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Institute Vision

“To attain perfection in providing Globally Competitive Quality Education to all our Students
and also benefit the global community by using our strength in Research and Development”

Institute Mission

“To establish world class educational institutions in their respective domains, which shall be
Centers of Excellence in their stated and implied sense. To achieve this objective we dedicate
ourselves to meet the challenges of becoming Visionary and Realistic, Sensitive and
Demanding, Innovative and Practical, Theoretical and Pragmatic; ALL at the same time”

Department Vision

To excel in the field of technical education and research by perseverance to produce high
quality engineers and technologists having high levels of creativity and ethical standards,
contributing effectively to the growth of our society and country

Department Mission

o To impart knowledge in the fields of Electronics, Communication and related areas
with a focus on developing the necessary competencies, virtues and qualities expected
of an electronics engineer by the society at large

e To familiarize the students with the state of the art technology to meet the growing
demands of modern industries

o To foster self-development leading to positive social transformation

Program Educational Objectives (PEOs)
After successful completion of the program, the graduates will be able

e To produce technically competent graduates with the ability to analyze, design,
develop, optimize and implement electronic systems.

e To excel in professional careers or pursue higher education by acquiring requisite
knowledge in the field of Electronics and Communication Engineering.

e To inculcate adaptability to current and changing trends by engaging in lifelong
learning activities by research.

Program Specific Outcomes (PSOs)

At the end of the program, the student will be able to

o Understand the concepts and applications in the field of Communication/networking,
signal processing, embedded systems and semiconductor technology.

e Design the analog and digital systems for given specifications and functions.



MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING

(A Unit of Rajalaxmi Education Trust®, Mangalore)
Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi
Accredited by NAAC with A+ Grade & ISO 9001:2015 Certified Institution

LIST OF COURSES
V / VI Semester Courses
SI. No. ‘ Course Code ‘ Course Title | Sem
HUMANITIES & SOCIAL SCIENCE COURSE
1. ‘ 23HMCC301 ‘ Entrepreneurship, Management & Finance | \Y
PROFESSIONAL CORE COURSES
2. 23ECPC302 Electromagnetic Waves v
3. 23ECPC303 Digital CMOS VLSI Design \Y
4. 23ECPC304 | Digital Communication v
5. 23ECPC306 | Digital Signal Processing VI
6. 23ECPC307 | Embedded System Design VI
7. 23ECPC305 Digital Communication Laboratory \Y%
8. 23ECPC308 Digital Signal Processing Laboratory VI
SKILL ENHANCEMENT COURSE
9. 23ECSE309 Project Phase I VI
PROFESSIONAL ELECTIVES COURSES
10. 23ECPE311 | Python Programming Vv
11. 23ECPE312 | Computer Networks Vv
12. 23ECPE313 | Cryptography Vv
13. 23ECPE321 | Machine Learning VI
14. 23ECPE322 | Low Power VLSI Design )4
15. 23ECPE323 | Satellite Communication VI
OPEN ELECTIVES COURSES
16. 23ECOE311 Internet of Things A%
17. 23ECOE312 Microcontroller A%
18. 23ECOE313 Sensors & Actuators \%
19. 23ECOE321 Consumer Electronics VI
20. 23ECOE322 Communication Systems VI
21. 23ECOE323 VLSI Design VI
NON-CREDIT MANDATORY COURSES
22. 23NMCC321 | Yoga-III Vv
23. 23NMCC322 | Physical Education-IIT \%
24, 23NMCC323 | NSS-III Vv
25. 23NMCC324 | Arts-III Vv
26. 23NMCC325 | Yoga-IV VI
27. 23NMCC326 | Physical Education-1V VI
28. 23NMCC327 | NSS-1IV VI
29. 23NMCC328 | Arts-IV VI
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V Semester (2023 Scheme): Electronics & Communication Engineering

Teaching

S| Teachi Hours Exam Marks D;‘]Eatio“
. . eacning /Week o1 I.xam .
No. Course Code Course Title Category Dept. (SEE) in Credits
L | T| P | CIE | SEE | Total Hrs
Entrepreneurshi Humanities MBA/An
1 | 23HMCC301 CPICnSHISD, & Social Y 13]0[0] 50 | 50 | 100 3 3
Management & Finance . Department
Sciences
2 | 23ECPC302 | Electromagnetic Waves Professional EC 212001 50 | 50 | 100 3 3
Core Course
3 | 23ECPC303 | Digital CMOS VLSI Design | Lrofessional EC 3/0[2] 50 | 50 | 100 3 4
Core Course
4 | 23ECPC304 | Digital Communication Professional EC 3/0[0] 50 | 50 | 100 3 3
Core Course
5 23ECPC305 Digital Communication Professional EC ol 1131 50 50 100 25 )
Laboratory Core Course
Discipline
6 23ECPE31X | Professional Elective -1 Specific EC 31010 50 50 100 3 3
Electives
7 | 23ECOE31X | Open Elective -I Open EC 3100 50 | 50 | 100 3 3
Electives department
Yoga
Non-Credit Teacher/PED/
Yoga/Physical NSS
8 | 23NMCC32X Education/NSS/Arts** Mandatory Coordinator/ | 01 0| 1| 100 - 100 - -
Course Cultural
Coordinator
Total 21

Note: MOOC Requirements
Students are required to register and successfully complete one MOOC (Massive Open Online Course) of 8 or 12 weeks duration, offered
through the NPTEL/SWAY AM platforms, between the 6™ and 7" semesters.
The list of eligible courses shall be approved and notified by the Board of Studies (BoS) of the respective discipline at least 15 days before
the start of the semester.
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e The successfully completed MOOC will be considered equivalent to a Professional Elective carrying 2 credits, which will be accounted
for in the 8" semester.

o Students must submit the course completion certificate and the official scorecard issued by NPTEL as proof of completion.

« TFailure Policy: Students who are unable to clear the MOOC in two consecutive attempts during the 6 and 7™ semesters will be allowed
to register for a Professional Elective course offered by the department in online mode during the 8™ semester to earn the required 2
credits. SEE will be conducted by the department in the offline mode.

Professional Elective Course - 1 Open Elective Course - 1
I\SI:;. Course Code Course Title I\SI:) Course Code Course Title
1 23ECPE311 | Python Programming 1 23ECOE311 | Internet of Things
2 23ECPE312 | Computer Networks 2 23ECOE312 | Microcontroller
3 23ECPE313 | Cryptography 3 23ECOE313 | Sensors & Actuators

**Yoga/Physical Education/NSS/Arts:

SI. No. Course Code Course Title
1 23NMCC321 Yoga-III
2 23NMCC322 Physical Education-III
3 23NMCC323 NSS-II1
4 23NMCC324 Arts-I11

Note: ** To be offered from 3™ to 6™ Semester
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VI Semester (2023 Scheme): Electronics & Communication Engineering
Teaching .
S| Teachi Hours Exam Marks DF;: ation
. . eaching /Week o1 E.xam .
No. Course Code Course Title Category Dept. (SEE) in Credits
L|T| P | CIE | SEE | Total Hrs
1 | 23ECPC306 | Digital Signal Processing Professional EC 21210 50 | 50 | 100 3 3
Core Course
2 |23ECPC307 | Embedded System Design Professional EC 3102 50 | 50 | 100 3 4
Core Course
3 | 23ECPC308 Digital Signal Processing Professional C EC ol113] 50 50 100 25 )
Laboratory ourse
4 | 23ECSE309 | Project Phase - 1 Project EC 00| 6] 100 - 100 3 3
Discipline
5 |23ECPE32X | Professional Elective -11 Specific EC 31010 3 50 100 3 3
Electives
6 |23ECOE32X | Open Elective-II Open Electives EC 31010 3 50 100 3 3
Department
Non-Credi Yoga Teacher /
. on-Credit PED /NSS
7 | 23NMcc32x | Yosw/Physical Mandatory Coordinator/ | 0 | 0 | 1| 100 | - | 100 i i
Education/NSS/Arts** Cul
Course utural
Coordinator
Total 18
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Professional Elective Course - 11 Open Elective Course - 11
SL . SIL. .
Course Code Course Title Course Code Course Title
No. No.
1 23ECPE321 | Machine Learning 1 23ECOE321 Consumer Electronics
2 23ECPE322 | Low Power VLSI Design ) 23ECOE322 Communication Systems
3 23ECPE323 | Satellite Communication 3 23ECOE323 VLSI Design

**Yoga/ Physical Education/NSS/Arts:

SI. No. Course Code Course Title
1 23NMCC325 Yoga-1V
2 23NMCC326 Physical Education-1V
3 23NMCC327 NSS-1IV
4 23NMCC328 Arts-1V

Note: ** To be offered from 3™ to 6™ Semester
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YV Semester

13:)'. Course Code Course Title l;?f.e
1 23HMCC301 | Entrepreneurship, Management & Finance 1
2 23ECPC302 | Electromagnetic Waves 3
3 23ECPC303 | Digital CMOS VLSI Design 5
4 23ECPC304 | Digital Communication 8
5 23ECPC305 | Digital Communication Laboratory 11
6 23ECPE311 | Python Programming 12
7 23ECPE312 | Computer Networks 15
8 23ECPE313 | Cryptography 17
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VI Semester

l\SI:).. Course Code Course Title };‘?f?
1 23ECPC306 | Digital Signal Processing 33
2 23ECPC307 | Embedded System Design 35
3 23ECPC308 | Digital Signal Processing Laboratory 38
4 23SEEC309 | Project Phase- | 40
5 23ECPE321 | Machine Learning 43
6 23ECPE322 | Low Power VLSI Design 45
7 23ECPE323 | Satellite Communication 47
8 23ECOE321 | Consumer Electronics 49
9 23ECOE322 | Communication System 51
10 | 23ECOE323 | VLSI Design 53
11 | 23NMCC32X | Yoga/Physical Education/NSS/Arts 55-62
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ENTREPRENEURSHIP, MANAGEMENT & FINANCE

Semester \% CIE Marks 50
Course Code 23HMCC301 SEE Marks 50
Teaching Hours/Week (L:T: P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Impart key competencies, qualities, and skills of entrepreneurship
2. Provide insights into the pathways to new venture creation and concepts of
management in organizations
3. Familiarize the functions of management and financial aspects of an organization

Module 1: Entrepreneur and Entrepreneurship ’ No. of Hrs: 08

Entrepreneur: Definition, Entrepreneurial competencies, Characteristics of Entrepreneurs,
Qualities of an Entrepreneur, Entrepreneurial skills. Developing Entrepreneurial Competencies,
Classification of Entrepreneurs, Entrepreneur vs Professional Managers

Entrepreneurship: Concept, Phases of Entrepreneurship Development, Fostering
Entrepreneurship, Barriers to Entrepreneurship, Factors influencing Entrepreneurship
Textbook 1: Chapters 2, 3, and 10

Module 2: Opportunities and pathways to Entrepreneurship \ No. of Hrs: 08

Opportunity identification, Sources of Innovative ideas, Entrepreneurial imagination, and
creativity: Concept of Creativity, Rules, Components, Processes or phases of creativity, the
critical thinking process

Pathways to new ventures: Creating New ventures, Acquiring an established venture,
Franchising

Textbook 2: Chapters 5 and 6

Module 3: Introduction to Management No. of Hrs: 08

Management: Nature, Objectives, Importance. Difference between administration and
management. Levels of management, Types of managers, Managerial skills, Managerial
Competencies, Scope, or Functional areas of management

Textbook 3: Chapter 1

Module 4: Management Functions \ No. of Hrs: 09

Functions of Management: Planning, Organizing, Staffing, Directing, and Controlling
Planning: Meaning, Features, Importance, Types, and Steps. Organizing: Meaning, Need,
Principles, and Process. Staffing: Meaning, Nature, and Process. Directing: Meaning, Need,
Elements, and Techniques. Controlling: Meaning, Need, Characteristics, Steps, and Types
Textbook 3: Chapters 3,4, 5, and 6
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Module 5: Business Organizations and Finance | No. of Hrs: 09

Forms of Business Organization: Sole proprietorship, Partnership, Cooperative Society, and
Company. Financial decisions in a firm, Goal of Financial Management, Fundamental principle
of finance, building blocks of modern finance, Risk-return tradeoff, Emerging role of financial
manager in India, Cost profit volume analysis; Profit volume ratio, Break Even Analysis, and
Margin of Safety

Textbook 4: Chapter 1- Section 1.1, 1.2,1.3, 1.4, 1.5, 1.6, and 1.11
Chapter 13 — Section 13.4
Course Outcomes: At the end of the course, the student will be able to
1. Outline the entrepreneurial skills & qualities required for business development

2. Describe the processes of opportunity identification, creativity, and pathways to
establishing new ventures

3. Explain the fundamental concepts of management

4. Apply the functions of management in decision-making

5. Apply financial management principles to assess financial decisions and determine cost-

profit-volume relationships
Textbooks:
1. Vasanth Desai, “The Dynamics of Entrepreneurial Development and Management”, 6™
Edition, Himalaya Publishing House, 2018
2. Donald F. Kuratko and T.V. Rao, “Entrepreneurship: A South Asian Perspective”, 1
Edition, Cengage Learning, 2017
3. Chandrani Singh and Aditi Khatri, “Principles and Practices of Management and
Organisational Behaviour”, 5™ Edition, Sage Texts, 2021
4. Prasanna Chandra, “Financial Management- Theory and Practice”, 10" Edition, McGraw
Hill, 2022
References:
1. Deependra Sharma, “Entrepreneurship in India”, 1% Edition, Routledge India, 2023
2. Robert D. Hisrich, Michael P. Peters, Dean A. Shepherd, and Sabyasachi Sinha,
“Entrepreneurship”, 1 1" Edition, McGraw Hill, 2022
3. Charanthimath Poornima M, “Entrepreneurship Development and Small Business
Enterprises”, 3™ Edition, Pearson, 2018
Web links:

1. Introduction to Entrepreneur: https://www.youtube.com/watch?v=rbmz5SVEW90A
Pathways to new creations: https://www.youtube.com/watch?v=zkgbss81QKE
Concepts of Management: https:/www.youtube.com/watch?v=GZ2dmbDmB5I
Functions of Management: https://www.youtube.com/watch?v=Vq8GChMK5Zg
Types of Business Organizations: https://www.youtube.com/watch?v=UGSIED1Jx1Y

A o
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ELECTROMAGNETIC WAVES

Semester \% CIE Marks 50
Course Code 23ECPC302 SEE Marks 50
Teaching Hours/Week (L: T: P) 2:2:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Familiarize the concepts of vector calculus, coordinate systems, divergence, curl, and
gradient
2. Emphasize the principles of electrostatics and solve charge distribution problems
Impart the knowledge of magnetostatic principles, related to magnetic fields
. Familiarize the concepts of magnetic forces, materials, inductance, Maxwell's equations,

W

wave propagation, and Poynting theorem

Module 1: Electrostatics ‘ No. of Hrs: 08

Line, cylindrical and spherical coordinate systems, vector calculus concepts
Coulomb’s Law and Electric field intensity: Experimental law of Coulomb, Electric field
intensity, Field of a line charge, Field due to continuous volume charge distribution
Electric flux density, Gauss’ law and divergence: Electric flux density, Gauss’ law,
Divergence, Maxwell’s First equation - Electrostatics, vector operator and divergence theorem
Textbook 1: Chapter 1 - 1.2,1.3,1.8,1.9

Chapter 2 - 2.1,2.2,2.3,2.4

Chapter 3 - 3.1,3.2,3.5,3.6

Module 2: Energy and Potential \ No. of Hrs: 09

Energy and potential: Energy expended in moving a point charge in an electric field, line
integral, Definition of potential difference and Potential, potential field of a point charge and
system of charges, Potential gradient, Energy density in an electrostatic field

Conductors, dielectrics and capacitance: Current and current density, Continuity of current,
Metallic conductors, Conductor properties and Boundary conditions, boundary conditions for
perfect Dielectrics, capacitance and examples
Textbook 1: Chapter 4 - 4.1 to 4.6,4.8

Chapter 5-5.1t05.4,5.6.,5.7,5.8

Module 3: Poisson’s and Laplace Equations No. of Hrs: 08

Poisson’s and Laplace’s Equations, Uniqueness theorem, Examples of the solutions of Laplace’s
and Poisson’s equations

Biot-Savart law, Ampere’s Circuital law, Curl, Stokes’ theorem, Magnetic flux and Flux density,
Scalar and Vector magnetic potentials
Textbook 1: Chapter 6 - 6.6,6.7

Chapter 7 - 7.1,7.2,7.3,7.4,7.5,7.6
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Module 4: Magnetic forces | No. of Hrs: 09

Magnetic forces: Force on a moving charge and differential current element, Force between
differential current elements, Force and torque on a closed circuit

Magnetic materials and inductance: Magnetization and permeability, Magnetic boundary
conditions, Magnetic circuit, Potential energy and forces on magnetic materials, Inductance and
Mutual Inductance

Textbook 1: Chapter 8 - 8.1,8.2,8.3,8.4,8.6,8.7,8.8,8.9,8.10

Module 5: Time Varying Fields and Maxwell’s Equations \ No. of Hrs: 08
Faraday’s law, displacement current, Maxwell’s equation in point and Integral form, retarded
potentials

Wave propagation in free space and dielectrics, Poynting’s theorem and wave power,
propagation in good conductors — skin effect

Reflection of uniform plane waves at normal incidence, SWR, Plane wave propagation in
general directions

Textbook 1: Chapter 9 - 9.1,9.2,9.3,9.4,9.5
Chapter 11 -11.1, 11.2, 11.3, 11.4
Chapter 12 -12.1,12.2,12.4
Course Outcomes: At the end of the course, the student will be able to
1. Apply Coulomb's Law and Gauss's Law to find electric field intensity in different

coordinate systems

2. Calculate the energy and potential of electric field due to a system of charges

3. Apply Poisson's and Laplace's equations to steady magnetic and electric fields to find
the potential generated by given charge distribution

4. Comprehend the behavior of magnetic fields, materials, and time-varying fields in a
medium
Textbooks:
1. W.H.Hayt and J.A. Buck, “Engineering Electromagnetics”, 8" Edition, Tata McGraw
Hill Publication, 2014
2. E.C.Jordan and K.G. Balmain.“Electromagnetic Waves and Radiating systems”- 2™
Edition, Prentice Hall of India, 2014
References:
1. Griffiths, David J., “Introduction to Electrodynamics”, 4" Edition, Cambridge
University Press, 2017
2. Purcell, Edward M. & Morin, David J., “Electricity and Magnetism”, 3™ Edition,
Cambridge University Press, 2013
3. Reitz, John R., Milford, Frederick J., & Christy, Robert W., “Foundations of
Electromagnetic Theory”, 4" Edition, Addison-Wesley, 2008
Web link:
1. Electromagnetics: https://onlinecourses.nptel.ac.in/noc21_ee83/
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DIGITAL CMOS VLSI DESIGN

Semester \% CIE Marks 50
Course Code 23ECPC303 SEE Marks 50
Teaching Hours/Week (L:T: P) 3:0:2 Exam Hrs 03
Total Hours 40+24 Credits 04

Course Learning Objectives: This course is designed to
1. Impart knowledge of MOS transistor theory and CMOS technologies

2. Familiarize the operation principles and analysis of inverter circuits
3. Impart skills to Design Combinational, Sequential and Dynamic Logic circuits
4. Demonstrate the implementation of Combinational, Sequential and Memory structures
5. Introduce the concepts of CMOS testing and verification
Module 1: MOS Transistor Theory No. of Hrs: 08 + 04

Introduction: Overview of VLSI Technology, Moore’s law and Scaling trends, MOS
Transistors, CMOS Logic

MOS Transistor theory: Introduction, Long-Channel I-V Characteristics, Non-Ideal I-V
Effects: Mobility degradation and Velocity Saturation, Channel Length Modulation, Threshold
Voltage Effects, Leakage, Temperature Dependence, Geometry Dependence, DC Transfer
Characteristics: Static CMOS Inverter DC Characteristics, Beta Ratio Effects, Noise Margin,
Pass Transistor DC Characteristics

Laboratory Component:
1. Familiarization of Cadence software
2. Construct the schematic of CMOS Inverter for a given specification of Wn and
Wp. Compute tpHL, tpLH and td and tabulate the delay
3. Draw the layout of inverter for given specification. Verify for DRC and LVS,
extract parasitic and perform post layout simulation
Textbook 1: Chapter 1-Section 1.1, 1.3, 1.4
Textbook 1: Chapter 2- Section 2.1, 2.2,2.4, 2.5

Module 2: Fabrication Process and MOSFET Scaling No. of Hrs: 08 + 06

Fabrication: Inverter cross-section, Fabrication Process: P-well, N-well, Twin-tub, Layout
Design Rules, Gate Layout
MOSFET Scaling: Introduction, Scaling models and Scaling factors, Limitations of scaling

Laboratory Components:
1. Draw the schematic of 2 input NAND/NOR gate and tabulate the results of delay
2. Draw the layout of 2 input NAND/NOR gate for given specification. Verity for DRC
and LVS, extract parasitic and perform post layout simulation
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Textbook 1: Chapter 1-Section 1.5.1, 1.5.2, 1.5.3,1.5.4
Reference 4: Chapter 5- Section 5.1, 5.2, 5.3

Module 3: Dynamic Logic Circuits No. of Hrs: 08 + 06

Dynamic Logic Circuits: Basic Principles of Pass Transistor, Dynamic Pass Transistor
Circuits, CMOS Transmission gate logic, Dynamic CMOS logic, Domino CMOS logic, NORA
CMOS logic, Static CMOS: Bubble Pushing and Compound Gates, Pseudo NMOS, Cascode
Voltage Switch Logic

Laboratory Components:

1. Construct the schematic of 2:1 Multiplexer and tabulate the results
2. Draw Layout of 2:1 Multiplexer, use optimum layout methods. Verify for DRC & LVS,

extract parasitic and perform post layout simulations
Textbook 2: Chapter 9- Section 9.2, 9.4, 9.5, 9.6,
Textbook 1: Chapter 6-Section 6.2.1.1, 6.2.1.2, 6.2.2.1, 6.2.3

Module 4: Sequential Circuits and Delay No. of Hrs: 08 + 06

Sequential Circuit Design: Introduction, SR latch, Clocked SR Latch, Clocked JK latch,
CMOS D latch and Edge triggered flipflop

Delay: Introduction, RC Delay Model, Effective Resistance, Gate and Diffusion Capacitance,
Equivalent RC Circuits, Elmore Delay, Linear Delay Model, Logical Effort, Parasitic Delay,
Delay in Logic Gates, Delay in Multistage Logic Networks

Laboratory Components:
1. Construct the schematic of adder circuits and tabulate the results
2. Draw Layout of adder circuit, use optimum layout methods. Verify for DRC &
LVS, extract parasitic and perform post layout simulations
Textbook 2: Chapter 8- Section 8.1, 8.3, 8.4, 8.5
Textbook 1: Chapter 4 — Section 4.1, 4.2, 4.3.1,4.3.2

Module 5: Memories, Testing and Verification No. of Hrs: 08 + 04

Semiconductor Memories: Introduction, Dynamic Random Access Memory, DRAM
Configurations, Operation of Three and One transistor DRAM Cell, Static Random Access
Memory, Full CMOS SRAM Cell

Testing and Verification: Introduction, Logic Verification and its Principles, Silicon Debug
Principles, Manufacturing Tests and its Principles

Laboratory Components:
1. Design and characterize 6T binary SRAM cell
Textbook 2: Chapter 10- Section 10.2, 10.3
Textbook 1: Chapter 12-Section 12.1,12.3,12.4,12.5
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Course Outcomes: At the end of the course, the student will be able to
1. Explain the concept of MOS transistor theory, CMOS fabrication flow technology

scaling and delay, Memory elements, testing and verification issues in VLSI Design
2. Develop the basic gates using the stick and layout diagrams
3. Simulate Combinational, Sequential and Dynamic logic circuits, Memory elements
4. Design Combinational, Sequential and Dynamic logic circuits
Textbooks:
1. Neil H. E. Weste, David Money Harris, “CMOS VLSI Design — A Circuits and Systems
Perspective”, 3" Edition, Pearson Education, 2023
2. Sung Mo Kang, Yosuf Leblebici “CMOS Digital Integrated Circuits: Analysis and
Design”, 3 Edition, Tata McGraw-Hill, 2003
References:

1. Adel Sedra, K. C. Smith, “Microelectronics Circuits Theory and Applications”, 6" and
7" Edition, Oxford University Press, 2009

2. Neil H. E. Weste and Kamaran Eshraghian, “Principles of CMOS VLSI Design”, 2™
Edition, Addison- Wesley, 2004

3. Behzad Razavi, “Design of Analog CMOS Integrated Circuits”, TMH, 2007
4. Douglas A Pucknell, Kamran Eshragian, “Basic VLSI Design”, PHI 3™ Edition, 2012

Web links:
1. CMOS Digital VLSI Design https://onlinecourses.nptel.ac.in/noc25_eel 1/preview
2. Design and Analysis of VLSI subsystems:
https://archive.nptel.ac.in/courses/117/106/117106149/
3. VLSI Design Verification and test:https://archive.nptel.ac.in/courses/117/103/117103125/
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DIGITAL COMMUNICATION
Semester \% CIE Marks 50
Course Code 23ECPC304 SEE Marks 50
Teaching Hours/Week (L:T:P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Impart the knowledge of digital communication systems and applications
2. Introduce the concepts of sampling, quantization, and digital modulation techniques
3. Provide an understanding of Information theory and coding

Module 1: Introduction to Digital Communication \ No. of Hrs: 08

Overview of Communication Systems: Comparison between Analog and Digital
Communication; Advantages of Digital Communication; Digital Communication System
Representation

Signal Representation and Bandwidth: Time Domain and Frequency Domain Representation
Bandwidth Requirements for Digital Signals

Sampling and Quantization: Nyquist Sampling Theorem; Quantization Noise and Signal-to-
Quantization Noise Ratio

Textbook-1: Chapter 1- 1.2

Textbook-2: Chapter 1- 1.3,1.5

TextBook-3: Chapter 7- 7.3,7.8

Module 2: Baseband Transmission and Line Coding \ No. of Hrs: 08

Baseband Transmission: Pulse Code Modulation, Delta Modulation, Intersymbol Interference;
Nyquist Criterion for Zero ISI

Line Coding Techniques: Unipolar, Polar, and Bipolar Coding; Manchester Coding
Eye Diagram and Equalization: Eye Diagram Interpretation; Adaptive Equalization Techniques

Textbook -3: Chapters 7 & 8- 7.9, 7.10,8.4,8.5,8.6,8.8
Textbook-2: Chapter 8- 8.2

Module 3: Digital Modulation Techniques No. of Hrs: 08

Amplitude Shift Keying: Binary ASK, Generation and Detection
Frequency Shift Keying: Binary FSK

Phase Shift Keying: Binary PSK, Quadrature PSK, Differential PSK
Quadrature Amplitude Modulation: 16-QAM, Constellation Diagrams
Textbook-2: Chapter 9- 9.1,9.2,9.3,9.4,9.8
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Module 4: Information Theory & Coding \ No. of Hrs: 09

Introduction to Information Theory: Measure of information, Average information content of
symbols in long independent sequences

Source Coding: Encoding of the Source Output, Shannon’s Encoding Algorithm, Huffman
coding

Error Control Coding: Introduction, Examples of Error control coding, methods of Controlling
Errors, Types of Errors, types of Codes

Textbook-1 Chapter 4.1,4.2,4.3,9.1

Module 5: Linear Block Codes & Spread Spectrum Communication ‘ No. of Hrs: 09

Linear Block Codes: Matrix description of Linear Block Codes, Error Detection & Correction
capabilities of Linear Block Codes, Single error correction Hamming code

Spread Spectrum Techniques: Direct Sequence Spread Spectrum, Frequency Hopping Spread
Spectrum, Orthogonal Frequency Division Multiplexing

Textbook-1 Chapter 9- 9.2
Textbook-2 Chapter 12- 12.2,12.3,12.4

Course Outcomes: At the end of the course, the student will be able to:
1. Explain the fundamental concepts of digital communication systems
2. Apply Baseband Transmission and Line Coding Techniques in communication systems
3. Apply various digital modulation techniques and compare their performance
4. Apply encoding & Decoding coding techniques in digital communication systems

Textbooks:
1. K. Sam Shanmugam, “Digital and Analog Communication Systems”, Willy, 2012
2. T.L. Singal, “Analog & Digital Communication, 1% Edition, Tata McGraw Hill, 2012
3. Simon Haykin “Communication Systems”, 5™ Edition, Willey, 2017
4. Lathi and Zhi Ding “Modern Digital and Analog Communication Systems”, Oxford
University Press,5™ Edition, 2022

References:

1. Bernard Sklar, Fred Harris, “Digital Communications Fundamentals and Applications”,
Pearson, 3rd Edition, 2021

2. Herbert Taub, Donald L Schilling, “Principles of Communication Systems” 2nd Edition,
McGrawHill, 2017

3. Rodger E Zeimer, William H Tranter, “Principles of Communication Systems,
Modulation and Noise” 7 th Edition, Wiley Publications, 2015

4. Shu Lin and Daniel J. Costello “Error Control Coding”, 2" Edition, Pearson ,2004

Web links:
1. Digital Communication, IIT Bombay: https://nptel.ac.in/courses/117101051
2. Introduction to Digital Communication: https://www.geeksforgeeks.org/introduction-to-
digital-communication/
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3. Error Control Coding:

4. Spread Spectrum: https://www.sciencedirect.com/topics/computer-science/spread-

https://www.site.uottawa.ca/~yongacog/courses/elg3175/Lecturel18-19-AY-Coding.pdf

spectrum
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DIGITAL COMMUNICATION LABORATORY

Semester \% CIE Marks 50
Course Code 23ECPC305 SEE Marks 50
Teaching Hours/Week (L:T:P) 0:1:3 Exam Hrs 2.5
Total Hours 36 +12 Credits 02

Course Learning Objectives: This course is designed to

1. Introduce fundamental digital modulation techniques
2. Familiarize simulation tools to generate and analyze digital communication signals

Introduction to Digital modulation and demodulation techniques, Line coding 12 Hrs
techniques, Multiplexing techniques, information theory & error control coding
techniques

Part-A (Experiments using discrete components) 24 Hrs

1. Implement Pulse Amplitude Modulation

2. Implement Pulse Width Modulation

3. Implement Pulse Position Modulation

4. Verify the Pulse Code Modulation

5. Design and implement Time Division Multiplexing and De multiplexing of two band limited
signals

6. Design and implement Amplitude shift keying circuit

7. Design and implement FSK Modulation system

8. Design and implement PSK Modulation system

Part-B (Experiments using Simulation tool) 12 Hrs

9. Simulate NRZ, RZ, half-sinusoid and raised cosine pulses and generate eye diagram for
binary polar signaling

10. Implement Encoding and Decoding of Huffman code

11. Implement Shannaon’s binary encoding

12. Perform the QPSK Modulation and demodulation. Display the signal and its constellation

Course Outcomes: At the end of the course, the student will be able to:
1. Implement and analyze various digital modulation techniques
2. Simulate the encoding and decoding techniques
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PYTHON PROGRAMMING
Semester \ CIE Marks 50
Course Code 23ECPE311 SEE Marks 50
Teaching Hours/Week (L:T:P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Impart the knowledge python programming

2. Introduce the concepts data types and control structures
3. Provide an understanding of real-world task handling using python

Module 1: Introduction to programming | No. of Hrs: 08

Variables, expressions, and statements: Values and types, Variables, Variable names and
keywords, Statements, Operators and operands, Expressions, Order of operations, Modulus
operator, String operations, Asking the user for input, Comments, Choosing mnemonic variable
names

Conditional execution: Boolean expressions, Logical operators, Conditional execution,
Alternative execution, Chained conditionals, Nested conditionals, catching exceptions using try
and except, Short-circuit evaluation of logical expressions

Functions: Function calls, Built-in functions, Type conversion functions, Math functions,

Random numbers, adding new functions, Definitions and uses, Flow of execution, Parameters and
arguments, Fruitful functions and void functions
Textbook-1: Chapter 1,2,3,4

Module 2: Iteration, Strings & Files \ No. of Hrs: 09

Iteration: Updating variables, The while statement, Infinite loops, Finishing iterations with
continue, Definite loops using for, Loop patterns, Counting and summing loops, Maximum and
minimum loops

Strings: Sequence, length of a string using len, Traversal through a string, String slices,
immutability, Looping and counting, the ‘in’ operator, String comparison, String methods,
Parsing strings, Format operator

Files: Persistence, opening files, Text files and lines, reading files, searching through a file,
Letting the user choose the file name, Using try, except, and open, Writing files

TextBook-1: Chapter 5,6,7

Module 3: Lists, Dictionaries, Tuples No. of Hrs: 09

Lists: Sequence, mutable, traversing a list, List operations, List slices, List methods, deleting
elements, Lists and functions, Lists and strings, Parsing lines, Objects and values, Aliasing, List
arguments

Dictionaries: Dictionary as a set of counters, Dictionaries and files, Looping and dictionaries,
Advanced text parsing

Tuples: Tuples are immutable, comparing tuples, Tuple assignment, Dictionaries and tuples,
Multiple assignment with dictionaries, the most common words, Using tuples as keys in
dictionaries, Sequences: strings, lists, and tuples

12
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Textbook-1: Chapter 8,9,10
Module 4: Pattern Matching with Regular Expressions No. of Hrs: 08

Pattern Matching with Regular Expressions, Finding Patterns of Text Without Regular
Expressions, Finding Patterns of Text with Regular Expressions, More Pattern Matching with
Regular Expressions, Greedy and Nongreedy Matching, The findall() Method, Character Classes,
Making Your Own Character Classes, The Caret and Dollar Sign Characters, The Wildcard
Character, Review of Regex Symbols, Case-Insensitive Matching, Substituting Strings with the
sub() Method, Managing Complex Regexes, Combining re IGNORECASE, re. DOTALL, and re
.VERBOSE, Project: Phone Number and Email Address Extractor
Textbook-2: Chapter 7
Module 5: Working with Excel, PDF and Word Documents No. of Hrs: 08
Working with Excel Spreadsheets- Excel Documents, Installing the openpyxl Module, Reading
Excel Documents, Project: Reading Data from a Spreadsheet, Writing Excel Documents, Project:
Updating a Spreadsheet, Setting the Font Style of Cells, Font Objects, Formulas, Adjusting Rows
and Columns, Charts
Working with PDF and Word Documents- PDF Documents, Project: Combining Select Pages
from Many PDFs, Word Documents, Working with CSV files and JSON data, The CSV Module,
Project: Removing the Header from CSV Files, JSON and APIs, The JSON Module, Project:
Fetching Current Weather Data
Textbook-2: Chapter 12,13
Course Outcomes: At the end of the course, the student will be able to:

1. Explain the fundamentals of python programming

2. Apply programming constructs to manipulate strings, perform file handling, and

implement iterative solutions for problem-solving
3. Develop programs to automate tasks involving Excel, PDF, Word, CSV, and JSON files,
and interact with external data using APIs
Textbooks:
1. Charles R. Sperance, "Python for Everybody: Exploring Data Using Python 3”, Create
Space Independent Publishing Platform, 1% Edition, 2016
2. Al Sweigart,“Automate the Boring Stuff with Python”, No Starch Press, 1% Edition, 2015
3. John M. Zelle, “Python Programming an Introduction To Computer Science”, Franklin,
Beedle, 3™ Edition, 2017
References:
1. Mark Lutz, "Programming Python", 4" Edition, O'Reilly Media, 2011
2. Aurélien Géron, “Hands-On Machine Learning with Scikit-Learn, Keras, and
TensorFlow: Concepts, Tools, and Techniques to Build Intelligent Systems” 3™ Edition,
O’Reilly Media, 2022
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Sobutins

Web links:
1. Python Tutorial - https://www.w3schools.com/python/
2. Google's Python Class - https://developers.google.com/edu/python
3. Introduction to Operating Systems-https://onlinecourses.nptel.ac.in/noc21_cs72/preview
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COMPUTER NETWORKS
Semester \% CIE Marks 50
Course Code 23ECPE312 SEE Marks 50
Teaching Hours/Week (L: T: P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to

1. Familiarize the Concepts of Data communication systems and devices
2. Impart the knowledge of Transmission media, switching techniques and protocols for data

transmission
3. Emphasize on the Routing and addressing through the computer Network
Module 1: Introduction to Data Communications and Networking \ No. of Hrs: 09

Components of Data Communication Systems, Data Flow: Simplex, Half-Duplex, Full-Duplex,
Types of Networks: LAN, MAN, WAN, Network Topologies: Star, Bus, Ring, Mesh, Hybrid
Network Devices: Hubs, Switches, Routers, Gateways, Network Protocols and Standards OSI
and TCP/IP Models: Layered Architecture and Comparison
Textbook 1: Chapter 1-1.1,1.2,1.3

Chapter 2 -2.2,2.3

Chapter 17- 17.1.1,17.1.2,17.1.3

Module 2: Transmission Media and Switching Techniques \ No. of Hrs: 08

Guided Transmission Media: Twisted Pair, Coaxial, Fiber Optic, Unguided Transmission
Media: Wireless, Microwave, Infrared, Radio
Overview of Network Performance Parameters: Latency, Bandwidth, Jitter, Switching
Techniques: Circuit Switching, Packet Switching, Message Switching
Textbook 1: Chapter 7 & 3 -7.1,7.2,7.3 3.6

Chapter 8- 8.1,8.2,8.3,8.4

Module 3: Data Link Layer Protocols and Access Control No. of Hrs: 08

Error Detection and Correction: Parity Check, CRC, Hamming Code, Framing Techniques:
Character and Bit Stuffing
Flow Control: Stop-and-Wait Protocol, Sliding Window Protocol, Medium Access Control:
ALOHA, CSMA/CD, CSMA/CA, Polling, Token Passing, Data Link Layer Protocols: HDLC,
PPP
Textbook 1: Chapter 10 -10.2.1,10.3.1,10.5.1,10.5.4,

Chapter 11 - 11.1.1,11.1.2,11.1.3,11.2.2,

Chapter 12- 12.1,12.1.3,12.1.4,

Chapter 23 & 13 -23.1.1,13.1.1
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Module 4: Local and Wireless Networks | No. of Hrs: 08

IEEE 802 LAN Standards, Ethernet (802.3): MAC Addressing, Frame Format, Traditional
Ethernet, Fast Ethernet, Gigabit Ethernet, Wireless LANs (802.11): Architecture (BSS, ESS),
MAC in Wireless.

Overview of Wi-Fi and Bluetooth, Switched LANs and VLANSs, Backbone Networks
Textbook 2: Chapter 11- 11.2

Textbook 1: Chapter 15 & 17 - 15.2,15.3,17.2

Module 5: Network Layer and IP Addressing \ No. of Hrs:08
IPv4 Addressing: Classful and Classless Addressing, Subnetting and Supernetting, Internet

Protocol, Datagram Format and Fragmentation
Routing Concepts and Algorithms: Distance Vector Routing, Link State Routing, Supporting
Protocols: ICMP, ARP, RARP
Textbook 1: Chapter 18, 19 & 20- 18.4,19.1.1,19.1.2, 19.2.1,9.2.2,20.2.1,20.2.2
Course Outcomes: At the end of the course, the student will be able to
1. Comprehend the Components of a Computer Communication Networks
2. Recognize the transmission media and switching techniques
3. Evaluate the Data link layer protocols and Access control techniques
4. Compare LAN and Wireless Networks with its architecture and addressing methods
5. Understand the Internet Protocol along routing and addressing in Network Layer

Textbooks:
1. Behrouz A. Forouzan, “Data Communications and Networking”, 5" Edition, McGraw-
Hill, 2017

2. William Stallings, "Data and Computer Communications", 10" Edition, Pearson
Education, 2013

References:
1. Andrew S. Tanenbaum and David J. Wetherall, "Computer Networks", 5% Edition,
Pearson Education, 2011
2. James F. Kurose and Keith W. Ross, "Computer Networking: A Top-Down Approach",
7% Edition, Pearson Education, 2016
3. Michael A. Gallo and William M. Hancock, "Computer Communications and
Networking Technologies", 1 Edition, Cengage Learning, 2002
Web link:
Computer Networks: https://archive.nptel.ac.in/courses/106/105/106105183/
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CRYPTOGRAPHY
Semester A\ CIE Marks 50
Course Code 23ECPE313 SEE Marks 50
Teaching Hrs/Week (L: T: P) 3:0:0 Exam Hrs 03
Total Hrs 42 Credits 03

Course Learning Objectives: This course is designed to
1. Impart the fundamentals of cryptography
2. Familiarize the classical and modern cryptographic techniques
3. Emphasize the design aspects of symmetric and asymmetric cryptographic systems
4. Provide insights into cryptographic protocols and applications

5. Impart cryptanalysis & cryptographic algorithms to secure systems

Module 1: Introduction to Cryptography No. of Hrs: 08

Overview of Cryptography: Importance of cryptography, Types of cryptography: Symmetric,
Asymmetric, Applications of cryptography

Classical Cryptographic Techniques: Substitution ciphers, Transposition ciphers, Caesar
cipher, Vigenére cipher

Modern Cryptography Basics: Symmetric and Asymmetric key cryptography, Key
management concepts and challenges

Textbook 1: Chapters 1,2 & 3

Module 2: Symmetric Key Cryptography No. of Hrs: 08

Block Ciphers: Structure of block ciphers, Feistel and Substitution-Permutation networks, Data
Encryption Standard, Advanced Encryption Standard algorithms

Modes of operation: ECB, CBC, CFB, OFB, CTR
Stream Ciphers: Principles of stream ciphers, Examples: RC4, Salsa20

Cryptographic Primitives: Pseudorandom Number Generator, Initialization vectors and key
schedules

Textbook 1: Chapters 3,5 & 6

Module 3: Asymmetric Key Cryptography No. of Hrs: 08

RSA Algorithm: Modular arithmetic, Prime factorization, Comparison between Public and
Private keys

Public Key Infrastructure: Digital Certificates and Certificate Authorities, Digital signatures:
creation and verification, Authentication, Non-repudiation

Elliptic Curve Cryptography: Introduction to elliptic curve cryptography, ECC key exchange,
signing algorithms, Security and efficiency benefits over RSA

Textbook 1: Chapters 8,9, 10 & 11
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Module 4: Cryptographic Protocols and Applications No. of Hrs: 08

Hash Functions: Properties and uses of cryptographic hash functions, Algorithms: MD5, SHA-
1, SHA-256, SHA-3, Collision resistance and hash vulnerabilities

Digital Signatures and Certificates: Public key signatures and their role in verification and
integrity, X.509 certificates and functionality in secure communication

Cryptographic Protocols: SSL/TLS protocols: securing communication, IPsec, VPNs, and key
exchange protocols - Diffie-Hellman, ECDH, Role of cryptographic protocols in internet security

Textbook 1: Chapters 12, 13 & 14
Textbook 2: Chapters 18 & 19

Module 5: Cryptanalysis & Implementation of Cryptographic Algorithms | No. of Hrs: 10

Cryptanalysis: Introduction to cryptanalysis techniques, Attacks on block and stream ciphers -
brute force, frequency analysis, Modern cryptanalysis methods: Differential and Linear
Cryptanalysis

Implementation of Cryptography: Implementation of RSA, AES, and SHA algorithms
Textbook 1: Chapters 5, 6 & 8

Textbook 2: Chapter 20

Course Outcomes: At the end of the course, the student will be able to

Explain basic cryptographic algorithms to encrypt and decrypt the data

Analyze different methods for authentication and access control

Understand public and private key, key management, distribution and certification
Design a secure communication protocol for a web application

5. Apply necessary techniques to build protection mechanisms to secure computer networks

AW N~

Textbooks:
1. William Stallings, “Cryptography and Network Security Principles and Practice”, Pearson
Education Inc., 8" Edition, 2023, ISBN: 978-93-570-5971-8
2. Bruce Schneier, “Applied Cryptography Protocols, Algorithms, and Source code in C”,
Wiley Publications, 2"d Edition, ISBN: 9971-51-348-X

References:
1. Cryptography and Network Security, Behrouz A. Forouzan, TMH, 2007
2. Cryptography and Network Security, Atul Kahate, TMH, 2003

Weblinks:
1. Foundations of Cryptography:_https://archive.nptel.ac.in/courses/106/106/106106221/

2. Introduction to Cryptography: https://www.youtube.com/watch?v=jhXCTbFnK8o

3. Cryptography: https://www.coursera.org/learn/cryptography
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INTERNET OF THINGS
Semester \% CIE Marks 50
Course Code 23ECOE311 SEE Marks 50
Teaching Hours/Week (L:T:P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1.Explain the fundamental concepts of IoT and its applications
2.Familiarize the use of sensors, actuators and development boards used in IoT applications
3.Impart knowledge of interfacing smart objects and IoT access technologies

Module 1: Introduction to IoT No. of Hrs: 08

Introduction to Internet of Things (IoT), Functional Characteristics, Architecture, loT enabling
technologies: Wireless sensor networks, Cloud computing, Big data analytics, Communication
protocols, embedded systems, IoT levels and deployment templates, Recent Trends in the
Adoption of IoT, Role of cloud in IoT, Main design principles and needed capabilities, standards
considerations. M2M and IoT Technology.

Textbook 1: Chapter 1

Module 2: IoT Embedded Systems | No. of Hrs: 08

Introduction to Hardware and software of IoT, Microcontrollers, Understanding and
programming, IoT boards: Raspberry Pi/Arduino/Beagle bone, Interfacing of Sensors and
actuators, Communication: Connecting microcontroller with mobile devices — communication
through Bluetooth and Wi-Fi

Textbook 2: Chapter 5

Module 3: Communication and WSN No. of Hrs: 10

Communication protocols: Application protocols, Service discovery protocols, Infrastructure
protocols, and other protocols. Understanding various types of protocols like HTTP, MQTT,
CoAP, AMQP, 6LoWPAN, etc. Cross-layer implementations, and Data dissemination. Wireless
sensor networks (WSN), WSN nodes, Architecture of WSN, Types of WSN WSN standards:
IEEE 802.15.4, Low rate WPAN, Zigbee, BLE, LoRA. Protocol stack of WSNs.

Textbook 3: Chapter 5

Module 4: Cloud Computing No. of Hrs: 08

Introduction to Cloud Computing (concept, architecture, working) Introduction to Cloud service
models, Cloud Platforms: Google App Engine, Amazon Web Services, Microsoft Azure Cloud
services, Windows Azure Platform Appliance. Distributed Computing: Need, Distributed
computing vs. Cloud computing

Textbook 4: Chapter 2
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Industry 4.0, Society 5.0, Design & use cases, Development, and implementation insights some
examples like smart cities, smart homes, smart grids, smart agriculture, smart healthcare, smart
transportation, smart manufacturing, and other smart systems. State-of-the-art. Conceptualizing
the IoT-based smart systems

Textbook 2: Chapter 7

Course Outcomes: At the end of the course, the student will be able to:
1. Explain the fundamental system components of [oT
2. Understand how sensors, actuators and embedded boards are connected in IoT system
3. Discuss the communication gateway and protocol concepts
4. Apply the IoT concepts to real world cyber physical applications

Textbooks:

1. Vijay Madisetti, Arshdeep Bahga, “Internet of Things: A Hands-On Approach”,
Universities Press (India) Private Limited, 2016, ISBN: 978 81 7371 954 7

2. Buyya, Rajkumar, and Amir Vahid Dastjerdi, “Internet of Things: Principles and
paradigms”. Elsevier/Morgan Kaufmann, 2016

3. Sohraby, Kazem, Daniel Minoli, and Taieb Znati. Wireless sensor networks: technology,
protocols, and applications. John Wiley & Sons, 2007

4. Marinescu, Dan C., Cloud computing: theory and practice. Elsevier/ Morgan Kaufmann,

2017
References:

1. Raj Kamal, “Internet of Things: Architecture and Design”, McGraw Hill.2nd edition June
2022

2. Pethuru Raj, Anupama C. Raman,” The Internet of Things Enabling Technologies,
Platforms, and Use Cases”, Taylor and Francis group. February 2017

3. Michael Miller, “The Internet of Things: How Smart TVs, Smart Cars, Smart Homes,
and Smart Cities Are Changing the World”, Pearson Education 2015

Web links:
1. Introduction To Internet of Things https://onlinecourses.nptel.ac.in/noc22 cs53/preview
2. Internet of Things: Design Concepts and Use Cases
https://onlinecourses.swayam?2.ac.in/ntr24 _ed01/preview

3. Components And Applications of Internet of Things
https://onlinecourses.swayam?2.ac.in/arpl9_ap52/preview

"y MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
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Module 5: Cyber Physical Applications | No. of Hrs: 08
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MICROCONTROLLER
Semester \% CIE Marks 50
Course Code 23ECOE312 SEE Marks 50
Teaching Hours/Week (L:T:P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Familiarize the architecture and instruction set of 8051 Microcontroller
2. Impart the operating principles of Timers, Interrupts and serial communication in 8051
3. Emphasize the interfacing applications 8051 to different input output devices

Module 1: Microcontroller 8051 Architecture ‘ No. of Hrs: 08

Introduction to 8051 Microcontroller: Brief History, Comparison between Microprocessor and
Microcontroller, Classification of MCS-51 family, Processor Architecture of 8051, Pin
description, Registers of 8051, Inbuilt RAM, Register banks, stack, on chip ROM
Textbook 2: Chapter 1 Section 1.1 -1.3

Chapter 3 Section 3.1,3.2,3.3

Module 2: 8051 Addressing mode and Instruction set \ No. of Hrs: 08

Basics of 8051 Assembly Language Programming, Addressing modes-Accessing memory using
various addressing modes- Arithmetic operations and Programs-Logical operations and Programs
-Branching instructions and Programs
Textbook 2: Chapter 5 Section 5.1-5.6

Chapter 6 Section 6.1-6.4

Chapter 7 section 7.1-7.6

Chapter 8 section 8.1-8.4

Module 3: Timer/ Counter and Interrupt Programming No. of Hrs: 10

Timer Programming: Introduction, Timer Registers, Different modes, Timer and counter
Programming using assembly language

Interrupts: Comparison between Interrupt and Polling, Types of interrupts, Interrupt registers,
Programming using interrupt concept

Textbook 1: Chapter 11 Section 11.1-11.3, 11.5

Module 4: Serial Communication Programming No. of Hrs: 08

Serial Communication: Introduction, Basics of serial communication, Serial Communication
standard-, RS232 standard, Max 232 Driver, Simple serial port programming using Assembly
programming

Textbook 1: Chapter 10 Section 10.1, 10.2,10.3

Module 5: 8051 Interfacing Applications ] No. of Hrs: 08

Interfacing of peripherals: Basic concepts of ADC, DAC, DC Motor, stepper motor, LCD and
interfacing to 8051 microcontroller, Assembly programming examples
Textbook 1: Chapter 13 Section 13.1,13.2

Chapter 17 Section 17.2, 17.3; Chapter 12 Section 12.1
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Course Outcomes: At the end of the course, the student will be able to:
1. Describe the function of a MPU unit and architecture of 8051 microcontroller
2. Apply the knowledge in writing assembly programs using instruction set of 8051
3. Develop Assembly programs for timer, interrupts and serial communication
Applications
4. Develop 8051 programs to control the operation of peripheral devices using 8051

Textbooks:
1. Mazidi, M. A., Mazidi, J. G., & McKinlay, R. D. “The 8051 microcontroller and

embedded systems: using Assembly and C”, 4™ Edition, Prentice Hall, 2020
2. AyalaK. J, “The 8051 Microcontroller and Embedded Systems: Using Assembly
and C”, 3™ Edition, Cengage Learning, 2023

References:
1. Predko, M. “Programming and customizing the 8051 microcontroller ”, 2" Edition,
McGraw-Hill, Inc., 2017
2. Rajkamal, “Microcontrollers, Architecture, Programming, Interfacing and system
design” 2" Edition, Pearson Education, 2015

Web links:
1. Microprocessors & Microcontrollers-
https://archive.nptel.ac.in/courses/108/105/108105102/
2. Introduction to Microprocessor & Microcontrollers
https://nptel.ac.in/courses/117104072
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SENSORS & ACTUATORS
Semester \% CIE Marks 50
Course Code 23ECOE313 SEE Marks 50
Teaching Hours/Week (L:T:P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to,

1. Familiarize with the concept of energy conversion, transducers, sensors, and actuators

2. Emphasize the working principles and applications of various sensor and actuator
technologies

3. Impart the knowledge of signal acquisition, conversion, and pre-processing for sensors
and actuators

4. Familiarize the application of sensors and actuators with stability and feedback
mechanisms

Module 1: Introduction to Sensors and Actuators No. of Hrs: 08

Energy Transformation: Transducers, sensors, and actuators; basic concepts of energy
conversion

Classifications of sensors and actuators based on their operating principles and applications
Textbook 1: Chapter 5- 5.1

Module 2: Sensor Technologies No. of Hrs: 10

Mechanical Sensors: Strain gauges, pressure sensors, accelerometers
Thermal Sensors: Thermocouples, resistance temperature detectors, thermistors
Optical Sensors: Photodiodes, phototransistors, fiber optic sensors
Chemical Sensors: pH sensors, gas sensors, biosensors, numerical examples
Textbook 1: Chapter 5- 5.8, 5.9, 5.11

Chapter 6- 6.9

Module 3: Actuator Technologies No. of Hrs: 08

Electromechanical Actuators: DC/AC motors, stepper motors, servomotors
Basics of fluid power systems, Hydraulic and pneumatic actuators
Piezoelectric Actuators: Working principles, characteristics, example of precision movement
Textbook 1: Chapter 5- 5.7
Chapter 8
Chapter 9-9.10, 9.11, 9.13, 9.14

Module 4: Sensor and Actuator Integration No. of Hrs: 08

Interfacing Techniques: Signal conditioning, analog-to-digital conversion, and data acquisition
systems

System Integration: Combination of sensors and actuators in control systems; feedback
mechanisms and stability factors

Textbook 1: Chapter 2- 2.1, 2.7
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Module 5: Applications and Case Studies \ No. of Hrs: 08

Robotics: Use of sensors and actuators in industrial robotic systems

Automotive Systems: Use of sensors and actuators in vehicle control systems, ABS, and engine
management

Smart Systems: Integration of sensors and actuators in smart grids, smart homes, and IoT devices
Textbook 1: Chapter 1- 1.6

Course Outcomes: At the end of the course, the student will be able to:
1. Interpret the fundamental principles and classifications of sensors and actuators
2. Analyze the working principles of various sensor and actuator technologies
3. Elucidate appropriate sensors and actuators for specific engineering applications
4. Enumerate sensors and actuators with proper interfacing and control strategies

Textbooks:
1. Clarence W. de Silva, “Sensors and Actuators”, 2"! Edition, CRC Press Inc, 2015
2. Francisco André Corréa Alegriac, “Sensors and Actuators”, 1% Edition, World Scientific,

2023
References:

1. Nathan Ida, “Sensors, Actuators, and Their Interfaces”, 2" Edition, Scitech Pub Inc,
2020

2. llene J. Busch-Vishniac, “Electromechanical Sensors and Actuators”, 1999 Edition,
Springer-Verlag New York Inc

3. Jacob Fraden, “Handbook of Modern Sensors: Physics, Designs and Application” 4™
Edition, Springer, 2010

Web link:
NPTEL Course on Sensors and Actuators https://onlinecourses.nptel.ac.in/noc25_ee76/preview
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YOGA

Semester \4 CIE Marks 100
Course Code 23NMCC321 SEE Marks -
Teaching Hours/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hours 13 Credits -

Course Learning Objectives: This course is designed to
1. Empower students to achieve and maintain good health
2. Promote the practice of mental hygiene
3. Facilitate students in attaining emotional stability
4. Impart moral values and higher level of consciousness

Contents \ No. of Hrs: 13
e Ashtanga Yoga
1. Asana

2. Pranayama
3. Pratyahara
e Suryanamaskarl3 count- 3 rounds of practice
e Asana its meaning by name, technique, precautionary measures and benefits of each
asana
e Different types of Asanas
a) Sitting
1. Ardha Ushtrasana
2. Vakrasana
3. Yogamudra in Padmasana
b) Standing
1. UrdhvaHastothanasana
2. Hastapadasana
3. ParivrittaTrikonasana
4. Utkatasana
c) Prone line
1. Padangushtha Dhanurasana
2. Poorna Bhujangasana
d) Supine line
1. Sarvangasana
2. Chakraasana
3. Navasana/Noukasana
4. Pavanamuktasana
e Revision of Kapalabhati practice 30 strokes/min 3 rounds
e Meaning by name, technique, precautionary measures and
benefits of each Pranayama
1. Ujjayi
2. Sheetali
3. Sheektari
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Course Outcomes: At the end of the course, the student will be able to
Describe the meaning, aim and objectives of Yoga

Perform Suryanamaskar and able to analyze its benefits
Exhibit the different Asanas by name, its importance, methods and benefits
Perform Kapalabhati
5. Perform the different types of Pranayama by its name, precautions, procedure and uses
Textbooks:
1. Ajitkumar ,”Yoga Pravesha in Kannada” 1% Edition, Raashtroththaana Saahithya, 2017,
ISBN-13: 978-8175310124
2. BKS Iyengar, “Light on Yoga”, 1st Edition, Thorsons, 2017, ISBN-13: 978-0008267919
3. Dr. M L Gharote & Dr. S K Ganguly, “Teaching Methods for Yogic practices”, 1¥' Edition,
Kaivalyadhama, 2001, ISBN-13 : 978-8189485252
References:

e

1. Yamini Muthanna, “Yoga for Children step by step”, 1% Edition, Om Books
International, 2022, ISBN-13: 978-9394547018

Web links:

1. My Life My Yoga , https://youtu.be/KB-TYIgd1wE
2. Adiyoga, https://youtu.be/aa-TGOWgILs

Scheme and Assessment:

SL.No. Activity Marks
1 Quiz 20
2 Practical demonstration 50
3 Final Report 30
Total 100
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PHYSICAL EDUCATION
Semester \% CIE Marks 100
Course Code 23NMCC322 SEE Marks -
Teaching Hours/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hours 13 Credits -

Course Learning Objectives: This course is designed to
1. Impart the fundamental concepts and skills of Physical Education, Health, Nutrition and
Fitness
2. Familiarization of health-related Exercises, Sports for overall growth and development
3. Build a strong foundation for the professionals in Physical Education and Sports

Contents | No. of Hrs: 13

e Ethics in Sports & Moral Values in Sports and Games

e Sports Training Methods and its Impacts: Continuous Training, Interval Training, Circuit
Training, Weight Training

e FITT Implementing FITT principles to design personalized fitness programs. (Lectures &
Practical Sessions)

e Specific Games (Students continue prior semester's game by practicing Intermediate Skills)
Basket Ball Crossover dribble - Between-the-legs dribble - Bounce pass and no-look pass
Shooting with form from mid-range - Defensive stance and footwork

Cricket Advanced batting shots (cover drive, square drive, pull shot) - Swing and seam
bowling variations - Fielding positions and strategies - Game sense and
awareness

Football Shielding the ball - Crossing the ball - Long passing and through balls -
Tackling techniques (sliding & standing) - Shooting with power and accuracy-
Playing different positions

Hockey Stickhandling in tight spaces - Slapshot and sweep shot techniques — Passing
with speed and accuracy - Dodging defenders - Defensive positioning and
checking

Kabaddi Advanced raiding techniques (frog jump, jump over) - Diverse raiding holds
(frog kick, thigh hold) - Anticipation and countering defense — Effective
raiding strategies - Advanced team defense formations

Karate Kihon (repetition of basic techniques) - Kata (forms to practice technique and
flow) - Combinations of punches and kicks - Footwork and movement — Basic
kumite (sparring) techniques

Table Looping technique (forehand and backhand) - Topspin and backspin serves

Tennis Footwork for attacking and defense - Blocking and countering techniques
Match strategy and tactics

Throwball Long throws and bounce passes - Fake passes and deception moves — Dodging
techniques to create space - Defensive positioning and guarding techniques
Team offense and set plays

Volleyball  Attack, Block, Service, Upper Hand Pass and Lower hand Pass
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Course Outcomes: At the end of the course, the student will be able to
1. Develop strategies to promote ethical conduct and a positive sporting culture

2. Understand the importance of ethics and moral values in sports and games
3. Perform in the selected sports or athletic events
Textbooks:
1. Muller, J. P., “Health, Exercise and Fitness”, 1% Edition, Sports Publication, 2018
2. Uppal, A.K., “Physical Fitness”, Friends Publication New Delhi, 1992
3. Russell R.P., “Health & Fitness through Physical Education: Human Kinematics”,
Human Kinetics Publishers, 1994
References:
1. Anaika, “Play Field Manual”, Friends Publication New Delhi, 2005
2. IAAF Manual
3. Pinto John & Roshan Kumar Shetty, “Introduction to Physical Education”

Web links:

1. https://www.youtube.com/watch?v=wvlzta] YK YT

2. https://www.youtube.com/playlist?list=PLHCNPOIaj2Wc8P5xAWq9g2DUrrbixoTOK

3. https://www.youtube.com/watch?v=K9X wB1Yu84

4. https://www.youtube.com/watch?v=HEHggOOds1w&list=PLgVaM7Baa_8myp4njEDco
YyZkBq-542S5

Scheme and Assessment:

SI. No. Activity Marks
1 Participation of students 20
2 Quizzes-2, each of 15 marks 30
3 Final presentation/Exhibition/Participation in Competitions 50
(Certificate of participation in National/International)
Total 100
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NATIONAL SERVICE SCHEME (NSS)

Semester \% CIE Marks 100
Course Code 23NMCC323 SEE Marks -
Teaching Hours/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hours 13 Credits -

Course Learning Objectives: This course is designed to

1. Develop discipline, character, brotherhood, the spirit of adventure and ideals of selfless
service amongst young citizens
2. Develop youth leadership in the students
3. Induce social consciousness among students through various societal activities
4. Impart knowledge in finding practical solutions to individual and community problems
NSS -Contents | No. of Hrs: 13
Introduction:
e Promoting a healthy lifestyle among youth
e Nutrition education, stress management and mental health activities
Activities:
e Village awareness programs on women hygiene, various superstitious beliefs, avoiding
self-medication, etc
e Helping local schools to achieve good results and enhance their enrolment in
Higher/technical/ vocational education
Note:

Students in individual or in a group should select any one activity in the beginning of
each semester till end of that respective semester for successful completion as per the
instructions of NSS officer with the consent of HOD of the department

At the end of every semester, activity report should be submitted for evaluation

Course outcomes: At the end of the course, the student will be able to

1.

Understand the importance of nation building and individual contribution to the
betterment of the society

Discover grassroots challenges of community and solve them by technological
intervention

Create societal impact by upholding the value of one for all and all for one

Maintain discipline and team spirit
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Textbooks:
1. “National Service Scheme Manual”, Ministry of Youth Affairs & Sports, Government

of India, 2022

2. “Introduction Training Module for National Service Scheme (NSS) Program officers”,
Rajiv Gandhi National Institute of Youth Development, Ministry of Youth Affairs &
Sports, Government of India, 2017

3. Gurmeet Hans, “Case material as Training Aid for field workers” TISS, 1996

References:
1. Dr. G R Bannerjee, Social service opportunities in Hospitals, TISS, 2012

2. Ram Ahuja, Social Problems in India, Rawat publications, 3™ Edition, 2014

Web links:
1. History of NSS https://thebetterindia.com/140/national-service-scheme-nss/
2. NSS — an introduction
https://www.youtube.com/(@nationalserviceschemeoffic4034/videos

Scheme and Assessment:

S1. No. Activity Marks
1 Participation of students 30
2 Individual contribution to success of the program 40
3 Report preparation 30
Total 100

MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
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ARTS
Semester \4 CIE Marks 100
Course Code 23NMCC324 SEE Marks -
Teaching Hours/Week (L: T: P) 0:0:1 Exam Hrs -
Total Hours 13 Credits -
Course Learning Objectives: This course is designed to
1. To impart an understanding of the creative process from initial concept to final
execution
2. Create and demonstrate proficiency in a chosen arts discipline through practical
application
3. Analyze and appreciate diverse art forms and styles
4. To participate in art competitions at regional, state, national, and international levels, as

well as in cultural events

Contents | No. of Hrs: 13

Note: Student will continue the arts form selected in previous semester.

Performing
Arts (Dance)

Orientation, Cinema Acting Basics, Facial Expression Exercises, Body
Language, Camera Angles, Characterization demo and Practice, Individual
Presentations, Evaluation

Orientation, Film Songs, Karaoke Singing, Rhythm Fusion and voice,

Music . . . .
Individual Presentation, song styles demo and practical, Evaluation

Arts & Crafts

Orientation, Craft Forms, Paper Craft, Mask Making, Model Making,
Thermocol Art, Finger Puppet Making, Group Presentation, Evaluation

Orientation, Introduction to Theatre Sets and properties, Practical use of
Theatre properties, Set Designing, Costume Design, Headgears and Masks, Theatre
Makeup, Evaluation

Course Outcomes: At the end of the course, the student will be able to

1. To be capable of creating choreography and delivering live performances for an
audience

2. Employ a range of acting techniques and use them to create a performance

3. Evolve into creative, effective, independent, and reflective individuals capable of making
informed decisions in both process and performance

4. Acquire knowledge and comprehension of the roles and processes used in current theatre
arts practice

Textbooks:
1. Music in Theory and Practice by Bruce Benward and Marilyn Sake, McGraw-Hill

Education,2014
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2. Art Fundamentals: Theory and Practice by Otto G. Ocvirk, Robert E. Stinson, Philip R.
Wigg, Robert Bone, and David L. Cayton, McGraw-Hill Education, 2012

3. The Viewpoints Book: A Practical Guide to Viewpoints and Composition by Anne
Bogart and Tina Landau, Theatre Communications Group,2004

References:

1. Dance Composition: A practical guide to creative success in dance making, Jacqueline
M. Smith

2. The Artist’s handbook of method and materials by Ralph Mayer
3. Glimpses of Indian music and dance by Dr. Arun Bangre

Web link:
https://ccrtindia.gov.in/audio-visual-catalogue/

Scheme & Assessment

S1. No. Activity Marks
1 Students Participation 20
2 Quizzes-2 (each of 15 marks) 30
3 Final presentation/Exhibition/Participation in Competitions 50
Total 100
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DIGITAL SIGNAL PROCESSING

Semester VI CIE Marks 50
Course Code 23ECPC306 SEE Marks 50
Teaching Hours/Week (L:T: P) 2:2:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Introduce the fundamental concepts of digital signal processing and its applications
2. Familiarize the computation of DFT & IDFT using direct method and FFT algorithms
3. Impart the skills to design the FIR and IIR filters
4. Impart the skills to realize the FIR and IIR filters

Module 1: Discrete Fourier Transform and its Properties \ No. of Hrs: 08

Frequency Domain sampling and Reconstruction of Discrete Time Signals, The Discrete Fourier
Transform (DFT), The DFT as Linear Transformation

Properties of DFT: Periodicity, Linearity and Symmetry for real valued sequence, Multiplication
of two DFTs and Circular Convolution

Linear filtering methods based on the DFT

Textbook 1: Chapter 7 — Section 7.1.1, 7.1.2,7.1.3,7.2.1,7.2.2,7.3

Module 2: Efficient Computation of DFT and its Applications \ No. of Hrs: 08

Need for efficient computation of the DFT — Fast Fourier Transform (FFT) algorithms. Radix-2
FFT algorithm for the computation of DFT and IDFT—decimation in time and decimation in
frequency algorithms

Applications of FFT Algorithms

Textbook 1: Chapter 8 — Section 8.1.1, 8.1.2, 8.1.3, 8.2

Module 3: Finite Impulse Response (FIR) Filter Design No. of Hrs: 09

Design of FIR Filters: Characteristics of practical frequency-selective filters, Symmetric and
Antisymmetric FIR filters, Design of low pass and high pass linear-phase FIR filters using
windows - Rectangular, Bartlett, Hanning, Hamming and Blackman windows. FIR filter design
using frequency sampling technique

Textbook 1: Chapter 10 — Section 10.1.2, 10.2.1, 10.2.2, 10.2.3

Module 4: Infinite Impulse Response (IIR) Filter Design \ No. of Hrs: 09

Characteristics of commonly used analog filters — Butterworth and Chebyshev filters, analog to
analog frequency transformations

Design of IIR filters from analog filters (Butterworth and Chebyshev) - impulse invariance
method and bilinear transformation method

Textbook 1: Chapter 10 — Section 10.3.4, 10.4.1, 10.3.2, 10.3.3

MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
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Module 5: Digital Filter Structures | No. of Hrs: 08
Structures for FIR systems: Direct form, cascade form, frequency sampling and lattice structure
realization

Structures for IIR systems: Direct form, cascade form, parallel form and lattice-ladder structure
realization

Textbook 1: Chapter 9 — Section 9.2, 9.3.1, 9.3.3,9.3.4,9.3.5

Course Outcomes: At the end of the course, the student will be able to
1. Explain the fundamental concepts of digital signal processing and its applications
2. Determine the DFT and IDFT for a given sequence using direct method, FFT algorithm
and linear filtering approach
3. Design FIR and IIR filters for the given specifications
4. Realize the digital filter structures for FIR and IIR systems
Textbooks:
1. John G Proakis, Dimitris G Manolakis, “Digital Signal Processing, Principles, Algorithms
and Applications”, 4" Edition, Pearson Education, 2017

2. Li Tan, Jean Jiang, “Digital Signal Processing: Fundamentals and Applications”, 3™
Edition, Academic Press, 2018
References:
1. Alan V Oppenheim, Ronald W Schafer, “Digital Signal Processing”, 4™ Edition, Pearson
Education, 2015
2. Dimitris G Manolakis, Vinay K Ingle, “Applied Digital Signal Processing”, 1% Edition,
Cambridge University Press, 2011
3. E Oran Brigham, “The Fast Fourier Transform”, 1% Edition, Prentice -Hall, 1974
Web links:
1. Digital Signal Processing: https://nptel.ac.in/courses/117102060.
2. Alan V Oppenheim, MIT OpenCourseWare:
https://youtube.com/playlist?list=PL.8157CA8884571BA2&si=dAjFJ3vFIYK9] yp
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EMBEDDED SYSTEM DESIGN

Semester VI CIE Marks 50
Course Code 23ECPC307 SEE Marks 50
Teaching Hours/Week (L:T:P) 3:0:2 Exam Hrs 03
Total Hours 42+20 Credits 04

Course Learning Objectives: This course is designed to
1. Explain the concept of embedded systems and their applications
2. Impart the knowledge of ARM-based system and its instructions set
3. Emphasize the role of RTOS in the embedded system development environment
4. Explain embedded system application with autonomous system as a case study

Modulel : Introduction to Embedded System \ No. of Hrs: 08+04

Introduction, Embedded System Components, Comparison between Embedded systems and
General computing systems, RISC design philosophy, Differences between RISC and CISC, ARM
design philosophy, Embedded system hardware — AMBA bus protocol, ARM bus technology,
Memory, Peripherals, ARM Processor Fundamentals, ARM core dataflow model, registers, current
program status register, Pipeline, Exceptions, Interrupts and Vector Table

Laboratory Components:
1. Write an ALP to arrange a series of 32 bit numbers in ascending/descending order
2. Write an ALP to find the factorial of a number

Textbook 1: Chapter 1, 2
Textbook 2: Chapter 1,2

Module 2: ARM Instruction set \ No. of Hrs:10+04

Introduction, Data processing instructions, Load — Store instruction, Software interrupt
instructions, Program status register instructions, Loading constants, Conditional Execution.
Introduction to the THUMB instruction set, ARM — THUMB interworking

Laboratory Components:
1. Write an ALP to find the largest/smallest number in an array of 32 numbers
2. Write an ALP to find to count the number of ones and zeros in two consecutive memory
locations
Textbook 2: Chapter 3,4

Module 3: RTOS and IDE for Embedded System Design \ No. of Hrs: 08+04

Introduction to RTOS, task, process and threads, Integration and testing of Embedded hardware
and firmware, Embedded system Development Environment, 7- Segment LED Display,
Optocoupler, Relay, Piezo buzzer, Push button switch, Communication Interfaces
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Laboratory Components:
1. Write an embedded C program to display “Hello World” messages (either in simulation
mode or interface an LCD display)
2. Write an embedded C program to convert the hexadecimal data OxCF to decimal and
display the digitson ports PO, P1 and P2 (port window in simulator)

Textbook 1: Chapter 10,11 & 13

Module 4: Embedded System Application: Autonomous systems \ No. of Hrs: 08+04

Introduction of autonomous systems, Hardware & software architecture, Sensors and Actuators for
embedded autonomous application, Communication Protocols, Applications: Robotics, self-
driving cars, drones, Industrial automation. Challenges: Safety, security, reliability, cost

Laboratory Components:
1. Write a suitable program to interface ultrasonic sensor and calculate the obstacle distance
2. Write a suitable program to control DC motor and rotate it in clockwise and anti-clockwise
direction

Textbook 3: Chapter 6, 7

Module 5: Autonomous Functionality No. of Hrs: 08+04

Introduction to Perception & Localization: Vision based, Introduction to planning & Mapping: Path
planning algorithms, Decision-making models, SLAM. Introduction to navigation and control:
Classical control, predictive control and reinforced learning

Laboratory Components:
1. Write a suitable program to interface ultrasonic sensor to avoid obstacle by controlling
steering (servo/DC motor) in appropriate direction using suitable control algorithm
Textbook 3: Chapter 8, 13

Course Outcomes: At the end of the course, the student will be able to:
1. Explain the hardware components based on the attributes of an embedded system

2. Describe the architectural features and instructions of 32-bit microcontroller ARM
3. Interpret the need of real time operating system for embedded system applications
4. Implement embedded programming concepts for Autonomous applications

Textbooks:
1. Shibu K V, “Introduction to Embedded Systems”, 2" Edition, Tata McGraw Hill

Education, 2017
2. Andrew N Sloss, Dominic System and Chris Wright, “ARM System Developers Guide”,
1% Edition, Elsevier, Morgan Kaufman publisher, 2008
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3. Herwig Unger, Kyandoghere Kyamaky, Janusz Kacprzyk, “Autonomous Systems:
Developments and Trends”, 1 Edition, Spinger Nature Link, 2012

4. James K. Peckol, “Embedded Systems: A Contemporary Design Tool”, Wiley, 2009

References:

1. Raj Kamal, “Embedded Systems: Architecture and Programming”, 4" Edition, Tata
McGraw Hill, 2020

2. Dr. K.V.K Prasad, “Embedded / Real-Time Systems: Concepts, Design and Programming
Black Book”, Dreamtech Press, 2003

3. Nikolaus Correll, Bradley Hayes, Christoffer Heckman, Alessandro Roncone,
“Introduction to Autonomous Robots”, 1% Edition, MIT Press Academic, 2023

4. Seppo J. Ovaska Phillip A. Laplante, “Real-Time Systems Design and Analysis: Tools for
the Practitioner”, 4" Edition, Wiley, 2013

Web links:

1. Embedded system design with ARM:
https://archive.nptel.ac.in/courses/106/105/106105193/

2. ARM Instruction: https://developer.arm.com/documentation/dui0068/b/ARM-Instruction-
Reference

3. NPTEL — Wheeled Mobile Robots (IIT Madras):
https://onlinecourses.nptel.ac.in/noc21_me44/preview

4. Self-Driving Car Fundamentals: Featuring Apollo: https://www.udacity.com/course/self-
driving-car-fundamentals-featuring-apollo--ud0419

5. Introduction to ARM Cortex M3 and M4 Processors:
https://www.udemy.com/course/introduction-to-arm-cortex-m3-and-m4-processors/

6. Master Embedded Systems: Challenges and Concepts: https://alison.com/tag/embedded-

systems
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DIGITAL SIGNAL PROCESSING LABORATORY

Semester VI CIE Marks 50
Course Code 23ECPC308 SEE Marks 50
Teaching Hours/Week (L:T:P) 0:1:3 Exam Hrs 03
Total Hours 48 Credits 02

Course Learning Objectives: This course is designed to
1. Familiarize the concept of digital signal processing techniques/operations and digital
filters
2. Impart skills to design and realize digital signal processing techniques/operations and
digital filters

Introduction to modern software tools for the design and development of
digital signal processing techniques/operations, computation of DFT and
verification of its properties, computation of linear convolution and circular | No. of Hrs: 12
convolution, design of FIR & IIR filters. Introduction to digital signal
processor and its applications

Part-A No. of Hrs: 21

1. Compute N-point DFT and IDFT for a given sequence and to plot the magnitude and phase
spectrum using Direct method and FFT algorithm

Compute linear and circular convolutions using time and frequency domain approaches

Verification of circular time shift, frequency shift and Parseval’s theorem of DFT

Solve the given difference equation

Design an FIR filter to meet the given specifications

Design an IIR filter to meet the given specifications

IS A Il o B

Using an audio editor software and microphone, perform various filtering operation on the
recorded audio and digitize the signal

Part-B No of Hrs: 15

8. Compute N- Point DFT of a given sequence using DSP kit

9. Compute linear convolution of two given sequences using DSP kit

10. Compute circular convolution of two given sequences using DSP kit

11. Determine the impulse responses of first and second order systems using DSP kit

12. Realize the FIR filter to meet the given specifications using DSP kit

Course Outcomes: At the end of the course, the student will be able to:
1. Design and develop the software modules for digital signal processing
techniques/operations and digital filters using Modern Software Tools
2. Implement Digital signal processing techniques/operations and Digital filters using DSP
Processor
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References:
1. Li Tan, Jean Jiang, “Digital Signal Processing: Fundamentals and Applications”, 3™
Edition, Academic Press, 2018

2. Dimitris G Manolakis, Vinay K Ingle, “Applied Digital Signal Processing: Theory and

Practice”, 1% Edition, Cambridge University Press, 2011
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PROJECT PHASE -1

Semester VI CIE Marks 100
Course Code 23ECSE309 Credits 03
Teaching Hours/Week (L:T:P) 0:0:6 Mode Experiential

Course Learning Objectives: This course is designed to

1.

To develop the students’ ability to independently or collaboratively identify a problem,
review literature, define objectives, and propose a preliminary methodology for solving an
engineering problem, which will be realized in Project Phase — II

The course also aims to develop leadership and interpersonal communication skills within

team members

General Guidelines:

l.
2.

A project guide (faculty member) will be allocated by the department

The HoD shall appoint a project coordinator who will take the responsibility of monitoring
all the activities related to the project execution

The HoD shall constitute project evaluation/review committee(s) & the composition shall
be as follows:

a. HOD or one of the HODs in case of an interdisciplinary project, shall be the
Chairman of the committee

b. Project Coordinator shall be member - Convener
c. Project guide shall be the member

d. One/Two senior faculty members nominated by the HOD (may be from different
departments in case of an interdisciplinary project jointly nominated by the HODs)

Each project team shall consist of 2 to 4 students from the same department or different
departments

Interdisciplinary projects may be allowed with prior approval from the concerned HODs
only

Project teams must arrive at problem statements that address either real-world challenges
or research-related issues relevant to their domain of study. Each team must formulate an
appropriate project title in consultation with their project guide

Each project team shall maintain a project dairy and record their project progress at regular
interval of time. This shall carry signature of the students and the project guide

There is no Semester End Examination (SEE) for this course and evaluation is based
entirely on Continuous Internal Evaluation (CIE)

Marks may be equally or proportionally distributed among team members based on
contribution assessed by the guide and committee

10. A student shall obtain minimum of 40% of the total marks to pass this course
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11. Plagiarism, data fabrication, or copying of work will result in stringent disciplinary action
and /or penalties. (Note: Any disciplinary actions or penalties will be as per institutional

policy.)

Deliverables:

1. Comprehensive Project Report comprising of:

Abstract

Introduction

Literature Survey

Problem Definition

Proposed Methodology

Design

Summary and Work Plan for Phase-II
References

Appendices

The project report shall be prepared in the prescribed format provided by the institute

2. A plagiarism report shall be obtained from the Department of Library. Acceptable
similarity threshold is generally below 20%, and hence, the plagiarized content shall not
exceed 20%. Similarity above 20% will require resubmission after proper revisions
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Review and Evaluation:

1. There shall be two reviews and a presentation. Total of 100 CIE marks is distributed as

follows:
Review - 1
Topic approval, Problem Definition & Objectives 20 Marks
Literature Review 10 Marks
Innovation/Novelty 10 Marks
Total 40 Marks
Review - 2
Methodology & Design 15 Marks
Report Quality & Formatting 15 Marks
Total 30 Marks
Presentation
Presentation 20 Marks
Team work 10 Marks

Total 30 Marks

Grand Total 100 Marks

2. First review shall be conducted after one month from the start of the semester

3. Further, every department shall develop rubrics to assess performance of the students
based on the above given parameters

Course Outcomes: At the end of the course, the student will be able to:

1. Identify an engineering or research problem through a thorough review of relevant
literature

Design an appropriate solution or methodology to address the identified problem
Prepare a comprehensive project report

Effectively present each component of the project report to a knowledgeable audience
Collaborate and contribute effectively as a team member, recognizing the dynamics of
both individual and group work

whwo
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MACHINE LEARNING
Semester VI CIE Marks 50
Course Code 23ECPE321 SEE Marks 50
Teaching Hours/Week (L: T: P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Impart the knowledge of Machine learning concepts
2. Introduce the concepts of Supervised and unsupervised learning
3. Provide an understanding of basics of reinforcement learning

Module 1: Introduction to Machine Learning No. of Hrs: 07

Machine Learning — Definitions and Applications, Types of Machine Learning: Supervised,
Unsupervised, Semi-supervised, Reinforcement; ML, AI DL - Comparison Traditional and ML
approach, CRISP-DM Process, Data types and features, Basic Python libraries -NumPy, Pandas,
Matplotlib, Scikit-learn

Textbook-1: Chapter 1

Module 2: Introduction to Supervised Learning No. of Hrs: 08

Classification and Regression, Generalization, Overfitting, and Underfitting, Relation of Model
Complexity to Dataset Size, Supervised Machine Learning Algorithms- K-Nearest Neighbors,
Linear Models, Naive Bayes Classifiers, Decision Trees

Textbook-1: Chapter 2

Module 3: Supervised Learning algorithms No. of Hrs: 09

Ensembles of Decision Trees, Kernelized Support Vector Machines, Neural Networks- Deep
Learning, Uncertainty Estimates from Classifiers-The Decision Function, Predicting
Probabilities Uncertainty in Multiclass Classification

Textbook-1: Chapter 2

Module 4: Introduction to Unsupervised Learning \ No. of Hrs: 09

Types of Unsupervised Learning, Challenges in Unsupervised Learning, Preprocessing and
Scaling-Different Kinds of Preprocessing, Applying Data Transformations, Scaling Training
and Test Data, The Effect of Preprocessing on Supervised Learning; Dimensionality Reduction,
Feature Extraction, and Manifold Learning- Principal Component Analysis, Non-Negative
Matrix Factorization

TextBook-1: Chapter 3

Module 5: Clustering algorithms and Reinforcement Learning \ No. of Hrs: 09

Clustering- k-Means Clustering, Agglomerative Clustering, DBSCAN

Concept of Agent, Environment, Actions, Rewards, Exploration and Exploitation
Algorithms- Q-Learning, SARSA

Textbook-1: Chapter 3

Textbook 2: Chapter 17
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Course Outcomes: At the end of the course, the student will be able to
1. Understand and explain fundamental machine learning concepts
2. Apply practical machine learning techniques to real-world datasets and implement end-to-
end solutions
3. Develop and evaluate machine learning models using Python and Scikit-learn

Textbooks:

1. Andreas C. Miiller & Sarah Guido, “Introduction to Machine Learning with Python”,
O’Reilly Media, 3™ Edition, 2022
2. Miroslav Kubat, “An Introduction to Machine Learning”, Springer, 2017
3. Ian Goodfellow, Yoshua Bengio, and Aaron Courville, “Deep Learning”, 1% Edition,
MIT Press, 2016
References:
1. Manaranjan Pradhan, U Dinesh Kumar, “Machine Learning using Python”, Wiley, 2019
2. Aurélien Géron, “Hands-On Machine Learning with Scikit-Learn, Keras, and
TensorFlow: Concepts, Tools, and Techniques to Build Intelligent Systems” 3™ Edition,
O’Reilly Media, 2022
Web links:
1. Google’s Machine Learning Crash Course - https://developers.google.com/machine-
learning/crash-course
2. Stanford Machine Learning Course (Andrew Ng)- http://cs229.stanford.edu/
IBM’s official CRISP-DM guide — https://www.ibm.com/docs/en/spss-modeler/
4. Al vs ML vs DL - https://www.analyticsvidhya.com

(O8]
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LOW POWER VLSI DESIGN
Semester VI CIE Marks 50
Course Code 23ECPE322 SEE Marks 50
Teaching Hours/Week (L: T: P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Familiarize the different sources of power dissipation in CMOS VLSI circuits

2. Provide the need for low power design in the evolution of technology

3. Impart the knowledge about the different power analysis techniques

4. Emphasize the different low power techniques used in circuit level and logic level

5. Expose on the different low power approaches used in system level & in clock distribution
Module 1: Basics of Low Power Design No. of Hrs: 08

Need for low power VLSI chips, Sources of power dissipation on Digital Integrated circuits.
Emerging Low power approaches, Physics of power dissipation in CMOS devices. Algorithm
Level low power Methods: Introduction, design flow, Algorithmic level analysis & optimization
Textbook 1: Chapters 1 and 2

Module 2: Technology Impact on Low Power No. of Hrs: 08

Dynamic dissipation in CMOS, Transistor sizing & gate oxide thickness, Impact of technology
Scaling, Technology & Device innovation
Textbook 2: Chapters 2 and 3

Module 3: Power Estimation Methods No. of Hrs: 09

Power estimation methods Simulation Power analysis: SPICE circuit simulators, gate level logic
simulation, capacitive power estimation, static state power, gate level capacitance estimation,
architecture level analysis, data correlation analysis in DSP systems, Monte Carlo simulation.
Probabilistic power analysis: Random logic signals, probability & frequency, probabilistic
power analysis techniques, signal entropy

Textbook 1: Chapter 3

Textbook 2: Chapter 6

Module 4: Low Power Design at Circuit level and Logic Level \ No. of Hrs: 08

Low Power Design at Circuit level: Power consumption in circuits. Flip Flops & Latches design,
high capacitance nodes, low power digital cells library

Low Power Design at Logic level: Gate reorganization, signal gating, logic encoding, state
machine encoding, pre-computation logic

Textbook 1: Chapters 4 and 5
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Module 5: Low Power Design at Architecture/System Level & No. of Hrs: 09
Clock Distribution

Low power Architecture & Systems: Architectural level estimation & synthesis, Power &
performance management, switching activity reduction, parallel architecture with voltage
reduction, flow graph transformation, low power arithmetic components, low power memory
design

Low power Clock Distribution: Power dissipation in clock distribution, single driver and
distributed buffers, Zero skew and tolerable skew, chip & package co design of clock network

Textbook 2: Chapters 9 and 11

Course Outcomes: At the end of the course, the student will be able to

Describe the low power design in VLSI, sources of power dissipation in CMOS circuits
Explain the simulation-based power analysis techniques

Apply the probabilistic power analysis techniques to realize power dissipation

Apply power reduction techniques at the circuit level and logic level for VLSI Circuits

A e

Describe the approaches of low power design in clock distribution, architectural and
system levels

Textbooks:
1. Kaushik Roy, Sharat C Prasad, “Low Power CMOS VLSI Circuit Design”, Wiley, 2000
2. Jan M. Rabaey, Messoud Pedram, “Low Power Design Methodologies”, Kluwer
Academic, 2010
3. Neil H.E. Weste, David Harris, “CMOS VLSI Design: A Circuits and Systems
Perspective, 4e, 2015

References:
1. A.P. Chandrashekaran, R.W. Broadersen, “Low Power Digital CMOS Design”, Kluwer
Academic, 1995
2. Gary K. Yeap, “Practical Low Power Digital VLSI Design", KAP, 2008

Web links:
1. Low Power VLSI Design - https://www.youtube.com/watch?v=TFOO1JAII2Y
2. Low Power Design Techniques - https://www.youtube.com/watch?v=dZM5jmw_xLE
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SATELLITE COMMUNICATION

Semester VI CIE Marks 50
Course Code 23ECPE323 SEE Marks 50
Teaching Hours/Week (L:T:P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Furnish the basic principles of Satellite Communication systems
2. Impart the knowledge of earth station transceiver and direct broadcast satellite television
3. Provide the concepts of the Satellite Link Design Fundamentals
4. Familiarize the concepts of remote sensing and applications of satellites

Modulel: Satellite Orbits and Trajectories No. of Hrs:09

Definition, Basic Principles, Different layers of the atmosphere, INTELSAT, Orbital parameters,
keplers laws, Injection velocity and satellite trajectory, Types of Satellite orbits, Orbital
perturbations, Satellite stabilization, Orbital effects on satellite's performance, Eclipses, Look
angles: Azimuth angle, Elevation angle

Textbook 1: Chapter 1,2 & 3

Module 2: Satellite subsystem and Earth Station No. of Hrs:08

Power supply subsystem, Altitude and Orbit control, Tracking, Telemetry and command
subsystem, Payload. Types of earth station, Architecture, Design considerations, Testing, Earth
station Hardware, Satellite tracking

Textbook 1: Chapter 4, 8

Module 3: Satellite Link Design Fundamentals No. of Hrs:08

Transmission Equation, Satellite Link Parameters, Propagation considerations. Link Budget:
Basic Terminology, Power flux density, Antenna Gain, Equivalent Isotropic Radiated Power,
Transmission Losses, Earth Station Uplink, Satellite Downlink, Link budget calculations
Textbook 1: Chapter 7

Module 4: Communication Satellites No. of Hrs: 09

Introduction, Related Applications, Frequency Bands, Payloads, Satellite and Terrestrial
Networks, Satellite Telephony, Satellite Television, Satellite radio, Regional satellite Systems,
National Satellite Systems. Direct broadcast satellite Television and radio: C band and KU band
home satellite TV, digital DBS TV, Master control station and uplink, satellite radio broadcasting
Textbook 2: Chapter 9

Module 5: Remote Sensing Satellites No. of Hrs: 08

Classification of remote sensing systems, orbits, Payloads, Types of images: Image Classification,
Interpretation, Applications

Weather Forecasting Satellites: Fundamentals, Images, Orbits, Payloads, Applications
Navigation Satellites: Development of Satellite Navigation Systems, GPS system. Applications
Textbook 2: Chapter 10,11 & 12
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Course Outcomes: At the end of the course, the student will be able to:
1. Explain the basic principles of Satellite communication systems
2. Determine the Orbital parameters, Look angles and Link budget for satellite
3. Interpret the role of communication Satellites in real world applications
4. Summarize the concepts of remote sensing and applications of satellites

Textbooks:
1. Dennis Roddy, “Satellite Communications”, 4™ Edition, McGraw- Hill International,
2017

2. Anil K. Maini, Varsha Agrawal,” Satellite Communications”, 1% Edition, Wiley India
Pvt Ltd, 2015

3. Timothy Pratt, Charles Bostian and Jeremy Allnutt,” Satellite Communications”, 2™
Edition, WSE Wiley Publications, 2017

4. Robert M.Gagliardi “Satellite communications”, 1% Edition, CBS publications

References:
1. M. Richharia “Satellite Communications: Design Principle”, 2" Edition, BS
Publications
2. Dr. D.C Agarwal “Satellite Communication”, 5" Edition, Khanna Publications
3. K.N. Raja Rao, “Fundamentals of Satellite Communications”, 1% Edition, PHI, 2004

Web links:
1. Satellite Communication Systems: https://nptel.ac.in/courses/117105131
2. Satellite Communication: https://www.youtube.com/watch?v=S22u7 Eq26g
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CONSUMER ELECTRONICS
Semester VI CIE Marks 50
Course Code 23ECOE321 SEE Marks 50
Teaching Hours/Week (L:T:P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Familiarize the characteristics of sound signals, audio amplifiers, microphones,
loudspeakers, and television fundamentals
2. Emphasize the working principles of various consumer electronics
3. Familiarize the evolution and working principles of modern devices
4. Impart the knowledge of electronic principles and devices to real-world applications

Module 1: Audio Systems No. of Hrs: 08

Sound Fundamentals: Characteristics of sound signals: intensity, loudness, pitch, frequency
response, fidelity, sensitivity and selectivity

Audio Amplifiers: Introduction to mono, stereo, and quadraphonic systems, Hi-Fi amplifiers,
Audio equalizers

Microphones: Working principles and types, condenser, crystal, electret, carbon and laser
microphones. Loudspeakers: Principles of operation, types, Public Address Systems

Textbook 1: Chapter 1,2, 4, 7 & 26
Textbook 2: Chapter 1,4, 5,6 & 7

Module 2: Television and Video Systems No. of Hrs: 09

Television Fundamentals: Basic principles of television operation; scanning, synchronization
and color systems

Display Technologies: Overview of CRT, LCD, LED, Plasma display, Digital Television, High-
Definition Television

Video Recording and Playback: Principles of VCRs, DVD players, modern digital recording
devices

Textbook 2: Chapter 13, 14, 17

Module 3: Telecommunication Devices No. of Hrs: 08

Telephone Systems: Basics of landline and mobile communication,

Operations of Facsimile (Fax) Machines, Printers, Scanner

Set-Top Boxes and Smart TVs: Functionality and integration of set-top boxes, features of smart
televisions

Modems and Routers: Functionality and role in data communication

Textbook 2: Chapter 36, Appendix D

49



MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING

(A Unit of Rajalaxmi Education Trust®, Mangalore)
Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi
Accredited by NAAC with A+ Grade & ISO 9001:2015 Certified Institution

Module 4: Home Appliances No. of Hrs: 08

Kitchen Appliances: Working principles of microwave ovens, induction stoves, refrigerators
Cleaning Appliances: Operation of washing machines and vacuum cleaners

Air Conditioning Systems: Basics of air conditioners and coolers

Miscellaneous Devices: Digital Watch, Calculator

Textbook 2: Chapter 50, 51 & 52

Module 5: Personal Entertainment Device & Emerging No. of Hrs: 09
Technologies

Portable Audio Players: Evolution from tape recorders to MP3 players

Digital Cameras and Camcorders: Working principles and features

Gaming Consoles: Overview of popular gaming systems and their functionalities

Smart Home Devices: Introduction to IoT-enabled consumer electronics

Wearable Technology: Overview of smartwatches, fitness trackers, and health monitoring
devices

Virtual and Augmented Reality: Basics of VR and AR systems and their applications
Textbook 1: Chapter 1, 2, 3,4,5,6,7,8,9

Textbook 3: Chapter 10, 11

Course Outcomes: At the end of the course, the student will be able to:
1. Outline the fundamental principles and operations of various consumer electronic devices
2. Analyze the functionality of key components in audio, and video systems
3. Illustrate the operations of telecommunication and home appliances
4. Interpret the emerging trends and technologies in the consumer electronics industry

Textbooks:
1. S.P. Bali, “Consumer Electronics”, 1% Edition, Pearson Education India, 2004
2. B.R. Gupta and V. Singhal, “Consumer Electronics, S.K. Kataria & Sons, 2013

References:
1. Dr. Sanjay Sharma, “Basic Electronics”, S. K. Kataria & Sons, 2022
2. A. Anand Kumar, “Fundamentals of Digital Circuits”, 4" Edition, PHI, 2016

Web links:
1. IIT Madras - B.S. in Electronic Systems:
https://www.youtube.com/watch?v=nSFU7TTcs9Y &t=11s
2. Android Mobile Application Development:
https://onlinecourses.swayam?2.ac.in/nou24_ge66/preview
3. Microelectronics: Devices to
Circuits:https://onlinecourses.nptel.ac.in/noc24_ee139/preview
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COMMUNICATION SYSTEMS

Semester VI CIE Marks 50
Course Code 23ECOE322 SEE Marks 50
Teaching Hours/Week (L: T: P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Impart the knowledge of elements of communication systems and different modulation
techniques
2. Familiarize the types of noise in communication and their effects on signal quality
3. Introduce the concepts of optical fiber communication systems and wave propagation
effects

Module 1: Analog Communication No. of Hrs: 09

Elements of Communication System, Amplitude Modulation: time & frequency domain,
modulation index, Frequency modulation, frequency deviation, Phase Modulation, relation
between frequency and phase modulation

Textbook 2: Chapter 1- Section 1.1,1.2
Chapter 3- Section 3.1, 3.2, 3.3
Chapter 4- Section 4.2, 4.3

Module 2: Noise in Communication No. of Hrs: 08

Introduction, Thermal noise, Shot noise, Low frequency noise, Avalanche noise, BJT, FET
noise, Signal to Noise ratio, Noise factor, measurement of noise temperature and noise factor,
Narrow Band-pass noise

Textbook 3: Chapter 4- Section 4.1 —4.3,4.5,4.7-4.9,4.11, 4.13, 4.19, 4.20

Module 3: Digital Communication No. of Hrs: 08

Introduction, Sampling Theorem, Pulse Modulation, Pulse Code Modulation: coding &
decoding, Amplitude Shift Keying, Frequency Shift Keying, Phase Shift Keying
Textbook 2: Chapter 7- Section 7.1 — 7.3,

Chapter 12: Section- 12.2, 12.3

Module 4: Multiplexing & Wave Propagation No. of Hrs: 09

Time & Frequency division Multiplexing, Multiple Access, Spread Spectrum System.
Introduction to electromagnetic radiation, Attenuation of free space, transmitting & receiving

antenna gain, Ground wave, lonospheric, Line of sight propagation
Textbook 2: Chapter 13- Section 13.2 — 13.3,
Chapter- 15.1 —15.3, 15.5-15.7
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Module 5: Fiber Optic Communication ‘ No. of Hrs: 08

Introduction, optical fiber, Splices & Connectors, optical emitter & Detector, repeaters & optical
amplifiers, submarine cables, SONET, Fiber in local area network, telephone, cable TV
application

Textbook 2: Chapter 24- Section 24.1, 24.2, 24.4, 24.6, 24.7
Chapter 25- Section 25.3, 25.5 -25.9

Course Outcomes: At the end of the course, the student will be able to
1. Explain the principles of analog, digital and optical fiber communication techniques
2. Comprehend the multiplexing and wave propagation techniques used in communication
systems
3. Apply the concepts of modulation techniques in communication systems to efficiently
transmit information
4. Apply the principles of noise in communication systems to identify SNR

Textbooks:
1. Simon Haykin “Communication Systems”, 5" Edition, Willey , 2017
2. Roy Blake, “ Electronics Communication Systems”,2" Edition, Thomson Learning Inc,
2005
3. Dennis Roddy & Jhon Coolen, * Electronic Communications”, 4™ Edition, PHI, 2006

References:
1. B.P. Lathi and Zhi Ding “Modern Digital and Analog Communication Systems”, Oxford
University Press,5™ Edition, 2022
2. John G. Proakis & Masoud Salehi, “Digital Communications”, McGraw-Hill, 5" Edition,
2008

Web links:
1. Principals of Communication-I: https://nptel.ac.in/courses/108104091
2. Principles of Digital Communications : https://nptel.ac.in/courses/108102120

52


https://nptel.ac.in/courses/108104091
https://nptel.ac.in/courses/108102120

MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING

(A Unit of Rajalaxmi Education Trust®, Mangalore)
Autonomous Institute affiliated to VTU, Belagavi, Approved by AICTE, New Delhi
Accredited by NAAC with A+ Grade & ISO 9001:2015 Certified Institution

VLSI DESIGN
Semester VI CIE Marks 50
Course Code 23ECOE323 SEE Marks 50
Teaching Hours/Week (L: T:P) 3:0:0 Exam Hrs 03
Total Hours 42 Credits 03

Course Learning Objectives: This course is designed to
1. Provide an overview of the evolution, design flow and fabrication process of VLSI circuits
2. Impart skills to analyze and design CMOS VLSI circuits
3. Familiarize the VLSI design styles and implementation of basic subsystems
4. Delve into the concept of VLSI testing and verification

Module 1: Introduction to VLSI Design and MOS Transistor Theory No. of Hrs: 08

VLSI Technology: Overview of VLSI technology, Moore’s Law and Scaling trends, VLSI
Design flow and methodologies

MOS Transistors: n-MOS enhancement transistor, p-MOS transistor, Threshold Voltage,
Threshold voltage adjustment, Body effect, MOS device design equations, I-V Characteristics -
Ideal and Non-ideal I-V characteristics

Textbook 1: Chapter 1-Section 1.1, 1.3, 1.6
Reference 1: Chapter 2-Section 2.1, 2.2
Textbook1: Chapter 2-Section 2.2, 2.4

Module 2: CMOS Technology and Fabrication Process No. of Hrs: 08

CMOS Technology: Overview, p-well process, n-well process, twin tub process.

Inverter cross-section, Layout Design Rules, Gate Layout: Inverter, NAND and NOR, Stick
diagram

Reference 1: Chapter 3-Section 3.1, 3.2.1, 3.2.2,3.2.3

Textbook 1: Chapter 1-Section 1.5.1, 1.5.3, 1.5.4,1.5.5

Module 3: CMOS circuit and logic design No. of Hrs: 08

Introduction, CMOS Logic structures, CMOS Complementary logic, Pseudo n-MOS logic,
Dynamic CMOS logic, Clocked CMOS Logic, Cascade Voltage Switch logic, Pass transistor
Logic, Electrical and Physical design of Logic gates, The inverter, NAND and NOR gates
Power Dissipation in CMOS circuits, Interconnect resistance and capacitance

Reference 1: Chapter 5- 5., 5.2, 5.3.1,5.3.2
Textbook1: Chapter 4- Section 4.4,4.5.1,4.5.2
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Module 4: Sequential Logic Circuits and Subsystems No. of Hrs: 08

Sequential Logic Design: Introduction, Behaviour of Bistable Elements, SR Latch Circuit,
Clocked Latch and Flip-Flop Circuits, Clocked SR Latch, Clocked JK Latch

Memory design: SRAM and DRAM

Datapath Design: Full adder, Ripple Carry Adder, Carry Skip Adder

Reference-2: Chapter 8- Section 8.1, 8.2,8.3,8.4

Textbook-1: Chapter 9-Section 9.2,9.3

Textbook-1: Chapter 8-Section 8.2.1, 8.2.2.1, 8.2.2.5

No. of Hrs: 08

Module 5: Testing and Verification

Logic Verification, Logic Verification Principles: Test vectors, Test benches and Harness,
regression Testing, Silicon Debug Principles, Manufacturing Test Principles: Fault models,
Observability, Controllability, Repeatability, Survivability, Fault Coverage, Automatic Test
Pattern Generation

Textbook- 1: Chapter 12-Section 12.1, 12.3.1, 12.3.2,12.4, 12.5

Course Outcomes: At the end of the course, the student will be able to:

Explain the need for VLSI and scaling trends

Design CMOS combinational and sequential logic at the transistor level
Design Memory cells and Datapath Logic cells

4. Apply testing techniques for fault detection

W N

Textbooks:
1. Neil H. E. Weste, David Money Harris, “CMOS VLSI Design — A Circuits and Systems
Perspective”, 3" Edition, Pearson Education, 2023
2. Douglas A Pucknell, Kamran Eshragian, “Basic VLSI Design”, PHI 3™ Edition, 2012

References:

1. Neil H. E. Weste and Kamaran Eshraghian, “Principles of CMOS VLSI Design”, 2"
Edition, Addison- Wesley, 2004

2. Sung Mo Kang, Yosuf Leblebici “CMOS Digital Integrated Circuits: Analysis and
Design”, 3" Edition, Tata McGraw-Hill, 2003

3. Uyemura, John P, “Introduction to VLSI Circuits and Systems’, Newyork: J.Wiley, 1*
Edition, 2010

Web links:
1. Introduction to VLSI Design, https://nptel.ac.in/courses/117101058
2. VLSI Technology, https://nptel.ac.in/courses/117106093
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YOGA

Semester

VI

CIE Marks

100

Course Code

23NMCC325

SEE Marks

Teaching Hours/Week (L:T: P)

0:0:1

Exam Hrs

Total Hours 13 Credits

Course Learning Objectives: This course is designed to

1.

Empower students to achieve and maintain good health

2. Promote the practice of mental hygiene

3.

Facilitate students in attaining emotional stability

4. Impart moral values and higher level of consciousness

Contents \ No. of Hrs: 13

Ashtanga Yoga 1. Dharana 2. Dhyana (Meditation) 3. Samadhi
Asana by name, technique, precautionary measures and benefits of each asana
Suryanamaskar13 count- 4 rounds of practice
Different types of Asanas
a) Sitting

1. Bakasana

2. Hanumanasana

3. Ekapada Rajakapotasana

4. Yogamudra in Vajrasana
b) Standing

1. Vatayanasana

2. Garudasana
c) Balancing

1. Veerabhadrasana

2. Sheershasana
d) Supine line

1. Sarvangasana

2. Setubandha Sarvangasana

3. Shavasanaa (Relaxation posture).
Revision of Kapalabhati practice 40 strokes/min - 3 rounds
Meaning by name, technique, precautionary measures and benefits of Pranayama
Bhramari.

Course Outcomes: At the end of the course, the student will be able to

A R e

Describe the meaning, aim and objectives of Yoga

Perform Suryanamaskar and able to analyze its benefits

Exhibit the different Asanas by name, its importance, methods and benefits
Perform Kapalabhati

Perform the different types of Pranayama by its name, precautions, procedure and uses
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Textbooks:
1. Ajitkumar ,”Yoga Pravesha in Kannada” 1* Edition, Raashtroththaana Saahithya, 2017,
ISBN-13: 978-8175310124
2. BKS Iyengar, “Light on Yoga”, 1st Edition, Thorsons, 2017, ISBN-13: 978-0008267919
3. Dr. M L Gharote & Dr. S K Ganguly, “Teaching Methods for Yogic practices”, 1 Edition,
Kaivalyadhama, 2001, ISBN-13 : 978-8189485252
References:

1. Yamini Muthanna, “Yoga for Children step by step”, 1% Edition, Om Books
International, 2022, ISBN-13: 978-9394547018

Web links:
1. My Life My Yoga . https://youtu.be/KB-TYIgdl1wE
2. Adiyoga, https://youtu.be/aa-TGOWglLs

Scheme and Assessment:

SI.No. Activity Marks
1 Quiz 20
2 Practical demonstration 50
3 Final Report 30
Total 100
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PHYSICAL EDUCATION
Semester VI CIE Marks 100
Course Code 23NMCC326 SEE Marks -
Teaching Hours/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hours 13 Credits -

Course Learning Objectives: This course is designed to
1. Impart the fundamental concepts and skills of Physical Education, Health, Nutrition and
Fitness
2. Familiarization of health-related Exercises, Sports for overall growth and development
3. Build a strong foundation for the professionals in Physical Education and Sports

Contents \ No. of Hrs: 13

e Importance of nutrition for optimal performance and healthy eating habits. (Lectures)

e Mindfulness and stress management techniques like meditation. (Practical Sessions)

e Emphasis on teamwork, communication, and sportsmanship. (Practical Sessions)

e Specific Games (Students continue prior semester's game by practicing Advanced Skills)

Basketball Behind-the-back dribble - Spin moves - Alley-oop passes - Shooting off the
dribble - Advanced footwork and shot creation techniques

Cricket Reverse swing and googly bowling - Spin bowling variations (leg spin, off
spin) - Captaincy skills - Advanced batting techniques (switch hitting)

Football Advanced dribbling techniques (stepovers, fakes) - First touch passing and
control - Volley control and shooting - Set pieces (free kicks, corner kicks)
Advanced heading techniques - Goalkeeper diving and shot-stopping

Hockey Deke moves and advanced stickhandling - Aerial control - Passing variations
(chip pass, scoop pass) - Penalty corner techniques - Advanced defensive
strategies

Kabaddi Advanced raiding maneuvers (super raid) - Quick and deceptive raiding holds

- Strategic raiding based on game situation - Strong team defense coordination
- Advanced anti-raid tactics

Karate Advanced kumite strategies and tactics - Complex combinations of attacks and
counters - Throwing and takedown techniques (sweeps, trips) -Advanced
conditioning and strength training

Table Advanced footwork for quick movement - Smashing technique - Serving

Tennis variations (sidespin, flick serve) - Deceptive spins and tactics - Advanced
match play strategies

Throwball  Jump shot and other variations - No-look passes and behind-the-back passes -
Quick throws and fast breaks - Advanced dodging techniques and footwork -
Zone defense and press defense strategies

Volleyball  Offensive spiking mechanics (jumping and hitting the ball)

MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
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Course Outcomes: At the end of the course, the student will be able to
1. Demonstrate an understanding of the link between nutrition, performance, and healthy
eating habits
2. Demonstrate improved self-awareness, stress management skills, and effective teamwork
through participation in sportsmanship-focused activities
3. Perform in the selected sports or athletic events

Textbooks:
1. Muller, J. P., “Health, Exercise and Fitness”, 1% Edition, Sports Publication, 2018
2. Uppal, A.K., “Physical Fitness”, Friends Publication New Delhi, 1992
3. Russell R.P., “Health & Fitness through Physical Education: Human Kinematics”, Human
Kinetics Publishers, 1994

References:
1. Anaika, “Play Field Manual”, Friends Publication New Delhi, 2005
2. IAAF Manual
3. Pinto John & Roshan Kumar Shetty, “Introduction to Physical Education”

Web links:
1. https://www.youtube.com/watch?v=wvlzta] YKYI
2. https://www.youtube.com/watch?v=d393LzvqG3E&Ilist=PL94CA1fTzfEd8FkpCaOWNT
F7y1pFWNFKCc
3. https://www.youtube.com/watch?v=m7EhWv4wgP4

Scheme and Assessment:

SL.No. Activity Marks
1 Participation of students 20
2 Quizzes-2, each of 15 marks 30

Final presentation/Exhibition/Participation in Competitions

(Certificate of participation in National/International)

50

Total 100
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NATIONAL SERVICE SCHEME (NSS)

Semester VI CIE Marks 100
Course Code 23NMCC327 SEE Marks -
Teaching Hours/Week (L:T: P) 0:0:1 Exam Hrs -
Total Hours 13 Credits -

Course Learning Objectives: This course is designed to
1. Develop discipline, character, brotherhood, the spirit of adventure and ideals of selfless

service amongst young citizens
2. Develop youth leadership in the students
3. Induce social consciousness among students through various societal activities
4. TImpart knowledge in finding practical solutions to individual and community problems

NSS -Contents | No. of Hrs: 13

Introduction:

e Basic first aid skills

e Disaster preparedness, emergency evacuation
Activities:

e Environment Awareness and Conservation
e Obstacle management Training, conflict management and negotiation skills

Note:

e Students in individual or in a group should select any one activity in the beginning of
each semester till end of that respective semester for successful completion as per the
instructions of NSS officer with the consent of HOD of the department

e At the end of every semester, activity report should be submitted for evaluation

Course outcomes: At the end of the course, the student will be able to
1. Understand the importance of nation building and individual contribution to the
betterment of the society
2. Discover grassroots challenges of community and solve them by technological
intervention
3. Create societal impact by upholding the value of one for all and all for one
4. Maintain discipline and team spirit
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Textbooks:
1. “National Service Scheme Manual”, Ministry of Youth Affairs & Sports, Government

of India, 2022

2. “Introduction Training Module for National Service Scheme (NSS) Program officers”,
Rajiv Gandhi National Institute of Youth Development, Ministry of Youth Affairs &
Sports, Government of India, 2017

3. Gurmeet Hans, “Case material as Training Aid for field workers™ TISS, 1996

References:
1. Dr. G R Bannerjee, Social service opportunities in Hospitals, TISS, 2012

2. Ram Ahuja, Social Problems in India, Rawat publications, 3™ Edition, 2014

Web links:
1. History of NSS https://thebetterindia.com/140/national-service-scheme-nss/
2. NSS - an introduction
https://www.youtube.com/(@nationalserviceschemeoffic4034/videos

Scheme and Assessment:

S1. No. Activity Marks
1 Participation of students 30
2 Individual contribution to success of the program 40
3 Report preparation 30
Total 100

MANGALORE INSTITUTE OF TECHNOLOGY & ENGINEERING
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ARTS
Semester VI CIE Marks 100
Course Code 23NMCC328 SEE Marks -
Teaching Hours/Week (L: T: P) 0:0:1 Exam Hrs -
Total Hours 13 Credits -
Course Learning Objectives: This course is designed to
1. To impart an understanding of the creative process from initial concept to final
execution
2. Create and demonstrate proficiency in a chosen arts discipline through practical
application
3. Analyze and appreciate diverse art forms and styles
4. To participate in art competitions at regional, state, national, and international levels, as

well as in cultural events

Contents | No. of Hrs: 13

Note: Student will continue the arts form selected in previous semester.

Performing
Arts (Dance)

Orientation, Cinema Script Writing, Audition Techniques, Shooting Script,
Basics Direction and Camera, Group Assignments, Group Presentation,
Evaluation

Music

Orientation, Western Songs, Voice Culture, Voice Modulation, Rap Singing,
Folk Song Revision, Film Song Revision, Group Presentation Evaluation

Arts & Crafts

Orientation, Puppetry: Glow Puppetry- Head Puppets -Animal Puppetry -
POP Puppetry- Group Presentation- Evaluation

Theatre

Orientation, Theatre Music, Theatre Choreography, Script Writing, Group
Production, Grand Rehearsals, Group Show, Evaluation

Course Outcomes: At the end of the course, the student will be able to

1. To be capable of creating choreography and delivering live performances for an
audience

2. Employ a range of acting techniques and use them to create a performance

3. Evolve into creative, effective, independent, and reflective individuals capable of
making informed decisions in both process and performance

4. Acquire knowledge and comprehension of the roles and processes used in current theatre
arts practice

Textbooks:

1. Music in Theory and Practice by Bruce Benward and Marilyn Sake, McGraw-Hill
Education,2014

2. Art Fundamentals: Theory and Practice by Otto G. Ocvirk, Robert E. Stinson, Philip R.

Wigg, Robert Bone, and David L. Cayton, McGraw-Hill Education, 2012
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3. The Viewpoints Book: A Practical Guide to Viewpoints and Composition by Anne
Bogart and Tina Landau, Theatre Communications Group,2004

References:
1. Dance Composition: A practical guide to creative success in dance making, Jacqueline
M. Smith

2. The Artist’s handbook of method and materials by Ralph Mayer

3. Glimpses of Indian music and dance by Dr. Arun Bangre
Web link:
https://certindia.gov.in/audio-visual-catalogue/

Scheme & Assessment
SI. No. Activity Marks
1 Students Participation 20
2 Quizzes-2 (each of 15 marks) 30
3 Final presentation/Exhibition/Participation in Competitions 50
Total 100
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