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Pillai College of Engineering

Vision
Pillai College of Engineering (PCE) will admit, educate and train a diverse population of stude 0
are academically prepared to benefit from the Institute’s infrastructure and faculty experience, to
become responsible professionals or entrepreneurs in a technical arena. It will furthe act, develop

and retain, dedicated, excellent teachers, scholars and professionals from diver%rounds whose
work gives them knowledge beyond the classroom and who are commifd tomaking a significant

difference in the lives of their students and the community. (»

Mission

To develop professional engineers with respect for the environment and make them responsible citizens
in technological development both from an Indian @&%b
through quality education, practical trainin nd@

al perspective. This objective is fulfilled

ion with industries and social organizations.
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Department of Electronics and Telecommunication Engineering

Vision

Strive towards producing world class engineers who will continuously innovate, upgrade
telecommunication technology and provide advanced, hazard-free solutions to the mankind. Inspire,

educate and empower students to ensure green and sustainable society.

Mission

Benchmarking against technologically sound global telecommunication?institutions with a view
towards continuous improvement. Continually exposing student§ to'scenarios that demand structuring
of complex problems and proposing solutions. Educate stugents ane-promote values that can prevent
further degradation of our planet. Becoming responsible citizens genuinely concerned with and capable

of contributing to a just and peaceful world.

Program Educational Objectives (PEOS):

I. Provide graduates with a strong foundationin mathematics, science and engineering fundamentals
to enable them to analyze and selve challenging problems in Electronics and Telecommunication
Engineering

[1.  Impart analytic and thinking skills to develop innovative ideas in the field of Telecommunication
Engineering

I1l.  To keep students up tesdate with the latest advancements in the field of Electronics and
Telecommunicatien

IV. Inculcate qualities of leadership skills, multidisciplinary teamwork and an ability to adapt to
evolvingprofessional environment in the field of Engineering and Technology

V. To’Credteyawareness among the students towards ethical, social and environmental issues in the
professignal career

Program Outcomes:
Engineering Graduates will be able to:

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,

and engineering sciences.
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3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for
the public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research methods
including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities_with
an understanding of the limitations.

6. Theengineer and society: Apply reasoning informed by the contextual knowledge to assess|societal,
health, safety, legal and cultural issues and the consequent responsibilitiesfrelevant to the
professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering solutions in
societal and environmental contexts, and demonstrate the knowledge of, andneed for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethiCs and responsibilities and norms
of the engineering practice.

9. Individual and team work: Function effectively as an iadividual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the engineering
community and with society at large, such as, being’ahle to comprehend and write effective reports
and design documentation, make effective presentatiens, and give and receive clear instructions.

11. Project management and finance: Demgnstrate knowledge and understanding of the engineering
and management principles and apply these t0one’s own work, as a member and leader in a team,
to manage projects and in multidisciplinary.environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning p-the broadest context of technological change.

Program Specific Outcomes (PSOs):

1. Able to understand the*eoncept of Basic Electronics, Network and Circuit Analysis, Analog and
Digital circuits, Signals and System, Electromagnetics and apply them in various areas like
Microwave _ Engin€ering, Wireless Communication, Digital image processing, Advance
Communieatiop-systems etc.

2. Ableyto use techniques, skills, software, equipments and modern engineering tools necessary for
Electronics and Telecommunication Engineers to identify, formulate and solve problems in
industries and research work.

3.\/Able to work in multidisciplinary environment to provide socially acceptable technical solutions
for complex communication engineering problems.
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The Autonomous status of the institute has given an opportunity to design and frame the curriculum in
such away that it incorporates all the needs and requirements of recent developments in all fields within
the scope of the Technical education. This curriculum will help graduates to attain excellence in their
respective field. The curriculum has a blend of basic and advanced courses along with provision of
imparting practical knowledge to students through minor and major projects. The syllabus has been
approved and passed by the Board of Studies.

Outcome based education is implemented in the academics and every necessary step is undertaken to
attain the requirements. Every course has its objectives and outcomes defined in the syllabus whichare
met through continuous assessment and end semester examinations. Evaluation is done onf the basis of
Choice Based Credit and Grading System (CBCGS). Optional courses are offered at"départment and
institute level. Selection of electives from the same specialization makes the student.eligible to attain a
B. Tech. degree with respective specialization.

Every learner/student will be assessed for each course through (i) an Internal/Continuous assessment
during the semester in the form of either Practical Performance, PresentationsDemonstration or written
examination and (ii) End Semester Examination (ESE), in the form of ither theory or viva voce or
practical, as prescribed by the respective Board Studies and mentionedin‘the assessment scheme of the
course content/syllabus. This system involves the Continugus“Evaluation of students’ progress
Semester wise. The number of credits assigned with a course is/based on the number of contact hours
of instruction per week for the course. The credit allocation is available in the syllabus scheme of each
semester.

The performance of a learner in a semester isdndicdted by a number called Semester Grade Performance
Index (SGPI). The SGPI is the weightedaverage of the grade points obtained in all the courses by the
learner during the semester. For example, t-a learner passes five courses (Theory/labs./Projects/
Seminar etc.) in a semester with credits C1, C2, C3, C4 and C5 and learners grade points in these
courses are G1, G2, G3, G4 and G5 respectively, then learners SGPI is equal to:

C1Gy + CyGy + C3G3 + C4Gy + C5G5
Ci+C2+C3+C4+Cs

SGPI =

The learner’s up to date’assessment of the overall performance from the time s/he entered for the
programme is /©btained by calculating a number called the Cumulative Grade Performance Index
(CGPI), in @'manner similar to the calculation of SGPI. The CGPI therefore considers all the courses
mentioned,in the scheme of instructions and examinations, towards the minimum requirement of the
degree learners have enrolled for. The CGPI at the end of this semester is calculated as,

6161 : Csz < 2 C3G3 5 T Ci % G,‘ 2 T C,,G"

CGPI =
CI+C2+C3+"'+CI~+...+C"

The Department of Electronics and Telecommunication Engineering offers a B. Tech. Programme in
Electronics and Telecommunication Engineering. This is an eight semester course. The complete
course is a 169 credit course which comprises core courses and elective courses. The elective courses
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are distributed over 6 specializations. The specializations are:
Group 1: Smart Robotics and 10T driven Application Development
Group 2: Product Design

Group 3: VLSI Chip Design Technology

Group 4: Advanced Communication System

Group 5: Cloud Computing

Group 6: Data Science

The students also have a choice of opting for Institute level specializations. These are
1. IP Management and Digital Business

Business Management

3. Bio Engineering

4. Bio Instrumentation

5. Engineering Design

6. Sustainable Technologies
7. Contemporary Studies

8. Artand Journalism

9. Applied Science

10. Green Technologies

11. Maintenance Engineering
12. Life Skills

13. Environment and Safety
14. Quantum Computing and Technologies

As minimum requirements for the credits toybe/)earned during the B.Tech in Electronics and
Telecommunication Engineering program,.a student will have to complete a minimum of three
specializations of which two are to be chosen from the department list and one has to be from the Institute
level specialization list. In order to complete each specialization, a minimum of three courses under that
specialization has to be completed. The credit requirement for the B.Tech. in Electronics and

Telecommunication Engineering course is tabulated in Table 1.

Table 1. Credit Requirepent for B.Tech in Electronics and Telecommunication Engineering

Category Credits
Basic Sciences 26
Basic Engineering 18
HumanitiesiandiSocial Sciences 10
Program Core 51
Program,Electives 24
Open Electives 6
Project(s) 13
Internships/Seminars 8
Multidisciplinary 7
Co-curricular Courses, Liberal Learning 4
Indian Knowledge System 2
Total Credits 169
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Bachelor of Technology in Electronics and Telecommunication Engineering

Semester |
Teaching Scheme Credits Assigned
Course Course Name Category Course (Contact Hours)
Code ComponentTpeon T Practical | Theory | Practical | Total
[Tutorial [Tutorial
Engineering BSC TLP 3 2 3 1 4
MATH 101 |Mathematics |
PHY 102 |Engineering Physics I BSC TL 2 1 c 0.5 2.5
CHEM 103 |Engineering Chemistry | BSC TL 2 1 2 0% 2.5
CE 104 C Programming ESC T 3 0 3 0 3
Introduction to Electrical | ESC TL 3 1 4
ENGG 105 |Engineering 3 2
_ ESC LP 0 1 1
CE 108 C Programming Lab 0 2
ENGG 112 |Engineering Workshop | SKILL L 0 2 0 1 1
Ancient Indian SKILL LC 0 2 2
HUM 113 |Engineering 0 4
Liberal L 0 2 2
ENGG 114 |Co-curricular Course 1 Learning 0 4
Total 13 18 13 9 22
Examination Scheme Semester |
Theory
ngg:e Course Name Category Internal End Sem Exam \T\fﬂ P(;?;T/ Total
Assessment Exam Duration
1|2 Avg (Hrs)
MATH 101 |Engineering Mathematies, | BSC 140140 | 40 60 2 25 ) 125
PHY 102 |Engineering Physics | BSC 130130 30 45 2 25 ) 100
CHEM103 |Engineering Chemistry | BSC 130130 30 45 2 25 ) 100
CE 104 C Programiming ESC (40 40| 40 60 2 - - 100
Introduction to Electrical ESC |40 /|40| 40 60 2 25 25 150
ENGG 105, |Engineering
CE 108 C Programming Lab ESC -] - - - - 25 25 50
ENGG 112 |Engineering Workshop | SKILL | - | - ) ) ) 50 - 50
Ancient Indian SKILL | - | - | - - - 50 - 50
HUM 113 |Engineering
Liberal | - | - - - - 50 - 50
ENGG 114 |Co-curricular Course 1 Learning
Total 775
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T- Theory, L- Lab, P-Programming, C- Communication
Bachelor of Technology in Electronics and Telecommunication Engineering

Semester 11
Teaching Scheme [Credits Assigned
Course Course Name Category Course (Contact Hours)
Code Component | Tpeon! Practical | Theory|Practical| Total
[Tutorial [Tutorial
MATH115 [Engineering Mathematics BSC TLP 3 2 3 1 4
I
PHY116 |Engineering Physics Il BSC TL 2 1 2 0.5 2.5
CHEM117 |[Engineering Chemistry Il BSC TL 2 1 2 0.5 2.5
MECH107 [Engineering Mechanics ESC TL 3 2 3 1 4
and Graphics
CE119 [Python Programming PC TLP 3 2 3 1 4
COMM121 [Professional HSSM TL 1 2 1 1 2
Communication & Ethics |
ENGG123 |Basic Workshop-11 SKILL LP - 2 - 1 1
ENGG125 |Co-curricular Course 11 Liberal L - 4 - 2 2
Learning
Total 14 16 14 08 22
Examination Scheme Semester 11
Theory
Course Course Name Category Internal End Sem Exam Term | Pract/ (Total
Code . Work | Oral
ASsessment Exam Duration
1]2 | Avg (Hrs)
MATH115 | Engineering BSC 40140 | 40 60 2 25 - 125
Mathematics Il
PHY116 |[Engineering Physics H BSC 3030 30 45 2 25 - 100
CHEM117 [Engineering Ghemistry™H BSC 30({30| 30 45 2 25 - 100
MECH107 [Engineering Mechanics ESC 40140 | 40 60 2 25 25 150
and Graphigs
CE119 |Python Pregramming Program |40|40| 40 60 2 25 25 150
Courses
COMM 121 Prefessional HSSM 20|20 | 20 30 1 25 - 75
Communication & Ethics
I
ENGG123 |Basic Workshop-11 SKILL - - - - - 50 - 50
ENGG125 |Co-curricular Course Il Liberal - |- - - - 50 - 50
Learning
Total 800

T- Theory, L- Lab, P-Programming, C- Communication

Department of Electronics and Telecommunication Engineering - Syllabus for Undergraduate Programme




Bachelor of Technology in Electronics and Telecommunication Engineering

Semester 111
Teaching Scheme Credits Assigned
Course Course Name Category Course Contact Hours)
Code Component| Theory Self  |Theory| Practical| Total
Practical | Learning /Tutorial
/Tutorial Evaluation
MATH |Engineering ESC T 3 1
201T  |Mathematics 11 3 2 4
EXTC 201 |Electronics Devices PCC TL 3 2 3 1 4
EXTC 202 |Network Theory PCC T 3 0 3 0 3
EXTC 203|Digital System Design PCC TL 3 2 3 1 4
EXTC 204 |Signals and Systems PCC T 3 0 3 0 3
Personal Finance VEC T 2 0
FIN 270 [Management 2 0 2
Human Values and HSSM T 2 0
HUM 270 |Social Ethics 2 0 2
L SKILL LC 0 1
EXTC 293 |Mini Project | 0 1
Total 19 8 19 4 23
Examination Seheme/Semester 111
Theory
Course Course Name |Category Internal Assessment End Exam Term |Pract/ | Total
Code . Work | Oral
1 5 A Sem Duration
Vg Exam (Hrs)
MATH [Engineering ESC 40 40 40 60 2 25 - 125
201T |Mathematics 11
EXTC 201 [Electronics Devices PCC 40 40 40 60 2 25 25 150
EXTC 202 [Network Theory PCC 40 40 40 60 2 ) ) 100
EXTC 203 |Digital System Design PCC 40 40 40 60 2 25 25 150
EXTC 204 [Signals/and\Systems PCC 40 40 40 60 2 ) ) 100
Personal‘Finance VEC 20 20 20 40 2 - - 60
FIN 270 |Management
Human Values and HSSM - - - ) B 50 B 50
HUM 270 |Social Ethics
SKILL - - - - - 25 25 50
EXTC 293 |Mini Project |
Total 785

T- Theory, L- Lab, P-Programming, C- Communication
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Bachelor of Technology in Electronics and Telecommunication Engineering

Semester 1V
Teaching Scheme Credits Assigned
Course Course Name Category Course (Contact Hours)
Code Component Theory | Practical Self Theory | Pract | Total
[Tutorial | Learning [Tut
Evaluation
MATH |Engineering ESC T 3 1
208T |Mathematics IV 3 2 1 4
Electronic PCC 3 ¥
Communication TL
EXTC 205|Systems 3 2 1 4
Digital Signal PCC T 3 0
EXTC 206 |Processing 3 0 1 3
Linear Integrated PCC i 3 1
EXTC 207|Circuits 3 2 1 4
Microprocessor and MDM TL 3 1
EXTC 208|Microcontroller 3 2 1 4
MGMT |Innovation and HSSM T 2 0
371 Entrepreneurship 2 0 0 2
EXTC 294|Mini Project Il SKILL LC 0 2 0 0 1 1
Total v 10 5 17 5 22
Examination Seheme Semester 1V
Theory
Course Course Name Category Term Pract/ (Total
Code Internal Assessment End Sem Exam Work Oral
Exam |Duration
1 2 AVg (HI‘S)
MATH |Engineering ESC 40 40 40 60 2 25 - 125
208T  |Mathematics IV
Electronic PCC 40 40 40 60 2 25 25 150
Communication
EXTC 205 |Systems
Digital Signal PCC 40 40 40 60 2 - - 100
EXTC 206 |Processing
Lineaf Intégrated pCC 40 40 40 60 2 25 25 150
EXTC 207{€ircuits
Microprocessor and MDM 40 40 40 60 2 25 25 150
EXTC 208 |Microcontroller
MGMT |Innovation and HSSM 20 20 20 40 2 ) ) 60
371 Entrepreneurship
EXTC 294 |Mini Project II SKILL 1 -} - - - - 25 25 | 90
Total 785

T- Theory, L- Lab, P-Programming, C- Communication
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Course Code Course Name Credits

MATH 201T Engineering Mathematics 111 04

Prerequisite:
Engineering Mathematics-1 and Engineering Mathematics-11

Course Objectives:

1.

2.
3.
4.

5.
6.

To learn the Laplace Transform, Inverse Laplace Transform of various functions, its
applications.

To understand the concept of Fourier series, its complex form and enhance the problem-skills.
To understand Matrix algebra for engineering problems

To understand the concept of Cauchy’s integral formulaafid,Cauchy’s Residue Theorem and it’s
applications

To understand the concepts of Quadratic forms and Singularwvalue decomposition.

To learn the importance of correlation and regression injamalyzing data.

Course Outcomes:
The learner will be able to

1.

Hw

Understand the concept of Laplacetransform and its application to solve the real integrals,
understand the concept of inverse Laplace transform of various functions and its applications
in engineering problems.

Expand the periodic function by using the Fourier series for real-life problems and complex
engineering problems.

Apply the concepts of eigenvalues and eigenvectors in engineering problems.

Apply Cauchy’s Integtal formula and Cauchy’s residue theorem to evaluate integrals over a
given region.

Use the concept.ofsQuadratic forms and Singular value decomposition which are very useful
tools in yarigus,Engineering applications

Apply theteoncept of correlation and regression in analysis of data.

Sr.
No.

CcO

Module Detailed Content Hours ]
Mapping

Definition of Laplace transform and Laplace
transform of standard functions, Properties of
Laplace Transform: Linearity, First Shifting
Theorem, change of scale Property, 07 Co1
multiplication by t, Division by t, (Properties
without proof). Inverse of Laplace Transform
by partial fraction and convolution theorem.

Self-Learning:  Evaluation of integrals, | 05
Applications to solve initial and boundary value
problems involving ordinary differential

Laplace
Transform
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equations with one dependent variable.

| Fourier Series

Dirichlet’s conditions, Fourier series of
periodic functions with period 2m and 2L,
Fourier series for even and odd functions, Half
range sine and cosine Fourier series,
Orthogonal and Ortho- normal functions,
Complex form of Fourier series.

07

Self-Learning: Parseval’s Identity,Fourier
Integral Theorem,Fourier sine and cosine
Integrals,Fourier Transforms

05

CO2

Linear Algebra

o Matrix Theory

Eigenvalues and eigenvectors; Diagonalization
of matrices; Cayley-Hamilton Theorem,
Functions of square matrix, Derogatorygand
Non Derogatory matrices.

07

Self-Learning: Applications of Eigen values
in Image processing

05

CO3

Complex
Integration

Line Integrals,Cauchy’s Integral theorem for
simple connected and multiply connected
regions (without proof),Cauchy’s Integral
formula (without proof). Taylor’s and Laurent’s
series(without proof).Definition of
singularity,zeroes,poles of f(z), Residues,
Cauchy’s Residue Theorem (without proof).

07

Self-Learning: Applications of Residue
Theorem to evaluate real Integrals.

05

CO4

Quadratie
Forms

Quadratic forms over real field,

Linear Transformation of
Quadratic form, Reduction of Quadratic form
to diagonal form using congruent
transformation. Rank, Index and Signature of
quadratic form, Sylvester’s law of inertia,
Value- class of a quadratic form- Definite
Semi definite and Indefinite.
Reduction of Quadratic form to a canonical
form using congruent transformations.

06

Self-Learning: Singular Value
Decomposition

05

CO5

Fitting of curves,
Correlation and
Regression

VI

Fitting of first and second degree curves, Karl
Pearson’s coefficient of  correlation,
Spearman’s coefficient of rank correlation,
Lines of regression

05

Self-Learning:  covariance,  Fitting  of
exponential curves

04

CO6
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Tutorials

Level
1.Basic
S 2.Design Detailed Lab/Tutorial Description Hours
No. | 3.Advanced
4. Project/Case
Study/Seminar
1 Basic Laplace Transform 2
Self-Learning: Examples based on applications,of Laplace )
Transforms
2 Advanced Inverse Laplace Transform 5
Self-Learning: Examples based on applications of Laplace 9
Transforms
3 Basic Fourier Series -1 2
Self-Learning: Problems-en Parseval’s Identity,Fourier 5
Integral Theorem,
4 Advanced Fourier Series -2 5
Self-Learning: Preblems on Fourier sine and cosine Integrals, 9
Fourier Transforms
5 Basic Eigenvaluesyand Eigen vectors;Cayley Hamilton 2
Theorem,Piagonalisation of Matrices.
Self-Learning: verifying all the properties of Eigen values )
and-solving problems.
6 Advanced Functions of a square matrix )
Self-Learning: Problems on functions of a square matrix for )
(3x3 matrices)& applications to Image Processing
7 Basic Complex Integration-1 )
Self-Learning: Solving Problems based on Cauchy’s Integral 2
formulae
3 Advanced Complex Integration-2 )
Self-Learning: Problems on applications of residue theorem )
to real Integrals.
9 Basic Quadratic Forms-1 2
Self-Learning: Problems on Quadratic forms 2
10 Advanced |Quadratic Forms-2 )
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Self-Learning: Problems on singular value decomposition )
11 Basic Curve Fitting 2
Self-Learning: Problems on Fitting of exponential curves 2
12 Advanced | o elation 2
Self-Learning: Real life application problems on correlation 2
13 Advanced Regression 2
Self-Learning: Real life application problems n regression 2

Theory Assessment:

Internal Assessment: 40 marks

Consisting of Two compulsory internal assessments 40 Marks each. The final marks will be the
average score of both the tests.

End Semester Examination: 60 Marks

Weightage of each module in the end semester examination'will*be proportional to the number of
respective lecture hours mentioned in the curriculum.

Term work Assessment:

The distribution of Term work marks
Assignment on entire syllabus: 10 Marks
Tutorials on entire syllabus: 10 Marks
Attendance (Theory, Tutorials): 5 Marks

Text Books and Referencegs:
1. Higher Engineering Mathematics B. V. Ramana, Tata Mc-Graw Hill Publication

Higher Engingering’Mathematics, Dr. B. S. Grewal, Khanna Publication
Advanced‘engineering mathematics H.K. Das, S . Chand, Publications.

Advanced Epgineering Mathematics Wylie and Barret, Tata Mc-Graw Hill.

Complex Variables and Applications, Brown and Churchill, McGraw-Hill education.
Advanced Engineering Mathematics, R. K. Jain and S. R. K. lyengar, Narosa publication
Mathematical Statistics, J.N.Kapur and H.C.Saxena , S.Chand Publications

Seilab spoken tutorials videos.
(https://spoken-tutorial.org/tutorial-search/?search_foss=Scilab&search_language=
English)

NP U1 A~ W
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Subject Code Subject Name Credits

EXTC 201

Electronics Devices 04

Prerequisite:
Basic Electrical Engineering

Course Objectives:

To explain functionality of different electronic devices.

2. To understand characteristics, application, different Biasing TechniqueswofBJT,JFET and
MOSFET.

3. To explain amplifiers and analyze frequency response of small signal amplifiers
4. To compare small signal and large signal amplifiers.
5
6

=

To explain the working of Feedback amplifiers and oscillaters.
. To explain the working of differential amplifiers.

Course Outcomes: The learner will be able to

1. Analyze the functionality, V-I characteristics, application of different electronic devices.

2. Understand the importance of Biasing, input and output characteristics and evaluate
different parameters of BJT and MOSFET using Biasing Techniques.

3. Evaluate the different parameters of a smakksignal amplifier using the Hybrid pi model.

4. Evaluate frequency response to understand/behavior of single and multistage BJT and
MOSFET Amplifier.

5. Understand working of different poweramplifier circuits, their design and use in
electronics and communication Cireuits.

6. Understand working of differential-amplifiers, Feedback amplifiers and Oscillators.

SF. Module Detailed Content Hours co

No. Mapping

Study of pn junction diode characteristics and
diode current equation. VI Characteristics, BJT,
FET, Zener diode as voltage regulator, Schottky Co1
diode, LED, Applications of Diode: Limiter | 06
circuits, Rectifiers (Half wave and Full wave),
Clamper, Clipper.

Self-Learning: Simulation experiments or small 04
projects demonstrating application of diode,
transistors.

Il | Transistors | Configuration of BJT, JFET,MOSFET, 07
Operating region (BJT and MOSFET),
Characteristics of BJT and MOSFET, JFET, COo2
biasing circuits of BJT and MOSFET, JFET, DC
load Line, Q point and Stability factor. MODFET
(i.e. HEMT), MESFET and HBT, Application of
BJT and MOSFET.

Introduction
of Eléctroni€
Devices
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Self-Learning: Study difference between BJT,
MOSFET, HEMT, MESFET and HBT in the form
of a quiz.

05

Frequency
Response of

i Amplifiers

Hybrid pi model, Ebers-Moll Model, CE
Amplifier, CS Amplifier. Frequency response
concept, Bandwidth of an amplifier, Effect of
coupling capacitors, bypass capacitors and
internal capacitors on frequency response. Low
frequency response, High frequency response
(BJT and MOSFET)

07

Self-Learning: Solving Problems on this topic.

05

CO3

Power
Amplifier
vV (Large

signal
Amplifier)

Compare small signal amplifiers and large signal
amplifier, Introduction of Power Amplifiers,
Classification of Power Amplifier, Class A
power amplifier, Class B Power AmplifierClass
AB and Class C Power Amplifier, Types| of
Power Amplifier, Distortion in Amplifier,
Temperature Effects, Heat Sink

08

Self-Learning: Study the characteristigs of each
power amplifier using simulatien software.

04

CO4

Feedback
and
Oscillator

Feedback Concepts , Feedhack Connection Types
,Practical Feedback Circuits, Feedback Amplifier
,Oscillator Qperation ~, Types of Transistor
Oscillator (LC, Celpitts, Hartley, Phase-Shift,
Wien Bridge)

05

Self-Learning:” Study the working and also the
applicatior of different oscillators.

03

CO5

Differential
Amplifiérs

VI

Basic Differential Amplifier (BJT and FET) ,
Common-Mode Rejection Ratio, Differential-
and Common-Mode Gains, Differential and
Common-Mode Input Impedances, Bl CMQOS
CIRCUITS , BiCMOS Differential Amplifier,
Multistage (Darlington Pair and Simple Emitter-
Follower Output)

06

Self-Learning: Quiz or assignments on topic of Bl
CMOS Circuits.

04

CO6

Lab Prerequisite:
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Basic Electrical and Electronics Laboratory

Software Requirements:
LTSpice
Hardware Requirements:

Breadboard, Transistors, Resistors, Diodes, Connecting wires Lab Objectives:

The objective of this course is

1. To provide the fundamental concepts of voltage and current characteristics of Diodes.
2. To familiarize with the important applications of zener diodes.

3. To design and study the CE and CS amplifiers characteristics.

4. To familiarize with biasing circuits and characteristics of EMOSFETs and DMQSFET
5. To simulate design and analysis of Multistage and differential amplifiers.

Lab Outcomes:

1. Able to analyze the characteristics of PN junction diodes.
2. Able to Analyze and understand the zener diode as a VVoltage Regulater.
3. Able to analyze and implement the different biasing circuits of BJT,IMOSFET.
4. Able to analyze and simulate the characteristics of BJT, MOSFET,
5. Able to design and implement the frequency response of a'Single stage BJT amplifier.
6. Able to simulate the frequency response of a CS amplifier.
7. Able to simulate and design the characteristics of mufti stage and also differential amplifiers.
Sr. |Level Detailed Lab/Tutorial Description
No. |[Basic
Advanced
Project/Case
Study/Seminar
1 Basic Pemonstrate VI Characteristics of PN junction diodes on 2
bread board and simulate one application of diode in LT
Spice
2 Basic Demonstrate VI Characteristics of Zener Diode on bread 2
board and simulate one application of zener diode in LT
Spice
3 Design Design BJT fixed biasing and Voltage divider circuits. 2
4 Design Demonstrate VI Characteristics of Mosfet using LT Spice 2
5 Design Design and Implement frequency response of a single stage 2
BJT CE amplifier.
6 Design Design a Common Source Amplifier (N-JFET) using 2
voltage divider bias.
7 Design Demonstrate VI Characteristics of JFET using LT Spice 2
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8 Advanced Design and Implement frequency response of a multistage | 2
amplifier

9 Advanced Implement Class A Power Amplifier using LTSpice 2

9 Advanced Implement Class C Power Amplifier using LTSpice 2

10 Advanced Implement Differential Amplifier using LTSpice 2

Theory Assessment:
Internal Assessment: 40 marks

Consisting of Two compulsory internal assessments 40 Marks each. The final marks will be the average
score of both the tests.

End Semester Examination: 60 Marks

Weightage of each module in the end semester examination will Be proportional to the number of
respective lecture hours mentioned in the curriculum.

Lab Assessments:

1. Term work Assessment: At least 08 Experiments©including 02 simulations covering the entire
syllabus must be given during the —Laboratory SesSion batch wise”. Computation/simulation-based
experiments are also encouraged. The experiments should be student centric and attempts should be
made to make experiments more meaningful, interesting and innovative. Application oriented one mini-
project can be conducted for a maximum batch of four students. Term work assessment must be based
on the overall performance of the student with every experiment/tutorials and mini-projects (if included)
are graded from time to time.

2. Oral/Viva Assessment . Thepractical and oral examination will be based on the entire syllabus.
Text Books:

1. D. A. Neamen, “Flectronic Circuit Analysis and Design,” Tata McGraw Hill, 2ndEdition.

2. A.S. Sedray K%€. Smith, and A. N. Chandorkar, “Microelectronic Circuits Theory and
Applicdtiens,” International Version, OXFORD International Students, 6thEdition

3. PFrancopSergio. Design with operational amplifiers and analog integrated circuits. VVol. 1988.
New ¥ork: McGraw-Hill, 2002.

References:
1. Boylestad and Nashelesky, “Electronic Devices and Circuits Theory,” Pearson Education,

11th Edition.

A. K. Maini, “Electronic Devices and Circuits,” Wiley.

T. L. Floyd, “Electronic Devices,”Prentice Hall, 9th Edition, 2012.

4. S. Salivahanan, N. Suresh Kumar, “Electronic Devices and Circuits”, Tata Mc-Graw Hill,
3rd Edition

5. Bell, David A. Electronic devices and circuits. Prentice-Hall of India, 1999.
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Subject Code Subject Name

Credits

EXTC 202

Network Theory

03

Prerequisite:

1. Basic Electrical Engineering
2. Engineering Mathematics

Course Objectives:

1. To evaluate the Circuits using network theorems.

2. To analyze the Circuits in time and frequency domain.
3. To study network Topology, network Functions and two port networks.
4.

To synthesize passive network by various methods.

Course Outcomes: The learner will be able to
1. Apply their knowledge in analyzing Circuits by usinginetworkstheorems.
2. Apply the knowledge of graph theory for analyzipgethetgircuits.
3. Find transient and steady state response of a circuit using time and frequency domain
analysis methods.
4. Find the network functions
5. Understand the concept of Two port netwaorks and distinguish between various
two port network parameters.
6. Synthesize the network using pasSive'glements.

Sr.
No.

Module

Detailed Content

Hours

CO
Mapping

Electrical
I circuit
analysis

CircuitgAnalysis: Analysis of Circuits with and
witheut dependent sources using generalized loop
andy node analysis, super mesh and super node
analysis technique. Circuit Theorems: Superposition,
Thevenin’s, Norton’s and Maximum Power Transfer
Theorems (Use only DC source).

08

Self-Learning: Practice problems on Thevenins,
Maximum Power Transfer Theorem, Superposition
Theorem

10

Co1

I Graph
Theory

Objectives of graph theory, Linear Oriented Graphs,
graph terminologies Matrix representation of a
graph: Incidence matrix, Circuit matrix, Cut-set
matrix, reduced Incident matrix,  Tieset matrix, f-
cutset matrix. Relationship between sub matrices A,
B & Q. KVL & KCL using matrix

05

CO2
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Self-Learning: Practice problems on
Incidence, Tieset and Cutset Matrix.

finding

07

Time and
frequency
domain
analysis

Time domain analysis of R-L and R-C Circuits:
Forced and natural response, initial and final values.
Solution using first order and second order differential
equation with step signals. Frequency domain analysis
of R-L-C Circuits: Forced and natural response, effect
of damping factor. Solution using second order
equation for step signal.

07

Self-Learning: Practice problem on finding current
and voltages for transient circuits of RL, RC and RLC.
Frequency domain analysis of RLC circuits

09

Co3

Network
functions

Network functions for the one port andstwo) port
networks, driving point and transfer functions, Poles
and Zeros of Network functions, neceSsary candition
for driving point functions, necessaryycondition for
transfer functions, testing for Hurwitz polynomial.
Analysis of ladder network

(Up to two nodes or loops)

06

Self-Learning: Practice prableéms on finding driving
point impedances&nd Hurwitz polynomial

08

CO4

Two port
Networks

Parameters:  Open  Circuits, short  Circuit,
Transmisgion and Hybrid parameters, relationship
among,. parameters, conditions for reciprocity and
symmetry. Interconnections of Two-Port networks T
& myrepresentation.

07

Self-Learning: Practice problems on finding
parameters, parameter conversion, interrelationship
and interconnections

09

CO5

Vi

Synthesis
of RLC
circuits

Positive Real Functions: Concept of positive real
function, necessary and sufficient conditions for
Positive real Functions. Synthesis of LC, RC Circuits:
properties of LC, RC driving point functions, LC, RC
network Synthesis in Cauer-1 & Cauer-11 , Foster-1 &
Foster-11 forms (Up to Two Loops only).

06

Self-Learning: Practice problems on Positive Real
Function, Synthesis of RC and LC circuits

08

CO6
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Theory Assessment:

Internal Assessment: 40 marks

Consisting of Two compulsory internal assessments 40 Marks each. The final marks will be
the average of score of both the tests.

End Semester Examination: 60 Marks
Weightage of each module in the end semester examination will be proportional to the
number of respective lecture hours mentioned in the curriculum.

Text Books:

1. Franklin F Kuo, “Network Analysis and Synthesis”, Wiley Toppan, 2nd ed. ,1966.

2. M E Van Valkenburg, “Network Analysis”, Prentice-Hall of India Pvt LtdNew
Delhi, 26th Indian Reprint, 2000.

References:

1. A. Chakrabarti, “Circuit Theory”, Dhanpat Rai & Co., Delhi, 6th Edition.

2. A. Sudhakar, Shyammohan S. Palli “Circuits and Networks”, Fata McGraw-Hill

education
3. Smarajit Ghosh “Network Theory Analysis & Synthesis’}, PHlleafning.

K.S. Suresh Kumar, “Electric Circuit Analysis” Peagson, 20,13,
D. Roy Choudhury, “Networks and Systems”, New Age| International, 1998.
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Subject Code Subject Name Credits

EXTC 203 Digital System Design 04

Prerequisite: None Course
Objectives:

1.

U~ wmN

To understand number representation and conversion between different representations in digital
electronic circuits.

To analyze logic processes and implement logical operations using combinational logic circuits:
To understand concepts of sequential circuits.

To analyze sequential systems in terms of state machines.

To understand concept of Programmable Devices, PLA, PAL, CPLD and FPGA

To understand the use of VHDL for simulation of combinational and sequential ¢ircuits:

Course Outcomes: The learner will be able to

o E

Develop a digital logic and apply it to solve real life problems.

Analyze, design and implement combinational logic circuits.

Analyze, design sequential logic circuits

Implement sequential logic circuits.

Analyze digital system design using PLD.

Simulate and implement combinational and sequential circuits using VHDL systems.

or.No Module Detailed Content Hours CO_
Mapping

Principles of | Review of NumberiSystem, Binary Code, Binary
I | combinational Coded,. Decimal, Octal Code, 05 Col
logic Hexadecimal Code Gray Code and their
conversions, Binary Arithmetics, Digital logic
gates, Realization using NAND, NOR gates,
BooleansAlgebra, De Morgan’s Theorem, SOP
and POS representation, K Map up to four
variables.
Self;Learning:
Submit a sheet with at least 10 conversion problems
Wwith solutions.
NPTEL Video Link:
https://www.youtube.com/watch?v=yL POVFSbCLg
Submit a scanned notebook of K-Map solutions.
K-Map Solver :(https://www.dcode.fr/karnaugh-
map-solver)

06
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https://www.youtube.com/watch?v=yLP0vFSbCLg

Analysis and
design of
combinationa
I logic

Half adder, Full adder, Half Subtractor, Full
Subtractor and BCD adder. Binary Multiplier,
Magnitude Comparator, Multiplexer
and Demultiplexer: Multiplexer operations,
cascading of Multiplexer, Boolean Function
implementation using multiplexer and basic gates,
demultiplexer, encoder and decoder

07

Self-Learning: Simulate the MUX using Logisim or
Tinkercad Circuits. Submit the Screenshots of
simulation + explanation.
Logisim:(https://github.com/logisim-
evolution/logisim-evolution)

YouTube: “Designing Multiplexers in Logisim”

06

CO2

Sequential
Logic Circuits

Flip flops: RS, JK, Master slave flip flops; T & D
flip flops with various triggering methods,
Conversion of flip flops, Registers: SISOSIPO,
PISO, PIPO, Universal shift registers.

Counters: Asynchronous and Synchronous;

Up/Down, MOD N, BCD

07

Self-Learning:
Submit a hand-drawn sheet gf fables & timing

diagrams.

Design a 3-bit binary up Geunter circuit
diagram.Simulate it"in,Logisim.submit Screenshot of
counter output in simufation.

04

CO3

Applications of
Sequential
Circuits

Frequeney “division, Ring Counter, Johnson
Counter. ) Models, State transition diagram,
Introduction to Moore and Mealy circuits-Design
(Designing is not expected) .

08

Self-Learning:
Prepare a short note: 1) Difference between ring
counter & Johnson counter.

2) Difference between Moore and Mealy circuits-
Design.
Submit the scanned copy.

04

CO4

Programmable
Logic Devices

Introduction Programmable Logic Devices
(PLD), Programmable Logic Array (PLA),
Programmable Array Logic(PAL), CPLD and
FPGA

05

CO5
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Self-Learning: 04
NPTEL Video :
E.g. Prof. Indranil Hatai’s NPTEL on FPGA

Draw block diagrams, and solve examples and
submit the scanned copy

V1| Introduction Introduction to VHDL.: Introduction to to Hardware | 07 CO6
to VHDL Description Language, Core features of VHDL,
Design data types, concurrent and sequential statements,

data flow, behavioral, structural architectures,
subprograms, Examples like Adder, subtractor,
Multiplexers, De-multiplexers, decoder and Flip-
flops

Self-Learning: 04

\Write simple codes in each style and submit the dog
file :

Dataflow:4-bit adder using with-select /~when-else
Behavioral:

4:1 MUX using process and case
Structural:

Build a full adder from half adders.

Theory Assessment:
Internal Assessment: 40 marks

Consisting of Two compulsory internal assessments 40 Marks each. The final marks will be the average
of score of both the tests.

End Semester Examinatiofi: 60.Marks

Weightage of each module in the end semester examination will be proportional to the number of
respective lecture hours mentigned in the curriculum.

Text Books:

1. John F. Wagkerly, *“Digital Design Principles and Practices”, Pearson Education, Fourth
Edition (2008):

2. R. P. Jai, “Modern Digital Electronics”, Tata McGraw Hill Education, Third Edition (2003).

3. J. Bhaskap, “VHDL Primer”, PHI, Third Edition (2009).

4. Veélnei A. Pedroni, “Digital Electronics and Design with VHDL” Morgan Kaufmann Publisher
(2008)

References:
1. Morris Mano / Michael D. Ciletti, “Digital Design”, Pearson Education, Fourth Edition (2008).
2. Thomas L. Floyd, “Digital Fundamentals”, Pearson Prentice Hall, Eleventh Global Edition (2015).
3. Mandal, “Digital Electronics Principles and Applications”, McGraw Hill Education, First
Edition (2010).
4. Stephen Brown & Zvonko Vranesic, “Fundamentals of Digital Logic Design with VHDL”,
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Second Edition, TMH (2009).

5. Ronald J. Tocci, Neal S. Widmer, “Digital Systems Principles and Applications”, Eighth
Edition, PHI (2003)

6. Donald P. Leach / Albert Paul Malvino/Gautam Saha, “Digital Principles and Applications”,
The McGraw Hill, Seventh Edition (2011).

Lab Prerequisite:
Basic Electrical and Electronics Laboratory

Software Requirements:
VHDL

Hardware Requirements:
Breadboard, Different digital IC, Resistors, Diodes, Connecting wires

Lab Objectives:
The objective of this course is

1. To provide the fundamental concepts associated with digital lagic and circuit design.

2. To introduce the basic concepts and laws involved in the designing and implementation of
combinational logic circuits

3. To familiarize with the combinational circuits such asfMultiplexers and Demultiplexers

4. To familiarize Sequential circuits utilized in the different digital circuits and systems.

5. To simulate design and analysis of the digital cireuit and system using VHDL.

Lab Outcomes:
1. Able to develop a digital logic and apply it to solve real life problems.

2. Able to Analyze, design and implement combinational logic circuits such as adders and Subtractors.

3. Able to analyze combinational citcuits such as Mux & Demux Able to analyze and convert
Flip-Flops

4. Able to implement sequential*€ircuits such as counters and shift registers.

5. Able to Simulate and implement combinational and sequential circuits using VHDL systems.

Sr. | Level
No. | 1.Basic
2. Design Detailed Lab/Tutorial Description Hours
3, Adyaneed
4. Projeet/Case
Study/Seminar
1 Basic To implement basic gates using universal gates. 2
2 Design To design Half adder & Full adder 2
3 Basic To verify the operation of Multiplexer 2
4 Basic To verify the operation of Demultiplexer 2
5 Design Verification of Truth table and conversion of FlipFlop 2
6 Design Universal shift register 2
7 Design Design an asynchronous counter 2
8 Design Design a synchronous counter 2
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9 Advanced Modeling different types of gates: (a) 2-input NAND
(b) 2-input OR gate (c) 2-input NOR gate (d) NOT gate
(e) 2-input XOR gate (f) 2-input XNOR gate

10 Advanced Modeling (a) Half-adder (b) Full-adder
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Subject Code Subject Name Credits

EXTC 204 Signals and Systems 03

Prerequisite:

Engineering Mathematics Il

Course Objectives:

1.

no

To identify, classify and analyze various types of signals and systems

To analyze time Domain analysis of continuous and discrete time signals and systems.
To Analyze the continuous and discrete time signals and systems.in frequency domain using Fourier

Transform.
To analyze, formulate and solve problems on frequency domain analysis,0f continuous time systems using

Laplace Transform.
To analyze, formulate and solve problems on frequency damain anatysis of discrete time systems using Z-

Transform.
To provide foundation of signal and system concepts to.areas like communication, control and comprehend

applications of signal processing in communication.systems.

Course Outcomes:

1.

2.
3.

Classify and analyze various types of signal$and systems.

Determine convolution integral and.convolution sum.

Analyze the continuous and disCrete, time signals and systems in frequency domain using Fourier
Transform.

Analyze, formulate and Solvéyproblems on frequency domain analysis of continuous time systems using
Laplace Transform.

Analyze, formulate andsselye problems on frequency domain analysis of discrete time systems using Z-
Transform.

Understand the concept of FIR and IIR system
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Module

Detailed Content

Hours

module

Sr. No. CO
Mapping
Introduction to Signals: Definition of Signals ,
Representation of continuous time signals and
discrete time signals, Sampling theorem(only
. statement derivation not expected), sampling of
fCInt:_oductlon q continuous time signals 08 £O1
° D'on w;ugly_s an Basic Elementary signals , Arithmetic operations
;cre Ie |r(rj1e on the signals- Time Shifting, Time scaling,
|gna}[ San Time Reversal of signals
Systems Classification of Continuous time signals and
Discrete time signal
Introduction to Systems: Definition of Systems,
1 Classification of Continuous time systems |and
Discrete time systems
Self-Learning:- Solving problemsbased on‘the 10
module
Time domain Linear Time Invariant (LTJ)) systems,
analysis of Convolution integral and, €onvolution sum for
continuous time analysis of LTI systems 07 co2
and discrete time | correlation of Signals: JAuto-correlation and
systems Cross correlation of Discrete time signal
2
Self-Learning:- Solving problems based on the 09
module
Fourler transform of periodic and non-periodic
Fourier Analysis flynctlgns, ; Propertll:(;s_ ~of Fourier 05 cO3
of Continuous and ransform(Property Derivations ~ are  not
Discret® Tifae expected), Inverse Fourier Transform, Frequency
Signals'ahd Response: computation of Magnitude and Phase
3 Syétems Response, ,Limitations
of Fourier Transform
Self-Learning:- Solving problems based on the 08
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Frequency Definition of Laplace Transform (LT), Region
domain analysis of Convergence (ROC), Properties of Laplace
of continuous transform  (Property Derivations are not
time system expected), Inverse Laplace transform. 06 coa
using Laplace Analysis of continuous time LTI systems using
4 transform Laplace Transform: Causality and stability of
systems in s-domain, Total Response of the
system, Relation between LT and FT
Self-Learning:- Solving problems based on the 09
module
Definition of unilateral and bilateral Z
Transform, Region of Convergence
(ROC),Properties of Z- Transform, Inverse Zx
Transform ( Partial fraction method only’)
Frequency . o
domain analysis | Analysis and characterization of theIsT | system
of discrete time using Z transform: Transfer FRunction and 09 CcO5
system using Z- difference equation, plotting Polas and~Zeros of
transform a transfer function, causality, stability, Total
response of a system. Relation between Laplace
5 Transform and Z-Transform, Relation between
Fourier Transform and Z-¥Fransform
Self-LearAing:=. Solving problems based on the 09
module
Concept of finite impulse response systems and
infinite impulse response systems, Linear Phase
FIR and 11R FIR” systems. Realization structures of LTI 04 co6
systems Discrete time system: Direct form —I and direct
6 form 11, Linear Phase FIR structures.
Self-Learning:- Solving problems based on the 06
module
Theory Assessment:

Internal Assessment: 40 marks

Consisting of Two compulsory internal assessments 40 Marks each. The final marks will be the average of
score of both the tests.

End Semester Examination: 60 Marks
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Weightage of each module in the end semester examination will be proportional to the number of respective
lecture hours mentioned in the curriculum.
Text Books:
1. NagoorKani, “Signals and Systems”, Tata McGraw Hill, Third Edition, 2011
2. Tarun Kumar Rawat, “Signals and Systems”, Oxford University Press 2016.
3. Simon Haykin and Barry Van Veen, “Signals and Systems”, John Wiley and Sons, Second Edition,2004.
References:
1. Hwei. P Hsu, “Signals and Systems”, Tata McGraw Hill, Third edition, 2010
2. Rodger E Ziemer, William H. Tranter and D. Ronald Fannin, “Signals and Systems”,
Pearson Education, Fourth Edition 2009.

Online Repository:

https://onlinecourses.nptel.ac.in/noc21 ee28/preview
https://nptel.ac.in/courses/108104100
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Subject Code Subject Name Credits
FIN 270

Personal Finance Management 02

Course
objectives: The course is aimed
1. To understand the fundamentals of budgeting and create effective personal budgets.
2. Gain knowledge of investment options, risk and returns for informed decision making.
3. Learn how to assess insurance needs
4. Implement tax - saving strategies for financial security
5. To know the various financial scams and frauds & to overcome them.

Course outcomes: On successful completion of course learner/student will be able:

1. Understand the principles of budgeting and to integrate personal financial"plansing concepts into real - world
scenarios

2. Comprehend various investment types, risk and returns

3. Develop skills to assess insurance needs and select appropriate/Coverage
4. Master tax planning strategies for effective tax management

5. ldentify and prevent financial scams and fraud

Theory Syllabus

Module Module Detailed Contents Hrs.
No
1 Budgeting 1. Understanding income & expenses: - Identifying sources of 5

income tracking expenses, balancing necessary Vs.
discretionary spending.

2o Creating a Personal Budget: - Applying budgeting methods
(e.g., 50/30/20 rule), setting financial goals and allocating
for savings and debt repayment.

8. “Budgeting Tools and Techniques: - Exploring budgeting
apps and tools to automate savings and expense tracking.

Self-Learning: - 7

1. Preparation of personal budget
2. Exploring budgeting apps commonly used, e.g. Money View

2 lavestment 1. Types of Investment: Equities (stocks), Fixed income 6
(bonds), Real Estate and Mutual Funds/ ETFs.

2. Understanding investment risks: Market risk, credit risk,
liquidity risk and interest rate risk.

3. Risk and return relationship: How risk affects returns,
diversification and assessing personal risk tolerance.

4. Evaluating investment opportunities: Analysing potential
investments and choosing based on financial goals and
risk profile.
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Self-Learning: - 7

1. Investment ideas w.r.t. “Intelligent Investor” Book by
Benjamin Graham

2. Exploring various safe investments such as Post Office RD,
Bank FD, etc.

3 Insurance 1. Types of insurance: Health, Life, Disability, Auto and S
Property Insurance.

2. Key Insurance concepts: Premiums, deductibles, coverage
limits and policy terms, Grace Period, Free Look period and
revival of policy.

3. Evaluating insurance needs: Calculating the right coveragefer
personal risk and financial security

4. Choosing the right insurance products: Comparing diffetent
policies, terms and conditions based on personal needs.

Self-Learning: - 7

1. Exploring the cases on the rejection of claims lbyslInsurance
Co.

2. Exploring the IRDA regulatory congéptson lmsurance

4 Tax 1. Tax Savings Strategies: Contributionto tax-advantaged 5
Planning accounts and using tax-efficient investments

2. Tax deductions: Common deductions’like mortgage
interest, medical expenses, and charitable contributions.

3. Tax Exemptions: Exemptignsfer personal income,
dependent exemptions.and specific retirement income

4. Understanding tax plahning tools: Leveraging tools and
resources to maximizetax efficiency.

Self-Learning: 7

1. Exploring the cases related to Tax Evasion.

2. Explorning the heads of income under IT Act, 1961

3. Exploering-the New and Old Tax Regimes
1

5 Financial . Lommon Financial Scams: Ponzi Schemes, Phishing, Identity S
Scams & theft and online fraud.
Frauds 27 Recognizing Red Flags of Fraud: Identifying warning signs of

financial scams.

3. Preventing Financial Scams: Best practices for protecting
personal information and avoiding scams.

4. Reporting Scams: How to report financial fraud to relevant
authorities like FTC, SEC and local consumer agencies.

Self-Learning: 6
1. Exploring cases on Scams

Here are five academic reference books for Personal Financial Planning:

. ""Personal Financial Planning' Lawrence J. Gitman, Michael D. Joehnk, Pearson Education

""Personal Finance: A Practical Guide", Randy D. Brown, South-Western College Publishing
"Financial Planning: A Guide to Personal Finance', Peter J. S. Brow, McGraw-Hill Education
"Principles of Personal Financial Planning'*, Michael J. O'Hara, Cengage Learning

. "Financial Planning: Theory and Practice™, E. Thomas Garman, Raymond E. Forgue, Cengage Learning

GENRINTS
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Subject Code Subject Name Credits

HUM 270 Human Values and Social Ethics 02

Course Objectives: The objective of the course is four fold:

1. Development of a holistic perspective based on self-exploration about themselves (humaneing),
family, society and nature/existence.

2. Understanding (or developing clarity) of the harmony in the human being, family, sogiety and
nature/existence

3. Strengthening of self-reflection.

4. Development of commitment and courage to act.

Course Outcomes: By the end of the course, students are expected-

1. To become more aware of themselves, and their surroundings (family, society, nature);
2. To recognize the relationship between ethics and values pertinéat forngineering professionals.

3. They would become more responsible in life, and in handlingyproblems with sustainable solutions,
while keeping human relationships and human nature in mind,

4. They would have better relevance of values, ethics in,socialwork and importance of human

relationship.

5. They would have a better understanding of ethicsiia technical writing.
6. They would have knowledge of fair préctices in/technology development.

SN Details Hours
1 | Ethics and Values : 06
Meaning & Concept of Ethies Difference between Ethics and Values. Ethical code
of conduct for studentswip/family, society, pear groups, social media. Development
of a holistic perspective based on self-exploration.
Self-Learping,7 Self exploration by activities 07
o /|Rrofessional Ethics : 05
Professional Ethics vs Personal ethics Components of professional ethics
Professional values and its importance
Self-Learning: case studies 07
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3 |Ethics and Society : 05
Relevance of values and ethics in social work Ethical dilemmas
Values and ethical principles of social work

- Service

- Dignity and worth of a person

- Importance of Human relationships

- Integrity

- Competence

- Social Justice

Self-Learning: case studies 07

4 | Ethicsin Technical writing : 05
Documenting sources, Presentation of Information, Ethics & Plagiarism

Self-Learning: Paraphrase Practice , 07
Plagiarism exercises

5 Ethics and Technology Development : 05
Risk management and Individual rights,

Moral issues in development and application of technolegy

Privacy/confidentiality of information Managifig Technology to ensure fair practices

Self Learning: Case studies 06

Assessment:

Term Work : 50 Marks (Contiguous Evaluation)
Students will have to submitfivesassignments (one on each module). They will have to prepare PPTs in
a group of 3/ 4 students,on ong-case study in each module and give a presentation in a classroom.

Reference Books:

1. Martin Cohen, 201 Ethical Dilemmas Routledge, 2nd edition, 2007.

2. M. Gavindarajan, S. Natarajan & V.S. Senthilkumar, Professional Ethics and Human Values,
Prentice'Hall India Learning Private Limited, 2013.

3miMike W. Martin, Ethics in Engineering, McGraw Hill Education; Fourth edition, 2017.

Science & Humanism Towards a Unified Worldview..... (P L Dhar & R R Gaur)

5. A foundation course on Human Values & Professional Ethics... (R R Gaur, R Sangal & G P
Bagaria)

&
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Subject Code Subject Name Credits

EXTC 293 Mini Project | 01

Lab Prerequisite:
Basic Electrical and Electronics Engineering (BEEE/BEE), C programming

Lab Objectives:

1. To make students familiar with the basics of electronic devices and circuits, elgcteical
circuits and digital systems

2. To familiarize the students with the designing and making of GPP

3. To make students familiar with the basics Microcontroller, Arduino board and Arduino
IDE (Integrated Development Environment)

4. To familiarize the students with the programming and interfacing of different devices
with Arduino Board

5. To acquaint with the process of identifying the needs and cenvertingit into the
problem.

6. To familiarize the process of solving the problem in agroup

Lab Outcomes:
The learner will be able to

LO1. Identify basic electronic components and'to design basic electronic circuits.

LO2. Learn the technique of solderingand(circuit implementation on general purpose
printed circuit board (GPP).

LO3. Utilize the basic electronic-toolstand equipment (like DMM, CRO, DSO etc.) and also
perform analysis of hardware fault (Fault detection and correction)

LO4. Write basic codes for thes/Arduino board using the IDE for utilizing the onboard resources.
LO5. Apply the knowledge ofiinterfacing different devices to the Arduino board to
accomplish a given task.

LOG. Identify problems,based on societal /research needs , design Arduino based projects
for a given problem and demonstrate capabilities of self-learning in a group, which leads

to lifelong learning.

Guidelines fok, Minpi Project

e Students shall form a group of 3 to 4 students, while forming a group shall not be allowed less
than,three or more than four students, as it is a group activity.

e Students should do surveys and identify needs, which shall be converted into problem
statements for mini projects in consultation with faculty supervisor/head of
department/internal committee of faculties.

e / Students shall submit an implementation plan in the form of Gantt/PERT/CPM chart, which
will cover weekly activity of mini projects.

e Alog book to be prepared by each group, wherein the group can record weekly work progress,
guide/supervisor can verify and record notes/comments.

e Faculty supervisor may give inputs to students during mini project activity; however, focus
shall be on self-learning.

e Students in a group shall understand the problem effectively, propose multiple solutions and
select the best possible solution in consultation with the guide/ supervisor. Students shall
convert the best solution into a working model using various components of their domain
areas and demonstrate. The solution to be validated with proper justification and report to be
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compiled in standard format.

e With the focus on self-learning, innovation, addressing societal problems and entrepreneurship
quality development within the students through the Mini Projects, it is preferable that a single
project of appropriate level and quality be carried out in two semesters by all the groups of the
students. i.e. Mini Project in semester Il and 1V.

Software Requirements:
Eagle:https://www.autodesk.in/products/eagle/over
view Arduino IDE:
https://www.arduino.cc/en/main/software

Hardware Requirements: Arduino Board and various interfacing devices as
mentioned in syllabus

Level

Basic
Design Detailed Lab/Tutorial Description

Advanced
Project/Case
Study/Seminar
1 1,2 Identification and Designing of Circuit

1.1 Identification of A&, particular application with
understanding of its detailed Operation. Study of necessary
components and devices/ required to implement the LO1
application.

1.2 Designing the circuit for particular application
(either analog , digital, electrical , analog and digital, etc )

LO

Sr. .
Mapping

No.

NS

2 2,3 Software,simulation and Implementation on GPP LO2,LO3
2.1 JSimulation of circuit for particular application using
seftware’s to verify the expected results

2.2 Implementation of verified circuit on general
purpose printed circuit board (GPP). Now Verify the
hardware results by using electronic tools and equipment
like millimeter, CRO, DSO etc.

Detection of Hardware faults, Result
verification and understanding
Troubleshooting

3.1 Identify the hardware faults in designed circuit and
subsequently rectify it
3 2,3 3.2 Now again verify the hardware results by using LO3
electronic tools and equipments like millimeter, CRO, DSO
etc.

3.3 Understand the trouble shooting by removing some
wired connections.

3.4 Understand the trouble shooting of track. Troubleshoot
the faculty components or devices
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Introduction to Arduino Uno board and
integrated development environment (IDE)

4.1 Write the code for blinking the on board led with a
specified delay Apparatus Requirement: Hardware:
Arduino Board LED, Software: Arduino IDE Software

LO4

GPIO (along with Analog pin) Programming

5.1 Introduction to programming GPIO, Analog and

PWM PINS.

1 Interface any Digital Sensors to the Arduino

board and display sensor values on the serial Monitor.

2 Interface any Analog sensor to the Arduino board
and display sensor values on the serial Monitor.

3. Generate varying duty cycle PWM using Arduino.

5.2 Controlling output devices/Displaying Introduction te
different sensor (Analog and Digital), Relays, Motors and
display.

1 Interface an Analog Sensor to the ‘Arduino board
and display sensor values on LCD/TET/Seven segment
Display.

2 Interface a temperature sefsor t0 an Arduino and
switch on a relay to operate a fan if temperature exceeds a
given threshold. Also display the temperature on any of the
display device

LO4, LO5

Interfacing Communication Devices and Cloud
Networking

6.1 Introductionito Bluetooth, Zigbee, RFID and WIFI,
specifications andyinterfacing methods.

1 Interface Wi-Fi /Bluetooth/GSM/Zigbee/RF module to
Arduino and program it to transfer sensor data wirelessly
betweemtwo devices. Any two techniques from the above-
mentioned modules needs to be interfaced

6.2 Identify problems based on societal /research

peeds and design Arduino based projects for a given
problem

LO4,
LO5,LO6

Project

Sample Projects

1. Waste Management System
2. Smart City Solutions

. Energy Monitoring Systems
. Smart Classrooms and learning Solutions
. Home security systems

. Smart Agriculture solutions
. Healthcare solutions.

. Industrial Applications

. 10T Applications

10. Robotics

O© oo ~NO Ol Ww

LO1,LO2,
LO3,LO4,
LO5, LO6
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Self-Learning :
Self-Learning Hours:- 30 Hrs
https://spoken-tutorial.org/media/videos/85/Arduino-Brochure-English.pdf  https://spoken-
tutorial.org/tutorial-search/?search _foss=Arduino&search_language=English

Lab Assessments:

Teamwork, Practical and Oral: The review/ progress monitoring committee shall be
constituted by the heads of departments of each institute. The progress of the-mini
project to be evaluated on a continuous basis, minimum two reviews in each,semester.
In continuous assessment focus shall also be on each individual student, assessment
based on individual’s contribution in group activity, their understanding andsesponse
to questions.

Distribution of Term work marks for both semesters shall'be as below
e Marks awarded by guide/supervisor based on 1ggheok /10

e Marks awarded by review committee : 10
e Quality of Project report : 05

Two reviews will be conducted for continuousassessment, First shall be for
finalization of problem and proposed solution Second shall be for
implementation and testing of solution.

Assessment criteria of Mini Project.
Mini Project shall be assessed based on following criteria;

1. Quality of survey/ need identification
Clarity of Problent definition based on need.

Innovativeness«in solutions

Feasibility of\proposed problem solutions and selection of best solution
Cost effectiveness

Societalsimpact Innovativeness

Cost effeetiveness and Societal impact

Full functioning of working model as per stated requirements

. “Effective use of skill sets

10, Effective use of standard engineering norms

11. Contribution of an individual’s as member or leader

12. Clarity in written and oral communication

QONOOEWN

Guidelines for Assessment of Mini Project Practical/Oral Examination:
Report should be prepared as per the guidelines issued by the Guide. Mini Project
shall be assessed through a presentation and demonstration of the working model
by the student project group to a panel of Internal and External Examiners
preferably from industry or research organizations having experience of more than
five years approved by the head of Institution. Students shall be motivated to
publish a paper based on the work in Conferences/students competitions.

Mini Project shall be assessed based on following points;
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Quality of problem and Clarity

Innovativeness in solutions

Cost effectiveness and Societal impact

Full functioning of working model as per stated requirements
Effective use of skill sets

Effective use of standard engineering norms

Contribution of an individual’s as member or leader
Clarity in written and oral communication

Nk~ wh

Textbook:
Arduino for Dummies,by John Nussey (2013)

References:
1. R S Khandpur, “Printed circuit board”, McGraw-Hill Education; 1st
edition, 24 February , 2005.Arduino Projects for Dummies, by Brock Craft
(2013)
Programming Arduino —Getting Started with Sketches, Simon Menk (2016)
3. Programming Arduino -Next Steps, by Simon Monk (2016)

N

Online Repository:
1. GitHub

2. NPTEL Videos on Arduino Programming

3. Spoken Tutorial Project-1IT Bombay: https://spekenstutorial.org/tutorialsearch/?
search_foss=Arduino&search_language=English

4. Teachers are recommended to use a fre€ online simulation platform “Tinkercad” for the
simulation of Arduino based circuits before the students implement it in the hardware:
https://www.tinkercad.com/
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Course Code Course Name Credits

MATH 208T Engineering Mathematics 1V 04

Prerequisite:
Engineering Mathematics-1 , Engineering Mathematics-11 and Engineering Mathematics -111

Probability distribution,discrete and continuous random variable,Mean and Variance.

Course Objectives:

ocoarwhE

To understand the basic concepts of Binomial,Poisson and Normal distributions.

To Acquaint with the concepts of Vector spaces,Subspaces and Orthogonalyprojection
To Understand the concepts of Linear Transformations

To understand the concepts of Vector Integration

To understand the details of Sampling Theory

To Use concepts of calculus of variation to solve extremal problems.

Course Outcomes: The learner will be able to

1.

N

o akw

Apply the concept of Binomial,Poisson and Normal distributions to solve real life
problems

[llustrate understanding of the concepts of Vegtorspaces;Subspaces and the Gram-
Schmidt process

Apply the concept of Linear transformations tosGeometric transformations

Use the concepts of Vector Integration for evaluating integrals of higher order.
Apply the concepts of sampling theory toisplwe problems on large and small samples.
Find the extremals of the functional using the’concept of Calculus of variation.

Sr

No

CO

Module Detailed Content Hrs .
Mapping

Probability Binomial,Poisson and Normal distribution. 6 COo1
Distributions

Self Learning: Fitting of data using Binomial 5
and Poisson distributions. Problems on
discrete  distributions approximated to
continuous(normal) distribution

Linear Algebra: | Vectors in n-dimensional vector space, norm, 7 CO2

Vecetor Spaces dot product, The Cauchy Schwarz inequality,
Unit vector;Orthogonal projection,
Orthonormal basis, Gram- Schmidt process
for vectors ; Vector spaces over real field,
subspaces.

Self Learning: QR decomposition 4
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Il Linear
Transformations

Linear Transformations: Range and Kernel
,Rank and Nullity,Rank-Nullity
theorem(with out proof).Matrix
representation of Linear Transformations.

CO3

Self Learning: Properties of Linear
Transformations(singular and non
singular), one-one and onto Linear
Transformations.

v | Vector Integration

Vector Integral: Line Integral, Green’s
theorem in a plane (Without Proof) only
evaluation

Stokes’ theorem (Without Proof) only
evaluation. Gauss’ divergence theorem
(without proof ) only evaluation.

Self Learning: Verification of Greenls
theorem, Stoke’s theorem and ( Gauss
Divergence theorem

CO4

Vv | Sampling
Theory

Sampling distributions,Test of Hypothesis,
Level of significance, criti¢al ‘regiom, one-
tailed and two-tailed test,Dégree of
freedom,central limit theqrém(only statement)

Test of significance fordarge,samples: Test for
significance of the difference between sample
mean and populatien mean and the difference
between means of tWo samples.

Small samplesty, Student’s t-distribution.Test
for significance of the difference between
sample™mean and population mean.Test for
signifiecance of the difference between two
different samples.

Chi square test:  Independence  of
attributes,Contingency table

Self Learning: paired t-test, Chi square test:
Testing goodness of fit,Yates correction.

CO5

v| | Caleulusof
Variations

Euler- Lagrange equation (Without Proof),
When F does not contain y, When F

does not contain x, When F contains X, VY,
y’.Isoperimetric  problems-  Lagrange
Method.

Self Learning: Functions involving higher
order derivatives: Rayleigh-Ritz Method.

CO6

Tutorials
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Level
1.Basic
Sr. 2.Design - . e
Detailed Lab/Tutorial Description Hours
No. | 3.Advanced P
4. Project/Case
Study/Seminar

1 Basic Problems on Binomial,Poisson and Normal distribution 0
Self-Learning: Examples based on fitting of data and 2
discrete distributions approximated to continuous(normal)
distribution

2 Advanced Problems on Vector spaces and Subspaces. 9
Self-Learning: Examples based on QR-decomposition 9

3 Basic Problems on Gramschmidt process 5
Self-Learning: Examples based onfQR=decomposition 5

4 Advanced Proiblems based on Range and Kernel 5
Self-Learning: Properties of Linear 5
Transformations(singular’‘and non singular), one-one and
onto Linear Transformatiops.

5 Basic Matrix representation of Linear Transformations 5
Self-Learning: Properties of Linear )
Transformations(singular and non singular), one-one and
onto Linear Transformations.

6 Advanced Problemsbased on Green's theorem(only evaluation) 5
Self<Learning: Problems based on verification of Green's )
theorem.

7 Basic Problems based on Stoke’s theorem (only evaluation) 2
Self-Learning: Problems based on verification of Stoke’s 2
theorem.

8 Advanced Problems based on Gauss divergence theorem(only )
evaluation)

Self-Learning: Problems based on verification of Gauss 2
divergence theorem.

9 Basic Problems on large samples )
Self-Learning: Problems on paired t test 2

10 Advanced Problems on small samples 2
Self-Learning:Problems on Yates correction. 2
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11 Basic Problems on Chi-square distributions

Self-Learning: Problems on Goodness of Fit

12 Advanced Problems based on Euler Lagrange equations

Self-Learning: problems on Rayleigh-Ritz method

13 Advanced Problems based on Euler Lagrange equations

Self-Learning: problems on Rayleigh-Ritz method

Theory Assessment:
Internal Assessment: 40 marks
Consisting of Two compulsory internal assessments 40 Marks each. The finalsmarks will
be average of score of both the tests.
End Semester Examination: 60 Marks
Weightage of each module in the end semester examination witle proportional to
the number of respective lecture hours mentioned in the currigulum.

Term work Assessment:
The distribution of Term work marks
Assignment on entire syllabus: 10 Marks
Tutorials on entire syllabus: 10 Marks
Presentation on Self study topic : 5 Marks

Text Books and References:
1. Higher Engineering Mathematics B. V. Ramana, Tata Mc-Graw Hill Publication
Higher Engineering Mathematics, Dr. B. S. Grewal, Khanna Publication
Advanced engineering mathematics H.K. Das, S . Chand, Publications.
Advanced Engineering=Mathematics Wylie and Barret, Tata Mc-Graw Hill.
Probability, Statistics-and Random Processes, T. Veerarajan, McGraw-Hill education.
Beginning Finear Algebra Seymour LipschutzSchaum’s outline series, Mc-Graw Hill
Publication:
7. Theopy.and,Problems of Linear Algebra,R.D.Sharma,lk international publishing
House.

ok~ wN
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Course Code

Course Name

Credits

EXTC 205

Electronic Communication Systems

04

Prerequisite:

Electronic Devices and Circuits

Course Objectives:

The course is introduced to enable students understand the concepts

ocoarwhE

Course Outcomes:
The learner will be able to

[llustrate the Elements in Analog Communication Systems
Understand the concepts of Amplitude Modulation Demodulation
Learn Frequency Modulation Demodulation

Evaluate the performance of Radio Receivers

Identify pulse analog modulation techniques

Introduce digital communication systems and multiplexing techniques

1. Understand the basic components and types of noises/in communication system
2. Describe amplitude modulation; compare the gypes and uses of AM system
3. Explain the Frequency modulator demodulator circuits and analyse noise in FM system
4. Distinguish AM and FM receivers and their performance
5. Sketch the output waveforms for.gulsé.modulation techniques.
6. Demonstrate the principles of multiplexing and demultiplexing techniques.
Sr-No. Module Detailed Content Hrs CO,
Mapping
| |Introduction4e [*Elements of Analog and Digital | 05 COo1
Communication]” Communication Systems, electromagnetic
Systems spectrum, signal bandwidth and power, types
of communication channels, Introduction to
time and frequency domain. Basic concepts of
wave propagation. Noise in communication
systems ,parameters of noise, Noise Analysis-
Friss Formula
Self Learning: Draw n practice EM wave and | 03
spectrum, Practice problems on noise
calculations
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Amplitude
Modulation
and
Demodulation

Basic concepts, need for modulation,
waveforms (time domain and frequency
domain), modulation index, bandwidth,
voltage distribution and power calculations.
DSBFC: Principles, low-level and high-level
transmitters, DSB  suppressed  carrier,
Balanced modulators with  diode (Ring
modulator and FET) and SSB systems.
Amplitude demodulation: Diode detector,
practical diode detector, Comparison of
different AM techniques, Applications of AM
and use of VSB in broadcast television.

10

Self Learning: Draw and practice all AM
modulation circuits and waveforms. Solve and
practice problems on AM and vakious
parameters

05

CO2

Frequency
Modulation
and
Demodulation

Frequency and Phase modulation; (FM and
PM): Basic concepts, mathematical analysis,
FM wave (time and frequency ‘domain),
sensitivity, phase and frequency“deviation,
modulation index, deviation ratio, bandwidth
requirement of angle®” modulated waves,
narrow band FM and,wideband FM. Varactor
diode modulator, FETwreactance modulator,
Direct EM ( transmitter, indirect FM
Transmitter, noise'triangle, pre- emphasis and
de-emphasis

FM demodulation: Balanced slope detector,
Foster-Seely discriminator, Ratio detector,
FM demodulator using Phase lock loop,
Compare FM and PM.

Practice circuits and waveforms for all FM
modulators demodulators.Practice problems
on FM.Compare AM and FM system.

05

CO3

AMyand'FM
Receivers

Characteristics of radio receivers,AM Radio
Receiver: Super - heterodyne receiver block
diagram, tracking and choice of IF, AGC
and its types and Double Conversion Radio
Receiver, (remove) FM receiver block
diagram.

Sketch AM, FM receivers and practice 5
times each,Draw waveforms at each stage.
Learn AM and FM transmitting frequency
.Learn and remember the IF for various
applications bands.Compare both systems

05

CO4

Department of Electronics and Telecommunication Engineering - Syllabus for Undergraduate Programme




Pulse
Modulation
Techniques

Sampling theorem for low pass signal, proof
with spectrum, Nyquist criteria, Sampling
techniques, aliasing error and aperture effect.
Analog Pulse Techniques: PAM, PWM, PPM
generation, detection and applications.

Digital Techniques : Basics of PCM system,
Delta modulation (DM) and Adaptive Delta
Modulation (ADM). Comparison of Digital
techniques

Self Learning: Learn and practice Sampling
theorem and its proof. Draw circuits and
waveforms of each pulse modulation
technique

05

CO5

Vi

Multiplexing
And

[Techniques

Demultiplexing

Frequency Division Multiplexing transmitter
& receiver block diagram and applications.
Time Division Multiplexing transmitter &
receiver block diagram and applications.»T1
System, PAM TDM system

Draw block diagrams of TBM ,FRM practice
it. Analyse how these systems ane applied in
FM  broadcast,TV and various other
communication systems.

03

CO6

Electronics and Communication Laboratory:
Lab Prerequisite:
Electronic Devices and Circuits

Software Requirements: Matlab
Hardware Requirements; Kits for AM, DSB-SC, DSB-FC, SSB, FM, PAM, PWM, PPM,
Superheterodyne receivery)y TDM, FDM

Level
1.Basic
Sra\ /2, Design Detailed Lab/Tutorial Description Hrs.
NO,~1N3, Kdvanced
4. Project/Case
Study/Seminar
1 19 Generation and detection of AM (DSB-FC, DSB-SC,SSB) 2
: signals.
2 1,2 Generation and detection of FM signals. 2
3 3 Study of AM broadcast receiver (Super heterodyne). 2
4 1 Generation of PAM signal and verify the sampling theorem. 2
5 1 Generation of PPM, PWM signal. 2
6 3 Study of TDM and FDM multiplexing techniques. 2
7 2.3 Implement Pre-emphasis and De-emphasis using Spice 5
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/Matlab Simulation
8 2, Generate AM & FM using Matlab Simulation
3
9 4 Sight visit to radio station to get knowledge of practical
transmitter stages
Theory Assessment:

Internal Assessment: 40 marks

Consisting of Two compulsory internal assessments 40 Marks each. The final marks will be
the average score of both the tests.

End Semester Examination: 60 Marks

Weightage of each module in the end semester examination will be proportional to‘the
number of respective lecture hours mentioned in the curriculum.

Lab Assessments:

Term work Assessment: At least 08 Experiments including 02 simulations'€overing the entire
syllabus must be given during the —Laboratory session batch wis¢”. Computation/simulation-
based experiments are also encouraged. The experiments shouldg student centric and attempts
should be made to make experiments more meaningful, interesting and’innovative. Application
oriented one mini-project can be conducted for a maximum hatch-ef four students. Term work
assessment must be based on the overall performance Jof the student with every
experiment/tutorials and mini-projects (if included) aregraded from time to time.

Oral/Viva Assessment: The practical and oral examination will be based on the entire
syllabus.

Text Books:

1.

2.
3.

Kennedy and Davis, "ElectroniessCommunication System”, Tata McGraw

Hill, Fourth edition.

B.P. Lathi, Zhi Ding "Modern Digital and Analog Communication system", Oxford
University Press, Fourth/edition.

4. Wayne Tomasi, "Eleetranics Communication Systems", Pearson education,
Fifth edition.
References:
1. Taub, Schilling and Saha, "Taub's Principles of Communication systems",

2.

3

Tata McGraw Hill, Third edition.

P. Sing'and S.D. Sapre, "Communication Systems: Analog and Digital”, Tata
McGraw Hill, Third edition.

Simen Haykin, Michel Moher, "Introduction to Analog and Digital
Communication”, Wiley, Second edition.

Dennis Roddy and John Coolen, Electronic Communication, Pearson, 4/e, 2011.
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Course Code

Course Name Credits

EXTC 206

Digital Signal Processing

03

Prerequisite:
Signals and systems

Course Objectives:

1. To introduce students with Discrete Fourier transform and Fast Fourier transforms

ook wm

for analysis of discrete time signals and systems.

To use and design techniques for implementation of IIR digital filters.
To use and design techniques for implementation of FIR digital filters.
To introduce Finite Word Length effects in Digital Filters.

To introduce the students to digital signal processors and its applicationss
To use and understand multirate digital signal processing and adaptivefilters.

Course Outcomes: The learner will be able to

1. Analyze the discrete time signals and system using differenttransform domain techniques
2. Apply the knowledge of design of 1IR digital filtersgouneet,arbitrary specifications.

3. Apply the knowledge of design of FIR digital filters to meet arbitrary specifications

4. Understand the effect of hardware limitations on_performance of digital filters.

5. Develop different signal processing applicationSiusing DSP processors

6. Analyze multirate signal processing and adaptive, filters.

Sr:No Module Detailed Content Hours €O
Map
ping

Discrete Discrete Fourier Transform and Fast Fourier Transform: 08 Co1
Fourier Definjtien %and Properties of DFT, IDFT, Circular
Transform convelution, Computation of linear convolution using
I and Fast circular convolution, Filtering of long data sequences:
Fourier Overlap-Save and Overlap-Add Method
Transform FFT: Fast Fourier Transforms (FFT), Radix-2 decimation
in time and decimation in frequency FFT algorithms,
inverse FFT
Self-Learning:- Solving problems based on the module. 10
Study the module and implement the learned knowledge
through a Case study.
HR Digital IIR Digital Filters: 08 CO2
Filters Analog filter design -Butterworth filters, Chebyshev Type
| filters, Mapping of S-plane to Z-plane, IIR filter design
I by impulse invariance method and Bilinear transformation
method, Design of IIR digital Butterworth filters and
Chebyshev Type | filters.
Analog and Digital frequency transformations
Self-Learning:- Solving problems based on the module. 10

Study the module and implement the learned knowledge
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through a Case study.

FIR Digital FIR Digital Filters- 07 CO3
Filters Introduction of FIR digital filters, Minimum Phase,
Maximum Phase, Mixed Phase and linear phase FIR
I filters, location of the zeros of linear phase FIR filters,
Gibbs phenomenon,
Design of FIR filters using Window techniques
(Rectangular, Hamming, Hanning, Blackmann), Design of
FIR filters wusing Frequency Sampling technique,
Comparison of FIR & 1IR

Self-Learning:- Solving problems based on the module. 10

Study the module and implement the learned knowledge
through a Case study.

Finite Word Finite Word Length effects in Digital Filters- 06 CO4
Length effects | Quantization, truncation and rounding,Quantization,of
in Digital filter Coefficients , Product quantization errerpZero- input
Filters limit cycle oscillations, Overflow limit cycle oscillations.

Self-Learning:- Solving problems based,on the ‘module. 7

Study the module and implement(the| learned knowledge
through a Case study.

DSP DSP Processors- 06 CO5
Processors Introduction to General Purpese and Special Purpose, DSP
processors, Architecture oF TMS320C6X DSP processors,
multiplier and accumulator)(MAC),
Applications  of | digital signal processing-Speech
processing, Radar Signal Processing, ECG and EEG signals
analysis.

Self-Learning:- Study the module and implement the 7
learned-knowledge through a Case study.

Multirate DSP | Multirate DSP 04 CO6
Intreduction and concept of Multirate Processing,
Degimator and Interpolator,Decimation and Interpolation
by Integer numbers, Sub-band coding of speech signal.

Self-Learning:- Study the module and implement the 7
learned knowledge through a Case study.

VI

Theary Assessment:

lnternal Assessment: 40 marks

consisting of Two compulsory internal assessments 40 Marks each. The final marks will be the
average score of both the tests.

End Semester Examination: 60 Marks

Weightage of each module in the end semester examination will be proportional to the number of
respective lecture hours mentioned in the curriculum.

Case study: Following are the sample case study list on Digital time signal processing. It has to be
performed in a group. One group of 3-4 students can select any one topic.
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2.
3.
4.

To implement and analyze the effectiveness of digital time signal processing techniques in
enhancing real-time human speech by reducing background noise in a communication system.
Speech Enhancement Using Spectral Subtraction in MATLAB/Python.

DSP-Based ECG Signal Filtering and Feature Extraction.

Audio and speech processing.

Text Books:
1. Tarun Kumar Rawat, “Digital Signal Processing”, Oxford University Press, 2015
2. Nagoor Kani, “Digital Signal Processing”, Tata McGraw Hill Education Private Limited.
3. Emmanuel C. Ifeachor, Barrie W. Jervis, “Digital Signal Processing”, A Practical
Approach by, Pearson Education
4. S. Salivahanan, C. Gnanpriya, — Digital Signal processingl, McGraw Hill
5. Ramesh Babu, “Digital Signal Processing”, Scientech Publication (India) Private Cimited

References:
1. Proakis J., Manolakis D., "Digital Signal Processing", 4th Edition, Pearsen,Education.
2. B. Venkata Ramani and M. Bhaskar, “Digital Signal Processors, Arghitecture,
Programming and Applications”, Tata McGraw Hill, 2004.
3. A.V.Oppenheim, R.W. Schafer and J.R. Buck, "Discrete Time Signal/Processing",
Pearson, 8th Indian Reprint, 2004.
4. https://nptel.ac.in/courses/11710206
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Course Code Course Name Credits

EXTC 207 Linear Integrated Circuits 04

Prerequisite:
1. Basic Electrical & Electronics Engineering

2. Electronic Devices and Circuits

Course Objectives:

To understand basic concepts of operational amplifiers.

To understand various linear applications of operational amplifier.

To understand various non-linear applications of operational amplifier.

To understand specifications of A/D and D/A converter and theirtypes.

To understand the fundamentals of IC555,PLL IC 565 and VCO'IC 566 and its applications
To understand various voltage regulator integrated circuits.

ok wd

Course Outcomes:
Having successfully completed this course, the student will bg‘able to
Understand the basic building blocks and fundamentals of operational amplifiers.
Develop skills to design linear applications of gp~amp.
Develop skills to design nonlinear applicatiens af.op-amp.
Analyze various ADC and DAC techniques:

Compare the working of multivibraters'using timer IC 555, Gain knowledge about PLL
IC 565 and VCO IC 566 and its applications.
6. Illustrate the functions of various voltage regulator integrated circuits.

asrOdDE

Sr. Module Detailed Content Hrs CO_
No. Mapping
I Basics of Block diagram of Op-Amp, Ideal and practical 4 Co1
Operational characteristics of op-amp, Configurations of
Amplifier Op- Amp: Operational amplifier open loop and

closed loop configurations.

Self Learning : Study of Pin diagram of Opamp, 6
Functions and Application of Opamp
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Linear
Applications
of OP-AMP

Inverting and non-inverting amplifier, voltage
follower, summing and difference amplifier,
current amplifier, voltage to current converter
and current to voltage converter, Integrator &
differentiator (ideal & practical),
Instrumentation amplifier and applications,
Active Filters: First and Second order active
low pass, high pass, band pass. Positive
feedback, Barkhausen’s criteria, Sine Wave
Oscillators: RC phase shift oscillator, Wien
bridge oscillator.

Study the application where Instrumentation
amplifier, Oscillator, Filters

10

CO2

Non-linear
Applications
of OP-AMP

Comparators: Inverting comparator and nons
inverting comparator, zero crossing detectors,
window detector, Schmitt Triggers: Invetting
Schmitt trigger, non-inverting Schmitt, trigger,
Waveform Generators: square wave, generator
and triangular wave generator, Basics of
Precision Rectifiers: Half wave and full wave
precision rectifiers, peak detector, sample and
hold circuit

Study the applications of Schmitt Triggers and
precision rectifier.

CO3

Analog to
Digital and
Digital to
Analog
Convertors

Specifications<, of D/A  converter,DAC
techniques: weighted resistor DAC and R-2R
laddersBAC, Specifications of A/D converter,
ADCtechniques: flash ADC, dual slope ADC,
sticcessive approximation ADC.

Study the three key processes involved in
converting an analog signal to digital form and
digital signal to analog form.

CO4

Special
Purpose
Integrated
Circuits

Functional block diagram and working of IC
555, Design of Astable and Monostable
multivibrator using IC 555, Applications of
Astable and Monostable multivibrator as Pulse
width modulator and Pulse Position Modulator,
Functional block diagram and working of VCO
IC 566 and application as frequency modulator,
Functional block diagram and working of PLL
IC 565 and application as FSK Demodulator.

CO5
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Study the pin diagram of IC 555. Real life 7
examples where it is used. And also study the
application of VCO IC 566.

VI Voltage Functional block diagram, working and design 6 CO6
Regulators of three terminal fixed (78XX, 79XX series)
and three terminal adjustable (LM317, LM337)
voltage regulators, Functional block diagram,
working and design of general purpose IC 723
(HVLC and HVHC). Introduction and block
diagram of switching regulator.
Study the application of LM337 5
Lab Prerequisite:
Basic Electrical & Electronics Engineering
Electronic Devices
Software Requirements: Tina, LTspice and Proteus
Hardware Requirements: Function Generator, CRO,\multimeter along with basic
components required for designing the circuit.
Level
1. Basic
ST. | 2. Design Detailed Lab Description Hrs.
No. | 3. Advanced
4.Project/Cas
e
Study/Semin
ar
1 1,2 Design inverting and non-inverting amplifier using IC 741. 2
2 1,2 Design summing amplifier using op-amp I1C 741 2
3 1,2 Design difference amplifier using op-amp IC 741 2
4 2,3 Design and analyze Integrator using op-amp I1C 741 2
5 2,3 Design and analyze Differentiator using op-amp IC 741 2
6 1,2 Design Wein bridge and RC phase shift Oscillator using op- 2
amp IC 741
7 2,3 Design and analyze second order High pass and Low pass 2
filter using op-amp IC 741
8 2,3 Design Instrumentation amplifier using 3 Op-Amp. 2
9 1,2 Design Precision rectifier using op-amp I1C 741 2
10 2,3 Design Square & Triangular wave generator using op-amp IC 2
741
11 1,2 Design Schmitt trigger using op-amp IC 741 2
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12 2,3 Design and implement 2bit R-2R ladder DAC. 2

13 2,3 Design and implement flash ADC 2

14 2,3 Design Astable multivibrator using IC 555 for fixed frequency 2
and variable duty cycle.

15 2,3 Design Monostable Multivibrator using 1C 555. 2

16 2,3 Design High Voltage Low Current voltage regulator using IC 2
723.

17 2,3 D2e§ign High Voltage High Current voltage regulator using IC 2
123.

18 2,3 Design Frequency Modulator using IC 566 2

Theory Assessment:

Internal Assessment: 40 marks

Consisting of Two compulsory internal assessments 40 Marks each. Théxfinalimarks will be
the average score of both the tests.

End Semester Examination: 60 Marks

Weightage of each module in the end semester examination witise proportional to the
number of respective lecture hours mentioned in the curriculum.

Lab Assessments:

Term work Assessment: At least 08 Experiments ineluding 02 simulations covering entire
syllabus must be given during the —Laboratory sessiombatch wise”. Computation/simulation-
based experiments are also encouraged. The experiments should be students centric and attempt
should be made to make experiments more meaningfdl, interesting and innovative. Application
oriented one mini-project can be conducted formaximum batch of four students. Term work
assessment must be based on themeverall performance of the student with every
experiments/tutorials and mini-projects (if included) are graded from time to time.

Oral/Viva Assessment: The practical and oral examination will be based on entire syllabus.

Text Books:
1. Ramakant A. Gayakwady*‘Op-Amps and Linear Integrated Circuits”, Pearson
Prentice Hall,4th Edition.
2. D. Roy Choudhury/and S. B. Jain, “Linear Integrated Circuits”, New Age
International Publishers, 4th Edition.
Reference BoOKS;
1. K. Re'Botkar, “Integrated Circuits”, Khanna Publishers (2004)
2y Seétgio Franco, “Design with operational amplifiers and analog integrated circuits”, Tata
McGraw Hill, 3rd Edition.
3aDavid A. Bell, “Operation Amplifiers and Linear Integrated Circuits”, Oxford University
Press, Indian Edition.
4.R.F. Coughlin and F. F. Driscoll, “Operation Amplifiers and Linear Integrated Circuits”,
Prentice Hall, 6th Edition.
5. J. Millman, Christos CHalkias, and Satyabratatajit, Millman’s,“Electronic Devices and
Circuits,” McGrawHill, 3rdEdition.
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Course Code Course Name Credits

EXTC 208 Microprocessor & Microcontroller 04

Prerequisite:
Digital System Design

Course Objectives:

1.

o

6.

To understand the basic concepts of microcomputer systems.

2. To understand the architecture of the 16-bit Microprocessor 8086.
3.
4. To develop knowledge of peripheral devices and their interfacing for designing

To understand architecture and programming of 8-bit Microcontroller 8051.

8051 based applications in Assembly Language.
To understand the architecture of PIC and AVR microcontrollers.
To understand the basics of the ARM Architecture.

Course Outcomes:
The learner will be able to

1. Understand The Basic Concepts Of Micro Computer Systems.
2. Understand The architectural aspects of 8086 microprocessor.
3. Program 8051 microcontroller by understanding,its architectural aspects.
4. Interface variousperipheraldevicesto8051 imickocontrollers.
5. Design applications using microcaontroflers
6. Develop basic knowledge about the ARMarchitecture.
Module [Unit Details Hrs. CO_
No. No. Mapping
Introductionte.Microcomputer Systems.
1.1 | Block»diagram of microprocessor-based system: CPU, 1/O
Devices, Clock, Memory, Concept ofAddress,Data and Control
Bus and Tristate logic.
1 1.2 | Concepts of Program counter register,Reset, Stack and stack 04 col
' pointer, Subroutine, Interrupts and Direct Memory Access
1.3 | Concept of RISC CISC Architecture
1.4 | Concept of Harvard Von Neumann Architecture
Self Learning - Study of Various building blocks of 05
processor, DMA, Stack and Interrupts
Architectural features of 8086 Microprocessor
2.1 | Major Features Of 8086 Microprocessor.
2.2 | 8086 CPU Architecture, instruction set and
programming, pipelined operation,
2. 2.3 Programmer’s Model & Memory Segmentation. 10 coz
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2.4 | 8086 pin description in detail.
2.5 | Minimum And Maximum mode pins of 8086.
2.6 Read and Write bus cycle of 8086
Self Learning - Study of 8086 Architecture, Pin 12
Diagram and programming model, Applications of
8086
8051 Microcontroller Architecture and assembly language
programming
3.1 Comparison between Microprocessor and
Microcontroller
3.2 Features,architecture and pin configurations, Memory
3. organization, Addressing modes of 8051 06 COs3
3.3 Assembler directives of 8051. Instruction Set: Data
transfer,Arithmetic, Logical,Branching.
34 Programs related to: arithmetic, logical, delaysinputsoutput,
timer, counters, port, serial communication and Interrupts.
Self Learning - Study of 8051 Architectue, Pin 08
Diagram and Programming Model
Internal Hardware of 8051 Microcontroller &
Interfacing Applications
4.1 I/O Port structures, Inteprupts»*Timers/Counters, Serial
Ports And their programming.
4, 4.1 Display InterfaCing:=¢-segment LED display, 16x2 08 CO4
generic alphanumeric/LCD display.
4.2 | Analog Devices Interfacing: 8-bitADC/DAC
4.4 Motor Jaterfacing:dc motor,stepper motor and servomotor.
Self Learning - Interfacing of 8051 with different 10
peripherals like LCD, LED, ADC/DAC etc and its
programming
PI€ and AVR Microcontrollers
5.2 PIC family Categories and importance
(10F/12F/16F/18F), PIC18 Architecture and Features,
5. Assembly Language Programming: Branch, Arithmetic
and Logic Instructions. 06 CcO5
Peripheral Interfacing
5.2 AVR Microcontroller: Architecture and Features, Standard
1/0O interrupts
5.3 Comparison of PIC and AVR microcontrollers.
Self Learning - Study of different blocks of PIC and 06
AVR microcontrollers and its programming model
The ARM Architecture
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6.1 | ARM Introduction, Concept of Cortex-A, Cortex-R and Cortex-
M, Architectural Inheritance, Introduction and features of
ARM?7,
6.2 Programmer’s Model and Pipelining, Exceptions, Interrupts 05 co6
and Vector Table,
6.3 Instruction set: Data processing and transfer, control flow.
Thumb Instruction Set Support
Self Learning - Study of different blocks of ARM
microcontrollers and its programming model
Lab Prerequisite:
Basic Electrical and Electronics Engineering, Engineering Physics | & 11
Software Requirements: Experiments can be conducted on Assembler,
Emulator Hardware Requirements: Hardware Kkits
Level
1. Basic
ST | 2. Design Detailed Lab/Tutotial Description Hrs.
No. | 3. Advanced
4. Project/Case
Study/Seminar
1 1 To perform the basic arithmetic and logical operations using 2
the 8086 Microprocgssor
9 2 To write an assemply‘language program to search a 2
character in @& string/using 8086
3 3 To write'affassembly language program for password 2
checking using 8086.
To write an assembly language program to perform
4 1 Arithmetic and Logical Operations using 8051 2
migrocontroller.
1 To'write an assembly language program To transfer of data 2
S bytes between Internal and External Memory using 8051
microcontroller.
To write an assembly language program to perform
6 2 experiments based on General Purpose Input-Output & 2
Timers.
7 3 Programs for Interfacing of SSD/LCD with 8051 2
microcontroller.
8 3 Program for Serial communication of 8051 using UART. 2
9 3 Programs for Interfacing of Stepper Motor with 8051 2
microcontroller.
10 3 Programs for Interfacing of DC Motor with 8051 2
microcontroller.
11 1 Perform DC motor speed control using PWM with PIC 2
Microcontroller
12 2 Interface ADC with PIC microcontroller 2
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13 3 Interface Different Sensors and LCD with PIC
microcontroller
14 4 Mini project based on any application related to  (8051/
PIC) microcontroller.
Theory Assessment:

Internal Assessment: 40 marks

Consisting of Two compulsory internal assessments 40 Marks each. The final marks will be
average of score of both the tests.

End Semester Examination: 60 Marks

Weightage of each module in the end semester examination will be proportional to‘the
number of respective lecture hours mentioned in the curriculum.

Lab Assessments:

Term work Assessment: At least 10 Experiments including,.02 simulations covering entire
syllabus must be given during the —Laboratory session batch wise®, Computation/simulation-
based experiments are also encouraged. The experiments should e students centric and attempt
should be made to make experiments more meaningful, interesting and innovative. Application
oriented one mini-project can be conducted for maximum batch of four students. Term work
assessment must be based on the overall perfoermance of the student with every
experiments/tutorials and mini-projects (if included)vare graded from time to time.

Oral/Viva Assessment: The practical and oralexamination will be based on entire syllabus.

Text Books:

1. Microprocessor and Interfacing: By Douglas Hall (TMH Publication)

2. M. A. Mazidi, J. G. Mazidi and.R. D. Mckinlay, “The 8051 Microcontroller &
Embedded systems”, Pearson®Publications, Second Edition 2006.

3. C.Kenneth J. Ayala and D™V, Gadre, “The 8051 Microcontroller & Embedded system
using assembly & ‘C” 2, €engage Learning, Edition 2010.

Reference Books:
1. 8086 Micraprocessar Programming and Interfacing the PC: By Kenneth Ayala (West
Publication)
2. Microcomputer’Systems: 8086/8088 family Architecture, Programming and Design: By
Liu &Gibsen (PHI Publication).
Satish Shah, “The 8051 Microcontrollers”, Oxford publication first edition 2010.
“MCS@51 Microcontroller, Family user’s Manual”

»w
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Course Code Course Name Credits

MGMT 371 Innovation and Entrepreneurship 02

Course Objectives:

1. To understand the basic concepts of entrepreneurship.

2. To understand the role of entrepreneurship in economic development.

3. To understand the importance of opportunity recognition and internal and external analyses to"the
success of a business venture

4. To enable the learners to know the factors contributed in failure of the enterprise

Course Outcomes: Learner will be able to

Analyze the business environment in order to identify business opportunitiés
Identify the elements of success of entrepreneurial ventures

Evaluate the effectiveness of different entrepreneurial strategies;
Interpret their own business plan

> w e

Module Detailed,Contents Hrs

Conceptual definition of entrepreneurs and entrepreneurship, Advantages and
1 Disadvantages of Being an Entrepreneur), Entrepreneurial motivation, 6
Entrepreneurial characteristics

Recognizing, assessment and Exploiting the Opportunity, Conducting Internal
2 and External Analyses, Determining the Feasibility of the Concept, Selecting a 4
Marketing Strategy,

Entrepreneurial Business Types

3 e »Overview of Franchising and Their Advantages and Disadvantages 4
e Overview of Buyouts & Their Advantages and Disadvantages
e “Qverview of Family Businesses and Their Advantages and Disadvantages

ThexOverall Business Plan, Purpose of the Business Plan, Components of the
Business Plan, Presentation of the Business Plan,  Matching the Business

4 Plan to the Needs of the Firm 4

5 The Marketing Plan, Conducting a Market Analysis, Understanding the Target 4
Market, Reaching the Target Market through Locale and Engagement

6 Entrepreneurial failure, early stage failure, late stage failure 4
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Assessment:

Internal Assessment: 20 marks
Consisting of One Compulsory Class Tests of 20 Marks
Continuous evaluation: Test/Assignments /Quiz/Case studies/Seminar presentation of 20 Marks

End Semester Examination: 40 Marks

Weightage of each module in the end semester examination will be proportional tolthetaumiber
of respective lecture hours mentioned in the curriculum.

Text Books:

1. Fundamentals of Entrepreneurship by H. Nandan, PHI
Reference Books:
1. Entrepreneurship by Robert Hisrich, Michael Peters,'Dean Shepherd, Sabyasachi Sinha,

Mc Graw Hill
2. Why startups fail: A new roadmap for entrepreneurial success by Tom Eisenmann
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Course Code Course Name Credits

EXTC 294 Mini Project 11 01

Lab Prerequisite: Mini Project I, Python Programming

Lab Objectives:
1. To improve the knowledge of electronics hardware among students
2. To familiarize the students with the programming and interfacing of different,devices
with Arduino and Raspberry Pi Board.
3. To increase students' critical thinking ability and provide solutions to/some real time
problems.
4. Toacquaint with the process of identifying the needs and converting it into the problem.
5. To familiarize the process of solving the problem in a group
6. To acquaint with the process of applying basic engineeripg“fundamentals to attempt
solutions to the problems
7. Toinculcate the process of self-learning and research.
Lab Outcomes: The learner will be able to
1. Write code using python language using IDE for utilizing the onboard resources.
2. Apply the knowledge of interfacing different,devices to the Raspberry Pi board to
accomplish a given task.
3. ldentify problems based on societal /research,needs.
4. Design Raspberry Pi based projeets fora given problem.
5. Draw the proper inferenges,| from available results through
theoretical/ experimental/simulations
6. Demonstrate capabilities of self-learning in a group, which leads to lifelong learning

Software Requirements:

1.

2.
3.

Raspbian OS: httpS#/www.raspberrypi.org/downloads/

Win32 Disk.Imager: https://sourceforge.net/projects/win32diskimager/
SD Card Fermatter: https://www.sdcard.org/downloads/formatter/

Online Repository:

L

GitHub
NPTEL Videos on Raspberry Pi and Arduino Programming

2
3 bttps://www.electronicsforu.com/raspberry-pi-projects
4.

5. https://www.electronicshub.org/raspberry-pi-projects/

https://circuitdigest.com/simple-raspberry-pi-projects-for-beginners

Hardware Requirements:
Raspberry Pi Boards, Sensors and Peripheral
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Sr.
No.

Level

1. Basic

2. Design

3. Advanced
4.Project/Case
Study/Seminar

Detailed Lab/Tutorial Description

LO
Mapping

1,2

Introduction to Raspberry Pi:

1.1 What is Raspberry Pi? Downloading and Installation
of NOOBS, First PowerUp& Having a Look around,
Introduction to the Shell and Staying updated.

1.2 Familiarization with Raspberry Pl and perform
necessary software installation. Apparatus Requirement:
Hardware: Raspberry Pl Board, Memory ©f 16GB;
Power adapter, Memory Writer. Software: NOOBS,
Raspbian OS, Win32 disk Imagerg, SD;Formatter
software.

LO1, LO2

1,2

Interfacing with Input / Output Devices using Python
2.1 Introduction to Python, Cenpecting’to the outside
World with GPIO. 1 To Interface LED/Buzzer with
Raspberry Pl and write aprogramsto turn ON LED for 1
sec after every 2 sec. Apparatus/Requirement: Raspberry
P1 with inbuilt Python Package, LED, Buzzer.

2.2 To interface Push*Button / Digital Sensor (IR/LDR)
with Raspberry P and write a program to turn ON LED
when Push buttonsis pressed or at sensor detection.
Apparatus Reguirement: Raspberry Pl with inbuilt
PythehmRackage, Push Button Switch, Digital Sensor
(IR/LDR).

2.3. To interface analog sensor using MCP 3008 analog
to  digital converter chip. Apparatus Requirement:
Raspberry Pl with inbuilt Python Package, analog
sensor, MCP 3008 chip.

LO2,
LO4, LO5

1,2

Interfacing Temperature Sensor, Motors, Display
Devices.

3.1 Introduction to Temperature sensor (Analog and
Digital), Relays, Motors (DC, Stepper) and Driver
circuits.

3.2 To interface DHT11 sensor with Raspberry Pl and
write a program to print temperature and humidity
readings. Apparatus Requirement: Raspberry Pl with
inbuilt Python Package, DTH11 Sensor.

3.3 To interface motor using relay with Raspberry Pl and
write a program to turn ON motor when push button is
pressed. Apparatus Requirement: Raspberry Pl with
inbuilt Python Package, Relays, Motor Driver, Motors.
3.4 To interface OLED with Raspberry Pl and write a
program to print temperature and humidity readings on
it. Apparatus Requirement: Raspberry P1 with inbuilt
Python Package, OLED display

LO2,
LO4, LO5
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Interfacing Communication Devices and Cloud
Networking

4.1 Introduction to Bluetooth, Zigbee, RFID and WIFI,
specifications and interfacing methods.

4.2 To interface  Bluetooth/Zigbee/RFID/WiFI  with
Raspberry Pl and write a program to send sensor data to
smartphones using Bluetooth/Zigbee/RFID/WIFI. (Any

-one can be used for performing) Apparatus Requirement:
Raspberry Pl with inbuilt Python Package,
Bluetooth/Zighee/RFID/WIFI.

4.3 Introduction to Cloud computing, different types cloud
networks and interconnection using Raspberry Pi

4.4 Write a program on Raspberry Pl to upload tepaperature
and humidity data from thingspeak cloud. Apparatus
Requirement: Raspberry Pl with inbuilt Python Package,
Cloud networks such as

thingspeak(open source), AWS, Azure,etc. amyone can be
used for understanding purpose and building projects.

LO2,
LOS,
LO4, LO5

Understanding of Communicatien‘Rrotocols

5.1 Introduction to MQTT, | IFTTT protocols and
configuration steps. 1 Write a program on Raspberry Pi to
publish temperature data tosMQTT broker

5.2 Write a program on“Raspberry Pi to subscribe to MQTT
broker for temperature ddta/and print it.

5.3 Configuration ofAWeb Server using Raspberry Pi.

LO2,
LO3,
LO4, LO5

Sample Projects
1. MQTT Based Raspberry Pi Home Automation:
Cantrelling Raspberry Pi GPIO using MQTT Cloud
2 ~keicense Plate Recognition using Raspberry Pi and
OpenCV
8. Real Time Face Recognition with Raspberry Pi and
OpenCV
4. Smart Garage Door Opener using Raspberry Pi
5. Remote Controlled Car Using Raspberry Pi and
Bluetooth
6. Fingerprint Sensor based door locking system using
Raspberry Pi
7. Raspberry Pi Ball Tracking Robot using Processing
8. Web Controlled Home Automation using Raspberry Pi
9. Line Follower Robot using Raspberry Pi
10. Raspberry Pi based Smart Phone Controlled Home
Automation
11. Web Controlled Raspberry Pi Surveillance Robotic Car
12. Raspberry Pi Based Weight Sensing Automatic Gate
13. Raspberry Pi Emergency Light with Darkness and AC
Power Line Off Detector
14. Detecting Colors using Raspberry Pi and Color
Sensor TCS3200

LO3, LO6
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15. Measure Distance using Raspberry Pi and HCSR04
Ultrasonic Sensor

16. Call and Text using Raspberry Pi and GSM Module

17. Raspberry Pi Home Security System with Email Alert

18. Raspberry Pi Based Obstacle Avoiding Robot using
Ultrasonic Sensor

19. Web Controlled Notice Board using Raspberry Pi

20. RF Remote Controlled LEDs Using Raspberry Pi

21. RFID and Raspberry Pi Based Attendance System

22. Raspberry Pi Interactive Led-Mirror

23. Garage Door monitor using Raspberry Pi

24. Raspberry Pi Digital Code Lock on Breadboard

Electronic VVoting Machine using Raspberry Pi

Guidelines for Mini Project

Students shall form a group of 3 to 4 students, while forming a gro@p'shall not be allowed less
than three or more than four students, as it is a group activity.

Students should do surveys and identify needs, which shall be converted into problem
statements for mini projects in consultation with faculty superviser/head of department/internal
committee of faculties.

Students shall submit an implementation plan in the form of/Gantt/PERT/CPM chart, which
will cover weekly activity of mini projects.

A log book to be prepared by each group, wherein‘the,group can record weekly work progress,
guide/supervisor can verify and record notes/cemments.

Faculty supervisors may give inputs to students during mini project activity; however, focus
shall be on self-learning.

Students in a group shall understand the preblem effectively, propose multiple solutions and
select the best possible solution in_consultation with the guide/ supervisor.

Students shall convert the best solution into a working model using various components of
their domain areas and demaonstrate:

With the focus on® self-learning, innovation, addressing societal problems and
entrepreneurship quality development within the students through the Mini Projects, it is
preferable that a singlespraject of appropriate level and quality be carried out in two
semesters by all the groups of the students. i.e. Mini Project 1 in semester Il and IV.
However, based'on the individual students or group capability, with the mentor’s
recommendations, it the proposed Mini Project adhering to the qualitative aspects mentioned
abovg gets campleted in odd semester, then that group can be allowed to work on the
extensien of the Mini Project with suitable improvements/modifications or a completely new
project idea in even semester. This policy can be adopted on a case by case basis.

L.ab ‘Assessments:

Termwork, Practical and Oral:

Term Work The review/ progress monitoring committee shall be constituted by the head of
departments of each institute.

The progress of the mini project to be evaluated on a continuous basis, minimum two reviews
in each semester.

In continuous assessment focus shall also be on each individual student, assessment based on
individual’s contribution in group activity, their understanding and response to questions.
Distribution of Term work marks for both semesters shall be as below;
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e Marks awarded by guide/supervisor based on log book : 10
e Marks awarded by review committee : 10
e Quality of Project report : 05

Review/progress monitoring committee may consider the following points for assessment
based on following general guidelines.
A students’ group shall complete project in all aspects including,

e Identification of need/problem

e Proposed final solution
e Procurement of components/systems
e Building prototype and testing

Two reviews will be conducted for continuous assessment, First shall be for fipalisation of
problem and proposed solution Second shall be for implementation and testing of solution.

Oral/Viva Assessment:
Assessment criteria of Mini Project. Mini Project shall be assessedbased ensollowing
criteria;
Quality of survey/ need identification
Clarity of Problem definition based on need.
Innovativeness in solutions
Feasibility of proposed problem solutions and selectiop’of best solution
Cost effectiveness
Societal impact
Innovativeness
Cost effectiveness and Societal impact
9. Full functioning of working model as peFstated requirements
10. Effective use of skill sets
11. Effective use of standard engineering norms
12. Contribution of an individ@ials as member or leader
13. Clarity in written and orakcommunication
All criteria in generic may be considered for evaluation of performance of students in mini projects.
Guidelines for Assessment,of*Mini Project Practical/Oral
Examination: Report should'be prepared as per the guidelines issued.

ONoGa~wWdE

Lab Prerequisite:"ECP1 Project

Mini Projectshallfbe assessed through a presentation and demonstration of working model by
the student¥project group to a panel of Internal and External Examiners preferably from
industry’or, research organisations having experience of more than five years approved by the
head/of Institution.

Students’shall be motivated to publish a paper based on the work in Conferences/students
competitions.

Mini Project shall be assessed based on following points;

Quality of problem and Clarity

Innovativeness in solutions

Cost effectiveness and Societal impact

Full functioning of working model as per stated requirements

Effective use of skill sets

Effective use of standard engineering norms

Contribution of an individual as member or leader

NookownE
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8. Clarity in written and oral communication

Text Books:
1. Raspberry Pi Documentation: https://www.raspberrypi.org/documentation/
2. The Official Raspberry Pi Beginner’s Book by raspberrypi.org/magpi:
https://www.raspberrypi.org/magpi-issues/Beginners_Book_v1.pdf

3. The Official Raspberry Pi Projects Book by raspberrypi.org/magpi:
https://www.raspberrypi.org/magpi-issues/Projects_Book_v1.pdf

References:

1. Simon Monk, “Hacking Electronic: Learning Arduino and Raspberty Pi%4
McGraw-Hill Education TAB; 2 edition (September 28, 2017)

2. Simon Monk, “Raspberry PI Cookbook Software and Hardware Problems and
Solutions” O’Reilly 2nd Edition

3. Simon Monk, Programming the Raspberry Pi, 2nd Edition: Getting Started with
Python” The McGraw Hill

4. “DK Workbooks: Raspberry Pi Project Workbook”, DK Children; Workbook edition
(March 7, 2017)

5. Donald Norris, “Raspberry Pi Electronic Projects for EviliGenius?, McGraw-Hill
Education TAB; 1 edition (May 20, 2016)
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