ : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and VWiaice.

G. Reading List:

BOOKS:
1. S Y Liao, fAMicrowave Devices20@6nd Circuitsaol
2. Reimhol d Ludwi g anBFP@vetuBrebe&skond, Pear son
3. Matthew M Radmanesh, AfRadi o Frequency and| M
Education Asia.
4 David M Pozar, AMi crowave EnmRQO6Eneeri ngo, Jolhn
5. Peter A Rizzi, AfMPasswageCEngunesoj nBrentiife
6. M L Sisodia, A Mi cirVoancauvuem Aacntdi vSeo IDedv i Steast e 0, N e
7. M N O Sadiqu, AEl ements of Electromagneti smo
8. KC Gupt a, AMi crowave Engineeringd New Age | nt
99 M I Skolni k, Al ntroduction to Radar Systemso
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10.S. K. Ray et al , fiMi crowave Semiconductor

MAGAZINES:

Microwaves & RF

IEEE Spectrum

Electronics for you

Electropages

IEEE Microwave Theory and Techniques Society

ardE

JOURNALS:
1. IEEE Microwave Theory and Techniques

De:
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Name of the ModuleDigital Communication Engineering
Module Code: ECEB03
Semesters™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. To make the students to understand different types of digital coding, decoding, modulation and
demodulation techniques for both base band & broadband communication.
2. To make students familiarization about standard hierarithyning, staffing, multiplexingle
multiplexing and important keying techniques.
3. To make students to know about information theory & coding.
4. To understand and study about different types of digitatulation, demodulation, broadband
communication

B. Learning outcomes:
At the end of this module, stadts are expected to be able to:
1. Utilize the appropriate digital modulation techniques & multiplexing in transporting digital signals
over a channel and
2. To utilize appropriate line coding, compression coding to transport signals.

C. Subject matter:

UNIT I
Introduction: Perspective of digital commicationDigital Representation of Analog Signal, Certain
issues in Digital Transmission, Advantages of Digi@mmunication Systems, Bandwie#iN
tradeoff, Hartley Shannon LawNyquist Sampling Theorem, Unipolar and bipolar sampling,
Elements of digital communication system.
Multiplexing : Frequency Divisin & Time Division Multiplexing, multiplexing hierarchy,
synchronous and asynchronous multiplexing, pulse staffing and word staffing.
Digital modulation technique: ASK, FSK, PSK, BPSK, DPSK, BFSK, MARY QPSK, MSK
principles, QASK, Error calculation.

UNIT 11
Source encoding:Pulse code modulation, guantizatianise, linear and nelinear quantization,
companding. Differential pulse code modulation, delta modulation, adaptive delta modulatam, p
and Alaw, Delta sigma modulation, linear predictive coders, PCM, DPCM, DM, ADM, Analysis,
Signal to Quantizatiohoise Ratio, Slope Overload Condition, Start Up Noise, System Design
Line coding: UPNRZ, UPRZ, PNRZ, PNZ, Manchester, differentiéhnchesterand their spectral
characteristic, self synchronization properties of some of the encoded sign&l|, DB 3.
Information Theory and coding: Concept and measure of information, Entropy, Discrete and
continuous message, Message source, zero memory source, extension of zero memory source,
Markov source and their entropy, Channel with and without memory, Channel gapteitay and
Shannonés | aw, Uni quely decodabl e codes, Il ns
inequality, Construction of instantaneous codes, Huffman and Shariamo coding.

UNIT llI:
Baseband Transmission:Base band signal receiver:itégrate and dump type filter, probability of
error calculations, optimum filters, coherent reception, matched filter and its transfer function.
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Probability of error of matched filter. Regenerative repeater, Bit synchronization, Inphase and

midphase synchrozer. Early late gate synchronizer. Frame synchronization.

Equalization: Inter symbol interference (ISI), Purpose of equalization, Eye pattern, Nyquist criterion

for zero ISI, fixed equalizer, Design of equalizer, Adaptive decision directed equalizgal Par
response signaling.

UNIT IV:

©

ogrwWNE

Spread-spectrum modulation PseudeNoise Sequence, A motion of Spread Spectrum, Direct
Sequence Spread Spectrum with Coherent Binary P3lafteKeying, Processing Gain, Probability
of Error, Frequenciop Spread Spectryr@odeDivision Multiplexing.

List of Experiments: (Minimum eight experiments should be conducted by students)

To verify Nyquist theorem

To design8-bit PCM coderdecoder to perform PCM coding & decoding of a given test signal.
Verify u -law and Alaw companding in hardware

To design an ADPCM codeattecoder to perform ADPCM coding & decoding

To generate fn sequence with shift Regist

To perform delta modulation/demodulation of a test signalfiidut overload noise and -@rdination
noise/estimatslope oveftoad condition Find thestartup noisef presence

To performASK modulation and demodulation using given test signal.

Design a line coding(NRZ codin@ipolar codingmanchestr coding.

To implement PSK Design FSK system (or use a tradiieto perform & test the FSK with given signal

. Design a TDM system (or use a trainer kit) to perform & test the TDM with a few given signals
. Write program to implement Huffman and Shanfk@mo coding
. To design single channel direct space spectrum ratatuhnd demodulator with code binary phase shift

scheme.

Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. PracticalExamination: Conducting Experiment and \AVaice.

Reading List:
BOOKS:
1. Carl son, f Co mmuy4 Editie)TataMcgraBHillsNewe Dethi
2. L. W. Couch Li, ADigital a n@" Editrog),MarmillanC o 1
Publishing Co, New York
3. JABet t s, nSignal Processing, Modul ati on an

Latest Edition
4. Taub & Schilling, Principle of Communication System, Tata McGraw Hill
5. B P Lathi, AModern Digital and Anal ogss,Coi
Latest Edition.
6. Si mon Hayk

in ACommunicati on Systemo, Jhon
7. L W Couch |1 f

Modern Communication System
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8 J G Proaki s, ADi gital Communi cati onso, Mc G
9. JDas, S K Mullick, P K Chatterjee, Principle of Digital Communication, Wiley Eastern Limited,
Latest edition

MAGAZINES:

IEEE Communication Magazine.

IEEE Signal Processing Magazine.
Electronics Business Magazine.
Telecommunication Magazine.

IEE ASSRMagazine

IEEE wireless communication magazine
IEEE Personal communication magazine

NouoswbhE

JOURNALS:

IEEE journal on selected Areas in communication.
IEEE Spectrum

Bell Systems Technical Journal

AT & T Bell Laboratory Technical Journal

Electronics Letter

Internaional Journal of wireless Information Networks.
British Telecom Technological Journal

International journal of satellite communication
Journal of Application of signal Processing

CoNor®ONE

r
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Name of the ModuleDatabase Management System
Module Code:CSE 503

Semester5™

Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:

ourwNE

B. Learning outcomes:
Students successfully completing this moduiiébe able to :

C. Subject matter:

UNIT I

UNIT Il

Unit 1ll:

. Understand the concept of data planning and Database design
. Know the steps in the developmentztabases

. Trace the history and development process of, SQL

. Know the scope and extension of SQL

Explain the purpose of a tidbase management system (DBMS),

Explain the roleof the database administrator,

Explain what is meant by datansistency, data integrity, datalmmdancy and data independence,
Explain the concept of entity relatiships and data normalisation,

Explain the congat of a client/server database,

Recall the relevant advantages of a client/server database oveckentiserver database

Define a Database Management System, database and basic foundational terms of Database ,
Description of the Database Management structure,

Understandhe applications of Databases

Know the advantages and disadvantages of the different models

Compare relational model with the Structured Query Language (SQL)

Know the constraints and controversies associated with relational database model.

Know therules guiding transaction ACID

Identify the major types of relational management systems

Compare and contrast the types of RDBMS based on several ¢riteria

Introduction: Concept& Overview of DBMS, Data Models, Database Languages, Databast
Administrator, Database Users, Three Schema architecture of DBMS.

Entity -Relationship Model Basic concepts, Design Issues, Mapping Constraints, Keys
Entity-Relationship Digram, Weak Entity Sets, ExtendeedRHeatures.

Relational Model: Structure of relational Databases, Relational Algebra, Relational Calculus
Extended Relational Algebra Operations, Views, Maodifications of the Database.
SQL and Integrity Constraints: Concept of DDL, DML, DCL. Basic Structure, Set operations,

Aggregate Functions, Null Values, Domain Constraints, Referential Integrity Constraints$

assertions, views, Nested Sub queries, Database security application development using S
Stored procedures and triggers.

U

C

QL,
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Relational Database DesignFunctional Dependency, Different anomalies in designing a
Database., Normalization using functional dependencies, Decomposition,-Gogee Normal
Form, 3NF, Normalization using mulialued dependencies, 4NF, 5NF

Internals of RDBMS: Physical daa structures, Query optimization : join algorithm,
statistics and cost bas optimization. Transaction processing, Concurrency control and Recovyery
Management: transaction model properties, state serializability, lock betegts, two phase
locking.

Unit IV:
File Organization & Index Structures :File & Record Concept, Placing file records on Disk,
Fixed and Variable sized Records, Types of Sthgeel Index (primary, secondary, clustering),
Multilevel IndexesDynamic Multilevel Indexes using B tree and B+ tree .

D. List of Experiments: (Minimum three experiments should be conducted by students)

Write the following in Oracle PL / SQL Stored Procedure
1. Creating Database
a. Creating a Database
b. Creating a Table
c. Specifying Relational Data Types
d. Specifying Constraints
e. Creating Indexes
2. Table and Record Handling
a. INSERT statement
b. Using SELECT and INSERT together
c. DELETE, UPDATE, TRUNCATE statements
d. DROP, ALTER statements
3. Retrieving Data from a Database
The SEECT statement
Using the WHERE clause
Using Logical Operators in the WHERE clause
Using IN, BETWEEN, LIKE , ORDER BY, GROUP BY and HAVING Clause
Using Aggregate Functions
. Combining Tables Using JOINS
4. Database Management
a. Creating Views
b. Creating Calmn Aliases
c. Creating Database Users
d. Using GRANT and REVOKE Cursors in Oracle PL / SQL

~oooow

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Open Book and online Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading Lists:




NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )
BOOKS:
1. Henry F. Korth and Sil berschatz Abraham, AdDa
2. El masr.i Ra me z and Novat heShamkant , AFundgame
CummingsPublishing. Company.
3. Ramakri shnan, fiDat abase Mdnagement Systemo|
4. Gray Jim and Reuter Address, ATransaction |Pr
Kauffman Publishers.
5. Jai n, AAdvanced Database Management Systemo
6. DateC.J il ntroduction to Database Managemento, V
7. Ul Il man JD., #APrinciples of Database Systemso
8 James Martin, APrinciples of Dat abase Manage
New Delhi
9. Ramez ElmasriSh a mk an't B . Navathe, AFundamental s |of
Publishing Edition
10,Arun K . Majumdar, Pritimay Bhattacharya, i Da
Hill
MAGAZINES:

1. IBM Systems Magazind88M, New YorkU.S.
2. IT - DataManagement Magazined8M, New YorkU.S.
3. RelationalDatabase Management SystgfREBMS andBMS) IBM, New YorkU.S.

JOURNALS:
1. Journalsin Database Manageme&tinfo Retrieval- Springer United States
2. InternationalJournal of Database Management Syst@éidiaMS), Academy & Industry Research
Collaboration Center (AIRCC)
3. Journal of Database ManagemddDM), IGI, HersheyNew York, USA



http://www.ibmsystemsmag.com/mainframe/trends/whatsnew/The-Changing-Face-of-the-Database/
http://databasecorner.tradepub.com/
http://www.compinfo-center.com/apps/rdbms.htm
http://www.springer.com/computer/database+management+%26+information+retrieval?SGWID=0-153-12-114576-0
http://gulib.georgetown.edu/newjour/i/msg04321.html
http://gulib.georgetown.edu/newjour/j/msg04736.html
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Name of the ModuleDigital Signal Processing
Module Code: ECE04
Semesters™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. To make the students to understand different types of digital sighal processing technigques and tools
2. To make students familiarization about advanced tramsfi@mely discrete Z transform, Fast Fourier
transform and Filters using MATLAB
3. To make students to apply transform and DSP techniques to design systems of coding & decoding

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Utilize the DSP tools and Techniques, Discrete Z transform, Fast Fourier Transform to design system
& analysis and
2. Design important filters FIR, IIR for systems and analysis

C. Subject matter:

UNIT I
Introduction: Overview of digital signal processing, Micthannel and multidimensional signals,
Sequences: classification based on length, symmetry, periodicity, energy, power, Discrete signal,
Time linear system, Sequences, arbitrary sequences, linear time invariant system, causality, stability,
Difference egation, relation between continuous and discrete system, Classifications of sequence,
recursive and nerecursive system
Mathematical operations on sequencegConvolution, graphical and analytical techniques, overlap
and add methods, sliding tap methadsjrix methods, some examples and solutions of LTI systems,
MATLAB examples

UNIT 11
Z-transform: Definition, relation between Z transform and Fourier transform of a sequence,
properties of Z transform, mapping betweeipl&e and Zlane, UNIT circle,convergence and
ROC, Inverse #ransform, solution of difference equation using the one sidé@raform with
MATLAB examples

UNIT llI:
Discrete Fourier Transform: Definition, inverse discrete Fourier transform (IDFT) Twiddle factor,
linear transformatio, basic properties, circular convolution, multiplication of DFT, linear filtering
using DFT
Fast Fourier Transform (FFT): FFT algorithm, Radix 2 algorithm. Decimatiamtime and
decimationin-frequency algorithm, signal flow graph, butterflies, Chirgransform algorithm,
MATLAB examples

UNIT IV:
Digital filter realization: Principle of digital filter realization, struates of Allzero filters, Design of
Finite Impulse Response(FIR) filters, linear phase, wind@etangular, Brtlett, Hamming and
Blackman. Design of infinite impulse response(lIR) filters from analog filters, Bilineartransformation,
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Butterworth, ChebyshevVElliptic filters. Optimization method of IIR filters. Some example of
practical filters design. Computer aided filter design, MATLAB examples.

©

List of Experiments: (Minimum eight experiments should be conducted by students)

Generate Sine wave and hefi@n wave in writing program in C/C++
Perform solution of given difference equation using the one sigdemh&form with MATLAB
Demonstrate Chirp-ransform algorithm with MATLAB examples
Design and test of a FIR filter using MATLAB and DSP Trainer kit
Design and test of an IIR filter using MATLAB and DSP Trainer kit
Demonstrate time and frequency domain properties using MATLAB
Realize DTMF tone generator using DSP kits and code composer
Implement plaw and Alaw companding with TMS320C54x DSP
Perform Fouier analysis of a given periodic signal
. Implement Double Precision Complex FFT with TMS320c54x DSP

BOO~NOGOIWNE
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Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regwdaamination and on line test.
2. Practical Examination: Conducting Experiment and Vitmce.

G. Reading List:

BOOKS:
1. L R Rabiner& B Gol d, ATheory and Applicat.i
2. J G Proakis& D G Manol aki s, nDigital Signal Pr
Appl i c a4t Hdidon,Pearson Edu,
3. Chen, ADigital Processingbo, Oxford Univer sl

4, MeyarBasse U, #fADigital Si g2if BditionfSpriogerdrslia,i ng wi t

5. S K Mitra, fADigitiad Congpnuatle r P rboac4Bekditiora Patar o a
McGrawHill,

6. Emmanual C. Ifeachor ea | |, ADi gital :SiAnRlIadctriocaxelssapap
Education, 2 edition.

7. Alan V. Oppenheim, Ronald W. Schafer and JBhrBuck, Discretdime Signal Processing,
Pearson Education India"®Edition

MAGAZINES:

1. IEEE Signal Processing Magazine.

2. Electronics Business Magazine.

3. IEE ASSP Magazine

JOURNALS:

IEEE journal on selected Areas in communication.
IEEE Spectrum

Bell Systems Technical Journal

AT & T Bell Laboratory Technical Journal
Electronics Letter

arwdE
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Name of the Moduleindustrial Management
Module Code: HSS 501
Semesters™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is desigdto meet with the objectives of:
1. Imparting theoretical lectures with case discussion.
2. Providing teaching with inclusive learning.
3. Making students aware about the importance of this subject in their future career.

B. Learning Outcomes:
Students successfullypmpleting this module will be able to :
1. Students will be work with efficiency as they had knowledge of the subject.
2. With the backup knowledge their performance will definitely much better in their workplace.

C. Subject Matter:

UNIT I :
ConceptofM anagement: V arious Approadesto M anagement, Managementasi
anat,aSeenceandaProfession Managerialskil Is,Processof management, PlanningMission, Goals,
StrategyProgramandProcedure; Decisionmaking-
processdeci sionmakingunderriskanduncertainty, Model sof decisionmaking.
UNIT II:
Principles of Organization: Organizationa Structure, span of control, Staffing function with
emphasis on, PerformanceAppraisd, TrainingandDevel opment.
UNITII:
Dir ectionandcoor dination:MativationandL eadership,controlfunction-ProcessandT echni ques.
UNITIV:
ProductionManagement: Types of Production, Locational Decisions, Plaaydut and design,
Production

Planning schedulingandcontrol: work study, method Stdy, and Wage &ment Schemes and
Bonus, Productivity concept and measurement.

MaterialManagement: Inventay Planning, Procuremeditinctions, procedures and control,
storingplanning procedure and control, issue and pricing, Inrgntontrol Techniques, Value
analysis and Engineering.

D. Teaching/ Learning Pattern:

Teaching : 50%
Learning/ case presentation : 30%
Assignment 1 10%
Attendance 1 10%

E. Examination pattern:
1. Theoretical Examination 150
2. Class test 130
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3. Assignment : 20

F. Reading Lists:

BOOKS:
1. Badiru ,A(ed),2005, Hand Book of Industrial and System Engineers, CRC press.
2. Blanchand, B& Fabrycky, W.2005. System Engineering Analysis (4th Ed.). Prentice Hall.
3. Salvendy,G.(Ed.)2001.Hand Book Of Industrial Engineering: Technology &Operations
Management, Wileinter service.
4. Turner, W.et.al.1992 Introduction to Industrial and System Engineering(3rd ed.) Prentice Hall.

MAGAZINES:
1. Industrial Management and Entrepreneurship
2. Industrial Management Magazine

JOURNALS:
1. Group and Organization Management
2. Journal ofOrganizational Behaviour
3. Journal of Management
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Name of the ModuleTelecommunication Engineering
Module Code: ECEB05
Semesters™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. Design, assembly and testing of linear electrical networks and systems. Use of computers to control
electrical equipment and acquire data.
2. Understanding the importance of lifelong learning, ethics, and a knowledge of contemporary issues

B. Learning outcomes
At the end of this module, students are expected to be able to
1. Provide a strong background in the basics of wireless mobile communication
2. Impart knowledge about the existing GSM and CDMA mobile communication technology

C. Subject matter:

UNIT I
Introduction: Evolution of Telecommunication; Components and Examples ofTelecommunication
systems. Telephone Systems; Pulse dialing & Tone dialing; Telephone Instrurotaris dial and
push button types.

UNIT II:
Telecommunication Transmission LinesG.l, Copper, Ceaxial, and Fiber optic cables;
Transmission BridgeHybrid circuit for 2wire to 4wire conversion and vice versa. PCM Carriers;
American and European standards of carrier chanrildbscriber loop systems, BORSCHT
Functions; Switching hierangy & routing, signalling techniquda channel & common channel
signaling, SS7.

UNIT IlI:
Basics of Switching System:CClassification of Switching System, Automatic Switching System,
Principle of Operation of Strowger& Crossbar Eleatrechanical Systemdagp by step Circuit
Switching, Director and NoDirector systems. TDM, FDM and SDM; Time/Digital Switching
systems Time division Timeswitch, Time multiplexed Space switch, Time multiplékete switch,
Hybrid switching TS, ST, STS, TST systems; Architee of S5ESSsystems; Generation of
Electronic Exchanges. Stored Program Control, Software architecture, Application software; Traffic
Engineering: Blocking network, blocking probability, grade of service,traffic load, EBaagd G
congestion formulasa® studies.

UNIT IV:
Modems and their standardsRS 232C; DTE and DCE, Facsimile Transmission Introduction to
ISDN channels & access arrangements, formats, servicecapabilities antetusak interfaces;
Limitations of ISDN, Introduction toBSDN.Introduction to cordless telephones, Digital PABX and
WLL 2

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
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Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:

BOOKS:

1. T. Vi swanat han, "Tel ecommuni cati ons Switchli
2. P. Gnansivam, "Tel ecommunication Switching
3. Syed RiffatAIl i, " Dlugrated@MH Swi t chi ng Systemo
4. J. Martin ATelnedc €omyp o EddiantHlo 3 r a

5 A. Z . Dodd, fThe Essent ilbubtrat&Peadsen t o Tel eco
6. B. A. Farouzan, fiDat a Co nEditionjTMHat i on and Net
7. S. Rambhandr an, i Tel ecosmm&n iSq it Eelidios, &Rannian ¢

Publishers
8. N. N . Deb, ATel ecommul&illdcNewAge n Engineeringo
9. J. E. Flood, "Tele Communication Switchifigaffic & Networks", Pearson

MAGAZINES:
1. Communications MagazirdEEE Xplore
2. |EEE Spectrum
3. Electronics for you
4. Electropages

JOURNALS:

Wireless CommunicationdEEE Xplore

International Journal of wireless Information Networks.
AT&T Technical JOURNALS

British Telecom Technological Journal
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SEMESTERT VI
Subject Code Subject P T L Credit
CSE 601 Computer Networking 2 0 3 4
ECE601 Fiber Optics Communication 0 0 3 3
HSS 601 Engineering Ethics & IPR 0 0 3 3
HSS 602 Disaster Management 0 0 2 2
ECE 602 CreativeDesign 2 0 0 1
ECE 603 Power Electronics Devices & Circuit 2 0 3 4
CSE 606 Soft Computing 2 0 3 4
Total 8 0 17 |21
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Syllabus for B. Tech. (Electronics & Communication Engineering )
Name of the ModuleComputer Networking
Module Code:.CSE 601
Semesters"
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designéd meet with the objectives of:

1. To know Communication between applications on different computers,

2. Tounderstand statef-the-art in network protocols, architectures, and applications,

3. Examine and comprehend the following networking concepsic computer networking concepts
including Circuitswitching and Packetwitching, Residential access networksifip-to-point, dialup
modem, ADSL, cable modem), Protocol layer stack, Clgarwver paradigm, and Paclstitched
network delay calculation applicatidayer applications including Telnet, FTP, DNS, HTTP, SMTP
Other state of arts topics including Wiredeand Mobile Networks, and Security in Computer
Network.

4. Examine and analyze the following transplater concepts:-TransporiLayer services Reliable vs.
unreliable data transfel CP protocotUDP protocol

5. Examine and synthesize the following wetk-layer concepts:Network-Layer service$ Routing-IP
protocol-IP addressing

6. Examine and evaluate the following lifd&yer and local area network concepikink-Layer services
T EthernetToken Ring-Error detection and correctieGARP protocol.

B. Learning outcomes:

Students successfully completing this module will be able to:

Explain the roles of key elements in data communication,

Explain the difference between local area and wide area networks,
Explain the uses of WANSs with respect of currpractice,

Design Explain the uses, hardware requirements and advantages of WANSs,
Describe the application and operation of protocols,

Distinguish types of networks,

Compare network topologies,

Describe and distinguish features of node addressing methods,
Describe the standards for industry network architectures.

©CoNorwWNE

C. Subject matter:

UNIT I:
Introduction: Introduction to Computer Network and Physical Layer
Types of Networks:Broadcast and Poito-point LAN -MAN-WAN- Wireless networks.
Layered Architecture and Reference Models:Layered architecture OSI reference model,
TCP/IP reference modeli Internet Protocol Stack Network Entities in LayersConnection
oriented and Connection less services,
ATM: Protocol Architecture, ATM Logical Connectis, ATM Cells, Transmission of ATM Cells,
ATM Adaptation Layer, Traffic and Congestion Control, ATM LAN Emulation
Internetworking: Principles of Internetworking, Connectionless Internetworking, Thelnternet
Protocol, Routing Protocol, IPv6 (IPng), ICMPV

UNIT II:
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Data Transmission/The Physical Layer:Concepts and Terminology, Analog and Digital Data
Transmission, Transmission Impairments, Guided Transmission Media, Wireless Transmission,
Communication Satellites, The Public Switched Telephone Nejwitrdk Mobile Telephone System,
Cable Television

Data Encoding: Digital Data: Digital and Analog Signals, Analog Data: Digital and Analog
Signals, Spread Spectrum.

Data Communication Interface: Asynchronous and Synchronous Transmission, Line
Configurations, Interfacing.

Multiplexing: FrequencyDivision Multiplexing, SynchronousTimBivision Multiplexing, Statistical
Time- DivisionMultiplexing.

Circuit Packet and Switching: Switched Networks, Ccuit-Switching Networks, Switching
Concepts, Routing in Circuwitched Networks, Control Signalling, Paci&wtitching Principles,
Routing, Congestion Control, X.25 282.

Frame Relay: Frame Relay Protocol Architecture, Frame Relay Call Contyskr Data
Transfer, Network Function, Congestion Control.

UNIT Il
LAN Technology and Systems:LAN Architecture, Bus, Tree LANs, Ring LANs, Star LANS,
Wireless LANs, Ethernet and Fast Ethernet (CSMAICD), Token Ring and FDDI, 20WGAN,
ATM LANs, Fibre Channel, Wireless LANs, Bridge Operation, Routing with Bridges.
Protocols and Architecture: Protocols, OSI, TCP/IP Protocol Suite.
Examples of networks:Novell Netware, Arpanet, and Internet. Examples of Data Communication
Services: X.25 Networks=rame relay, Broad band ISDN and ATM. Physical Layer: Transmission
media Narrow band ISDN: ServiceArchitecture Interface, Broad band ISDN and ATWirtual
Circuits versus Circuit Switching Transmission in ATM networks. FDDI.
Link Layer and Local Ar ea Networks Data link layer:Service provided by data link layError
detection and correction Technigtielementary data link layer protocols-Sliding Window
protocols - Data link layer in HDLC, Internet and ATM . Multiple Access protocolsarthel
partitioning protocols: TDMFDM-Code Division Multiple Access(CDMA) .Random Access
protocols: ALOHACSMA and CSMA/CD. Local area Network: LAN addressAddress
Resolution ProtocdReverse AddresResolutionProtocol. Ethernet: Ethernet TexhogiesIEEE
standardsHubsBridges and Switches.
Distributed Applications: Abstract SyntadNotationOne (ASN1), Network Manageme8SNMPV?2,
Electronic MailSMTP and MIME, Uniform Resource Locators (URL) and Universal Resource
Identifiers a. (URI), Hyprtext Transfer Protocol (HTTP)

UNIT IV:
Network Layer and Routing: Network Service modei Datagram and Virtual circuit service
Roting principles Link state routingdistant vector routindpierarchical routingnulticast routing
IGMP Internet Protoco(IP): IPv4 addressingouting and forwarding datagradatagram format
datagram fragmentatien ICMP- DHCP- Network Address Translators (NATH)v6 packet
formattransition from IPv4 to IPv®obile IP. Routing in the Internet: Intra Autonomouss®&yn
Routing: RIP and OSRmter Autonomous System Routing: B&Metwork layer in ATM.
Transport Layer: Transport Layer ServicdRelationship between Transport Layer and Network
LayerTransport Layer in Interné¥ultiplexing and De multiplexing. Conneghless Transport:
UDP-Segment structur€hecksum Connection Oriented Transport: JICHP connectiofTCP
Segment StructurBound trip Time estimation and Time -&eliable Data transfdflow
controbTCP  connection Management. Congestion Cont@aluses and costs of congestion
Approaches to congestion controfTCP congestion control: FairnéBEP delay modelling.
ATM ABR congestion control. ATM AAL Layer protocols.
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Application Layer and Network Security: Application Layer Protocols WWW and HTTPFile
transfer Protocol: FTPCommands and ReplieBomain Name System (DNSESMTP - SNMP-
multimedia. Remote Procedure Call. Security in Computer Networks: Principles of Cryptegraph
Symmetric keyPublic keyauthentication protocols -Digital Signaturesi Firewalls. Security in
different Layers: Secure-Bail- SSL1 IP security.

<<

D. List of Experiments: (Minimum eight experiments should be conducted by students)

=

Study of different types of Network cables and practicatiglements the crossired cable and straight
through cable using climpling tools.
Study of different networking devices
Study of Basic network command and network configuration commands.
Socket programming using Java or C programming language.
FundamentalNetwork Configuration and Troubleshooting
Firewall Configuration using iptables and ipchains and solve different general problems in Linux OS.
Network topology configuration using Cisco packet tracer software
Network topology configuration of static rimg using Cisco packet tracer software
Routing Protocol Configuration In A Network Using Packet Tracing Software
. Practical on Server Configuration Example, Web Server, Mail Server, FTP Server etc.
. Introduction to ns2 (network simulator)small simulatbon exercises to study TCP behaviour under
different scenarios and study link layer protocols such as Ethernet and 802.11 wireless LAN.
. Experimental study of application protocols such as HTTP, FTP, SMTP, using network packet sniffe
and analyzers such Bshereal. Small exercises in socket programming in C/C++/Java.
. Experiments with packet sniffers to study the TCP protocol. Using OS (netstat, etc) tools [to
understand TCP protocol FSM, retransmission timer behaviour, congestion comtvibureh

PP OOO~NOOTR,WN
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E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading lists:

BOOKS:
1. C T Bhunia, o I nformation Technol ogy Networlk
New Delhi.

2. James F. Kurose and Keith W. Ross, Computer Networkid opDown Approach Featuring
the Internet, 2/e Pearson Education, 2003

S. Keshav, An Engineeg Approach to Computer Networking, Pearson education, 2002

F. Halsall, Data Communication, Computer Networks and Open Systems, Addison Wesley, 1996
Andrew S. Tanenbaum, Computer Networks, 4/e, Pearson education, 2003

Behrouz A. Fourouzan, Data Commeations and Networking, 2/e TataMcGrawhill, 2000
TCP/IP lllustated, by W.R.SteveiddisonWesley

Internetworking with TCP/IP, by Douglas Coni&nentice Hall

Internet Routing Architectures, Second Edition, by Sam Halabi and Danny McPkasson,
Press

©COoN O ~W
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10. Emerging Communication Technologies, by Uyless BRiaqtice Hall
11. Computer Networks: A System ApproachLagry L. Peterson and Bruce S. Davie, Morgan
Kaufmann Publishers

MAGAZINE S:
1. NetworkWorld, IT, United $ates,Massachusetts
2. Network Magazine, Indian Express, India

JOURNALS:
1. Computer NetworksJournal- Elsevier Netherland
2. Journal of Networland ComputerApplications- Elsevier Netherland
3. Journal ofComputer Networkand Communication€lsevier, Netherland



http://www.networkworld.com/
http://en.wikipedia.org/wiki/Framingham,_Massachusetts
http://www.journals.elsevier.com/computer-networks/
http://www.journals.elsevier.com/journal-of-network-and-computer-applications/
http://www.hindawi.com/journals/jcnc/
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Name of the ModuleFiber Optics Communication
Module Code: ECEB01
Semester6™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. To make studentso learn about art and technology of fiber optical communication, mainly
Transmitter, Receiver and Links
2. To make the students knowledgeable of different types of techniques for measuring fiber opt
communication parameters
3. To know about techniques optical coupling, amplification and oscillation
4. To study techniques, devices, measurement and coupling of optical fiber communication

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Design optical transmitters, receigerand couple them through links for installing fiber
communication
2. Know about different techniques of measurement of parameters of optical communication

C. Subject matter:

UNIT I
Introduction to optical fiber: Ray diagram, different types of optiddder, step index, graded index.
Optical Fiber Communication: Principles and systems, Singleode Fiber: Mode CuDff
wavelength, Moddield Diameter, Equivalent Stelmdex (ESI) Profile, Measurement, Dispersion
Measurements: TimBomain method & Frequendyomain Method, Geometrical Measurements:
diameter, deformation, eccentricity, elasticity, Mechanical Strength of Optical Fiber

UNIT 11
Transmitters and Receivers:Physics of semiconductor, LED, Laser Diodéanable Laser diode,
Lasers, Bias & stabilation, Driver circuits for analog & digital modulation, Modulation bandwidth,
PIN, APD photodiodes, photo diode amplifiers, Signal to noise ratio in PIN and APD receiver
Receiver sensitivity, Eye diagram, Coupling mechanism, Transmission Charactefifibess, short
haul, long haul and high speed links, optical power budget calculations

UNIT I
Optical Interconnecting Devices: Optical isolators, polarizer, circulators, attenuators, amplifiers,
oscillators, filters, add/drop ritiplexers, optical mdulators
Other optical device used in fiber optics communication:Wave division multiplexing and
demultiplexing, optical switching, optical amplifier (Raman, EDFA)

UNIT IV:
Measurement: Lock-in-Amplifier, Monochromator,Optical chopper,Infrared Detector Optical
spectrum Analyzer, Mulimodefiber: Parameters for characterization, SteSthte Power
distribution, mode stripper, Measurement of Attenuation: Loss Mechanisms in Fiber, Calorimetr,
Method, Absorption & Scattering I/O attenuation, ®atck mehod, OTDR techniques; Numerical
Aperturetrigonometric & Scanning method, Interraatal Standards for Measurements

-
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D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:

BOOKS:

Ghatak,fiAn introduction tdriber Optic®, Cambridge University Press

J M SeniorfiOptical Fiber Communicatiain 3" Edition, Pearson

G Keiser,iOptical FiberCommunication, 51 Edition, McGraw Hill

D K Myabaev& L LScheinefiFiber Optic Communication Technolagyl*Pearson Ltd

Dietrich MarcusefiPrinciples of Optical Fiber MeasurementsAcademic Press Inc NY

Giovanni Cancellieri& Umberto RavaioliiMeasurementsf@ptical Fibers & Device$ Theory

& Experiments, Artech House Inc. Dedham, USA

Bishnu Pal,fiFundamentals of Fiber Optics in Telecommunication & Sensor SystéNiky

Eastern Limited

8. Giovanni Cancellieri {*Editor), fiSingleMode Optical fber Measurements, Characterization &
Sensing, Artech House Inc. Boston

ogrwWNE
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MAGAZINES:
1. IEEE Spectrum
2. Electronics for you
3. Electropages

JOURNALS:
1. IEEE Xplore
2. Journal of Optical and Fiber Communications ResearSpringer
3. Journal of Optical Communicationd/Valter de Gruyter
4. Fiber optics and optical communication®ptics InfoBase
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Name of the ModuleEngineering Ethics & IPR
Module Code: HSS 601
Semester6™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is desigdto meet with the objectives of:
1. Imparting theoretical lectures with case discussion.
2. Providing teaching with inclusive learning.
3. Making students aware about the importance of this subject in their future

B. Learning outcomes:
Students successfulgompleting this module will be able to:
1. Work with efficiency as they had knowledge of the subject.
2. With the backup knowledge their performance will definitely be much better in their workplace.

C. Subject Matter:

UNITI :
Engineering as a profession, histafiand social context, Ethics in Engineering,
Codes of Engineering Ethics, history and purpose, consequentialism and utilitarianism, Deontological
approaches, duties, rights and respect for a person, responsibility, virtue Ethics, honesty, moral
autonomypbligations of Engineering profession and moral propriety.
UNIT II:
Engineer s mor al responsibility for safety |an
product liability, development ethics, engineers and employer relationship, whistle blawdnigs
moral justifications.
UNITII
Computer Ethics: Social impact of computers, Computer and gender issues, n privacy, cyber crime,
et hi cal use of softwareos, intrinsic value of
UNITIV :

IPR I: Intellectual property, definition, types, rightsid functions, patents, trademark, software

design, industrial designs, senunductor and integrated circuits layout design, grant of patent in
India, authority and procedure, patent forms, surrender and revocation of patents and compulgory
licensing, acgision of inventions by the Government.
IPR 1I: Contents of draft application for patents, Drafting patent specification and claims, WTO and
drafting patent specification and claims, IPR in fringement and piracy under Indian Laws.

D. Teaching/ Learning:

Teading : 50%
Learning/ case presentation 1 30%
Assignment 1 10%
Attendance 1 10%

E. Examination pattern:
1. Theoretical Examination 150
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2. Class test : 30
3. Assignment : 20
F. Reading list:
BOOKS:
1. Chowdhury, Subir, Blending the best of the EasVést, , EXCEL
2. Ghosh, Vikas, Ethics and Mgmt. & Indian Ethos,
3. Pherwani, Business Ethics, EPH
4. Balachandran Raja,Nair, Ethics, Indian Ethos and Mgmt., Shroff Publishers
5. Velasquez, Business Ethics: concept and cases, Pearson
6. William Cornish, Intellectual Ryperty Rights, Sweet & Maxwelf" Revised Edition
MAGAZINE:
1. Industry Week
2. Business Ethics magazine
3. The Weekly Standard
4. Harpers
5. The Week
JOURNALS:

Journal of Business Ethics

The Journal of Ethics

Ethics, University of Chicago Press
Kennedy Institute dEthics Journal
Journal of Global Ethics
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Name of the ModuleDisaster Management
Module Code: HSS 602
Semester6™
Credit Value:2 [P=0, T=0, L=2]

A. Objectives:
The course is design to meet with the objectives of:
1. Imparting theoretical lectures wittase discussion.
2. Providing teaching with inclusive learning.
3. Making students aware about the importance of this subject in the future prospect

B. Learning outcomes:
Students successfully completing this module will be able to :
1. Students will be able to workith efficiency as they had knowledge of the subject.
2. With the backup knowledge their performance will definitely be much better in their workplace.

C. Subject Matters:

UNIT I
Introduction : Disaster preparedness, Goals and objectives of ISDR Progranskdd®&itification,
Risk sharing.
Disaster and developmentDevelopment plans and disaster management. Alternative to dominant
approach, disastelevelopment linkages, Principle of risk partnership

UNIT II:
Disaster management and risk reduction in garmenindustry: Types of disasters and disaster
plans: Processing machines and utilities. Sustainable livelihoods and their Protéttioovery from
disasteii fire, boiler mishap. Garment Industry health monitoring and Disaster aids.

UNIT Il
Awareness ofrisk reduction: Trigger mechanism, constitution of trigger mechanism, risk reduction
by education, disaster information network, risk reduction by public awareness.

UNIT IV:

Development planning on disasterimplication of development planning, finance&rangements,
areas of improvement, disaster preparedness, community based disaster management, emergency
response.
Seismicity: Seismic waves, Earthquakes and faults, measures of an earthquake, magnitude and
intensity ground damage, Tsunamis aadthquakes

D. Teaching/ Learning/Practice Pattern:

Teaching : 50%
Learning/ case presentation 1 30%
Assignment 1 10%
Attendance 1 10%

E. Examination pattern:
1. Theoretical Examination 1 50
2. Class test 1 30
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3. Assignment 0 20
F. Reading List:

BOOKS:

1.

2.

5. Singh Satendra (2003): Disaster Management in the Hills, Concept Publishing Company, Ne
Delhi.

6. Pardeep Sahni, Madhavi Malalgoda and Aariyabandu, Disaster risk reduction in south Asig
PHI, 2009

7. Amita Sinvhal, Understanding Earthquake Disasters, TMH, 2010.

8. MHA, GOFUNDP, Disaster Management in India, 2009

9. NDMA, Ol ncident Response Guidelines6, 2009

10. Disaster Management Act, 2005.

MAGAZINES:

1. Crises and Disaster Management Magazine
2. Emergency Managmeent

JOURNALS:

arLDOE

White, Gilbert F. and J. Eugene Hass, 1975, Assessment of Research on Natural Hazar
Cambridge, the MIT Press, MA.

White, G.F, 1974, Natural Hazards: Local, National, Global, Oxford University Press, New York.

2. Taori, K (2005) Disaster Managenedhrough Panchayati Raj, Concept Publishing Company,
New Delhi.

Bryant Edwards (2005): Natural Hazards, Cambridge University Press, U.K.

Kasperson, J.X., R.E. Kasperson, and B.L. Turner Il (Eds.), 1995, Regions at Ris
Comparisons of Threatened Enviroents, United Nations University Press, Tokyo

Asian Journal of Environment and Disaster Management
International Journal of Disaster management

IDRIM Journal

Journal of Disaster Risk Studies

Emergency Management Review
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Name of the ModuleCreative Design
Module Code: ECB02
Semesters"
Credit Value:1[P=2, T=0, L=0]

A. Objectives:
The course is designed to meet the objectives of:
1. To give students broad but comprehensive theoretical analysis, ideas and practical design &
implementation of useful electronics systems
2. To impart theessential knowledge of electronic circuit design and fault analysis, to enhance hands pn
experience and to encourage innovativeness

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Take up innovative project for designiagctronic systems of varied nature

C. Subject matter:NIL

©

List of Experiments: (Minimum eight experiments should be conducted by students)

Design of MOSFET, CMOS for different application by using TCAD
Design of a BJbased voltage Amplifier: Theorpesgn & Practice

Design of a Wien Bridg®scillator with Opamp: TheoryDesign & Practice
Design of DifferentialAmplifier using MOSFET: TheoryDesign & Practice
Design of a heterodyne Radi@étiverTheory, Design & Practice

Despn of a TV Audio Systemtheory, Design & Practice

Design of a TV Video System: Theory, Design & Practice

Design of VSB transceiver: Theagrpesign & Practice

Design of PCM baed Baseband transceiver: Theddgesign & Practice

10. Design of a RF Amplifier: TheoryDesign & Practice

11. Design & Up and Down Converter: Theqgripesign & Practice

12. Design of ADC/DAC

13. Design of an ADM Coder and Decod&heory, Design & Practice

14. Design of Analog Computer using @mp: Theory, Design & Practice

15. Design of actie filters using Ogamp: TheoryDespgn & Practice

16. Design of a Temperature Controller using 8085 microprocessor and AD590H transducer: Theory, Design
& Practice

CoNor®ONE

Software:
ORCAD, MULTISIM, TCAD SILVACO, TANNAR

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Practical Examination: Conducting Experiment and Wiaxe.




A¢x NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering

)

G. Reading List:

BOOKS:
1. Asin all subjects

MAGAZINES:
1. IEEE Spectrum
2. Electronics for you
3. Electropages

JOURNALS:
1. Journal of Electronic Systemslline
2. Journal of Systenisngineering and Electronics Elsevier
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Name of the ModulePowerElectronics Device and Circuits
Module Code: ECE603
Semester6™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. To teach students about energy conversions and processing using various power electronic converters.
2. To develop knowledge and understanding of power devices, converters and apply their mathematical
skills for solving practical problems.
3. To develog desig methodologies for power equipmeand their modeling.

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Knowledge of power electronics circuits used for-BC Conversions, signal conditioning.
2. Students will be able toedign converters for specific purpose and select semiconductor device
relevant to the working requirements.
3. Students will be substantially prepared to take up research assignment in relevant topics.

(7]

C. Subject matter:

UNIT I
Power Semiconductor DevicesHistory of development of Power Electronic devices, Constructional
features, Characteristics, rating and specification, gate/base drive circuits, protection includipng
cooling and application consideration of diodes, SCRS, GTO, BJTS, MCT, MOSFET and IGBT.
Electromagnetic interference.

UNIT II:
AC to DC Converters: Operation and analysis of Single phase and rphllise uncontrolled and
controlledrectifiers with R, RL and back EMF load, effect of source inductanceyfregling effect,
power factorimprovement methods for phase controlled rectifiers, filters.

UNIT Il
AC to AC Voltage Converter: Operation and analysis of single phase integral cycle and phase
controlled converters,Configuration of three phase conteoller

UNIT IV:
DC to DC Converters: Single phase and three phase bridge inverters, VSI and CSI, voltage tontrol
PWM & Square wave operation, Harmonics and their reduction techniques.
DC to AC Converters: Single phase and three phase bridge inverters, MEC&I, voltage contrel
PWM and square wave operation, Harmomied their reduction techniques
Cycloconverters: Single phase and three phase configurations and operating Principle ¢
cycloconverters.

=

D. List of Experiments: (Minimum eight experiments shoutl be conducted by students)

Study ofl-V characteristic of SCRS triac & diac.
Study of BJT, IGBT, GTO & MOSFET
To Study a UJT firing circuit for the control of SCRS.

whN ke
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4. To generate and stud y the PWM control signal for Single Phase dc to ac inverter.

5. To Study and use of the single phase half controlled & fully controlled AC to DC Converter and effect of
firing angle control on load voltage & wave Forms.

6. To study and use of back to back connected SCR/triac Controlled AC Voltage controller and its wave
forms with Variation of firing angle.

7. To study & use chopper circuit for the control of DC Voltage using (1) Pulse width control (2) Frequengy
Control & (3) Current limit Control.

8. Study of Single Phase inverter and its wave form.

9. Study of Three phase firingrcuit with synchronization, and testing with three phase AC to DC bridge
converter.

10. Testing of wave forms of digital firing modules.

11. Study and Testing of a Three Phase bridge inverter with different types of loads.

12. To Study the harmonics & reactive poweeasurement in AC mains with rectifier and AC Voltage
Controller loads.

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Vimce.

G. Reading List:

BOOKS:
1. RashidMuhammad , A Power El ectroni cs: Ci r ¥HdiPteticeDHalv i c e s
2. Mohan Ne d , Undel and Tor e, M. and Robbi nsr, Wil

Appl i cat i on 8°EditonJoHh&dey & Soos,
3. Landev Cyril |, W.3%EdiidnMoGeawlills,dentononi cs o,
4, Dewan, S. B. and Satrughan A., AfPower Semiico

MAGAZINES:
1. Power Electronics Letter$EEE.
2. Power Electronics Magazine, IET

JOURNALS:
1. Power Electronics, IEEE Transactions.
2. Electrical and Electronics Engineering, Elsevier.
3. The Journal of Institute of Electrical and Electronics Engineer, Japan.
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Name of the ModuleSoft Computing
Module Code:CSE 606

Se

Credit Value: 4 [P=2, TH, L=3]

A.

The course is designed to meet the objectives of:

B.
Stu

C.
UN

UN

UN

UN

D.

mesters™"

Objectives:

Introducing the fundamental concepts of Soft Computing;

Equip with the knowledge and skills in logic programming;

Exploring the different paradigms in knowledge representation and reasoning;
Understanding the contemporary techniques in machine learning;

Evaluating the effectiveness of hybridization of different artificial intelligence techniques.

ardPE

Learning outcomes

dents successfully completing this module will be able to:

1. Understand the history, development and various applications of Soft Computing.

2. Familiarize with propositional and predicate logic and their roles in logic programming;

3. Learn the knowledy representation and reasoning techniques inbased systems, cabased
systems, and modéksed systems;

4. Appreciate how uncertainty is being tackled in the knowledge representation and reasoning process,
in particular, techniques based on probaptheory and possibility theory (fuzzy logic);

5. Master the skills and techniques in machine learning, such as decision tree induction, artificial neyral
networks, and genetic algorithm;

Subject matter:

ITI:

Machine Learning & Al: Introduction, hiearchical perspective and foundations. Rote Learning,
Learning by advice, learning in problem solving inductive learning, explanation based learning, learning
from observation and discovery, learning by analogy, introduction to formal learning theongi&abl
neurons and brain, models of biological neurons, artificial neurons and neural networks, Early adaptive
nets Hopfield nets, back error propagation competitive learning lateral inhibition and feature maps,
Stability - Plasticity and noise saturatidiiemma, ART nets, cognition and recognition.

IT Il
Neural nets as massively parallel, connectionist architecture, Application in solving problems from
various are as Al, Computer Hardware, networks, pattern recognition sensing and control etc.

IT I
Basics of Fuzzy SetsFuzzy Relation$ Fuzzy logic and approximate reasoninBesign Methodology
of Fuzzy Control SystenisBasic structure and operation of fuzzy logic control systems.

ITIV:
Concepts of Artificial Neural Networks: Basic M@ el s and Learning rul es
perception networks Feedback networkis Supervised and unsupervised learning approaici=ural
Networks in Control Systems. Basics of Genetic Algorithms: Evolution of Genetic Algorithm
Applications.

List of Experiments. (Minimum eight experiments should be conducted by students)
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Simulate DFS

Simulate BFS

Simulate A*

Simulate 8 Puzzle Problem

WAP to implement and function using ADALINE with BIPOLAR inputs and outputs

WAP to implement and function usingADALINE with BIPOLAR inputs and outputs

WAP to implement discrete Hopfield network and test for input patterns

Write a programme to implement fuzzy set operation and properties

Write a programme to implement composition of fuzzy and crisp relations.

0. WAP to perform MAX-MIN composition of two matrices obtained from Cartesian product.

1. Write a programme for maximizing f(x) = xising GA where x is ranges from 0 to 31 perform only 5
iteration.

RROo~NoO~WNE

E. Teaching/ Learning/ Practice pattern:
Teaching: 40%
Learning: 10%
Practice: 50%

F. Examination pattern:
1. Theoretical Examination: Regular Examination.
2. Practical Examination: Conducting experiment and viva voice

G. Reading ists:

BOOKS:

P H Wi rugificial mtelligénced Pearson Education

Bishop,fiNeural Networkgor Pattern Recognitiol, OUP

Cohen iEmpirical Methods for Al, PHI

Haykin,iNeural Network, Pearson Education/PHI

E Charni ak an dntrdductioMi dteor norttti f,i &earsoh Edlcatione | | i
Hagan,AiNeural Network Desigh Vikas

Shivanandarvikas Bosed Ar t i f i ci al Neeiral Netvwork NBIH wo r k 0O,

8. El aine Rich and Kevin Knight, o Artifi
Stuart Russell and Peter Norving, AnATrt
Dav i n Pool e, Mackwort h, and Goebel , o C
Oxford University Press.

RPN WNE

MAGAZINE:
1. Al Magazine- Association for the AdvancementAotificial Intelligence AAAI Press, USA
2. |IEEEIntelligentSystem#$lagazine, Computer Society, United State

JOURNAL:
1. Artificial Intelligence ,Elsevier, Netherland, 1ISSD0043702
2. Artificial Intelligence in medicine, Elsevier, Netherland,|IS8B333657
3. Journal of Artificial Intelligent Research(JAIRAAAI Press, USASSN 1078757
4. Applied Soft ComputingJournal- Elsevier Netherland,ISSNt5684946



http://www.aaai.org/Magazine/
http://www.computer.org/intelligent
http://www.journals.elsevier.com/applied-soft-computing/
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SEMESTERT VI
Subject Code Subject P T L Credit
ECE 701 Mobile Communication 2 0 3 4
HSS 701 Mass Communication for Technology 0 0 3 3
XXX 701 Research Paper Communication 2 0 0 1
ECE 7XX Electivei | 0 0 3 3
ECE 7XX Electiver 1l 0 0 3 3
ECE 702 Propagation &Antenna 2 0 3 4
ECE 703 VLSI Design 2 0 3 4
Total 8 0 1 22
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Elediveil(Open to all branches/all students)

Department of CSE

CSE/01A: Bio-informatics

CSE702A: Quantum Computing
CSE703A: Robotics

CSE704A: Data Mining &Warehousing
CSE/05A: Data Compresson

CSE/06A: Red Time Systems
CSE707A: Software Roject Management
CSE/08A: Software Quality Engineering
CSE709A: Neurd Networks

CSE710A: Fuzzy Systems

CSE711A: Parallel Algorithms
CSE712A: Red Time Qperating Systems

Department of ECE

ECE 701A: Mobile Communication

ECE 702A: Nanotechnology

ECE 703A: Personal Communication Networks
ECE 704A: Fault tolerant System

ECE 705A: CAD of VLSI Circuits

ECE 706A: EMI/EMC Techniques

ECE 707A: Television Engineering

ECE 708A: Multimedia Sgnal Processing
ECE 709A: Atmospheric Engineering

ECE 710A: Computational Electromagnetics

Department of EE

EE701A: Energy Audit

EE702A: High Voltage Engineering

EE703A: Special Electrica Macines

EE704A: Computer Aided Power System

EE705A: Safety and Reliability Engineering
EE706A: Power System Hanning &M anagement
EE707A: Biomedical Instrumentation

EE708A: Computer Aided Electrical Machine Design
EE709A: Nuclear Power Plant

EE710A: Flexible AC Transmission System (FACTS)
EE711A: Electrophysiology

EE712A: Photovoltaic Device and System
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Electiveill (Open to all branches/all students)

Department of CSE

CSE/05B: Information & Coding Theory
CSE706B: Pattern Recognition &Image Processng
CSE707B: Embedded System Design

CSE708B: Digital audio & speech Process
CSE709B: Computational Geometry

CSE710B: Computational Complexity

CSE711B: Pardlel Algorithms

CSE712B: Natural Language Processing

Department of ECE

ECE 705B: Bio-Medicd Eledronics

ECE 706B: Opto-Electronics

ECE 707B: Microwave Circuit &Devices

ECE 708B: Molecular Electonics

ECE 709B: Optical SystemsDesign

ECE 710B: Quantum Phenomenon in Electical Engineering
ECE 711B: Radar and Sonar Engineering

Department of EE

EE705B: Electricd Energy Management

EE706B: Microprocessor based Instrumentation

EE707B: Power Quality Issue&Remedia Measures
EE708B: Restructuring in Power System

EE709B: Non-Linea & Optimal Control

EE710B: Computational Methods in Power system Analysis
EE711B: Power Semiconductor Devices &ICs

EE712B: Sustainable Energy Systems
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Audit Electives (Optional)

XXX 809: Green Technology

XXX 810: Theory of Forecasting

XXX 811: Sfety &Reliability Engineering
XXX 812: Bio-medicd Instrumentation

XXX 813: Waste M anagement

XXX 814: Knowledge M anagement

XXX 815: Project Management

XXX 815: Cost Estimation Techniques

XXX 816: Re-engineering

XXX 817: Reseach Techniques &M ethadology
XXX 818: Human Computer Interface

XXX 819: Quality Engineaing

XXX 820: Technology Management Strategy
XXX 821: Engineering Product Development
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Name of the ModuleMobile Communication
Module Code: ECE701
Semester7™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. To make the students to understand modern mobile communication systems such as 2G, 2.5G
and Bluetooth.
2. To make studentfamiliarization about Ca&hannel and Adjacent channel interferences, Improving
Coverage and System capacity Techniques,

3. To make the students to Propagation Models for Wireless Networks, Multipath Effects in Mobile

Communication, Models for Multipath Recept, Mobile antenna system, Multiple Access
Techniques.

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Know the different strategies that can be utilized for frequencgee
2. Know the differenproblems affecting the signal propagation
3. Know the appropriate digital technique that can be utilized in mobile communication.
4. Differentiate the wireless access protocols and have a sound knowledge about mobile IP ba
operations.

C. Subject matter:

UNIT I:
Introduction: Evolution of Mobile Radio Communications, Fundamental Radio Transmission
Techniques, Mobile call Procedure, Cellular Concept, Operational Channels.
The Cellular Engineering Fundamentals: Introduction, Cell, Frequency Rese, Channel
Assignment Strategies, Fixed and Dynamic Channel Assignment Strategies, Handoff Process, Fag
affecting Handoff Process, Handoff Strategies, Few practical cases of Handoff Scenario, Interfere
and System Capacity, @hannel Interference (CCI), Adat Channel Interference (ACI), Cell
Splitting, Sectoring, Microcell Zone concept, Repeaters, Trunked Radio System.

UNIT II:
Free Space Radio Wave propagation:Free Space Propagation Model, Basic methods of
Propagation, Outdoor Propagation Mtsj IndoorPropagation Models.
Multipath Wave Propagation and Fading:Multipath Propagation, Multipath & Smeficale Fading,
Statistical models for multipath propagation.

UNIT 11
Modulation Techniques for mobile communication: Choice of modulation scheme, Lineand
Non-Linear modulation scheme, Amplitude and Angle modulation (FM & PM), Analog and Digital
modulation Techniques, BPSK, QPSK, Line coding, GMSK scheme, Receiver performance
multipath channels, Example of a Multicarrier Modulation: OFDM.
Multiple Access Techniques for wireless communicatioNarrowband Systems, Wideband

Systems, Frequency Division Multiple Access, Time Division Multiple Access, Spread Spectrum

Multiple Access, Space Division Multiple Access.

3G
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Modern Wireless Communication SystemsG: First Generation Networks. 2G: Second Generation

Networks Global System for Mobile Communication (GSM, CDMA 1x network). 2.5G General
Packet Radio Services, 3G: Third Generation Networks,3G Standards and Access Technologies, 3G
W-CDMA (UMTS), 3G CDMA2000. Bgond 3G Networks: LTE (4G network).

UNIT IV:
Wireless access protocoldEEE 802.11 standard, WLAN Family, WLAN transmission technology,
WLAN system architecture, Collision Sense Multiple Access with Collision Detection(CSMA/CD)
and CSMA Collision avoidance (CSMA/CA), 802.11 PHY and MAC layers, IEEE 802.11
Distributed Ceordinate System (DCF) and Point -Gadination Function (PCF), WLAN family,
HyperLAN, Bluetooth, Brief overview of WiMAX for wireless broadband communication.
Basic Mobile IP operationstypes, concepts, Four basic entities for MIPv4, Mobile IPv4
Registration, Tunneling, MIPv4 Reverse Tunneling, MIPv4 Triangular Routing.Mobile Network]
Layer Considerations: Limitations of MIPv4, MIPv6 and HMIPv6, Dynamic Host Configuration
protocol, Micromobility solutions to the host mobility problem, Routing in Mobilehaat network,
DSDV, DSR, AODV, Alternative metrics.Transport Layer Considerations: Traditional TCP, Classicdl
TCP improvementsWAP, WAP 2.0.
Mobile Operating Systems:PalmOS, PockePC and Windows CE, Embedded Linux and other
Mobile Operating Systems.
Application Layer Considerations: Adaptation, Disconnected operations, Mobile Agents, Business
implicatiors and mobile commerce. Emerginfechnologies such as Wearable Computing
challenges and concerns.

©

List of Experiments: (Minimum eight experiments should be conducted by students)

Study of wireless Communications using Trainer Kit

Study of wireless Communications using VisSim

Study of Amplitude Modulation and Demodulation using$im
Study of Frequency Modulation and Demodulation using VisSim
Study of ASK, FSK, PSK, QPSK digital modulators

Study of Code Division Multiple Access (CDMA)

Study of Global System for Mobile Communication (GSM)
Study of Spread SpectruirDSSS Modulatior®& Demodulation
Study of Wireless Path loss ComputationsStudy of Propagation Path loss Models : Indoor &
Outdoor(Using MATLAB Programming)

10. Study of Free Space PropagatioRath Loss Model

11. Study of Link Budget Equation for Satellite Communication

12. Study of Carrier to Noise Ratio in Satellite Communication

13. Study of Outdoor PropagatiéanOkumura Model

14. Study of Outdoor PropagatiénHata Model

CoNorwWNE

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and \Wimce.




NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )

G. Reading List:

BOOKS:
1. T.S. Rappaport, "Wireless Communications: Principles and Prad@ieafson Education, Inc.
2. K. Feher,iWireless Digital Communications: Modulation and Spread Spectrum Applications
NJ: Prentice Hall, Delhi
3. J. G. ProakisfiDigital Communications, 4" ed. NY: McGraw Hill
4. W. C. LeefiMobile Communications Engineering?"ed. New DelhTata McGraw-Hill.
5. R. PandyafiMobile and Personal Communication Systems and Sedvit@sest ed. New Delh
PHI
6. S. Haykin and M. MohefiModern Wireless CommunicatiansSingapore: Pearson Education,
Inc.
7. J. W. Mark and W. ZhuangWireless Communications and Netkiogo. New Delh PHI
8. D. P. Agarwal and @A. Zeng,fAIntroduction to Wireless and Mobile Systémblelson, India:
Thomson Learning
9. R. BlakefiWireless Communications Technologpelmar, Singapore: Thomson Asia Pvt Ltd
10. B. P. Lathi and Z. DingfiModern Digitd and Analog Communication System#Y: Oxford
University Press
11.J. G. Proakis and M. SalehiifCommunication Systems Engineetind.atest ed. Singapore:
Pearson Education, Inc.
12. Raj Kama) Mobile Computing, Oxford Higher Education University Press, NBeihi.
13. Pejman Roshan & Jonathan Led802.11 Wireless LAN Fundamental$earson Education,
New Delhi.
14. Geoff SanderdjGPRS Networks ,John Wiley and sons, England
MAGAZINES:
1. IEEE Communication Magazine.
2. |EEE Signal Processing Magazine.
3. ElectronicsBusiness Magazine.
4. Telecommunication Magazine.
5. IEE ASSP Magazine
JOURNALS:
1. IEEE journal on selected Areas in communication.
2. |EEE Spectrum
3. Bell Systems Technical Journal
4. AT & T Bell Laboratory Technical Journal
5. Electronics Letter
6. International Journal ofvireless Information Networks.
7. British Telecom Technological Journal
8. AT & T Technical Journals
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Name of the ModuleMass Communication for Technology
Module Code: HSS 701
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is design meet with the objectives of:
1. Imparting theoretical lectures with case discussion.
2. Teaching with inclusive learning.
3. Making students aware about the importance of this subject in their future career.

B. Learning Outcomes:
Students successfully completingstimodule will be able to :
1. Students will be able to work with efficiency as they had knowledge of the subject.
2. With the backup knowledge their performance will definitely much better in their workplace.

C. Subject Matter:

UNIT 1:
Fundamentals of Mass CommunicationDefinition of Mass Communication, importance, scope,
importance, related fieldhistory of mass communication.

UNITII :
Dissemination of Scientific & Technical knowledge (DSTK):Difficulties with distribution of
scientific and technical information is rapid increasing with unprecedented spade of science and
technology. Further, engineers are made to meet with this challenge. The subject should cover|the
knowledge so as to estatlli adequate and effective distribution of information. Lack of information
cannot make a sound engineer. Engineers should be specialists in information dissemination |for
which a course on DSTK is of paramount importance. Engineers should be made totialete and
research papers fluently and confidently. They should be taught to organize seminar and conferences
deliver talks as well in the seminars and conferences. They should also be taught the technique of
publishing magazines and journals.

D. Teaching/Learning/ Practice Pattern:

Teaching : 50%
Learning/ case presentation : 30%
Assignment 1 10%
Attendance 1 10%
E. Examination pattern:
1. Theoretical Examination 150
2. Class test 130
3. Assignment 120

F. Reading List:

BOOKS:
1. Murthy, D.V.RDevelopment of Journalism, Dominant Publishers, 2001
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2. Naarula, Uma. Development Communication Theory and Practice-Adand Publication Ltd
New Delhi; 1990.

3. Sharma, Suresh Chandra, Media Communication and Development, Rawat Publication, 1987.

4, UNESCOp Di f ferent Theories and Practicebo, 198

MAGAZINES:
1. Media and Communication
2. Communication Magazine

JOURNALS:

Mass Review

Journal of Communication Studies
Mass Communication and Society
Journal of Mass Communication
Communicator

Journal of Communication

o0k wWNE
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Name of the ModulePropagation & Antenna
Module Code: ECE702
Semester7™
Credit Value: 4 [P=2, TH, L=3]

A. Objectives:

The course is designed to meet the objectives of:
1. To make the students to study Antennas& their characteristics and propagétions
2. To expose students to application of particular antenna in particular communication system,
3. To make students aware of EM wave propagation under different modes

B. Learning outcomes:

At the end of this module, students are expected to be able to
1. understanding & utilization of antenna as required in different communication systems
2. Know about EM wave propagation effects & pattern in different media.

C. Subject matter:
UNIT I
Radiation Theory and Pattern:Revi ew o f Maxwel | w a viav, Radjaticn,t i 0 n
Herzian Dipole, different field components.

UNIT II:
Antenna Fundamentals: Antenna Concept, Different types of Antenna, Directivity, Beam Width,
gain, radiation resistance, Application of Network Theorems, Basic Terminology. Field raujated
dipole & loop antennas, monopole antenna, parabolic antenna, effect of ground,Travelling Wave
Antennas. Antenna Impendence & Bandwidth, Array Analysis & Synthesis Special arrays liK
BinomicalYagi etc.

[}

UNIT Il
Advanced Antenna: Introduction to Adapve & Retro directive Arrays, Smart Antennas. Circularly
Polarized Antennas, Helical Antennas Broadband Antennas and Arrays (Log periodic & other)
Secondary Source & Aperture Antenna, Microwave Antennas, Horn, Slot, Parabolodial Reflector,
Lens & Micro stip antenna,Remote sensing application of antennas, Radar range equations.
Propagation effect to Link on EM.

UNIT IV:
Wave propagation: Wave propagation in Different frequency Ranges, Interference Effects of
Ground, Antennas Located over Flat & SpheriEshr t hs & Magnetic Fiel ds
Ducts & Nonstandard Refraction, EIF propagation using Hartbsphere Waveguide Model,
Scattering & Absorption at Microwave Frequencies Introduction to Propagation Modeling angd
Predictive studies on PropagatjoMultipath fading, Friis transmission formula Brightness &
Antenna Temperature their role in link calculation.

D. List of Experiments:
1. Study the characteristics of the Reflex Klystron Tube and to determine its electronic tuning range. What

do you mean bybeam voltage and rippled voltage? How rippled voltage helps to get estimated
frequency. Measure frequency from microwave bench.
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By the use of the slotted line. To determine the unknown frequency. To determine the Voltage Stand
Wave Ratio (VSWR) and &tlection Coefficient.
To describe the characteristics of the Horn antenna. To carry out gain measurements using metho
comparison. Measurement of the gain of Horn Antenna using Method of the two antennas.

By use of slotted waveguide. To observe howitiael impedance affects the VSWR. To determine when
a waveguide is properly terminated.

To measure unknown load impedance attached to a waveguide using the smith chart.

. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Viaice.

ing
d of

. Reading List:
BOOKS:
1. J D KrausR. J. Marhefka, A. S Khdanh A n t amd\Viave PropagationTataMcGraw Hill, 4th
Edition.
2. C. A. Bal anis fAAtenna THEdtion)Wileylndimal ysis and| D
3.J D Kraus, f@dAEl ectromagnetics wi.th Applicatl|i o
4. G Kenedy, AEl ectronic Communication Systems?o
5. Hayt, AEngineering Electromagneticso, Tata MG
6. John D Ryder, ANet works Lines and Fieldso, P
7. E C Jordan and K G Bal mai n, fi El e c Prerdicelda net i c
of India
8. SYLiaofiMi cr owave Devices and Circuitso, Prenti
9. Matthew M Radmanesh, AfRadi o Frequency and| M
Education Asia.
10.David M Pozar, iMi crowave Engineeringbo, Jolhn
11.Peter A Rizzi , b eriigiPassoswageCEnNnguneso, Prentiile
122M L Sisodi a, i Mi cirVoawcauvuem Aacntdi vSeo IDedv i Scteast e 0 N e
13.M N O Sadiqu, AEl ements of Electromagneti smo
14K C Gupt a, A Mi cr owa e lat. Pbbligatiom NesviDelm.g 6 New Ag
155M | Skolnik, Alntroduction to Radar Systems?o
16.S . K. Ray et al , AMi crowave Semiconductor De
MAGAZINES:
1. Microwaves & RF
2. |EEE Spectrum
3. Electronics for you
4. Electropages
5. IEEE Microwave Theory and Techniques Society

JOURNALS:
1. IEEE Microwave Theory and Techniques
2. |ET Microwaves, AntennasdPropagation
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Name of the ModuleVLSI Design
Module Code: ECE703
Semester7™

Credit Value: 4 [P=2, TH, L=3]

A. Objectives:

Thecourse is designed to meet the objectives of:
1. To make the students to understand different types of analog and digital CMOS circuits and gates
2. To make students familiarization about VLSI tools and techniques
3. To expose students to modern art of VLSI design

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. Utilize CMOS circuits and gates for VLSI system desigd IC
2. Use SPICE, LASI and VHDL/Verilog techniques for VLSI system

C. Subject matter:

UNIT I
Digital VLSI Circuit Desi gn: MOS inverters, CMOS inverters, state characteristics, switching
characteristics, power dissipation issues, CMOS logic gates: NAND, NOR, XOR, CMOS logi
design of half and full adders. CMOS transmission gates, pse@d@s, domino logic gates,
SequentiaMOS Logic Circuit: The SR latch circuit, clocked latch and-flgp, CMOS Dlatch and
edgetriggered circuits, Schmitt trigger circuit, Comparator, Dynamic Logic Circuit: Pass transisto
logic, synchronous dynamic circuit techniques, Semiconductor MemoROM circuit, SRAM
circuits, DRAM circuits, drivers and buffers, Buffer scaling and design issues

UNIT II:
Analog CMOS Circuit Design: Review of MOSFET characteristics, scaling and smgeatimetry
effects, MOSFET capacitance, .MOS resistor, MOS curseatce, current mirror circuits. MOS
voltage source linear voltage and current converd@S differential amplifierCMOS operational
amplifier (OPAMP)CMOS buffer circuit, design: Differential amplifier, level shifter, source
follower, output stage voltge and pwer amplifiers, Cascaded OPAMBompensation techniques.

UNIT III:
Basic Rules for VLSI design:St i ¢ k d-fula,goneersion ciecuit to stick diagrams and stick
diagrams to layout.
Analog Filters: Switched capacitor (SC) fundamentals, fiostler SC circuits, secormtder SC
circuit and cascade design Analog to digital and digital to analog converters, speed of conversion
over sampling issues,
VLSI Interconnects: distributed RC model, transmission line model. Future inter connect
techndogies.

UNIT IV:
Models and Simulation d VLSI Circuit: SPICE : Element lines, Control lines, Command lines,
Types of analysis, Models and model parameters, Sub circuits and Macros, Layout design ru
Layout of inverters, NAND, NOR gates using LASHDL model,VHDL Syntax: Basic concepts in
VHDL/Verilog and VHDL grammar, Structural specification, VHDL description of Inverter, NAND
gate, Full adder

r

and
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UNIT V:
CMOS Mixed Signal Circuit: Adapting Biasing, CMOS comparator design, Analog multipliers,
Level Shifting, Dynamic mixed signal circuit, data converter circuits, bit synchronization/data
recovery circuit, spread spectrum signal

D. List of Experiments: (Minimum eight experiments should be conducted by students)

=

Design CMOS Transistors: testing efvitching characteristics, gain and capacitance using SPICE
Simulation

Experiment with CMOS inverter and testing inverter behaviour. Using SPICE simulate CMOS Inverter
Design of CMOS differential/ Gpmp circuit using SPICE and measurement of gains

Implementation of active filters and testing

Experiment with CMOS logic gates: NAND, NOR, XOR. Design layout of a two input CMOS NAND
using LASI

Design of Full Adder with CMOS logic gates and testing

Study of CMOS SR flip flop and CMOS D latch and testing

Studyof Schmitt trigger circuit and testing

. Use VHDL/Verilog to realize carry function of full adder

0. Application of VHDL/ Verilog to realize a counter

1. Implementation of Digital circuit in FPGA

arwn

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.
2. Practical Examination: Conducting Experiment and Wiaice.

G. Reading List:

BOOKS:
1. M I smail and T Fietz AAnalog VLSI Signal aind
2. R L Geiger, P E Allen and N R StadéiVLSI Design Techniques for Analog and Digital

Circuitd 1% Edition, McGraw Hill
3. P E Allen and D R Hol ber @"Edifio6, W8 UAiversily Brgss V L|S |

4. Ken Martin, dnaDigital I ntegrated Circuit Delsi

5. S M Kang and Y Leblebjogi CMOS Di gi t al o311 Edgignr Tata MaravC Hill, ¢ u i t
New Delhi

6. JMRabaeyi Di gi t al | n t 22%§dtiant PeedticeCHalrotIndia t 0

7. M Ercegovac, TLangand JH Morerfol nt r oducti on to Digital Syst

8 R J Baker, H W Li and D E Boyce ACMOS Cirjcu
Hall of India

9. P. P. Sahu ,A°\Edit®n McBEeas Hith Eddcation,2013.

MAGAZINES:

1. IEEE Symposium on VLSI circuits

JOURNALS:
1. International journal of VLSI design & Communication Systems (VLSICS)
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Name of the ModuleNanotechnology
Module Code: ECE702A
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives:
1. Tointroduce students with diversified backgrounds to the expandingwianitch
2. Lecture andWeb-based learning supplemented class materials to increase exposure to students and
bring material forward for discussion.
3. To effectively encouraged not only students but local professionals to participate in design proposals
and to pursue further namrehnology studies.

B. Learning outcomes:
At the end of this module, students are expected to be able to
1. To demonstrate the ease of application and progression of integrating nanotechnology into the
undergraduate education curriculum for engineering stadeile providing hands on learning and
initial research experience.
2. This coursework demonstrates substantial opportunities for students and faculty, while bringing forth
the nanotechnology paradigm shift opportunities to the masses.

C. Subject matter:

UNIT I
Introduction: Definition of nanotechnologhiistory of Nanotechnology and Overview of
nanomaterial®onding in atoms, atomic structure and giant molecular sohtiEn features of
nanomaterials; types of nanostructures (0D, 1D, and 2D strudileesonic conduction, system
classification confined to one, two or three dimensiod their effect on properties, tdpwn and
bottomup processesand main chemical/physical/electrical/optical properties of nanomaterials.

UNIT 11
Fabrication and Synthesis of Nanomaterials (Bottom up, Top Down): Fabrication of
Nanomaterials by bottomp and topdown approaches; sedssembly of nanostructures; and
examples for nanotechnology applicat®pin coating lithography, deposition, PVD, etching, and
material nodification methods, processes and equipments.
Epitaxy-different types of Epitaxy: Lattice mismatch Liquid Phase Epitaxy (LPEMolecular
Beam Epitaxy (MBE)Chemical vapour deposition (CVBDAtomic layer deposition(ALD)
Compound semiconductor nanostructures: growth of compound semiconductors, superlattices,
selfassembled quantum dots.

UNIT III:
Characterization Tools: Methods for characterizing the nanomaterials: Scanning Electron
Microscopy (SEM).electro probe microanalysis (EPMA), transsn® electron microscopy (TEM)
including energy dispersive-ky (EDX) analysis, electron energy loss spectroscopy (EELS), Auger
electron spectroscopy (AES), low energy electron diffraction (LEED), reflection high energy electrg
diffraction (RHEED), Atomt force microscopy (AFM), scanning tunneling microscopy (STM) and
scanning tunneling spectroscopy (STS).

Photons as probes generally electrons/photons are emitted and are analyzed as light microscopy
including confocal and two photon microscopyyay diffraction (XRD), Xray fluorescence(XRF),

>
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X-ray absorption spectroscopy (XAS), infrared spectroscopy (IR), Raman spectroscopy (Raman),
Luminescence, Cathodeluminescence afrdyXphoto electron spectroscopy (XPS).

UNIT IV:
Application: Nanotechnology forHealthcare and Medicine,Energy Harvesting, Storage and
Conversion, Electr@®ptic-Mechanical devices: OLEDs, OTFT#anoelectronics and photonics
devices.

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:

BOOKS:

1. John H. Davies The Physics of Low Dimensional Semiconductors: An Introductjon
CambridgeUniversity Press, 1998.

2. Edward L. Wolf, Nanhophysics and Nanotechnology: An Introduction to Modern Concepts in
Nanosciencé 2™ Ed., Wiley:VCH, 2006.

3. John Mongillg Ndnotechnology Greenwood Press,200/5BN # ISBNL3: 9780-313-33880
802.

4, Rai ner Waser, fi Nrdonm@mtioh €echinalogyn Adeascedabhedironic Materials
and Novel D&/@H, 20@3s 0 , Wil ey

5. Vladimir V. Mitin, Viatcheslav A. Kochelap, Michael A. Stroscionfioduction to
Nanoelectronics:Science, Nanotechnology, Engineering, and Applicatio@ambridge
University Press, 2008.

6. W.Gaddand, D. Brenner, S . L y Hamdbook &f hanasaedce, Gngd. . || n
and Tec hGRG Presg,3002

7. G. W. Hanson AFundament al of Nanoel ectroniilcs:

MAGAZINES:

1. Photonics Spectrutttp://www.photonics.com/
2. Discoverhttp://discovermagazine.com/tags/nanotechnology
3. Nanomagazinéitp://www.nanomagazine.co.uk/

JOURNALS:

1. Nanotechnology Education: Ernst. J.V. (2009). Contemporary content and approaches. The
Journal of Technology StudieS 81), 38.

2. Nano RevolutiofBig impact: How emerging nanotechnologies will change the future of
education and industry in America (and more specifically in Oklahoma) an abbreviated account.
The Journal of Technology Studies 35 (11,9

3. Allhoff, F., Lin P. & Weckert, J. (2007). Nanoethics: The Ethical and Social Implications of
Nanotechnology. John Wiley & Sons, Inc.: New Jersey. ISBNO978-084168
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4. Hal | |, S. J. (2005) . Nanofuture: What 6s Ne
York,ISBN: 159102-287-8-1.
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Name of the ModulePersonal Communication Networks
Module Code: ECE703A
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. Introducing basic concepts of various persarmhmunication networks that we use in our -ttay
day life.
2. To have clear understanding of various 3GPP concepts and non 3GPP.

B. Learning outcomes:

At the end of this module, students are expected to be able to
1. Clear understanding of various personal comication networks around them.
2. Understand the design and develop different Cellular Mobile Wireless Networks
3. Understand various 3GPP based system and Non 3GPP systems.

C. Subject matter:

UNIT I
Introduction: Basics of Wireless communication, Persor@mmunication systems, Paging
systems, Cordless telephone systems, TV remote control systems, Cellular Mobile Wirelgss
Networks: Systems and Design Fundamentals.

UNIT II:
Propagation Models: Description of cellular system, Frequency Reuseckamnel andAdjacent
channel interferences, Propagation Models for Wireless Networks, Multipath Effects in Mobile
Communication, Models for Multipath Reception, Mobile antenna system.

UNIT Il
3GPP Based systems
Global System for Mobile Communication (GSM): Architecture, Protocols, Air Interface, Frames,
Multi-frames, SupeFrames and Hypdframes, GSM Call Set up Procedure, GSM Protocols and
Signaling.
GPRS networks: The 2.5 G General Packet Radio Services, GPRS Networks Architecture, GPRS
Interfaces andReference Points, GPRS Logical Channel, GPRS Mobility Management Procedures,
GPRS Attachment and Detachment Procedures, GPRS Applications.
UMTS: Architecture, Protocols, Air Interface

UNIT IV:

Non 3GPP Based system
CDMA systems: 1S-95 Networks, forward #fik and reverse link, Universal Mobile
Telecommunication System

D. List of Experiments: NIL
E. Teaching/Learning/Practice Pattern:

Teaching : 40%
Learning : 10%
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Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination atideitest.

G. Reading List:

BOOKS:
1. T. S. R aWirelesp 6ammunicafions: Principles and Praaic@™ Edition, Pearson
Education
2. Jon W MarkWeihua ZhuangiWireless Communicationsdn Ne t w olf' Editiom,@rentice
Hall

3. RajKama) fi Mo 6 o ine u {2/ Bdiian, Oxford University Press.

4. Pejman Rosharlonathan Learyfi802.11 Wireless LAN Fundamentall' Edition, Cisco Press

5. Geoff Sanders, Lionel Thorens, Manfred Reisky, Oliver Rulik, Stefan D&HRRS
Network® 1* Edition, John Wilg & Sons

MAGAZINES:
1. IEEE Wireless Communications Magazine
2. Wireless Week

JOURNALS:
1. European Association for signal processing (EURASIP) journal on Wireless communications
2. International Journal of Wireless Communication and Networking (IJWCN).
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Name of the ModuleFault Tolerant System
Module Code: ECE704A
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. Students will be able to know different types of faults encounter in diffeyestems and various
methods to overcome that faults.
2. Various scheduling techniques and recovery algorithms will be introduced to the students.

B. Learning outcomes:

At the end of this module, students are expected to be able to
1. Understanding of FauKolerant System.
2. Understand the Techniques of handling faults.
3. Faulttolerant scheduling.

C. Subject matter:
UNIT I
Different Faults: Permanent faults, Transient faults, intermittent faults, Specification or design
faults, Component defects, Environmengdlects, Permanent faults, Transient faults, Intermittent
faults.

UNIT II:
Techniques of handling faults at runtime: Error detection, Error correction, Fault masking,
Hardware redundancy: Voting mechanismpigdular redundancy (NMR, Software redundaridy:
version programming, Recovebjock approach, Information redundancy: forward error recovery),
Duplication, Parity encoding, Checksum codes, Cyclic codes, Time redundancy (backward error
recovery): Retry, Rollback

UNIT III:
Error detection: Watchdog melcanism, Comparisons, Diagnostic tests.

UNIT IV:
Fault-tolerant scheduling: Static scheduling, Dynamic scheduling, Temporal redundancy, Spatial
redundancy, Uniprocessor scheduling, Multiprocessor scheduling,€agiolery algorithm (Krishna
& Shin, 1986),Quick-recovery algorithm, Replicatieconstrained allocation, Fatthlerant FirstFit
algorithm, FauHltolerant RatéMlonotonic algorithm, Quickecovery algorithm, Replication
constrained allocation, Replicatimonstrained allocation, RabonotonicFirstFit (RMFF): FT-
FirstFit : (Oh & Son, 1994)

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%
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F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:

BOOKS:
1. David Powell,iA Generic Fault Tolerant Architecture for Real Time Dependable Sydtdfhs
Edition, Kluwer Academic Publishers
2. lIsrael Koren, C. Mani KrishngiFault Tolerant Systems 1* Edition, Elsevier
3. Rolf Isermann Fdult-Diagnosis Systems: An Introduction from Fault Detection to Fault
Tolerancé® 1° Edition, Springer.

MAGAZINES:

IEEE Communication Magazine.
IEEE Signal Processing Magazine.
Electronics Business Magazine.
Telecommunication Magazine.
IEE ASSP Magazine

arwDOE

JOURNALS:

IEEE journal on selected Areas in communication.
IEEE Spectrum

Bell Systems Technical Journal

AT & T Bell Laboratory Technical Journal

Electronics Letter

International Journal of wireless Information Networks.

ogrwWNE
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Name of the ModuleCAD for VLSI Circuits
Module Code: ECE705A

Semester7™

Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. Students will be able to know ASIC design flow and design automation.
2. Various hardware modeling using HDL, FP@#ncept and high level synthesis.

B. Learning outcomes:

At the end of this module, students are expected to be able to
1. Understanding of ASIC design.
2. Understand the Technigues of HDL coding.
3. ldentify the path to do high level synthesis.

C. Subject matter:

UNIT I:
Introduction: Application specific Integrated circuits (ASICs) & design automation, CMOS
Technology and design rules, PLA, PLD and CPLD.

UNIT II:
Overview of Hardware modeling with VHDL, FPGA Concept, Architecture and Programming,
Simulation ofDigital circuits using CAD tools.
High Level Synthesis:Data path and Control syntheslspgic Level SynthesisOptimization of
Combinationadnd Sequential circuitssing VHDL codes

UNIT I
Physical designof VLSI circuits: Physical design of graph mdd€onversion of circuit model to
graph model, Hypergraphliming Analysis, Verification and Validatighayout methodologies,
Partitioning, Floor plans, Placement, Routing. Performance of circuit layout

UNIT IV:

Design of Testability: Analog Design automation toolg esting (Fault modeling, Simulation, Test
generatn) and Design for Testability, Test generational§orithm, Sequential circuit testing,
Designfor- testability, Builtin selftest, Enhancing testability.

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:
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BOOKS:

1. Michael John Sebastian SmitfApplication Specific Integrated circuits 1* Edition, Addison
Wesley Professional

2. PeterJAshendeiThe designer ®,3¢ Hylition, &lser. t 0 VHDL

3. Ayan Banerjee, Neil H. E. Weste, David Hari€MOS VLSI Design: A Circuits and Systems
Perspective, 4" Edition, Pearson Education.

4. Wayne Hendrix WalfiFPGABased System Desiyrl* Edition, Pearsonindia.

5. P.P.Sahu # VL S1"EdtiersMcgraw Hill Education,2013

MAGAZINES:

IEEE Communication Magazine.
IEEE Signal Processing Magazine.
Electronics Business Magazine.
Telecommunication Magazine.
IEE ASSP Magazine

agrwdE

JOURNALS:

IEEE journal on selected Areas in communication.
IEEE Spectrum

Bell Systems Technical Journal

AT & T Bell Laboratory Technical Journal

Electronics Letter

InternationalJournal of wireless Information Networks.

ouprwNE
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Name of the ModuleEMI/EMC
Module Code: ECE706A
Semester7™

Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. Students will be able to know different types of biomedical equipments and applications.
2. Bioelectric signals and their recording, patient monitoring system will be introduced to the students

B. Learning outcomes:

At the end of this module, students axpected to be able:to
1. Clear understanding of Biomedical equipments and application.
2. Understand the Safety Aspect and Testing of instruments.

C. Subject matter:

UNIT I
Introduction to EMI/EMC: Definitions, Different Sources of EMI(Electimagnetic Interfeance),
Electrostaticdischarge (ESD), Electroagnetic pulse(EMP),Lightning, Mechanism of transferring
Electromagnetic Energy:Radiated emission, radiated susceptibility, conducted emission, conduct
susceptibility, Differential & commonmode currents. €Cepts of EMC, EMC UNITs.

UNIT II:
EMC requirements for electronic systems:World regulatory bodiesFCC, CISPR etc. Clashs
devices, clasBdevices, Regulations of the bodies on EMC issues.

UNIT III:
Different Mitigation Techniques for preventing EMIGrounding: Fundamental grounding
concepts, Floating ground, Singdeint & Multi-point ground, advantages & disadvantages of
different grounding processes.

UNIT IV:
Shielding: Basic concepts of shielding, Different types of shieldinge8irig effectiveness(S.E), S.E
of a conducting barrier to a normal incident plane wave, multiple reflection within a shield
mechanism of attenuation provided by shield, shielding against magnetic field & Electric field, S.
for Electronic metal & Magneticnetal, Skindepth, S.E for fafield sources, shield seams, Cross
talks & Coupling, Measurement set for measuring Gtaks Filtering & decoupling.

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

ed
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G. Reading List:

BOOKS:
1. Clayton R. Payl Ifitroduction to Electromagnetic compatibikity?™ Edition, JohnWiley & Sons
2. Frederick M. Tesche, Michel lanozTorbjorn Karlsson EMC Analysis Methods &
Computational Model so, John Willey & Sons,
3. Bruce archambeault, Omar M. Ramahi, Colin Bren@&MI/EMC Computational maslling

Hand Book, 1* Edition, Springer Science & Business Media

MAGAZINES:

IEEE Communication Magazine.
IEEE Signal Processing Magazine.
Electronics Business Magazine.
Telecommunication Magazine.
IEE ASSP Magazine

arLdOE

JOURNALS:

IEEE journal on selected Areas in communication.
IEEE Spectrum

Bell Systems Technical Journal

AT & T Bell Laboratory Technical Journal

Electronics Letter

International Journal of wireless Information Networks.
British Telecom Technological Journal

AT&T Technical Journals
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Name of the ModuleTelevision Engineering
Module Code: ECE707A
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. Students will be able to know basics of television system, composite video signal and televisipn
standards.
2. Knowledge about color television and digitallevision technology will be introduced to the students.

B. Learning outcomes:

At the end of this module, students are expected to be able to
1. Students will have clear understanding of television systems, components and video signals.
2. Students will be able understand the logic behind color television.

C. Subject matter:

UNIT I
Basic Television System (Introduction): Scanning principles: sound and picture transmission,
scanning process,camguick-up devices, video signal, transmission and reception of video signals
brightness perception andphotometric quantities, aspect ratio and rectangular scanning, persistence of
vision and flicker, vertical resolution,the Kell factor, horizontal resoiutand video bandwidth,
interlaced scanning.

UNIT 11
Composite Video Signal: Lines and scanning, video signal components, horizontal sync and
blanking standards, vertical sync and blanking standards, video modulation and vestigial side band
signal, soundanodulation and intercarrier system.
Television Standards:Standard channel characteristics, reception of the vestigial side band signal
television broadcast channel, consolidated CCIR sy&estandard, various television broadcast
systems.

Television Pickupdevices and CamerasCamera lenses, aufocus systems, television camera
pick-ups, Silicon Vidicon, CCD image sensors, video processing of camerapiignal.

1Y

UNIT III:
Color Television: Color fundamentals: mixing of colors amiGB color perception, chromaticity
diagram, colortelevision camera, color TV signals and transmission, NTSC, SECAM and PAL
system, Trinitron picture tube,automatic degaussing, plasma, LCD displays, Requirement of TV
broadcast transmission, design principle ¥transmitters, IF modulation, power output stages, block
diagram of TV transmitter, eohannel interference andghost images during propagation of television
signals, antenna requirements for television system, block schematicand function requirements|for
television receivers, trends in circuit design, color television receiver.

UNIT IV:
Digital Television Technology:Merits of digital technology, fully digital television system, digital
televisionsignals, digitized video parameters, digital video hardweaasmission of digital TV
signals, bit rate reduction,digital TV receivers, video processor UNIT, audio processor UNIT , Closed
Circuit television system (CCTV), Cable television system (CATV).




NATIONAL INSTITUTE OF TECHNOLOGY, ARUNACHAL PRADESH
(EstablisheMimystry of Human Resources Development, Govt. Of India)

Yupidistrict Papum Rareachal Pradlégiivl 1
Fax: 0360 @ 2284927, E -mail: directornitap@gmail.com

Syllabus for B. Tech. (Electronics & Communication Engineering )

D. List of Experiments: NIL

E. Teaching/Learning/Practice Patten:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:

BOOKS:
1. R. R. I@andclrdmie and @olor Televisiol™ Edition, New Age International (R)td.
2. R. G. Gupta Television Engineering and Video Systén28® Edition, Tata McGrawHill .

MAGAZINES:

IEEE Communication Magazine.
IEEE Signal Processing Magazine.
Electronics Business Magazine.
Telecommunication Magazine.
IEE ASSP Magazine

agrwdPE

JOURNALS:

IEEE journal on selected Areas in communication.
IEEE Spectrum

Bell Systems Technical Journal

AT & T Bell Laboratory Technical Journal

Electronics Letter

International Journal of wireless Information Networks.
British Telecom Technological Journal

AT&T Technical Journals

NGO~ WNE
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Name of the ModuleComputational Electromagnetics
Module Code: ECE710A
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:

The course is designed to meet the objectives of:
1. Students will be able to know basics of numerical methods, and review of basic electromagnetic.
2. Knowledge about numerical techniques will be introduced to the students.

B. Learning outcomes:

At the end of this module, students are expected to be able to
1. Clear understanding of numerical methods and their applications.
2. Understand basic electromagnetic and numerical techniques.

C. Subject matter:

UNIT I
Numerical Methods: ODE solvers, Euler, Runge Kutta, Boundary conditions, Propagation of
errors, Survey ofiumerical packages, Scientific programming with MATLAB.

UNIT II:
Review of Basic ElectromagneticsElectrostatics, Magnetostatics, Wave equations, TE, TM and
Hybrid modes, Guided wave structures, Metallic waveguides, Dielectric waveguides, Radiatin
structures.

UNIT IHII:
Numerical Techniques: Method of Curvilinear Squares, Method of Moments, Finite Element
Method, Finite Difference Method, Monte Carlo Method, Understanding boundary conditions.

UNIT IV:
Time varying Electromagnetic Fields: FDTD simulations, Courant's stability condition, Eddy
currents and skin depth, Mulsolution Time Domain Methods, Introduction to wavelets, Families
of wavelets and orthogonality conditions.

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:

BOOKS:
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1. Kar | F. War ni ck: ANumeri cal Met hods f or E
Compt ati onal El ectromagnetics Examples, 0 Sci
2. Matthew N O Sadikii Nu mer i c al Techniques i n BfEditonr o
CRC Press
3. Andrew F Peterson, Scott L Ray, Raj MitttaCo mput at i onal Met hods

OxfordUniversity Press
4. RogerFHarrington A Fi el d Comput at i OxforddUpiveldity fresst Me't
5. Jian-Ming Jin, AiThe Finite EIl ement "Ked tJbho Wiley &nSoris.l e c

6. Allen Taflove, Susan C Hagness A Comp ut at i o n aThe HniteDiffarence dimen a mi

Domai n MEé& edh Areah House.
7. Warren L StutzmarGary A Thiele A Ant enna T h e2Edjionaloht Wike & i g
Sons.

MAGAZINES:

IEEE Communication Magazine.
IEEE Signal Processing Magazine.
Electronics Businedslagazine.
Telecommunication Magazine.
IEE ASSP Magazine

arwbdE

JOURNALS:

IEEE journal on selected Areas in communication.
IEEE Spectrum

Bell Systems Technical Journal

AT & T Bell Laboratory Technical Journal
Electronics Letter

International Journal of wirelessformation Networks.
British Telecom Technological Journal

AT&T Technical Journals

NGO~ WNE
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Name of the ModuleBio-Medical Electronics
Module Code: ECE705B
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:

The course is designed to meet the objeciies
1. Students will be able to know basics of human biology, concepts of medical instrumentation.
2. Knowledge about sensors and working principle will be introduced to the students.

B. Learning outcomes:
At the end of this module, stadts are expected to bble to:
1. Clear understanding of different parts of human biology, medical measurements and associated
constraints.
2. Understand the idea behind basic sensors and principles of operation and construction.

C. Subject matter:

UNIT I
Human Biology: Basic conceptsf Quantitative Physiology, Microbiology and Immunology, Notion
of nervous system, respiratory system, circulatory system and excretory system with special emphasis
on origin and alteration of physiological potentials for measurement of different pasimpbical
parameters in these systems.

UNIT II:
Basic Concepts of Medical Instrumentation: Medical measurements and their associated
constraints, classification of biomedical instruments, interfering and modifying inputs, compensation
techniques, geneiaéd static and dynamic characteristics commercial medical instrumentation
development process, regulation of medical devices.

UNIT Il
Basic Sensors and Principlesinertial sensors for measurement of pressure and flow, optical sensor
formeasurement abxygen content, vitrecetinal functions, thermal sensors, biosensors for bacteria
detection,electrochemical sensors, Origin of biopotentials and their measurements like ENG, EMG,
ECG, ERG,EEG, Principles of construction and operation of biopotentialunegasequipments,
Signal processing ofBiopotentials, Analysis of rstationary data with special emphasis on
electroencephalographic data processing.

(72}

UNIT IV:

Measurements of physiological parametersDescription and principles of operation of analog and
digital circuitsfor signal conditioning of biomedical sensor outputs with special emphasis to signal
modulation, encoding andinterfacing and electrical safety, blood pressure measurement, flpw
measurements and analyses by Brookfieldquate viscometerCahn surface tension balance and
electronetics bubble pulsating surfactometer,measurement of respiratory parameters by spirometer,
blood glucose measurement by Doppler Ultrasonography;medical imaging systems like CAT Scan,

MRI, USG etc.

D. List of Experiments: NIL
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E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:

BOOKS:
1. Metin Akay, "Time frequency and wavelets in biomedical signal proces&ihgdlition, IEEE
Press

2. Leslie Cromwell, Fred J. Weibell and Erich A. Pfeiffiomedical Instrumentation and
Measurements2™ Edition, Prentice Halll.

3. John G. MuédidaltnstramentadtiorApplication and Desigih4™ Edition, Wiley India Pvt
Ltd.

4. Michael C K Khoo Rhysiological Control Systems: Analysis, Simulation and Estintgtiszhn
Wiley & Sons, Inc.

MAGAZINES:
1. IEEE Communication Magazine.
2. |EEE Signal Processing Magagn
3. Electronics Business Magazine.

JOURNALS:

IEEE journal on selected Areas in communication.
IEEE Spectrum

Bell Systems Technical Journal

AT & T Bell Laboratory Technical Journal
Electronics Letter

arwnNpE
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Name of the ModuleOptoelectronics
Module Code:ECE706B
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:

The course is designed to meet the objectives of:
1. Students will be able to optical processes in semiconductors, different optical sources.
2. Knowledge about photo detectors and opfiikedrs will be introduced to the students.

B. Learning outcomes:

At the end of this module, students are expected to be able to
1. Clear understanding of features of optical sources, photo detectors and operating principle.
2. Understand the features of phaketectors, types and fiber structures.

C. Subject matter:

UNIT I
Introduction: Optical processes in semiconductors, Absorption, emission and radiation i
semiconductors, SolarCell, OEIC.

UNIT II:
Optical Sources: Desired Features of Optical Sources for i€gt Communication and Material

Choices, LEDStructure and Operating Principle, LED Modulation Characteristics: Output Power vs.

Driving Current, Speed andBandwidth, LED Driver Circuits for Optical Transmitters, LASER
Structure and Operating Principleunéble Laser diodel. ASERModulation Characteristics: Output

Power vs. Driving Current, Threshold Current and Its Temperature Sensitivity,Speed and

Bandwidth.LASER Driver Circuits for Optical Transmitters.

UNIT IHII:
Photo detectors: Desired Features of Phofttetectors, PIN Diode as Photo detector: Structure,

Operating Principle, Shot Noise, Avalanche Photodiode (APD) as Photo detector: Structure,

Operating Principle, Shot Noise, Avalanche Multiplication (Excess) Noise.

UNIT IV:
Optical Fibers: Fiber Structure and Types, Rays and Modes. Siagiede and Multimode Fibers,
Refractivelndex Profiles, Graded Index Fiber, Numerical Aperture, Acceptance AnBlaravheter.
Loss mechanisms inFibers, Loss vs. Wavelength Plot and Its Significance, Dispersion Mechmanism

Fibers: Intermodal andintramodal (Chromatic) Dispersions, Components of Intramodal Dispersions,

Dispersion vs. Wavelength Plots andtheir Significance.

UNIT V:
Integrated optical devices for Optical networkwavelength division multiplexing and
demultiplexing, Phtonic switch, wavelength router.

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:

s
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F.

Teaching : 40%
Learning : 10%
Practice : 50%

Examination Pattern:
1. Theoretical Examination: Open book/ Regulearaination and on line test.

Reading List:

BOOKS:
1. Pallab Bhattacharya, "Semiconductor Optoelectronic Devic#§l)lustrated, Pearson
2. John M Senior, "Optical fiber communications: principles and practi®&'Edition, Pearson
3. Gerd Keiser, "Optical fiber communications" Edition, McGraw-Hill .
4. Bi swanath Mukherjee, ,1ﬁEdlﬂcp1,tSpringerl2008VDM net wor k

MAGAZINES:
1. IEEE Communication Magazine.
2. Telecommunication Magazine
3. Electronics Business Magazine.

JOURNALS:
1. IEEE journal on selected Areas in communication.
2. |EEE Spectrum
3. Bell Systems Technical Journal
4. AT & T Bdl Laboratory Technical Journal

S ¢
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Name of the ModuleMicrowave Circuit & Devices
Module Code: ECE707B
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:

1. Students will be able to know basics of microwave transmission lines, description of multipor

network.
2. Knowledge about microwave circuit analysis and impedance matching.

B. Learning outcomes:

At the end of this module, students are expected to be able to
1. Clear understanding transmission lines and apgtt junctions.
2. Understand how to do microwave circuit analysis .

C. Subject matter:

UNIT I
Microwave transmission lines: Introduction totransmission lines waveguides, striines, micre
strip lines, finlines,inverteestriplines. Reflection coefficient, Transmission coefficient, VSWR,
Impedance transformation in RF losslesslines.Impedance measurement, Microwave communica
systemgd Friis power transmission formula, Noise inmicrowave transmitters & receiver.

UNIT II:
Matrix description of multi -port network: Introduction to multiport junctions: Tnetworks, Magic
Tee, Directional couplers, Circulators. Definitions of a rapdiit networks; Matrix description of N
port networks; Impedance, Admittance and Scattering matrix-pémnetworks, Relations between
the matrices of MNort networks.Reciprocal,Lodsss, Symmetrical mukports.Properties of
Microwave junctions.

UNIT III:
Methods of Microwave circuit analysis: Transmission Matrix; Analysis of Cascaded networks;
Reciprocity, Losslessness and Symmetrical conditions for Microwgeetjunctions. Elementary-2
port junction, 3port power divider$roperties.Evenand oddmode aalysis. Directional Couplers
coupled TEMMode transmission lines. Different types of directional couplers. Scattering Matrix of
two cascaded mulports.Generalized scattering matrix. Signal Flow GrApplications.
Discontinuities.Modal aalysis.Excitéion of waveguides.

UNIT IV:
Impedance matching and tuning: Analytic Solutions, Smith chart solutions; Singltelb tuningi
series and shunttuning, Douldtub tuning, Quartewave transformer. Binomial transformer,
Chebyshev transformei Chebyshevpolyrmmials, transformer design.Tapered lines.Microwave
Filters and matching circuitsPeriodic structures, Filter designmage Parameter Method, Insertion
Method, Filter Implementation, Coupli@e filters, Filters using coupled resonators. Semiconductor
Microwave Devices Tunnel diode; Gunn diodie design considerations for their waveguide mount.
Avalanche diodei IMPATT, TRAPATT, Microwave bipolar transistor, heterojunction bipolar
transistor, Microwave field effect transistoii JFET, MOSFET, MESFET, Pametric amplifiers;
ICs.

—
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. List of Experiments: NIL

. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

. Reading List:
BOOKS:
1. David M Pozar, "Microwave engineeringgr,d Edition, John Wiley and Sons
2. Robert E Collin, "Foundations for microwave engineeriﬁ@j"Edition, McGraw Hill.
3. G P Srivastava, Vijay Laxmi Gupta, "Microwave devices and circuit design", Prdaitef
India.
4. M K Ghosh, S Sen, S Mukhopadhyay, "Measurement and instrumentation: trends a
applications",Reprint,Ane Books India
5. A. R. Jha, "MEMS and Nanotechnolegssed Sensors and Devices for Communications,
Medical and Aerospace Application#llustrated, CRCPress.
MAGAZINES:
1. Microwaves & RF
2. |EEE Spectrum
3. Electronics for you
4. Electropages
5. IEEE Microwave Theory and Techniques Society
JOURNALS:
1. IEEE journal on selected Areas in communication.
2. |EEE Spectrum
3. Bell Systems Technical Journal

4. AT & T Bell LaboratoryTechnical Journal
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Name of the ModuleRobotics & Industrial Automation
Module Code: ECE712B
Semester7™
Credit Value:3 [P=0, T=0, L=3]

A. Objectives:
The course is designed to meet the objectives of:
1. To understand the basic concepts associated witldebhigin and functioning and applications of
Robots and automatic system
2. To study about the drives and sensors used in Industry.
3. Tolearn about analyzing robot kinematics and dynamics.

B. Learning outcomes:

At the end of this module, students are expectdxb table to
1. Clear understandingegarding Robotics & Industrial Automation
2. Understand how to dautomations where required

C. Subject matter:

UNIT I
Fundamentals d Robotics and Industrial Automation: Roboti Definition i Robot Anatomyi
Co-ordinateSystems, Work Envelope, types and classificatiddpecifications’ Pitch, Yaw, Roll,
Joint Notations, Speed of Motion, Pay LoadRobot Parts and Functioris Need for Robotg
Different Applications
Drives: Pneumatic Drive$ Hydraulic Drivesi MechanicalDrivesi Electrical Drivesi D.C. Servo
Motors, Stepper Motor, A.C. Servo MotorsSalient Features, Applications and Comparison of
Drives End Effectorsi Grippersi Mechanical Grippers, Pneumatic and Hydraulic Grippers,
Magnetic Grippers, Vacuum GrippeiByo Fingered and Three Fingered Grippers; Internal Grippers
and External Grippers; Selection and Design Considerations

UNIT II:
Sensorsand Actuators:Requirements of a sensor, Principles and Applications of the following types
of sensorsi Position of ensors (Piezo Electric Sensor, LVDT, Resolvers, Optical Encoders,
Pneumatic Position Sensors), Range Sensors (Triangulation Principle, Structured, Lighting Approach,
Time of Flight Range Finders, Laser Range Meters), Proximity Sensors (Inductive, Hall, Effe
Capacitive, Ultrasonic and Optical Proximity Sensors), Touch Sensors, (Binary Sensors, Analpg
Sensors), Wrist Sensors, Compliance Sensors, Slip Sensors. Camera, Frame Grabber, Sensing anc
Digitizing Image Data Signal Conversion, Image Storage, LigigtiTechniques. Image Processing
and Analysisi Data Reduction: Edge detection, Feature Extraction and Object Recognition
Algorithms. Applicationd Inspection, IdentificationVisual Serving and Navigation.

UNIT III:
Kinematics and Dynamics of Manipulator: Forward Kinematics, Inverse Kinematics and
Differences; Forward Kinematics and Reverse Kinematics of Manipulators with Two, Three Degrees
of Freedom (In 2 Dimensional), Four Degrees of Freedom (In 3 DimensidgnaDeviations and
Problems. Economic Amlysis of Robotsi Pay back Method Safety Considerations for Robot

Operations.

UNIT IV:
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Embedded system for Industrial Automationi/O interfacing to 8051 microcontroller .Robots in
Industries.8-Bit Microcontrollers. A popular 8 bit microcontroller, Arebttire: CPU Block diagram,
Memory organization. Program memory, Data memory, Interrupts, Peripherals. Timers, Serial
portl/O Port. Programming, Addressing Modes, Instruction Set, Programming. Interrup
programming.

—

D. List of Experiments: NIL

E. Teaching/Learning/Practice Pattern:
Teaching : 40%
Learning : 10%
Practice : 50%

F. Examination Pattern:
1. Theoretical Examination: Open book/ Regular examination and on line test.

G. Reading List:

BOOKS:
1. M. P. Groover, flinTdchrelogyRragramnmihg &nd pp £ 5 ¢ a £ Edidions 0 ,
McGrawHill.
2. K S Fu, Rafael C Gonzalez, CSGl@dRoboti cs Control, Snecneddi, n g/,

Edition, McGraw-Hill .

3. Yoram Koren, fRp$BEdtiensMcGramHil.LEngi nee

4. P. A. Janakiraman fRobotics essiny Anl Int@dpetiod PRI d&dition, Tata
McGrawHill.

5. Kenneth JAyala 80%1 microcontroller: Architecture, Programming and Applicatiof2™
Edition, West Publishing Company.

6. Kenneth J Hintz, Daniel Tabak Mi@rocortroller Architecture, Implementation &
Prog r a mmilllasgabed McGraw Hill.

7. Myke Predkp Frogramming and Customizing the 8051 microcontrollidiustrated McGraw
Hill .

8. James W StewarKai X Miag, 8051 Microcontroller: Hardware, software and Interfagin ond
edition, Prentice Hall

MAGAZINES:
1. International Metal Working News.
2. Industrial Distribution
3. EDN

JOURNALS:

International Journal of Machine Tools and Manufacture

Journal of Manufacturing Science and Engineering, Transactions of the ASME
Journalof Manufacturing Technology and Research

Robotics and Autonomous Systemsgits, Netherlands

International Journal of Advamex Robotic Systems, Open Access

International journals of robotics research publisher, Sage Publications
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SEMESTERT VIII
Subject Code Subject P T L Credit
ECE 801 Industrial Training 2 0 0 1
ECE 802 Project Works 16 |0 0 8
ECE 803 Seminar 2 0 0 1
ECE 804 Grand Viva 12 |0 0 6
Total 32 |0 0 16
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