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VISION STATEMENT OF VELLORE INSTITUTE OF
TECHNOLOGY
Transforming life through excellence in education and research.

MISSION STATEMENT OF VELLORE INSTITUTE OF
TECHNOLOGY

World class Education: Excellence in education, grounded in ethics
and critical thinking, for improvement of life.

Cutting edge Research: An innovation ecosystem to extend
knowledge and solve critical problems.

Impactful People: Happy, accountable, caring and effective
workforce and students.

Rewarding Co-creations: Active collaboration with national &
international industries & universities for productivity and economic
development.

Service to Society: Service to the region and world through
knowledge and compassion.

VISION STATEMENT OF THE SCHOOL OF ELECTRONICS
ENGINEERING

To be a leader by imparting in-depth knowledge in Electronics
Engineering, nurturing engineers, technologists and researchers of
highest competence, who would engage in sustainable development
to cater the global needs of industry and society.

MISSION STATEMENT OF THE SCHOOL OF ELECTRONICS
ENGINEERING

o Create and maintain an environment to excel in teaching,
learning and applied research in the fields of electronics,
communication engineering and allied disciplines which
pioneer for sustainable growth.

e Equip our students with necessary knowledge and skills which
enable themto be lifelong learners to solve practical problems
and to improve the quality of human life.



M. Tech. Nanotechnology
PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)

1. Graduates will be engineering practitioners and leaders, who would help
solve industry’s technological problems.

2. Graduates will be engineering professionals, innovators or entrepreneurs
engaged in technology development, technology deployment, or engineering
system implementation in industry.

3. Graduates will function in their profession with social awareness and
responsibility.

4. Graduates will interact with their peers in other disciplines in industry and
society and contribute to the economic growth of the country.

5. Graduates will be successful in pursuing higher studies in engineering or
management.

6. Graduates will pursue career paths in teaching or research.



M. Tech Nanotechnology
PROGRAMME OUTCOMES (PQOs)

PO _01: Having an ability to apply mathematics and science in
engineering applications.

PO _02: Having an ability to design a component or a product
applying all the relevant standards and with realistic constraints,
including public health, safety, culture, society and environment

PO _03: Having an ability to design and conduct experiments, as well
as to analyse and interpret data, and synthesis of information

PO _04: Having an ability to use techniques, skills, resources and
modern engineering and IT tools necessary for engineering practice

PO _05: Having problem solving ability- to assess social issues
(societal, health, safety, legal and cultural) and engineering problems

PO_06: Having adaptive thinking and adaptability in relation to
environmental context and sustainable development

PO_07: Having a clear understanding of professional and
ethical responsibility

PO_08: Having a good cognitive load management skills related to
project management and finance



PROGRAMME SPECIFIC OUTCOMES (PSOs)

On completion of M. Tech. (Nanotechnology)
programme, graduates will be able to

PSO1: Evolving crucial understanding of Physics & Chemistry of solids,
Quantum physics of nanostructures, Nano-electronics and Nano-photonics.

PSO2 : Concentrating on specific skills on Synthesis of nanomaterials, thin
film deposition and their characterization.

PSO3: Solve research gaps and provide solutions to socio-economic, and
environmental problems.



Category-wise Credit distribution

Category Credits
University core (UC) 27
Programme core (PC) 19
Programme elective (PE) 18
University elective (UE) 6

Bridge course (BC)

Total credits

70




Detailed curriculum
(as given in the student curriculum view — in the order of UC, UE, PC
and PE). Courses need not be listed under UE.

University Core - 27 Credits

S. | Course Code | Course Title L |T/P|J |C
No
1. | MAT6001 Advanced Statistical 2 1012]0 (3
Methods
2. | ENG5001 Technical English I and {0/0 2|0 |2
and Technical English Il 0 (020}
ENG5002 (or) Foreign Language 2 (0010
(or)
EFL5097
3. | STS5001 Soft Skills 0 |0/0]0 |1
4. | STS5002 Soft Skills 0 |0/0]0 |1
5. | SET5001 SET Project-| 0(0]0]|0 |2
6. | SET5002 SET Project-II 0(0]0]|0 |2
/. | ECE6099 Master's Thesis 0(0]0|0 |16
University Elective — 6 Credits
S.No Course Title LT P|J|C
1 University Elective® - - 6

# All courses offered by other M. Tech Programmes/ PE of
M.Tech (Nanotechnology)



Programme Core — 19 Credits

S. Course :
o Code Course Title L TP J|C
1 Quantum Physics for
ECES031 Nanostructures 21010012
2 | ECE5032 | Physics and Chemistry of Solids | 2 [0 [0|0 |2
3 Synthesis of Nanomaterials and
ECES033 Thin Film Deposition 2|0]2)414
4 ECE 5034 Nanon_waterlal Characterization 3lol200l4
Techniques
5 | ECE 6032 | Nanoelectronics 2 10(2]4|4
6 | ECE 6033 | Nanophotonics 3/0/0/0]3
Programme Electives - 18 Credits
S.No| Course Course Title L|T|P|J|C
Code
Semiconductor Device Physics |2 |0 |0 |43
1 |ECES035 and Technology
2 |ECES036 | MEMS to NEMS 2 (0]01]4]3
4 | ECE 5037 | Nanosensors 3 10/0]0|3
5 | ECE 5038 | Carbon Nanomaterials 3 /00|03
6 |ECE 5039 L|th_ograph|gTe_chnlquesfor 3 |0(0|0(3
Device Fabrication
7 | ECE 5040 | Plasmonics 2 |0]01|4/|3
8 |ECE 6031 Nanomag_net!sm- Fundamentals |3 |0 |0 0|3
and Applications
9 | ECE 6034 | Energy Technologies 3 /0/0|0]3
10 |ECE 6035 | Spintronics 2 10/014/|3
11 |ECE6039 | Nanoelectronic Circuit Design |3 |0 |0 |03




Syllabus



Course Code Course Title LTPJ C
MAT6001 ADVANCED STATISTICAL METHODS 2/ 0/2/0]| 3

Pre-requisite nil Syllabus version
2.0

Course Objectives:
1. To provide students with a framework that will help them choose the appropriate descriptive
statistics in various data analysis situations.
2. To analyse distributions and relationships of real-time data.
3. To apply estimation and testing methods to make inference and modelling techniques for
decision making using various techniques including multivariate analysis.

Expected Course Outcome:

1. Understand the value of statistics as a discipline and its relevance for Engineering

2. Analyze data using appropriate graphical methods and numerical summaries

3. Interpret and communicate the outcomes of estimation and hypothesis tests in the context
of a problem

4. Perform large sample test and small sample testing of Hypothesis as well as calculate
confidence interval for a population parameter for real time data.

5. describe and verify mathematical considerations for analyzing time series, including concepts
of white noise, stationarity, auto-covariance, autocorrelation ; apply various techniques of
time series models, including the regression with ARMA models

Module:1 Basic Statistical Tools for Analysis: 4 hours

Summary Statistics, Correlation and Regression, Concept of R2 and Adjusted RZ and and Partial and
Multiple Correlation, Fitting of simple and Multiple Linear regression, Explanation and
Assumptions of Regression Diagnostics

Module:2 [Statistical inference : 9 hours

Basic Concepts, Normal distribution-Area properties, Steps in tests of significance —large sample
tests-Z tests for Means and Proportions, Small sample tests —t-test for Means, F test for Equality of
\Variances, Chi-square test for independence of Attributes.

Module:3 [Modelling and Forecasting Methods: 9 hours

Introduction: Concept of Linear and Non Liner Forecasting model ,Concepts of Trend, Exponential
Smoothing, Linear and Compound Growth model, Fitting of Logistic curve and their Applications,
Moving Averages, Forecasting accuracy tests.

Probability models for time series: Concepts of AR, ARMA and ARIMA models.

Module:4 Design of Experiments: 6 hours

Analysis of variance — one and two way classifications — Principle of design of experiments, CRD —
RBD — LSD, Concepts of 22 and 23 factorial experiments

Module:5 | Contemporary issues: 2 hours

Lecture by Industry Experts




Total Lecture hours:

30 hours

Text Book(s)

Stoffer, David S. Springer publications

1. |Applied Statistics and Probability for Engineers, 6ed, (2016),Douglas C. Montgomery George
C. Runger, John Wiley & Sons
2 [Time Series Analysis and Its Applications With R Examples (2017), by Shumway, Robert H.,

Reference Books

1. [The Elements of Statistical Learning: Data Mining, Inference, and Prediction, Second Edition
(Springer Series in Statistics)(2017),by Trevor Hastie and Robert Tibshirani
2 |Introduction to Probability and Statistics: Principles and Applications for Engineering and the

Computing Sciences(2017), Mc.Grawhill education by J. Susan Milton and Jesse Arnold

Mode of Evaluation

Digital Assignments, Quiz, Continuous Assessments, Final Assessment Test

List of Challenging Experiments (Indicative) |

1. | Computing Summary Statistics using real time data 2 hours

2 plotting and visualizing data using Tabulation and Graphical 2 hours
Representations.

3 Applying simple linear and multiple linear regression models to real dataset; 2 hours
computing and interpreting the coefficient of determination for scale data.

4. | Testing of hypothesis for Large sample tests for real-time problems. 2 hours

5. | Testing of hypothesis for Small sample tests for One and Two Sample mean 2 hours
and paired comparison (Pre-test and Post-test)

6. | Testing of hypothesis for Small Sample tests for F-test 2 hours

7 Testing of hypothesis for Small Sample tests for Chi-square test 2 hours

3 Applying Time series analysis-Trends. Growth ,Logistic, Exponential models | 2 hours

¢) Applying Time series model AR ,ARMA and ARIMA and testing 2 hours
Forecasting accuracy tests.

10 | Performing ANOVA (one-way and two-way), CRD, RBD and LSD for real 2 hours
dataset.

11 | Performing 22 factorial experiments with real time Applications 2 hours

12 | Performing 23 factorial experiments with real time Applications 2 hours

Total Laboratory Hours | 24 hours

Mode of Evaluation

10




Weekly Assessments, Final Assessment Test

Recommended by Board of Studies

11-08-2017

Approved by Academic Council

No.46 | Date | 24-08-17
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Course code Course title Ll TP J| C

ENG5001 Fundamentals of Communication Skills 0/0/2/0l1

Pre-requisite Not cleared EPT (English Proficiency Test) Syllabus version
1.0

Course Objectives:

1. To enable learners learn basic communication skills - Listening, Speaking, Reading and Writing
2. To help learners apply effective communication in social and academic context

3. To make students comprehend complex English language through listening and reading

Expected Course Outcome:

1. Enhance the listening and comprehending skills of the learners

2.Acquire speaking skills to express their thoughts freely and fluently
3.Learn strategies for effective reading

4.Write grammatical correct sentences in general and academic writing

5. Develop technical writing skills like writing instructions, transcoding etc.,

Module:1 | Listening | 8 hours

Understanding Conversation
Listening to Speeches
Listening for Specific Information

Module:2 | Speaking \ 4 hours

Exchanging Information
Describing Activities, Events and Quantity

Module:3 | Reading \ 6 hours

Identifying Information
Inferring Meaning
Interpreting text

Module:4 | Writing: Sentence | 8hours

Basic Sentence Structure
Connectives

Transformation of Sentences
Synthesis of Sentences

Module:5 | Writing: Discourse | 4hours

Instructions
Paragraph
Transcoding

30 hours
Total Lecture hours:

Text Book(s)

1. | Redston, Chris, Theresa Clementson, and Gillie Cunningham. Face2face Upper
Intermediate Student's Book. 2013, Cambridge University Press.

Reference Books

1 | Chris Juzwiak .Stepping Stones: A guided approach to writing sentences and Paragraphs
(Second Edition), 2012, Library of Congress.

2. | Clifford A Whitcomb & Leslie E Whitcomb, Effective Interpersonal and Team
Communication Skills for Engineers, 2013, John Wiley & Sons, Inc., Hoboken: New Jersey.
3. | ArunPatil, Henk Eijkman &Ena Bhattacharya, New Media Communication Skills for

12




ok~

Engineers and IT Professionals,2012, 1GI Global, Hershey PA.

Judi Brownell, Listening: Attitudes, Principles and Skills, 2016, 5" Edition, Routledge:USA
John Langan, Ten Steps to Improving College Reading Skills, 2014, 6™ Edition, Townsend

Press:USA

Redston, Chris, Theresa Clementson, and Gillie Cunningham. Face2face Upper Intermediate

Teacher's Book. 2013, Cambridge University Press.

Authors, book title, year of publication, edition number, press, place

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Challenging Experiments (Indicative)

1. | Familiarizing students to adjectives through brainstorming adjectives with | 2 hours
all letters of the English alphabet and asking them to add an adjective that
starts with the first letter of their name as a prefix.

2. | Making students identify their peer who lack Pace, Clarity and VVolume 4 hours
during presentation and respond using Symbols.

3. | Using Picture as a tool to enhance learners speaking and writing skills 2 hours

4. | Using Music and Songs as tools to enhance pronunciation in the target 2 hours
language / Activities through VIT Community Radio

5. | Making students upload their Self- introduction videos in Vimeo.com 4 hours

6. | Brainstorming idiomatic expressions and making them use those in to their | 4 hours
writings and day to day conversation

7. | Making students Narrate events by adding more descriptive adjectives and | 4 hours
add flavor to their language / Activities through VIT Community Radio

8 | Identifying the root cause of stage fear in learners and providing remedies 4 hours
to make their presentation better

9 | Identifying common Spelling & Sentence errors in Letter Writing and other | 2 hours
day to day conversations

10. | Discussing FAQ’s in interviews with answers so that the learner gets a 2 hours
better insight in to interviews / Activities through VIT Community Radio

Total Practical Hours | 30 hours

Mode of evaluation: Online Quizzes, Presentation, Role play, Group Discussions, Assignments,

Mini Project
Recommended by Board of Studies 22-07-2017
Approved by Academic Council No. 46 | Date | 24-8-2017
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Course code

Course title

L

T

Pl J

C

ENG5002

Professional and Communication Skills

0

0

2|0

1

Pre-requisite

ENG5001

Syllabus version

1.1

Course Objectives:

1. To enable students to develop effective Language and Communication Skills

2. To enhance students’ Personal and Professional skills
3. To equip the students to create an active digital footprint

Expected Course Outcome:

agrwNpE

Improve inter-personal communication skills

Develop problem solving and negotiation skills

Learn the styles and mechanics of writing research reports
Cultivate better public speaking and presentation skills

Apply the acquired skills and excel in a professional environment

Module:1 | Personal Interaction

2hours

Introducing Oneself- one’s career goals

Activity: SWOT Analysis

Module:2 | Interpersonal Interaction

2 hours

Interpersonal Communication with the team leader and colleagues at the workplace

Activity: Role Plays/Mime/Skit

Module:3 | Social Interaction

2 hours

Use of Social Media, Social Networking, gender challenges
Activity: Creating LinkedIn profile, blogs

Module:4

Résumé Writing

4 hours

Identifying job requirement and key skills
Activity: Prepare an Electronic Résumé

Module:5

Interview Skills

4 hours

Placement/Job Interview, Group Discussions
Activity: Mock Interview and mock group discussion

Module:6

Report Writing

4 hours

Language and Mechanics of Writing

Activity: Writing a Report

Module:7 \ Study Skills: Note making

2hours

Summarizing the report
Activity: Abstract, Executive Summary, Synopsis

14




Module:8 Interpreting skills 2 hours

Interpret data in tables and graphs
Activity: Transcoding

Module:9 Presentation Skills 4 hours

Oral Presentation using Digital Tools

Activity: Oral presentation on the given topic using appropriate non-verbal cues

Module:10 | Problem Solving Skills 4 hours

Problem Solving & Conflict Resolution

Activity: Case Analysis of a Challenging Scenario

30hours
Total Lecture hours:

Text Book(s)

Bhatnagar Nitin and Mamta Bhatnagar, Communicative English For Engineers And
Professionals, 2010, Dorling Kindersley (India) Pvt. Ltd.

Reference Books

Jon Kirkman and Christopher Turk, Effective Writing: Improving Scientific, Technical and
Business Communication, 2015, Routledge

Diana Bairaktarova and Michele Eodice, Creative Ways of Knowing in Engineering, 2017,
Springer International Publishing

Clifford A Whitcomb & Leslie E Whitcomb, Effective Interpersonal and Team
Communication Skills for Engineers, 2013, John Wiley & Sons, Inc., Hoboken: New Jersey.

ArunPatil, Henk Eijkman &Ena Bhattacharya, New Media Communication Skills for
Engineers and IT Professionals,2012, 1GI Global, Hershey PA.

Mode of Evaluation: CAT / Assignment / Quiz / FAT / Project / Seminar

List of Challenging Experiments (Indicative) \

1. | SWOT Analysis — Focus specially on describing two strengths and two 2 hours
weaknesses

2. | Role Plays/Mime/Skit -- Workplace Situations 4 hours

3. | Use of Social Media — Create a LinkedIn Profile and also write a page or 2 hours
two on areas of interest

4. | Prepare an Electronic Résumé and upload the same in vimeo 2 hours

5. | Group discussion on latest topics 4 hours

6 Report Writing — Real-time reports 2 hours

7 Writing an Abstract, Executive Summary on short scientific or research 4 hours
articles

8 Transcoding — Interpret the given graph, chart or diagram 2 hours

15




9 Oral presentation on the given topic using appropriate non-verbal cues 4 hours

10 | Problem Solving -- Case Analysis of a Challenging Scenario 4 hours

Total Laboratory Hours | 30 hours

Mode of evaluation: : Online Quizzes, Presentation, Role play, Group Discussions, Assignments,
Mini Project

Recommended by Board of Studies 22-07-2017

Approved by Academic Council No. 47 | Date | 05-10-2017
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Course code Course Title LTPJC
GERS5001 Deutsch fur Anfanger 2/0/0]0]2
Pre-requisite NIL Syllabus version

v.1l

Course Objectives:

The course gives students the necessary background to:
1. enable students to read and communicate in German in their day to day life
2. become industry-ready
3. make them understand the usage of grammar in the German Language.

Expected Course Outcome:

The students will be able to

1.create the basics of German language in their day to day life.

2.understand the conjugation of different forms of regular/irregular verbs.

3.understand the rule to identify the gender of the Nouns and apply articles appropriately.
4.apply the German language skill in writing corresponding letters, E-Mails etc.

5.create the talent of translating passages from English-German and vice versa and To frame
simple dialogues based on given situations.

Module:1 | | 3 hours

Einleitung, Begrlssungsformen, Landeskunde, Alphabet, Personalpronomen, Verb Konjugation,
Zahlen (1-100), W-fragen, Aussageséatze, Nomen — Singular und Plural

Lernziel:

Elementares Verstandnis von Deutsch, Genus- Artikelworter

Module:2 | \ 3 hours

Konjugation der Verben (regelmassig /unregelmassig) die Monate, die Wochentage, Hobbys,
Berufe, Jahreszeiten, Artikel, Zahlen (Hundert bis eine Million), Ja-/Nein- Frage, Imperativ mit
Sie

Lernziel :

Satze schreiben, tber Hobbys erzéhlen, tber Berufe sprechen usw.

Module:3 | | 4 hours

Possessivpronomen, Negation, Kasus- AkkusatitvundDativ (bestimmter, unbestimmterArtikel),
trennnbare verben, Modalverben, Adjektive, Uhrzeit, Prépositionen, Mahlzeiten, Lebensmittel,
Getranke
Lernziel :

Satze mit Modalverben, Verwendung von Artikel, ber Lander und Sprachen sprechen, tber eine
Wohnung beschreiben.

Module:4 | | 6 hours

Ubersetzungen : (Deutsch — Englisch / Englisch — Deutsch)
Lernziel :
Grammatik — Wortschatz — Ubung

Module:5 | | 5 hours

Leseverstandnis,Mindmap machen, Korrespondenz- Briefe, Postkarten, E-Mail
Lernziel :

17




Wortschatzbildung und aktiver Sprach gebrauch

Module:6 | . | 3 hours

Aufsatze :
Meine Universitat, Das Essen, mein Freund oder meine Freundin, meine Familie, ein Fest in
Deutschland usw

Module:7 | | 4 hours

Dialoge:
a) Gespréche mit Familienmitgliedern, Am Bahnhof,
b) Gespréache beim Einkaufen ; in einem Supermarkt ; in einer Buchhandlung ;
c) ineinem Hotel - an der Rezeption ;ein Termin beim Arzt.

Treffen im Cafe

Module:8 | | 2 hours

Guest Lectures/Native Speakers / Feinheiten der deutschen Sprache, Basisinformation Uber die
deutschsprachigen Lander

Total Lecture hours: 30 hours

Text Book(s)

1. | Studio d Al Deutsch als Fremdsprache, Hermann Funk, Christina Kuhn, Silke
Demme : 2012

Reference Books

1 | Netzwerk Deutsch als Fremdsprache Al, Stefanie Dengler, Paul Rusch, Helen Schmtiz, Tanja
Sieber, 2013

2 | Lagune ,Hartmut Aufderstrasse, Jutta Miller, Thomas Storz, 2012.

3 | Deutsche SprachlehrefiirAUslander, Heinz Griesbach, Dora Schulz, 2011

4 | ThemenAktuell 1, HartmurtAufderstrasse, Heiko Bock, MechthildGerdes, Jutta Miller und
Helmut Muller, 2010

www.goethe.de
wirtschaftsdeutsch.de
hueber.de
Klett-sprachen.de
www. deutschtraning.org

Mode of Evaluation: CAT / Assignment / Quiz / Seminar / FAT

Recommended by Board of Studies 04-03-2016

Approved by Academic Council 41 | Date | 17-06-2016
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http://www.deutschtraning.org/

Course code Course Title Ll TP J| C
FRE5001 FRANCAIS FONCTIONNEL 210002
Pre-requisite Nil Syllabus version
1.0

Course Objectives:

The course gives students the necessary background to:
1. demonstrate competence in reading, writing, and speaking basic French, including

knowledge of vocabulary (related to profession, emotions, food, workplace,
sports/hobbies, classroom and family).
2. achieve proficiency in French culture oriented view point.

Expected Course Outcome:

The students will be able to

1. remember the daily life communicative situations via personal pronouns, emphatic
pronouns, salutations, negations, interrogations etc.

2. create communicative skill effectively in French language via regular / irregular verbs.

3. demonstrate comprehension of the spoken / written language in translating simple
sentences.

4. understand and demonstrate the comprehension of some particular new range of unseen
written materials.

5. demonstrate a clear understanding of the French culture through the language studied.

Module:1 | Saluer, Se présenter, Etablir des contacts | 3hours

Les Salutations, Les nombres (1-100), Les jours de la semaine, Les mois de 1’année, Les Pronoms
Sujets, Les Pronoms Toniques, La conjugaison des verbes réguliers, La conjugaison des verbes
irréguliers- avoir / étre / aller / venir / faire etc.

Module:2 | Présenter quelqu’un, Chercher un(e) correspondant(e), Demander 3 hours
des nouvelles d’une personne.

La conjugaison des verbes Pronominaux, La Négation,
L’interrogation avec ‘Est-ce que ou sans Est-ce que’.

Module:3 | Situer un objet ou un lieu, Poser des questions | 4hours

L’article (défini/ indéfini), Les prépositions (a/en/au/aux/sur/dans/avec etc.), L’article contracté,
Les heures en francais, La Nationalit¢ du Pays, L’adjectif (La Couleur, 1’adjectif possessif,
I’adjectif démonstratif/ I’adjectif interrogatif (quel/quelles/quelle/quelles), L’accord des
adjectifs avec le nom, L’interrogation avec Comment/ Combien / Ou etc.,

Module:4 | Faire des achats, Comprendre un texte court, Demander et 6 hours
indiquer le chemin.

La traduction simple :(francais-anglais / anglais —francais)

Module:5 | Trouver les questions, Répondre aux questions générales en 5 hours
francais.

L’article Partitif, Mettez les phrases aux pluriels, Faites une phrase avec les mots donnés,
Exprimez les phrases données au Masculin ou Féminin, Associez les phrases.
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Module:6 | Comment ecrire un passage | 3hours

Décrivez :
La Famille /La Maison, /L’université /Les Loisirs/ La Vie quotidienne etc.

Module:7 | Comment ecrire un dialogue | 4hours

Dialogue:
d) Réserver un billet de train
e) Entre deux amis qui se rencontrent au café
f) Parmi les membres de la famille
g) Entre le client et le médecin

Module:8 | Invited Talk: Native speakers | 2hours

Total Lecture hours: 30 hours

Text Book(s)

1. | Echo-1, Méthode de francais, J. Girardet, J. Pécheur, Publisher CLE International, Paris 2010.

2 | Echo-1, Cahier d’exercices, J. Girardet, J. Pécheur, Publisher CLE International, Paris 2010.

Reference Books

1. | CONNEXIONS 1, Méthode de francais, Régine Mérieux, Yves Loiseau,Les Editions Didier,
2004.

2 | CONNEXIONS 1, Le cahier d’exercices, Régine Mérieux, Yves Loiseau, Les Editions
Didier, 2004.

3 | ALTER EGO 1, Méthode de francais, Annie Berthet, Catherine Hugo, Véronique M.
Kizirian, Béatrix Sampsonis, Monique Waendendries , Hachette livre 2006.

Mode of Evaluation: CAT / Assignment / Quiz / Seminar / FAT

Recommended by Board of Studies 26.02.2016

Approved by Academic Council No.41 Date 17-06-2016
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Course code Course Title L|TPJC

SET 5001 SCIENCE, ENGINEERING AND TECHNOLOGY 2
PROJECT-1

Pre-requisite Syllabus Version

Anti-requisite 1.10

Course Objectives:

®  To provide opportunity to involve in research related to science / engineering
= To inculcate research culture
= To enhance the rational and innovative thinking capabilities

Expected Course Outcome:

On completion of this course, the student should be able to:

1. ldentify problems that have relevance to societal / industrial needs
2. Exhibit independent thinking and analysis skills
3. Demonstrate the application of relevant science / engineering principles

Modalities / Requirements

1. Individual or group projects can be taken up

Involve in literature survey in the chosen field

Use Science/Engineering principles to solve identified issues

Adopt relevant and well-defined / innovative methodologies to fulfill the specified objective
Submission of scientific report in a specified format (after plagiarism check)

ok own

Student Assessment : Periodical reviews, oral/poster presentation

Recommended by Board of Studies 17-08-2017

Approved by Academic Council No. 47 | Date 05-10-2017
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Course code Course Title L TPJC

SET 5002 SCIENCE, ENGINEERING AND TECHNOLOGY 2
PROJECT-II

Pre-requisite Syllabus Version

Anti-requisite 1.10

Course Objectives:

1. To provide opportunity to involve in research related to science / engineering
2. To inculcate research culture
3. To enhance the rational and innovative thinking capabilities

Expected Course Outcome:

On completion of this course, the student should be able to:

1. Identify problems that have relevance to societal / industrial needs
2. Exhibit independent thinking and analysis skills
3. Demonstrate the application of relevant science / engineering principles

Modalities / Requirements

1. Individual or group projects can be taken up

2. Involve in literature survey in the chosen field

3. Use Science/Engineering principles to solve identified issues

4. Adopt relevant and well-defined / innovative methodologies to fulfill the specified
objective

5. Submission of scientific report in a specified format (after plagiarism check)

Student Assessment : Periodical reviews, oral/poster presentation

Recommended by Board of Studies 17-08-2017

Approved by Academic Council No. 47 | Date | 05-10-2017
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Course code Course title LTPJ C

STS 5001 Essentials of Business Etiquette and problem solving 310/0/0]1

Pre-requisite None Syllabus version

Course Objectives:

1. To develop the students’ logical thinking skills

2. To learn the strategies of solving quantitative ability problems
3. To enrich the verbal ability of the students

4. To enhance critical thinking and innovative skills

Expected Course Outcome:

1. Enabling students to use relevant aptitude and appropriate language to express themselves

2. To communicate the message to the target audience clearly

3. The students will be able to be proficient in solving quantitative aptitude and verbal ability
questions of various examinations effortlessly

Module:1 | Business Etiquette: Social and Cultural Etiquette and Writing 9 hours
Company Blogs and Internal Communications and Planning and
Writing press release and meeting notes

Value, Manners, Customs, Language, Tradition, Building a blog, Developing brand message,
FAQs', Assessing Competition, Open and objective Communication, Two way dialogue,
Understanding the audience, Identifying, Gathering Information, Analysis, Determining, selecting
plan, Progress check, Types of planning, Write a short, catchy headline, Get to the Point —
summarize your subject in the first paragraph., Body — Make it relevant to your audience,

Module:2 | Study skills — Time management skills 3 hours

Prioritization, Procrastination, Scheduling, Multitasking, Monitoring, working under pressure and
adhering to deadlines

Module:3 | Presentation skills — Preparing presentation and Organizing 7 hours
materials and Maintaining and preparing visual aids and Dealing
with questions

10 Tips to prepare PowerPoint presentation, Outlining the content, Passing the Elevator Test, Blue
sky thinking, Introduction , body and conclusion, Use of Font, Use of Color, Strategic
presentation, Importance and types of visual aids, Animation to captivate your audience, Design of
posters, Setting out the ground rules, Dealing with interruptions, Staying in control of the
questions, Handling difficult questions

Module:4 | Quantitative Ability -L1 — Number properties and Averages and 11 hours
Progressions and Percentages and Ratios

Number of factors, Factorials, Remainder Theorem, Unit digit position, Tens digit position,
Averages, Weighted Average, Arithmetic Progression, Geometric Progression, Harmonic
Progression, Increase & Decrease or successive increase, Types of ratios and proportions
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Module:5 | Reasoning Ability-L1 — Analytical Reasoning 8 hours

Data Arrangement (Linear and circular & Cross Variable Relationship), Blood Relations,
Ordering/ranking/grouping, Puzzle test, Selection Decision table

Module:6 | Verbal Ability-L1 — Vocabulary Building 7 hours

Synonyms & Antonyms, One-word substitutes, Word Pairs, Spellings, Idioms, Sentence
completion, Analogies

Total Lecture hours:

Reference Books

1. | Kerry Patterson, Joseph Grenny, Ron McMillan, Al Switzler (2001) Crucial Conversations:
Tools for Talking When Stakes are High. Bangalore. McGraw-Hill Contemporary

2. | Dale Carnegie, (1936) How to Win Friends and Influence People. New York. Gallery
Books

3. | Scott Peck. M (1978) Road Less Travelled. New York City. M. Scott Peck.

4. | FACE (2016) Aptipedia Aptitude Encyclopedia. Delhi. Wiley publications

5. | ETHNUS (2013) Aptimithra. Bangalore. McGraw-Hill Education Pvt. Ltd.

Websites:

www.chalkstreet.com

www.skillsyouneed.com

www.mindtools.com

www.thebalance.com

gl |w d e

.| Www.equiru.o0o0

Mode of Evaluation: FAT, Assignments, Projects, Case studies, Role plays,
3 Assessments with Term End FAT (Computer Based Test)
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Course code Course title LTPJ C

STS 5002 Preparing for Industry 310/0/0]1
Pre-requisite None Syllabus version
1
Course 1. To challenge students to explore their problem-solving skills
Objectives: 2. To develop essential skills to tackle advance quantitative and verbal

ability questions
3. To have working knowledge of communicating in English

Expected Course 1. Enabling students to simplify, evaluate, analyze and use functions and

Outcome: expressions to simulate real situations to be industry ready.

2. The students will be able to interact confidently and use decision making
models effectively

3. The students will be able to be proficient in solving quantitative
aptitude and verbal ability questions of various examinations
effortlessly

Module:1 Interview skills — Types of interview and Techniques to 3 hours
face remote interviews and Mock Interview

Structured and unstructured interview orientation, Closed questions and hypothetical questions,
Interviewers' perspective, Questions to ask/not ask during an interview, Video interview,
Recorded feedback, Phone interview preparation, Tips to customize preparation for personal
interview, Practice rounds

Module:2 Resume skills — Resume Template and Use of power 2 hours
verbs and Types of resume and Customizing resume

Structure of a standard resume, Content, color, font, Introduction to Power verbs and Write up,
Quiz on types of resume, Frequent mistakes in customizing resume, Layout - Understanding
different company's requirement, Digitizing career portfolio

Module:3 Emotional Intelligence - L1 — Transactional Analysis and 12 hours
Brain storming and Psychometric Analysis and Rebus
Puzzles/Problem Solving

Introduction, Contracting, ego states, Life positions, Individual Brainstorming, Group
Brainstorming, Stepladder Technique, Brain writing, Crawford's Slip writing approach, Reverse
brainstorming, Star bursting, Charlette procedure, Round robin brainstorming, Skill Test,
Personality Test, More than one answer, Unique ways

Module:4 Quantitative Ability-L3 — Permutation-Combinations 14 hours
and Probability and Geometry and mensuration and
Trigonometry and Logarithms and Functions and
Quadratic Equations and Set Theory

Counting, Grouping, Linear Arrangement, Circular Arrangements, Conditional Probability,
Independent and Dependent Events, Properties of Polygon, 2D & 3D Figures, Area & Volumes,
Heights and distances, Simple trigonometric functions, Introduction to logarithms, Basic rules of
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logarithms, Introduction to functions, Basic rules of functions, Understanding Quadratic
Equations, Rules & probabilities of Quadratic Equations, Basic concepts of Venn Diagram

Module:5 Reasoning ability-L3 — Logical reasoning and Data 7 hours
Analysis and Interpretation

Syllogisms, Binary logic, Sequential output tracing, Crypto arithmetic, Data Sufficiency, Data
interpretation-Advanced, Interpretation tables, pie charts & bar chats

Module:6 Verbal Ability-L.3 — Comprehension and Logic 7 hours

Reading comprehension, Para Jumbles, Critical Reasoning (a) Premise and Conclusion, (b)
Assumption & Inference, (c) Strengthening & Weakening an Argument

Total Lecture hours: ‘ 45 hours

References e Michael Farra and JIST Editors(2011) Quick Resume & Cover Letter
Book: Write and Use an Effective Resume in Just One Day. Saint
Paul, Minnesota. Jist Works

e Daniel Flage Ph.D(2003) The Art of Questioning: An Introduction to
Critical Thinking. London. Pearson

e FACE(2016) Aptipedia Aptitude Encyclopedia.Delhi. Wiley
publications

Mode of Evaluation: FAT, Assignments, Projects, Case studies, Role plays,
3 Assessments with Term End FAT (Computer Based Test)
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Course Code Course Title LIT|P|J|C

ECE6099 Masters Thesis 0/0|0]0]16

Pre-requisite As per the academic regulations Syllabus version
1.0

Course Objectives:

To provide sufficient hands-on learning experience related to the design, development and
analysis of suitable product / process so as to enhance the technical skill sets in the chosen
field.

Expected Course Outcome:

At the end of the course the student will be able to
1.  Formulate specific problem statements for ill-defined real life problems with
reasonable assumptions and constraints.
2. Perform literature search and / or patent search in the area of interest.
3. Conduct experiments / Design and Analysis / solution iterations and document the
results.
4.  Perform error analysis / benchmarking / costing
5. Synthesise the results and arrive at scientific conclusions / products / solution
6. Document the results in the form of technical report / presentation

Contents

Capstone Project may be a theoretical analysis, modeling & simulation, experimentation &
analysis, prototype design, fabrication of new equipment, correlation and analysis of data,
software development, applied research and any other related activities.

Project should be for two semesters based on the completion of required number of credits as
per the academic regulations.

Should be individual project.

In case of group projects, the individual project report of each student should specify the
individual’s contribution to the group project.

Carried out inside or outside the university, in any relevant industry or research institution.

Publications in the peer reviewed journals / International Conferences will be an added
advantage

Mode of Evaluation: Periodic reviews, Presentation, Final oral viva, Poster submission

Recommended by Board of 10-06-2015
Studies
Approved by Academic Council No. 37 Date 16-06-2015
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Course Code Course Title LI T |P|J C

o
o
N

ECE5031 QUANTUM PHYSICS FOR NANOSTRUCTURES 2|0

Pre-requisite | Nil

Course Objective:

The course is aimed to
1. Educate various concepts of quantum theory and its importance.
2. Make them understand the different quantum nanostructures and their density of states.
3. Enable them to apply quantum theory to design nanoscale devices.

Expected Course Outcomes:

Students will be able to:
1. Gain the advanced concepts of quantum theory.
2. Understand the importance of Schrodinger wave equation & its applications.
3. Obtain the knowledge on quantum confinement effects.
4. Gain the knowledge in dispersion relation of electron in solids.
5. Understand the quantum nanostructures, such as quantum dots, nanowires and quantum
wells and their density of states.
6. Understand the time-dependent perturbation and its applications.

Module :1 | Introduction | 4hours

Importance of Quantum theory, Wave-particles duality, de-Broglie and Fermi Wavelengths, Wave
function, Dynamical operators, Uncertainty principle, Quantum numbers and Hydrogen atom
problem, Pauli exclusion principle.

Module:2 | Schrodinger equations and their formulation | 3hours

Schrodinger time dependent and time independent wave equations - analytical solutions.

Module:3 | Potential Well, Potential Barrier and Tunnelling | 4hours

One-Dimensional Potential well , Particle in 1D, 2D and 3D box, Rectangular Barrier, Concept of
Tunneling, Reflectance, transmittance and tunnelling probability, Scanning tunnelling microscope

Module:4 | Theory of conduction in solids | 4hours

Description of the theory of Conduction in Solids -Drude model, Nearly free electron model,
Dispersion relation for electron.

Module:5 | Electronic Band Structure | 5hours

Periodic lattice, Brillouine zones, Periodic potential, Bloch Theorem, Kronig-Penny Potential and
Electronic energy bands, direct and indirect gap semiconductors.

Module:6 | Quantum Confinement and Density of States | 4hours

Concept of Quantum Confinement, Quantum Dots, Quantum Well and Quantum Wires, Density
of states in 3D, 2D, 1D and 0D solid, carrier concentration.

Module:7 | Time-dependent perturbation and applications | 4hours

Time-dependent change in potential, First-order time-dependent perturbation, Fermi’s golden rule,
Photon emission due to electronic transitions, Fermi’s golden rule for stimulated optical
transitions, Semiconductor laser.

Module:8 | Contemporary issues: | 2hours
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Total Lecture: 30 hours

Text Book(s)

1 | A F. J. Levi, Applied Quantum Mechanics, Second edition, Cambridge University Press,
20086.

2 | Richard L. Liboff, Introductory Quantum Mechanics, Fourth edition, Pearson Education Inc,
India, 2003.

Reference Books

1 | Robert Eisberg and Robert Resnick, Quantum Physics of Atoms, Molecules, Solids, Nuclei,
and Particles, second Edition, John Wiley & Sons, Canada, 1985.

2 | A. Ghatak and S. Lokanathan, Quantum Mechanics—Theory & Applications, Macmillan India
Limited, New Delhi, 2002.

3 | A. Beiser, Concepts of Modern Physics, Sixth edition, TataMcGraw- Hill Edition, New Delhi,
2003.

Mode of Evaluation: Continuous Assessment Test —I (CAT-I) , Continuous Assessment Test —II
(CAT-II), Seminar / Challenging Assignments / Completion of MOOC / QUIZ, Final Assessment
Test (FAT).

Recommended by Board of Studies | 13-12-2015

Approved by Academic Council No. 40 | Date | 18-03-2016
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Course Code Course Title LTPJ C

ECES5032 PHYSICS AND CHEMISTRY OF SOLIDS 2/0/0]0]2

Pre-requisite | Nil

Course Objectives:

The course is aimed to:
1. Provide understanding of properties of materials from an atomistic view point, and to
classify solids.
2. Outline the properties and structure of crystalline materials, various modes of bonding in
solids with appropriate examples.
3. Render them about thermodynamics and statistical mechanics of solids.

Expected Course Outcomes:

Students will be able to:

Gain knowledge on crystal structure

Understand various types of atomic bonding in solids.

Classify the materials based on their properties.

Identify different imperfections in solids.

Understand thermodynamics and elementary statistical mechanics.

Apply Magnetic, Optical & Thermal properties of different material for potential
applications.

oakrwdE

Module 1 | Structure of Matter | 6hours

Crystal structure & Bonding- Crystals, Polycrystals, Symmetry, Unit cells, Bravais lattices,
Crystallographic directions, Crystallographic planes, Miller indices, Bragg’s law, Single crystal
and Powder X-ray diffraction.

Module 2 | Chemical Bonding | 3hours

Atomic Bonding in solids - Types of bond: Metallic, lonic, Covalent and van der Waals bond;
Hybridization; H-bonding Molecular orbital theory for simple molecules such as diatomic
molecule etc.

Module 3 | Classification of Materials | 2hours

Different types of materials -Metals, Semiconductors, Composite materials, Ceramics, Alloys,
and Polymers.

Module 4 | Imperfections in solids | 2hours

Imperfections of crystal structure —point defects, Grain boundaries, phase boundaries, Dislocations
Screw, Edge and Mixed Dislocations

Module 5 | Introduction to Thermodynamics and Elementary Statistical 6 hours
Mechanics

The first and second laws of thermodynamics, Thermodynamic functions, enthalpy, entropy and
Microstates, Introduction to Ionic Conductivity, Gibb’s freeenergy, Gibb’sparadox, Liouville’s
theorem, Classical Statistical systems, Boltzman statistics, quantum statistical systems, Fermi-
Diracand Bose-Einstein Statistics and their applications.

Module 6 | Phase Transformations | 4hours

Mechanisms of phase transformation; homogeneous and heterogeneous nucleation; spinodal

30




decomposition; order-disorder transformations; Martensitic transformation

Module 7 | Magnetic, Optical & Thermal properties of solid | S5hours

Magnetic properties- Different kind of magnetism in nature: Dia, Para, Ferro, Antiferro, Ferri,
Superpara; Optical Properties- Photoconductivity, Opticalabsorption &  transmission,
Photoluminescence, Fluorescence, Phosphorescence, Electroluminescence; Thermal Properties-
Concept of phonon, Thermal conductivity, Specific heat, Exothermic & endothermic processes.

Module 8 | Contemporary issues: 2 hours

Total Lecture: 30 hours

Text Book(s)

1 | Charles Kittel, Introduction to Solid State Physics, 2012, eighth Edition, John Wiley & Sons

2 | H. I bach and H. Lith, Solid-State Physics: An Introduction to Principles of Material Science
2009, fourth edition, Springer

Reference Books

A.J. Dekker, Macmillan, Solid State Physics, 1969

L. H. Van Vlack, Elements of materials science, Pearson Education, 2002

Atkins Peter, Paula Julio, Physical Chemistry, Oxford University Press, 2008

K. Huang, Chapman and Hall, Introduction to Statistical Physics, CRC, 2009

OB WNF-

Stephen Elliott & S. R. Elliott, The Physics and Chemistry of Solids, John Wiley & Sons,
1998.

Mode of Evaluation: Continuous Assessment Test —I (CAT-I) , Continuous Assessment Test —II
(CAT-II), Seminar / Challenging Assignments / Completion of MOOC / QUIZ, Final Assessment
Test (FAT).

Recommended by Board of Studies | 13-12-2015

Approved by Academic Council No. 40 | Date | 18-03-2016
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Course Code Course Title LTPJ C

ECES5033 SYNTHESIS OF NANOMATERIALS AND THIN FILM |2/ 0| 2| 4
DEPOSITION

Pre-requisite | Nil

Course Objectives:

The course is aimed to :
1. Make them understand the fabrication of nanostructures for advanced devices.
2. Provide and train the students about nanomaterial synthesis and thin film deposition
techniques.

Expected Course Outcomes::

At the end of the course students will be able to
1. Identify and understand various top-down and bottom-up approaches for nanomaterial
synthesis.
Understand and apply vacuum technology for nanomaterial synthesis.
Know various deposition techniques at the atomic and molecular level.
Acquire knowledge about structure and properties of thin films.
Learn the advanced concepts in various vapour deposition techniques.
Synthesise and deposit nanomaterials by various methods.

ok wn

Module 1 | Nanomaterial Synthesis - Top-Down Approach | 4hours

Physical methods- Inert gas condensation, aerosol method, Arc discharge, RF-plasma, Plasma arc
technique, laser ablation, Gas-phase synthesis, Spray Pyrolysis, Ball Milling, Combustion

Module 2 | Nanomaterial Synthesis - Bottom-up approach | 6 hours

Chemical Methods - Zero dimensional, one dimensional and two dimensional nanostructures,
Nucleation theory, Homogeneous and heterogeneous nucleation, Metal nanocrystals by reduction,
Solvothermal/Hydrothermal synthesis, Photochemical synthesis, Electrochemical synthesis,
Thermolysis routes, Sonochemical routes, Hybrid methods, Sol- gel, Micelles and
microemulsions, Bio-Synthesis.

Module 3 | Vacuum technology | 3hours

Concept of different vacuum pumps - rotary, diffusion, Turbo molecular pump, Cryogenic-pump,
Ti-sublimation pump; Concept of different gauges - pirani, penning, Pressure control.

Module 4 | Wafer Growth and Epitaxial Deposition | 3hours

Crystal Growth - CZ, Float zone technique; Basic Properties of different substrates (e.g.
semiconductor, glass); Wafer cutting; Sources and related effects of various contamination; Wafer
processing; Epitaxial growth- Growth kinetics of epitaxy, Doping, Growth modes.

Module 5 | Structure and properties of thin films | 4hours

Definition of thin films- Environment (Gas phase and plasma) for thin film deposition, Deposition
parameters and their effects on film growth; Physical parameters for evaluation of thin films-
Surface roughness; Density; Stress in thin films; Adhesion; Stoichiometry.

Module 6 \ Physical vapor deposition (PVD) techniques \ 4 hours
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Evaporation- Thermal evaporation, resistance evaporation, Electron beam evaporation, lon vapor
evaporation and Cathodic arc deposition; Molecular Beam Epitaxy; Sputtering- Glow discharge
sputtering, Magnetron sputtering, lon beam sputtering; Atomic layer deposition (ALD)-
Importance of ALD technique.

Module 7 | Chemical vapor deposition techniques | 4hours

Fundamentals, Advantages and limitations of Chemical vapor deposition (CVD) techniques;
Different kinds of CVD techniques- Metallorganic (MO) CVD, Photoassisted CVD, Thermally
activated CVD, Plasma enhanced (RF, p-Wave) CVD, Low pressure (LP) CVD, Atmospheric
pressure (AP) CVD etc,.

Module 8 | Contemporary issues: | 2hours

Advanced Topics

| Total Lecture: | 30 hours

Text Book(s)

1. | Guozhong Cao. Ed Nanostructures and Nanomaterials: Synthesis, Properties, and
Applications, World Scientific Series in Nanoscience and Nanotechnology, 2011.

2. | G.A. Ozin and A.C. Arsenault, Nanochemistry: A chemical approach to nanomaterials, Royal
Society of Chemistry, 2009.

Reference Books

1. | Bharat Bhushan, Handbook of Nanotechnology, Springer, 2005

2. | Hari Singh Nalwa, Handbook Of Nanostructured Biomaterials And Their Applications In
Nanobiotechnology, Journal of Nanoscience and Nanotechnology, 2005.

3. | D.M. Hata, Introduction to Vacuum Technology, Prentice Hall New Jersey, 2007.

4. | K. Jousten, Handbook of VVacuum Technology, John Wiley and sons, Weinheim, 2008.

5. | S. Schmidt et.al., CFx thin films deposited by high power impulse magnetron sputtering:
synthesis and characterization Surf.Coat.Technol. 2011, 206, pp. 646-653.

6. | J. George, Preparation of Thin Films, Marcel Dekker, Inc., New York. 2005.

Mode of Evaluation: Continuous Assessment Test —I (CAT-1) , Continuous Assessment Test —II
(CAT-II), Seminar / Challenging Assignments / Completion of MOOC / QUIZ, Final Assessment
Test (FAT).

Typical Projects |

1. Green synthesis of nanoparticles and analysis using UV-Vis.

2. Kinetic analysis of growth of silver nanoparticles.

3. Demonstration of Electroless deposition process.

4. Growth of thin films by Electrodeposition technique.

5. Preparation and study of ferrofluids.

6. Hydrothermal synthesis of TiO2 nanoparticles and its optical study

Mode of Evaluation: Review I, 1l and 111

List of Challenging Experiments (Indicative) |

1. | Wet Chemical synthesis of Silver Quantum Dots - Effect of viscosity on the 6 hours
growth and its characterization by UV-Visible spectroscopy.

2. | Synthesis of ZnO nanoparticles by wet chemical route and its optical band 6 hours
gap calculation.

3. | Mie formalism of Optical absorption of Ag and Au nanoparticles for size 4 hours
estimation.
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4. | Calculation of d-spacing and crystallite size of Nanomaterials from X- ray 4 hours
diffraction data.

5. | Thin film deposition using Electroplating technique and morphology 3 hours
characterization using Optical microscope.

6. | Fabrication of thin films using Spin coating technique. 3 hours

7. | Fabrication of metal thin films on silicon/glass substrate using Metal 4 hours

evaporation Unit

Total Laboratory Hours | 30 hours

Mode of Evaluation: Continuous assessment of challenging experiments /Final Assessment Test
(FAT).

Recommended by Board of Studies | 13-12-2015

Approved by Academic Council | No. 40 | Date | 18-03-2016
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Course Code Course Title HT|PJC
ECE5034 NANOMATERIAL CHARACTERIZATION 3 01204
TECHNIQUES

Pre-requisite | Nil

Course Objectives:

The course is aimed to :
1. Make them understand various Nanostructure characterization techniques.
2. Train the students on state-of-the-art metrology tools such as Scanning Probe
Microscopes and optical spectroscopes.
3. Enable them to study the material’s structure and properties that are probed and
measured.

Expected Course Outcomes:

Students will be able to
1. Be conversant with conventional aspects of metrological tools.
2. Be aware of various morphological techniques and selecting appropriate tools for their
future research.
3. Be familiar with various spectroscopic techniques.
4. Acquainted with the Scanning probe techniques for characterisation.
5. Learn advanced optical and magnetic characterization techniques.
6. Prepare, characterise and analyse the samples with suitable techniques.

Module 1 | Introduction to Metrology | 4 hours

Concepts of Metrology- Accuracy, precision and reliability; Types of Errors - Systematic Errors
and Random Errors, Statistical analysis of errors.

Module 2 | Microscopy Techniques | 8hours

Optical microscopy; Electron microscopy- Scanning Electron Microscopy, EDX, WDX;
Transmission Electron Microscopy; EELS; SPM.

Module 3 | Spectroscopy Techniques | 9hours

UV-Vis Spectroscopy; Ellipsometer; XPS; XAS; XRD; Raman Spectroscopy - Surface-
enhanced Raman Spectroscopy.

Module 4 | Scanning Tunneling Microscopy | 8hours

Basic design of Scanning Probe Microscopes; Scanning Tunneling Microscope: Principles of
operation, Quantum Mechanical Tunneling phenomenon in STM, Different modes of operation;
STS - Principles of operation, applications.

Module 5 | Atomic Force Microscopy | 7hours

Atomic Force Microscope - Modes of operation of AFM, Advanced Modes of AFM - Force
Modulation, Conductive AFM, EFM, MFM, SCM.

Module 6 | Near Field Scanning Optical Microscopy | 5hours

Principles of operation, Different modes of operation, Spectroscopic Applications of NSOM.

Module 7 | Magnetic Characterization | 2hours

Principles, Components of SQUID systems, Vibrating Sample Magnetometer (VSM)
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Module 8 | Contemporary issues: | 2hours

Advanced Topics

Total | 45 Hours

Text Book(s)

1. | R.W. Cahn, E.M. Lifshitz, Concise Encyclopedia of Materials Characterization: Advances
in Materials Sciences and Engineering,Elsevier, 2016.
2. | Yang Leng, Materials Characterization: Introduction to Microscopic and Spectroscopic

Methods,John Wiley & Sons, 2013.

Reference Books

1 Richard Leach, Fundamental Principles of Engineering Nanometrology, Elsevier, 2014.

2 | Mauro Sardela, Practical Materials Characterization, Springer, 2014.

3 | Ewen Smith, Geoffrey Dent, Modern Raman Spectroscopy: A Practical Approach, John
Wiley & Sons, 2013.

4 Nikodem Tomczak, Kuan Eng Johnson Goh, Scanning Probe Microscopy, World
Scientific, 2011.

5 Ernst Meyer, Hans J. Hug, Roland Bennewitz, Scanning Probe Microscopy: The Lab on a
Tip,Springer Science & Business Media, 2013.

6 | Vladimir V. Tsukruk, Srikanth Singamaneni, Scanning Probe Microscopy of Soft Matter:
Fundamentals and Practices, John Wiley & Sons, 2012,

7 H. Weinstock, SQUID Sensors: Fundamentals, Fabrication and Applications, Springer
Science & Business Media, 2012.

8 | Sam Zhang, Lin Li, Ashok Kumar, Materials Characterization Techniques, CRC Press,

2008.

Mode of Evaluation: Continuous Assessment Test —I (CAT-I) , Continuous Assessment Test —II
(CAT-11), Seminar / Challenging Assignments / Completion of MOOC / QUIZ, Final
Assessment Test (FAT).

List of challenging Experiments (Indicative) |

1. | STS analysis of CNT. 4 hours
2. | Analysis of magnetic nanoparticle with MFM 4 hours
3. | Application of Electrostatic Force Microscopy. 3 hours
4. | Characterization of Graphene with optical microscope. 4 hours
5. Measure the blood glucose with electrochemical workstation 3 hours
6. | Study the band gap of semiconductor nanoparticle using UV-Vis 3 hours
spectroscopy
7. Measure the band gap and structure of crystal with XRD. 3 hours
8. Elemental analysis using EDAX 3 hours
9. | Study the property of graphene using Raman Spectroscopy. 3 hours
Total Laboratory Hours 30 hours
Mode of Evaluation: Continuous assessment of challenging experiments /Final Assessment Test
(FAT).
Recommended by Board of Studies 13-12-2015
Approved by Academic Council No. 40 | Date | 18-03-2016
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Course Code Course Title L|T|P

o
~0

ECE6032 NANOELECTRONICS 210

N
o

Pre-requisite | ECE5031- Quantum Physics for Nanostructures

Course Objectives:

The course is aimed to :
1. Make them understand various advanced concepts in nanoelectronics.
2. Explore the fundamentals on QED, SED, Molecular electronics and spintronics.
3. Train the students on state-of-the-art computational tools for modelling and simulation of
nanoelectronics devices.

Expected Course Outcomes:

Student will be able to

. Gain the concepts of nanoelectronics such as ballistic transport and quantum confinement.
Understand various nanostructures and its applications towards Quantum Electronic Devices.
Acquire the fundamentals of Molecular Electronics

Obtain the knowledge of Single Electron Devices and carbon based nanoelectronic devices.
Learn the fundamentals of Spintronics.

Design and simulate various advanced nanoelectronic devices.

oakrwdE

Module 1 | Introduction to Nanoelectronics | 3hours

Limitations of the conventional MOSFETs at Nanoscales, MOSFET Scaling & implications,
Introductory concepts of Ballistic transport and Quantum confinement, Differences in Few Electron
Devices (as analog version) and Single Electron Devices (as digital version) of Nanoelectronic devices

Module 2 | Nanostructures and Quantum Electronic Devices | 4 hours

Low-dimensional structures- Quantum wells, Quantum wires and Quantum dots; Density of states in low-
dimensional structures; Quantum Interference Devices; Split —Gate Transistor; Electron — Wave
Transistor; Resonant tunneling phenomena and its applications in diodes and transistors.

Module 3 | Molecular Electronics | 3hours

Overview & Basics; Fabrication of molecular electronics-based transistor devices; Conductivity of organic
polymers- Conduction mechanism in organic polymers; Polymer Electronics; Self-Assembling Circuits.

Module 4 | Single Electron Devices | 5hours

Principle of operation- Single-Electron Effect, Coulomb Blockade Phenomenon; Theoretical Quantum
Dot Transistor - Energy of Quantum Dot system, Single-Electron Quantum-Dot Transistor, Single
transistors; Conductance Oscillation and Potential Fluctuation; Transport under Finite temperature and
Finite Bias; Coulomb Blockade Devices.

Module 5 | Carbon Nanoelectronics | 4 hours

Carbon nanotubes - SWCNTs and MWCNTSs; 1D quantization in nanotubes- van Hove singularities;
Fabrication of CNTs; CNT FETs- De