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Semester V 

S. No Course code  Course Title Course Mode CT L T P J C 

1 24HSP007 
Building Professional 

Readiness 
Practical HS 0 0 2 0 1 

2 24INO  FCLF Technical Stack - 2 Practical OE 0 0 2 0 1 

3 24INO  FCLF Emerging Stack - 2 Practical OE 0 0 2 0 1 

4 24EEI301 Control Systems Embedded PC 3 0 2 0 4 

5 24ECI301 
Data Structures and 
Algorithms Embedded PC 3 0 2 0 4 

6 24ECI302 
Communication 
Engineering 

Embedded PC 3 0 2 0 4 

7 24ECI303 Communication Networks Embedded PC 3 0 2 0 4 

8 24ECJ304 Internship – II Internship PRJ 0 0 0 0 2 

9 24ECE Professional Elective-1 Theory PE 3 0 0 0 3 

Total Credits 24 

Total Contact Hours/week 29 

 

 

 

Semester VI 

S. No Course code Course Title Course Mode CT L T P J C 

1 24HSP014-17 
Indian / Foreign 

Language 
Theory HS 0 0 4 0 2 

2 24INM301 Constitution of India (MC*) Theory MC 2 0 0 0 0 

3 24INO  FCLF Technical Stack - 3 Practical OE 0 0 2 0 1 

4 24INO  FCLF Emerging Stack - 3 Practical OE 0 0 2 0 1 

5 24ECI305 Machine Learning Embedded PC 2 0 2 0 3 

6 24ECI306 Digital Communication Embedded PC 3 0 0 2 4 

7 24ECI307 
Antennas and Microwave 

Engineering 
Embedded PC 3 0 2 0 4 

8 24ECE  Professional Elective-2 Theory PE 3 0 0 0 3 

9 24ECE  Professional Elective-3 Theory PE 3 0 0 0 3 

Total Credits 21 

Total Contact Hours/week 30 



Signature of BOS Chairperson, ECE 

 

Semester VII 

S. No Course code Course Title 
Course 

Mode 
CT L T P J C 

1 24HST401 
Management/Finance/ 

Ethics/Economics 
Theory HS 3 0 0 0 3 

2 24ECE  Professional Elective-4 Theory PE 2 0 2 0 3 

3 24ECE  Professional Elective-5 Theory PE 3 0 0 0 3 

4 24ECE  Professional Elective-6 Theory PE 3 0 0 0 3 

5 24ECP401 Project Phase-I Project PRJ 0 0 0 6 3 

Total Credits 15 

Total Contact Hours/week 19 

 

Semester VIII 

S. No Course code Course Title 
Course 

Mode 
CT L T P J C 

1 24ECP402 Project Phase-II Project PRJ 0 0 0 24 12 

Total Credits 12 

Total Contact Hours/week 24 

Total Credits 165 
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SEMESTER V 
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HSP007 

Building Professional Readiness 

L T P J C 

0 0 2 0 1 

Practical SDG 4&8 
 

Pre-requisite courses --- 
Data Book / Codes / 

Standards (If any) 
--- 

 

Course Objectives: The purpose of taking this course is to: 

1 To familiarize students with various interview formats and equip them with essential 
techniques for effectively handling personal, behavioural, stress, and panel interviews. 

2 To develop self-awareness and career readiness by guiding students in analysing job 
roles, articulating career goals, and confidently presenting their skills and experiences. 

3 To enhance students’ adaptability in diverse career pathways by exploring alternative 

job opportunities, entrepreneurial ventures, and global career options beyond traditional 

engineering roles. 

 

Course Outcomes After successful completion of this course, the 

students shall be able to 

Bloom’s 

Taxonomy 

Level (BTL) 

CO 1 

Effectively navigate various interview formats by applying appropriate 

techniques for personal, behavioural, stress, and panel interviews, 

demonstrating confidence and professionalism in different interview 

scenarios. 

Ap 

CO 2 

Exhibit career readiness and self-awareness by analysing job roles, 

articulating career aspirations, and presenting skills and experiences in 

alignment with employer expectations. 

An 

CO 3 

Evaluate and explore diverse career pathways beyond traditional 

engineering roles, demonstrating adaptability in pursuing opportunities in 

entrepreneurship, global careers, public sector roles, and other emerging 

industries. 

E 

 

 Program Outcomes (PO) (Strong-3, Medium – 2, Weak-1) Program Specific 

Outcomes (PSO)  1 2 3 4 5 6 7 8 9 10 11 
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Course Content 

Career Awareness and Goal Setting 

• Exploring Varied Career Options Beyond Engineering 

• Industry Roles 

• Startups and Entrepreneurial Ventures 

• Research Opportunities and Higher Education 

• Public Sector and Non-Profit Careers 

• Self-Assessment and Personal Reflection 

• Identifying Strengths, Weaknesses, Skills, and Career Aspirations 

• Setting Short-Term and Long-Term Career Goals 

6 Hours 

Fundamentals of Interview Preparation 

• Analysing Company Background and Understanding Job Roles 

• Aligning Career Goals with Job Opportunities 

• Professional Etiquette and Appearance 

• Interview Dress Code, Grooming, and First Impression 

• Resume and Digital Profile Readiness 

• Types of interviews: personal, behavioural, stress, virtual, and panel 

6 Hours 

Behavioural Interviews – Responding with Purpose 

• Introduction to behavioural interviews: What and Why? 

• Common behavioural interview questions 

• The STAR technique (Situation – Task – Action – Result) 

• Identifying and reflecting on past experiences 

• Mapping soft skills to behavioural questions 

• Practicing concise storytelling 

• Active listening and adapting responses 

6 Hours 

Stress Interviews – Performing Under Challenging Situations 

• Understanding stress interviews: Purpose and setting 

• Types of stress tactics (rapid-fire questions, silence, disagreement, 

interruptions) 

• Strategies to stay composed and confident 

• Emotional regulation and response control 

• Maintaining clarity, tone, and respect under pressure 

• Practicing assertive and professional body language 

• Turning pressure moments into strengths 

6 Hours 

Panel Interviews 

• What is a panel interview? Structure and expectations 

• Understanding panel roles (HR, technical, managerial) 

• Techniques for engaging with a diverse panel 

• Managing eye contact, addressing questions, and body posture 

• Preparing multi-perspective answers 

• Handling follow-up or cross-questions 

• Strategies for closing the interview with impact 

6 Hours 

 

Theory 

Hours: 

- Tutorial 

Hours: 

- Practical 

Hours: 

2 Project 

Hours: 

- Total 

Hours: 

30 
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Learning Resources 

Reference books/ Web Links 

1. Amos, J. (2004). Handling Tough Job Interviews: Be Prepared, Perform Well, Get the 

Job. United Kingdom: How To Books. 

2. Clark, A. (2019). Cracking the Behavioral Interview Code!!! How to Answer Behavioral 

Interview Questions and Answer with a Preparation Guide + 20 Most Popular Behavioral 

Interview Questions and Answers.. (n.p.): Amazon Digital Services LLC - KDP Print 

US. 

3. Collins, A. (2015). HR Interview Secrets: How to Ace Your Next Human Resources 

Interview, Dazzle Your Interviewers and LAND the JOB YOU WANT!. United States: 

Success in HR Publishing. 

4. Downes, C. (2008). Cambridge English for Job-hunting Student's Book with Audio CDs 

(2). Germany: Cambridge University Press. 

5. Hatcher, S. (2015). Group Interview Preparation: Learn How to Use Group Discussion 

to Your Advantage and Be Comfortable, Confident, and Likeable While Standing Out in 

a Group Interview. (n.p.): CreateSpace Independent Publishing Platform. 

6. McKay, D. R. (2013). The Everything Job Interview Question Book: The Best Answers 

to the Toughest Interview Questions. United States: Adams Media. 

7. Ryan, R. (2016). 60 Seconds and You're Hired!: Revised Edition. United States: Penguin 

Publishing Group. 

8. Winter, S. (2020). Job Interview Preparation and Conversation Skills 2-in-1 Book: Learn 

How to Crush Your Next Job Interview and Develop A Magnetic Charisma to Enhance 

Your Communication Skills. United States: Native Publish 

Online Resources 

1. https://www.coursera.org/projects/preparation-for-job-interviews 

2. https://www.coursera.org/projects/accomplishment-star-techniques-for-job-interviews 
3. https://www.coursera.org/specializations/english-interview-resume 

 

Assessment 

Formative Summative 

----- 1. Participation in Mock interviews (80%) 
2. Career Readiness Portfolio Submission (20%) 

 

Course Curated By 

Expert(s) from Industry Expert(s) from Higher Education 

Institutions 

Internal Expert(s) 

Mr. Bhuvana Sundar Dr Kishore Selva Babu Dr. J Srikala- AP III 

Soorappaiah Head and Associate Professor Dr. C Tissaa Tony - AP III 

Program Manager Department of English and Dr. S G Mohanraj – AP III 

Bosch, Coimbatore Cultural Studies Dr. S Sreejan – AP III 
 Christ University Dr. R Hema – AP II 

 Bangalore-560029 Dr. A S Mythili - AP II 

 

Approved by: BoS Chairman With Signature and date 

BoS Approval date: 

 

 

25.04.2025 

 

https://www.coursera.org/projects/preparation-for-job-interviews
https://www.coursera.org/projects/accomplishment-star-techniques-for-job-interviews
https://www.coursera.org/specializations/english-interview-resume
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24EEI301 
Control Systems 

L T P J C 

3 0 2 0 4 

PC SDG 7, 9, 12 
 

Pre-requisite courses  24EEI101/24ECT101 
Data Book / Code 

book (If any) 
-- 

 

Course Objectives:  
The purpose of taking this course is to: 

1 Equip the students with ability to model and analyze dynamic systems using mathematical 

techniques in both time and frequency domains.   

2 Develop competence in stability analysis and controller design, including compensators and 

PID controllers, for achieving desired system performance.   

3 Enable students to utilize MATLAB-based simulation tools and explore contemporary control 

system applications for solving real-world engineering problems. 
 

Course Outcomes 

After successful completion of this course, the students shall be able to 

Revised Bloom’s 

Taxonomy Levels 

(RBT) 

CO 1 Develop mathematical models and derive transfer functions for physical 

systems 
Ap 

CO 2 Analyze the time response of first and second order systems and design P, 

PI, and PID controllers. 
Ap 

CO 3 Analyze system stability in frequency domain and design appropriate 

compensators for performance improvement. 
An 

CO 4 Investigate the stability of linear time-invariant systems using Routh-

Hurwitz criterion and root locus techniques. 
An 

CO 5 Develop state space models of dynamic systems and apply the concepts 

of controllability and observability.  
Ap 

CO 6 Simulate, implement, and validate control system concepts using 

MATLAB/Simulink to analyze the behaviour of real-world systems. 
An 
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Course Content  

MATHEMATICAL MODELLING OF SYSTEMS                                         

Introduction to control systems – Open loop and closed loop systems - 

Components– Modelling of mechanical, electrical, electromechanical and 

thermal systems – Transfer function – Block diagram reduction techniques – 

Signal flow graph. 

Case Study: DC servo motor in solar/ antenna tracking systems. 

 

Practical Component: 

• Simulation of transfer function for a spring-mass-damper system. 

• Transfer function of a DC servo motor. 

• Transfer function of a 2-phase AC servo motor. 

9 Hours 

 

 

 

 

 

 

9 Hours 

TIME DOMAIN ANALYSIS  

Standard test signals – Time response of first and second order systems – Time 

domain specifications – Steady-state errors - Static error constants– P, PI and PID 

controllers. 

Case Study: PID controllers for motor drives  

 

Practical Component: 

• Verification of time response analysis of Real time system. 

• Simulation/ Implementation of PI & PID controllers 

9 Hours 

 

 

 

 

 

6 Hours 

FREQUENCY DOMAIN ANALYSIS 

Frequency response specifications - Bode plot – Polar plot – Gain margin and 

phase margin- Lead, lag, lead-lag compensator design. 

Case Study: Stability analysis of Electrical system in frequency domain. 

 

Practical Component:  

• Magnitude/phase response, resonance and bandwidth of system. 

• Lag and lead Compensator  

9 Hours 

 

 

 

 

6 Hours 

STABILITY ANALYSIS  

Definition of Stability - Location of roots of Characteristics equation in S plane 

for stability – Relative stability - Routh Hurwitz criterion – Root locus 

Techniques – Nyquist stability criterion. 

Case Study: Effect of Pole/Zero Addition on system stability 

 

Practical Component:  

• Stability analysis of linear systems 

9 Hours 

 

 

 

 

 

3 Hours  

STATE VARIABLE ANALYSIS  

State space formulation-state model of linear system-state diagram-state space 

representation using physical variable- state space representation using phase 

variable - state space representation using canonical variable-Solution of state 

equations using Laplace Transform-Concepts of Controllability and 

Observability. 

 

Case study: State space modelling of DC – DC converters  

• State space model for armature-controlled DC motor 

• Design Project using Microcontroller based system. 

9 Hours 

 

 

 

 

 

 

6 Hours 

 

 

Theory 

Hours: 45 

Tutorial 

Hours: 0 

Practical 

Hours: 30 

Project 

Hours: 0 

Total 

Hours: 75 



 
 BoS Chairperson 

 

Learning Resources 

Textbooks: 

1. Nagrath, I. J., and Gopal, M., Control Systems Engineering, 7th Edition, New Age 

International Publishers, New Delhi (2021). 

2. Nise, Norman S., Control Systems Engineering, 8th Edition, Wiley, New York (2024). 

3. Ogata, Katsuhiko, Modern Control Engineering, 5th Edition, Pearson Education (2010; 

eTextbook reissue 2021). 

References: 

1. Golnaraghi, Farid, and Kuo, Benjamin C., Automatic Control Systems, 10th Edition, 

McGraw-Hill Education (2017).  

2. Gopal, M., Control Systems: Principles and Design, 4th Edition, McGraw-Hill 

Education, New Delhi, 2012 

3. Dorf, Richard C., and Bishop, Robert H., Modern Control Systems, 14th Edition, Pearson 

Education, 2021 

4. Åström, Karl Johan, and Murray, Richard M., Feedback Systems: An Introduction for 

Scientists and Engineers, 2nd Edition, Princeton University Press (2021).   

Online Educational Resources: 

• Control Systems Engineering simulation companion: Brian Douglas YouTube channel- 

https://www.youtube.com/playlist?list=PLUMWjy5jgHK3j74Z5Tq6Tso1fSfVWZC8L 

• NPTEL course Control System Design: https://onlinecourses.nptel.ac.in/e-

learning/preview/noc24_ee65 

• https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-302-

feedback-systems-fall-2007/ 

• https://www.mathworks.com/help/control/ 

• https://ctms.engin.umich.edu/CTMS/ 
 

 

Assessment (Embedded course) 

SA-1, SA-2, Activity and Learning Tasks, Mini project, MCQ, End Semester Examination 

(ESE), Lab Workbook, Experimental Cycle tests, viva-voce 
 

 

Course Curated by  

Expert(s) from Industry 
Expert(s) from Higher Education 

Institution 
Internal Expert(s) 

Mr.Anburaja 

Program Manager, 

Bosch Global Software 

Technologies Pvt Ltd] 

-- Dr.K.Premalatha, EEE 

Mr. Omsuraj, EEE  

Recommended by BoS on 10-06-2026 

Academic Council Approval No. 31 Date 19-06-2026 

 

 

 

 

 

 

 

 

 

 

https://onlinecourses.nptel.ac.in/e-learning/preview/noc24_ee65
https://onlinecourses.nptel.ac.in/e-learning/preview/noc24_ee65
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-302-feedback-systems-fall-2007/
https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-302-feedback-systems-fall-2007/
https://www.mathworks.com/help/control/
https://ctms.engin.umich.edu/CTMS/
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24ECI301 DATA STRUCTURES AND 

ALGORITHMS  

L T P J C 
3 0 2 0 4 

PC SDG  4,9,7,11 
 

Pre-requisite courses  24CSI101 
Data Book / Codes / 

Standards (If any) 
--- 

 

Course Objectives:  The purpose of taking this course is to:  
1 Introduce the fundamentals of C data types, including structures, unions, enumerations, and 

enable them to write efficient recursive algorithms and use self-referential structures for 

solving dynamic data problems  

2 Develop an understanding of abstract data types (ADTs) and their application in 

implementing linear and non-linear data structures such as linked lists, stacks, queues, trees, 

and graphs 

3 Equip students with practical skills in data handling, through implementation of sorting, 

searching, and simulation-based applications in real-world domains such as IoT, embedded 

systems, and communication 

4 Enhance analytical and problem-solving skills by applying appropriate data structures and 

algorithms for solving computational problems with performance considerations 
 

Course Outcomes   
After successful completion of this course, the 

students shall be able to 

Bloom’s 

Taxonomy 

Level 

(BTL) 

CO 1 
Implement and manipulate self-referential structures and recursive and greedy 

algorithms to solve structured data problems. 
Ap 

CO 2 
Apply abstract data types to develop and implement linear data structures like 

singly, circular, and doubly linked lists with various operations 
An 

CO 3 

Design and develop stack and queue ADTs using arrays and linked lists and 

demonstrate their applications in expression evaluation and memory 

management 

An 

CO 4 
Analyze and apply different searching and sorting algorithms to process and 

organize data efficiently 
An 

CO 5 
Demonstrate the use of non-linear data structures of trees and graphs to solve 

real-time computing problems using suitable algorithms. 
An 

 

 Program Outcomes (PO) (Strong-3, Medium – 2, Weak-1) Program Specific 
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CO6     3 2  3    2 2 
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Course Content 
 

DATA TYPES AND STRUCTURES  

Introduction to Data Types and Structures, Abstract Data Types (ADT) and Model 

– Algorithm Efficiency - Big-O Notation - Time Complexity - Space Complexity 

- Pseudocode Constructs – Pointers - Passing Structures through Pointers, Self-

referential Structures – Recursive Algorithms. Simple Data Structures: List, 

Stack and Queue - Greedy Algorithms - Case Study: Travelling Salesman and 

Knapsack Problems - Dynamic Memory Allocation. 

 

Practical Component  

1. Implementation of simple C programs  

2. Implementation of recursive algorithms  

3. Dynamic Memory Allocation using malloc() and free() 

 

 9 Hours 
 

 

 

 

 

 

 

  

6 Hours 

LINKED LISTS AND THEIR APPLICATIONS 

Linear List Concepts – Linked List Data Structure – Algorithms:  Insertion, 

Deletion, Retrieval, Traversal, Searching, Singly and Doubly Linked List 

Implementation, Circularly Linked Lists- Operations for Circularly linked lists, 

Polynomial Manipulation using Linked Lists - Applications of Linked Lists 

 

Practical Component 

1. Implementation of Linked List Algorithms  

2. Application using linked list 

  

9 Hours 

 

 

 

 

 

4 Hours 

STACK AND QUEUE ADTs 

Stack ADT- Definition, Operations, Array and Linked List Implementations – 

Applications: Prefix, Infix, Postfix Expressions and Evaluation - Infix to Postfix 

Conversion. 

Queue ADT- Definition, Operations, Array and Linked List Implementations, 

Circular Queues, - Priority Queue- Applications 

Case Study:   Browser History Management using Stack - CPU Scheduling using 

Queue - Printer Spooling System 

 

Practical Component 

1. Stack Implementation Using Array and Linked List 

2. Queue Implementation Using Array and Linked List 

3. Applications of Stack and Queue ADTs 

4. Infix to Postfix Conversion  

5. Expression Evaluation 

 

9 Hours 

 

 

 

 

 

  

 

6 Hours 

SEARCHING AND SORTING  

Searching - Sequential and Binary Search - Complexity Analysis of Search 

Algorithms, Sorting Concepts and Algorithms - Insertion Sort –Selection Sort - 

Heap Sort, Bubble Sort, Merge Sort - Quick Sort   

 

Practical Component 

1. Implementation of Search Algorithms 

2. Sorting Student Grades 

3. Sorting Orders in a Delivery System  

4. Performance comparison of sorting algorithms 

 

9 Hours 

 

 

 

6 Hours 
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TREES AND GRAPHS  

Trees – Representation, Properties, Binary Tree -Binary Search Tree - AVL Tree 

- Representation, Properties, Traversals, Implementation, Applications of Trees - 

Expression Trees - Decision Trees - Huffman Trees,  

Graphs: Terminologies, Representation (Adjacency Matrix, List), Graph 

Traversals, Shortest Path Algorithms – Dijkstra’s algorithm, Minimum Spanning 

Tree – Prim’s algorithm -Kruskal's Algorithm 

 

Practical Component Kruskal’s algorithm 

1. Build and evaluate expression trees for Boolean expressions. 

2. Construct a Huffman tree and encode/decode characters based on 

frequency. 

3. Implement Dijkstra’s algorithm to find the shortest path between nodes. 

4. Implement Prim's and Kruskal's algorithms. 

5. BST Implementation 

6. AVL Rotations 

 

9 Hours 

 

 

 

 

 

 

8 Hours 

 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

 Practical 

Hours: 

30 Project 

Hours: 

 Total 

Hours: 

75 

 

Learning Resources 

Textbooks  
1. Data Structures – A Pseudocode Approach with C, Richard F Gilberg, Berouz A Forouzan, 2nd Edition, 

2007. 

2. Fundamentals of Data structures in C, 2nd Edition, E.Horowitz, S.Sahni and Susan Anderson Freed, 

Universities Press. 

3. Data structures A Programming Approach with C, D.S.Kushwaha and A.K.Misra, PHI. 

Reference books/ Web Links 
1. M. A. Weiss, “Data Structures and Algorithm Analysis in C”, 3rd Edition, Pearson Education Asia, 2007.  

Online Resources 
1. NPTEL: https://nptel.ac.in/courses/106102064  
2. MIT OpenCourseWare: https://ocw.mit.edu/courses/6-851-advanced-data-structures-spring-2012/  

3. Coursera - University of California San Diego : https://www.coursera.org/learn/data-structures  

4. EdX - https://www.edx.org/learn/data-structures  

5. Udemy: https://www.udemy.com/course/datastructurescncpp/?couponCode=ST7MT290425G3  

 

Assessment (Embedded course) 

SA-1, SA-2, Activity and Learning Tasks, Mini project, MCQ, End Semester Examination 

(ESE), Lab Workbook, Experimental Cycle tests, viva-voce 

 

Course Curated By  

Expert(s) from Industry  
Expert(s) from Higher 

Education Institutions 
Internal Expert(s) 

--- --- Dr. C. Jegannathan 

Dr S Kanagaraj  

Department of IT 

Kumaraguru College of Technology 

Recommended by BoS on  06-06-2026  

Academic Council Approval  No. 31 19-06-2026 

 

https://nptel.ac.in/courses/106102064
https://ocw.mit.edu/courses/6-851-advanced-data-structures-spring-2012/
http://ucsd.edu/
https://www.coursera.org/learn/data-structures
https://www.edx.org/learn/data-structures
https://www.udemy.com/course/datastructurescncpp/?couponCode=ST7MT290425G3
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24ECI302 
Communication Engineering 

L T P J C 

3 0 2 0 4 

PC SDG 3, 9 
 

Pre-requisite courses  24ECT202 
Data Book / Code 

book (If any) 
- 

 

Course Objectives:  
The purpose of taking this course is to: 

1 Understand communication-system fundamentals, analog modulation techniques, and 

Software-Defined Radio (SDR) concepts. 

2 Analyse noise sources and wireless channel models (large-scale path loss, small-scale 

fading, Doppler effects) and assess their impact on communication-system performance. 

3 Compare analog pulse modulation and waveform coding (PCM, DPCM, ADPCM, DM) for 

efficient communication-system design. 

4 Learn baseband signalling, line coding, pulse shaping, equalization, and information-

theoretic limits including source coding. 

5 Implement and validate communication modules using MATLAB / Python / GNU Radio 

and SDR hardware (RTL-SDR / ADALM-PLUTO / USRP) and analyse experimental 

results. 
 

Course Outcomes 

After successful completion of this course, the students shall be able to 

Revised Bloom’s 

Taxonomy 

Levels (RBT) 

CO 1 
Describe the fundamentals of communication systems, signal representation, 

frequency translation and noise representations. 

Ap 

CO 2 
Analyze amplitude modulation and demodulation techniques, transmitter and 

receiver architectures, and their performance. 

An 

CO 3 
Analyze angle modulation and demodulation techniques, transmitter and 

receiver architectures, and their performance. 

An 

CO 4 
Analyze analog and digital pulse modulation techniques and line coding 

techniques. 

An 

CO 5 
Apply information theory and source coding principles to analyze 

information content and channel capacity. 

An 

CO 6 
Implement communication system elements using MATLAB, Python, GNU 

Radio, SDR, and hardware to analyze signal and system performance. 

E, C 
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5 3 3 – 2 1 – – – – – 2 3 – 

6 2 3 2 3 3 – – 1 1 – 2 3 1 
 

Course Content  

INTRODUCTION TO COMMUNICATION SYSTEMS 

Basic elements of a communication system: Medium and spectrum; Signal 

sources and its spectrum-Need for modulation-Frequency translation: Multipliers 

and mixers-Hilbert transform- I-Q representation of pass-band signals- SDR 

fundamentals.  

Noise sources - Classification of noise-mathematical representation of noise: 

AWGN-Narrow band noise representations (IQ and envelope / phase forms)- 

Rayleigh and Rician -Signal-to-noise ratio, Free space model and link budget. 

Self-study: Evolution of communication systems from telegraphy to 6G. 

PRACTICAL COMPONENT 

• Capturing real time signals and spectral analysis. 

• AWGN generation and statistical verification. 

• Frequency translation using mixers and multipliers. 

• Tools: MATLAB/Python/GNU Radio. 

9 Hours 

 

 

 

 

 

 

 

 

 

6 Hours 

AMPLITUDE MODULATION 

Amplitude modulation — DSB-FC, DSB-SC, SSB-SC and VSB; modulators and 

demodulators (square-law, switching, ring, envelope, coherent)-Noise 

performance of AM - Transmitter and receiver architectures — superheterodyne 

receiver, image rejection, sensitivity and selectivity. 
 

PRACTICAL COMPONENT 

• AM signal generation and detection using MATLAB / Hardware. 

• Spectrum analysis of broadcast signals using SDR and GNU Radio 

Companion. 

• AM transmitter and receiver implementation using SDR.  

9 Hours 

 

 

 

 

6 Hours 

 

ANGLE MODULATION 

Angle Modulation -Mathematical representation- Modulation index, Power and 

Bandwidth- Narrow band and wideband FM – Direct and Indirect FM generation- 

FM demodulation (slope detector, PLL) - Noise performance of FM receiver-

Preemphasis and Deemphasis- FM receiver architecture-Stereo FM. 
  
PRACTICAL COMPONENT  

• FM and PM signal generation and detection using MATLAB / hardware. 

• Spectrum analysis of broadcast signals using SDR and GNU Radio 

Companion. 

• FM transmitter and receiver implementation using SDR.  

9 Hours 

 

 

 

 

6 Hours 

PULSE MODULATION 

Analog pulse modulation: Pulse Amplitude Modulation (PAM), Pulse Position 

Modulation (PPM), Pulse Width Modulation (PWM).  

Digital Pulse Modulation: Pulse Code Modulation (PCM) - Linear prediction and 

Differential PCM (DPCM); Adaptive DPCM (ADPCM)-Delta Modulation (DM) 

- Adaptive Delta Modulation (ADM). 

Case study: Speech coding techniques used in wireless standards overview.   

9 Hours 
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Line coding techniques — NRZ, RZ, unipolar, polar, bipolar (AMI), biphase 

(Manchester). 

Case study: Run-length-limited codes (preview — used in storage and Ethernet). 
  
PRACTICAL COMPONENT 

• PAM, PPM and PWM signal generation and detection (MATLAB / 

hardware). 

• PCM, DPCM and ADPCM speech coder — quality comparison. 

• DM and ADM simulation. 

 

 

 

6 Hours 

INFORMATION THEORY AND SOURCE CODING  

Uncertainty, information, entropy and joint/conditional entropy-source coding 

theorem. Shannon-Fano coding and Huffman coding- Discrete Memoryless 

Channel (DMC)-mutual information-channel capacity-Channel coding theorem- 

Differential entropy and mutual information for continuous ensembles-

Information capacity theorem (Shannon-Hartley)- implications and trade-offs 

(power vs bandwidth, Shannon limit).  
 

PRACTICAL COMPONENT 

• Shannon-Fano and Huffman coding for English text and image data — 

measure compression ratio. 

9 Hours 

 

 

 

 

 

 

 

 

6 Hours 

Theory 

Hours: 

45 Tutorial 

Hours: 

0 Practical 

Hours: 

30 Project 

Hours: 

0 Total 

Hours: 

75 

Learning Resources 

Textbooks 

1. Simon Haykin, Communication Systems, John Wiley & Sons, 5th Edition, 2009.  

2. John G. Proakis and Masoud Salehi, Communication Systems Engineering, Pearson 

Education, 5th Edition, 2008.  

Reference books 

1. Taub H., Schilling D.L. and Saha G., Principles of Communication Systems, 4th Edition, 

McGraw-Hill, 2013. 

2. Lathi B.P. and Ding Z., Modern Digital and Analog Communication Systems, 4th 

Edition, Oxford University Press, 2017. 

3. Stremler F.G., Introduction to Communication Systems, 4th Edition, Prentice Hall, 2001. 

4. Cover T.M. and Thomas J.A., Elements of Information Theory, 2nd Edition, Wiley, 2006. 

5. Rappaport T.S., Wireless Communications — Principles and Practice, 2nd Edition, 

Pearson, 2010. 

6. Tse D. and Viswanath P., Fundamentals of Wireless Communication, Cambridge 

University Press, 2005. 

Online Resources (Web Links) 

1. NPTEL — Principles of Communication Systems-I (IIT Kanpur) — 

https://nptel.ac.in/courses/117102059. 

2. NPTEL — Principles of Communication Systems (IIT Bombay) — 

https://nptel.ac.in/courses/117101051. 

3. MIT OCW 6.450 Principles of Digital Communications I — Gallager. 

4. GNU Radio tutorials — https://wiki.gnuradio.org/index.php/Tutorials. 

5. Stanford EE 379A Digital Communications. 
 

 

Assessment (Embedded course) 

SA-I, SA-II, Activity and Learning Task(s), MCQ, End Semester Examination (ESE) 

Lab Workbook, Experimental Cycle tests, viva-voce. 
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Course Curated By  

Expert(s) from Industry  
Expert(s) from Higher Education 

Institutions 
Internal Expert(s) 

--- --- Dr. K. Kavitha 

Professor, ECE 

Recommended by BoS on  06-06-2026  

Academic Council Approval  No: 31 Date 19-06-2026 
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24ECI303 
Communication Networks 

L T P J C 

3 0 2 0 4 

PC SDG 9, 11, 16 
 

Pre-requisite courses  24ECI302 
Data Book / Code 

book (If any) 
- 

 

Course Objectives:  
The purpose of taking this course is to: 

1 Understand advanced networking concepts, protocol design, and modern communication 

architectures including 5G and IoT systems.  

2 Apply routing, wireless, and IoT protocols for designing scalable and efficient network 

solutions.  

3 Analyze real-time networking challenges in mobile, industrial, and automotive systems.  

4 Design secure, automated, and programmable networks using modern tools and frameworks.  

5 Develop practical skills in simulation, implementation, and performance evaluation of next-

generation networks. 
 

Course Outcomes: 

After successful completion of this course, the students shall be able to 

Revised Bloom’s 

Taxonomy 

Levels (RBT) 

CO 1 

Explain networking fundamentals, layered protocol architectures (OSI, 

TCP/IP) and emerging communication-system features such as SDN, NFV 

and 6G vision. 

U 

CO 2 

Apply routing protocols (RIP, OSPF, BGP), wireless/mobile protocols (Wi-

Fi, 5G NR) and IoT protocols (LoRaWAN, MQTT, CoAP) in design and 

simulation environments. 

Ap 

CO 3 

Analyze the performance and behaviour of advanced networks (5G NR, 

LoRaWAN, CAN, TSN) using packet capture, simulation and analytical 

models for throughput, delay, jitter and packet loss. 

An 

CO 4 

Analyze security mechanisms (IPsec, TLS, Zero-Trust) and real-time 

networking requirements (QoS, TSN, RT-Ethernet) in modern 

communication networks to identify suitable protection and performance 

measures. 

An 

CO 5 

Analyze network architectures for industrial automation, automotive, smart-

grid and IoT applications with respect to scalability, reliability and security 

requirements. 

An 

CO 6 
Apply Python, REST APIs, Ansible and SDN controllers to automate 

network configuration, deployment and monitoring tasks. 
Ap 
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4 2 3 2 2 2 2 2 2 - - 2 3 3 

5 3 3 3 2 3 - - 2 2 2 2 2 3 

6 3 2 2 3 3 2 1 2 2 - 2 3 3 
 

Course Content  

NETWORKING FUNDAMENTALS AND PROTOCOL DESIGN 

Introduction to data communication; network types (LAN, MAN, WAN, PAN); topologies. 

Layered Network architectures — OSI Reference Model vs TCP/IP Suite. Network Devices. 

Physical Layer – Transmission Media, Multiplexing Techniques, Switching Techniques. Data 

link layer essentials — framing, error correction and detection (Parity, CRC, Hamming Codes), 

media access (CSMA/CD, CSMA/CA), Ethernet evolution (1 GbE → 400 GbE), VLANs. 

 

Real-time problem: designing a collision-resilient, VLAN-segmented campus network with a 

high-throughput Ethernet backbone and reliable error-detection/correction for a multi-

department enterprise. 

 

PRACTICAL COMPONENT 

• Design and simulate basic LAN / WAN topologies using Cisco Packet Tracer or GNS3. 

• Performance analysis of CSMA/CD and CSMA/CA protocols. 

• Simulation of Error Detection techniques. 

9 Hours 

 

 

 

 

 

 

 

 

 

 

8 Hours 

PROTOCOL LAYERS AND 6G VISION  

Network layer — IPv4 and IPv6 addressing, subnetting, Variable Length Subnet Masking 

(VLSM), NAT, ICMP. Routing algorithms and protocols — Distance Vector (RIP), Link-State 

(OSPF), Path Vector (BGP); intra- vs inter-domain routing. Transport layer — UDP, TCP 

(connection setup, flow and congestion control — Tahoe / Reno / CUBIC / BBR). Application 

Layer Protocols (DNS, Email, FTP, CDN Architecture) 

Evolution of mobile networks — 1G to 4G LTE, 5G NR, 6G vision and ITU IMT-2030 targets. 

Network slicing.  

 

Real-time problem: A passenger's phone stays connected to 5G with minimal call/data drop 

while travelling on a fast-moving train, by smoothly handing over between cell towers. 

 

PRACTICAL COMPONENT 

• Implement VLSM and configure various routing protocols. 

• TCP flow / congestion control visualisation using Wireshark on a real link. 

• Simulate a phone handing over between 5G NR cell towers while the user travels on a 

fast-moving train, and measure handover delay and packet loss. 

• Analyse 5G NR Throughput and Latency under varying Signal-to-Interference plus-

Noise Ratio (SINR) conditions. 

9 Hours 

 

 

 

 

 

 

 

 

 

 

 

6 Hours 

 

LoRaWAN AND IoT NETWORKS  

Introduction to Low Power Wide Area Networks (LPWAN). LoRaWAN architecture — end 

devices, gateways, network server and application server. Protocol stack — LoRa physical 

layer (Chirp Spread Spectrum, spreading factors) and LoRaWAN MAC layer (Class A / B / C). 

Adaptive Data Rate (ADR) and duty-cycle regulations. Comparison with NB-IoT and LTE-M 

(3GPP LPWAN). IoT application protocols — MQTT, CoAP. 

 

Real-time problem — designing a resilient LoRaWAN network for large-scale agricultural / 

smart-city monitoring with thousands of sensors. 

 

PRACTICAL COMPONENT 

• Establish a secure Communication for transmit of sensor data to a cloud platform. 

• Simulate multiple sensor nodes and analyze network coverage and packet collisions 

using LoRaWAN Technology. 

9 Hours 

 

 

 

 

 

 

 

 

 

4 Hours 
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AUTOMOTIVE AND INDUSTRIAL NETWORKS (CAN, TSN, Industrial IoT) 

Controller Area Network (CAN) — bus topology, arbitration (CSMA/CR), bit timing, error 

handling. CAN Frame Structure — standard (11-bit) vs extended (29-bit) frames. CAN FD 

(flexible data-rate) — enhancements and use in modern ECUs. Higher-layer protocols — 

CANopen, J1939 (heavy-vehicle telematics), UDS (diagnostics). Automotive Ethernet — 

100BASE-T1, 1000BASE-T1 (used for Zonal Architectures). use cases in industrial 

automation and avionics. Industrial Ethernet protocols — PROFINET, EtherCAT, OPC-UA 

(overview).  

 

Real-time problem — implementing priority-based message scheduling for critical ECUs in 

an electric vehicle. 

 

PRACTICAL COMPONENT 

• Interface multiple microcontrollers using CAN protocol; analyze bus traffic with a 

logic analyzer / Saleae. 

• Implementation of an interior lightning control subsystem communicating over the 

CAN Network using DBC based messaging. 

• Wireshark / CANlogger-based UDS diagnostic session on a simulated ECU. 

9 Hours 

 

 

 

 

 

 

 

 

 

 

 

6 Hours 

NETWORK SECURITY, PROGRAMMABILITY AND AI FOR NETWORKS  

Fundamentals of network security — symmetric (AES) and asymmetric (RSA, ECC) 

cryptography; digital signatures; PKI; firewalls (packet-filter, stateful, NGFW). Secure 

protocols — IPsec (AH, ESP, IKEv2), SSL/TLS 1.3. Wireless / 5G security. Network 

automation and programmability — Python for networking (Netmiko, NAPALM, Nornir), 

REST APIs, YAML / JSON. AI / ML for networks — AIOps, anomaly detection, traffic 

classification, self-organizing networks.  

 

Capstone-style real-time problem — implementing automated security compliance checks and 

AI-based anomaly detection in a multi-cloud enterprise. 

 

PRACTICAL COMPONENT 

• Automate network configuration and security checks using Python (Netmiko / 

Nornir). 

• Anomaly detection on a labelled NetFlow / CIC-IDS dataset using a simple ML 

classifier. 

• Capstone Mini-Project — design and deploy a secure, automated network for a real-

time IoT application. 

9 Hours 

 

 

 

 

 

 

 

 

 

 

6 Hours 

 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

0 Practical 

Hours: 

30 Project 

Hours: 

0 Total 

Hours: 

75 

 
Learning Resources 

Textbooks 

1. Kurose J.F. and Ross K.W., Computer Networking — A Top-Down Approach, 8th Edition, 

Pearson, 2021. 

2. Forouzan B.A., Data Communications and Networking with TCP/IP Protocol Suite, 6th Edition, 

McGraw-Hill, 2021. 

3. Stallings W., Cryptography and Network Security — Principles and Practice, 8th Edition, 

Pearson, 2022. 

Reference books 
1. Tanenbaum A.S. and Wetherall D., Computer Networks, 6th Edition, Pearson, 2021. 

2. Dahlman E., Parkvall S. and Skold J., 5G NR — The Next Generation Wireless Access 

Technology, 2nd Edition, Academic Press, 2020. 

3. Bahga A. and Madisetti V., Internet of Things — A Hands-on Approach, Universities Press, 

2014. 

4. Voss W., A Comprehensible Guide to Controller Area Network, 2nd Edition, Copperhill, 2008. 
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5. Edelman J., Lowe S. and Oswalt M., Network Programmability and Automation, O'Reilly, 2018. 

6. Stallings W., Wireless Communications and Networks, 2nd Edition, Pearson. 

7. Rappaport T.S., Wireless Communications — Principles and Practice, 2nd Edition, Prentice 

Hall, 2010. 

8. Buyya R. and Dastjerdi A.V., Internet of Things — Principles and Paradigms, Elsevier, 2016. 

Online Resources (Web Links) 

• NPTEL Computer Networks — https://nptel.ac.in/courses/106105183. 

• NPTEL 5G Wireless Networks — https://nptel.ac.in/courses/108106167. 

• NPTEL IoT — https://nptel.ac.in/courses/106105166. 

• NPTEL SDN — https://nptel.ac.in/courses/108102045. 

• Coursera Computer Networking and 5G specializations. 

• Cisco DevNet — https://developer.cisco.com. 

• Kvaser CAN Learning Center — https://www.kvaser.com/learning-center. 

• MIT 6.829 Computer Networks. 
 

 

Assessment (Embedded course) 

SA-I, SA-II, Activity and Learning Task(s), MCQ, End Semester Examination (ESE) 

Lab Workbook, Experimental Cycle tests, viva-voce. 
 

Course Curated By  

Expert(s) from Industry  
Expert(s) from Higher Education 

Institutions 
Internal Expert(s) 

  Dr. M. Alagumeenaakshi,  

ASP, ECE 

Recommended by BoS on  06-06-2026  

Academic Council Approval  No: 31 Date 19-06-2026 
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24ECJ304  

Internship - II 

L T P J C 

0 0 0 0 2 

PRJ SDG 4, 8, 9, 16, 17 
 

Pre-requisite courses - Data Book / Code 

book (If any) 
- 

 

Course Objectives: 

The purpose of taking this course is to: 

1 Provide students with exposure to real-world industrial and professional practices. 

2 Enhance communication, interpersonal, and teamwork skills. 

3   Foster ethical responsibility and a professional attitude in engineering work environment. 

4 
Enable students to apply engineering knowledge and acquired skills in solving workplace 

challenges. 

5 Create pathways for employment through professional experience. 
 

Course Outcomes 

After successful completion of this course, the students shall be able to 
Revised Bloom’s 

Taxonomy Levels 

(RBT) 

CO1 
Develop communication, interpersonal, and critical skills essential for 

succeeding in interviews. 
Ap 

CO2 
Demonstrate ethical behavior and adhere to professional standards in an 

industrial setting. 
Ap 

CO3 
Communicate and collaborate effectively both within and beyond the team 

environment.   
Ap 

CO4 
Address real-world workplace challenges by analyzing situations and 

applying relevant skills gained during the course. 
An 

CO5 
Build professional networks that may lead to full-time employment after 

graduation. 
E 

CO6 
Cultivate the work ethic and professional attitude required for a successful 

career.  
Ap 
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CO 1        3 3 3 3   

CO 2      3 3       

CO 3        3 3 3    

CO 4 3 3 3 3 3 3 3 3 3 3 3   

CO 5      3   3 3 3   

CO 6      3  3 3 3 3   
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Course Curated by 

Expert(s) from Industry 
Expert(s) from Higher Education 

Institution 
Internal Expert(s) 

--- --- 
Dr.M.Bharathi,  

Professor, ECE. 

  Recommended by BoS on 06-06-2026 

  Academic Council Approval No. 31 Date 19-06-26 
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4ECI305 
Machine Learning  

L T P J C 

2 0 2 0 3 

PC SDG 3, 9 
 

Pre-requisite courses   - 
Data Book / Code 

book (If any) 
- 

 

Course Objectives:  
The purpose of taking this course is to: 

1 Understand fundamental concepts of machine learning, including learning paradigms 

and metrics. 

2 Gain knowledge of neural network models for solving classification problems. 

3 Understand linear models for regression and classification tasks. 

4 Study clustering and dimensionality reduction techniques for data analysis. 

5 Familiarize with graphical and probabilistic models and develop skills in implementing 

machine learning solutions. 
 

Course Outcomes 

After successful completion of this course, the students shall be able to 

Revised Bloom’s 

Taxonomy 

Levels (RBT) 

CO 1 
Analyze fundamental machine learning concepts including learning 

paradigms, model evaluation, and performance measures. 
An 

CO 2 Apply neural network models for solving classification problems. Ap 

CO 3 Evaluate linear models for regression and classification tasks. E 

CO 4 
Analyze clustering and dimensionality reduction techniques for data 

analysis. 
An 

CO 5 
Apply graphical and probabilistic models for decision-making and prediction 

tasks. 
Ap 

CO 6 
Develop and implement machine learning models using appropriate tools for 

real-world datasets. 
C 
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 BoS Chairperson 

 

Course Content  

FUNDAMENTALS OF MACHINE LEARNING 

Introduction to ML pipeline-Learning - types of learning: supervised, unsupervised 

and reinforcement learning–Basic Data Preprocessing- Feature Engineering- 

Training versus Testing – Bias and Variance decomposition – Evaluation Metrics in 

ML 

 

PRACTICAL COMPONENT 

• Perform data preprocessing: handling missing values, normalization, and 

encoding.  

• Implement Rule based classifier with train-test split and evaluate model 

performance using metrics.  

6 Hours 

 

 

 

 

 

4 Hours 

NEURAL NETWORKS  

Brain and neuron -Models of a neuron – Perceptron (Single layer and Multi-layer) – 

Feed forward neural networks, Back propagation Neural Network- Generalized 

Radial-basis function networks 

 

PRACTICAL COMPONENT 

• Implement a single-layer perceptron for binary classification. 

• Develop a multi-layer neural network model for classification using 

backpropagation. 

• Implement Radial Basis Function (RBF) network for pattern classification. 

6 Hours 

 

 

 

 

6 Hours 

 

LINEAR MODEL 

Linear models, Linear models for regression: linear basis function models -Linear 

models for classification – Least squares for classification- Two classes and multiple 

classes (One vs One and One vs all) - Discriminative and Generative Models – Naïve 

Bayes - Support vector machine. 

 

PRACTICAL COMPONENT  

• Implement linear regression and evaluate model performance. 

• Implement classification models (logistic regression / SVM / Naïve Bayes) 

and compare their performance. 

6 Hours 

 

 

 

 

 

6 Hours 

CLUSTERING AND DIMENSIONALITY REDUCTION 

Clustering: Gaussian Mixture model, K-means clustering, Self Organized feature 

map 

Dimensionality reduction: Linear Discriminant analysis, Principal Component 

Analysis, Independent Component Analysis. 

 

PRACTICAL COMPONENT 

• Perform clustering using K-means and visualize the results. 

• Apply dimensionality reduction techniques (PCA/LDA) for feature 

extraction and visualization. 

6 Hours 

 

 

 

 

 

6 Hours 

GRAPHICAL MODEL  

Directed graphical models - Undirected graphical models - Markov model - Hidden 

Markov Models (HMMs). Decision trees – Classification and regression tree. 

 

PRACTICAL COMPONENT 

• Implement decision tree for classification and regression tasks. 

• Develop a simple probabilistic model (e.g., Naïve Bayes / basic graphical 

model) and evaluate its performance. 

• Mini Project: Build an end-to-end ML pipeline with comparative analysis of 

ML models for any publicly available dataset /created custom dataset 

6 Hours 

 

 

 

8 Hours 
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Theory 

Hours: 

30 Tutorial 

Hours: 

0 Practical 

Hours: 

30 Project 

Hours: 

0 Total 

Hours: 

60 

 

 

Learning Resources 

Textbooks 

1. Bishop, Christopher, Pattern Recognition and Machine Learning, Springer, 2007 

2. Laurene Fauseett, “Fundamentals of Neural Networks”, Prentice Hall India, New Delhi, 

2004. 

3. Tom. M. Mitchell, “Machine Learning”, McGraw Hill, 1st Edition, 2013. 

4. Stephen Marsland, “Machine Learning - An Algorithmic Perspective”, Chapman and Hall 

CRC Machine Learning and Pattern Recognition Series, 2nd Edition, 2014. 

5. Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, 3rd Edition, 2014 

Reference books 

1. K. P. Murpthy, “Machine Learning: A probabilistic perspective‖”, MIT Press, 2012. 

2. D. Barber, “Bayesian Reasoning and Machine Learning”, Cambridge University Press, 

2012.  

3. Simon Haykin, “Neural Networks - a comprehensive foundation”, Pearson Education, 

2nd Edition, 2008 

4. M. Mohri, A. Rostamizadeh and A. Talwalkar, “Foundations of Machine Learning”, MIT 

Press, 2012. 

Online Resources (Web Links) 

1. https://www.coursera.org/learn/machine-learning 

2. https://nptel.ac.in/courses/106106139 

3. https://nptel.ac.in/courses/117105101 

4. https://www.udemy.com/course/python-for-data-science-and-machine-learning-

bootcamp/ 

5. https://www.udemy.com/course/machinelearning/ 
 

Assessment (Embedded course) 

SA-I, SA-II, Activity and Learning Task(s), MCQ, End Semester Examination (ESE) 

Lab Workbook, Experimental Cycle tests, viva-voce. 
 

Course Curated By  

Expert(s) from Industry  
Expert(s) from Higher Education 

Institutions 
Internal Expert(s) 

Dr. Arjun Raj, 

Sr. Technical Lead, 

Brake System Engineering, 

Bosch Global Software 

Technologies Private Limited. 

Dr. V. Krishnaveni,  

Professor and HOD, ECE,  

PSG College of Technology,  

Coimbatore.  

Dr.M.Bharathi  

Dr.A.Vasuki 

Dr.S.Arun Kumar 

Dr.S.Sasikala 

Recommended by BoS on    

Academic Council Approval  No:  Date  

 

 

https://www.coursera.org/learn/machine-learning
https://nptel.ac.in/courses/106106139
https://nptel.ac.in/courses/117105101
https://www.udemy.com/course/python-for-data-science-and-machine-learning-bootcamp/
https://www.udemy.com/course/python-for-data-science-and-machine-learning-bootcamp/
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24ECI306 
Digital Communication  

L T P J C 

3 0 0 2 4 

PC SDG 3, 9 
 

Pre-requisite courses  24ECI302 
Data Book / Code 

book (If any) 
- 

 

Course Objectives:  
The purpose of taking this course is to: 

1 To provide knowledge of digital communication fundamentals and synchronization 

techniques.  

2 To develop the ability to apply error control coding techniques for reliable data transmission.  

3 To enable analysis and comparison of digital modulation techniques for efficient 

communication system design.  

4 To impart understanding of wireless communication techniques for improving reliability and 

system capacity.  

5 To provide practical exposure to cellular communication concepts and implementation of 

digital communication modules using modern tools. 
 

Course Outcomes: 

After successful completion of this course, the students shall be able to 

Revised Bloom’s 

Taxonomy 

Levels (RBT) 

CO 1 
Analyze digital communication fundamentals and synchronization 

techniques 
An 

CO 2 Apply error control coding techniques for reliable data transmission.  Ap 

CO 3 
Analyze digital modulation techniques to compare their suitability for 

efficient communication system design. 
An 

CO 4 
Evaluate wireless communication techniques to improve signal reliability 

and system capacity. 
E 

CO 5 
Analyze cellular communication and multiple access techniques to assess 

coverage, capacity, and interference. 
An 

CO 6 
Develop digital communication modules using modern tools to validate 

theoretical concepts. 
E, C 
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Course Content  

DIGITAL COMMUNICATION FUNDAMENTALS 

Block diagram of Digital Communication System –Need for synchronization- 

Carrier synchronization- Mth Powerloop – Costas loop-Symbol Synchronization-

Early Late gate type. Gram-Schmidt Orthogonalization Procedure- Geometric 

interpretation of signals- Maximum Likelihood detector - Correlation receiver, 

Matched Filter Receiver. AWGN channel models: Wave form and vector channel 

models- Probability of Error. 

 

9 Hours 

 

 

 

 

 

ERROR CONTROL CODING  

Linear block codes –Cyclic codes– Convolutional codes –Viter bi Algorithm.  

9 Hours 

DIGITAL MODULATION TECHNIQUES  

Signaling scheme, Generation, Detection, Probability of error and Power Spectral 

Density of Coherent Modulation Techniques: BPSK-BFSK-QPSK- MSK, GMSK 

- Non Coherent Binary Modulation Techniques: FSK– Differential phase shift 

keying - Introduction to M-ary signaling. M-PSK, M-QAM 

9 Hours 

 

 

 

WIRELESS COMMUNICATION FUNDAMENTALS 

Diversity and Combining Techniques: Time Diversity, Frequency diversity, Space 

Diversity- combining techniques-Selection combining, Equal gain combining, 

Maximum ratio Combining. Spread Spectrum Systems: PN sequence- m-

sequence- Direct Sequence Spread Spectrum-Frequency Hopping Spread 

Spectrum - RAKE receiver- multi-carrier system-OFDM. MIMO systems: 

Narrowband channel model- Beamforming.  

9 Hours 

 

 

 

 

 

 

CELLULAR COMMUNICATION  

Introduction, System Architecture-Frequency reuse, Cell Assignment techniques, 

Cochannel and adjacent channel interference-Hand off Strategies, Improving 

Coverage and capacity in cellular systems. Multiple Access techniques: FDMA, 

TDMA, CDMA, SDMA, OFDMA, Duplexing Techniques: TDD, FDD.  

Case Study: 

1. Evolution of cellular technologies. 

9 Hours 

 

 

 

 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

0 Practical 

Hours: 

 Project 

Hours: 

30 Total 

Hours: 

75 

 

Learning Resources 

Textbooks 
1. Simon Haykin, Communication Systems, John Wiley & Sons, 5th Edition, 2009.  

2. John G. Proakis and Masoud Salehi, Communication Systems Engineering, Pearson Education, 

2nd Edition, 2008.  

Reference books 

1. Herbert Taub, Donald L. Schilling, and Goutam Saha, Principles of Communication Systems, 

McGraw-Hill, 4th Edition, 2013.  

2. B. P. Lathi and Zhi Ding, Modern Digital and Analog Communication Systems, Oxford 

University Press, 4th Edition, 2009.  

3. Ferrel G. Stremler, Introduction to Communication Systems, Prentice Hall, 4th Edition, 2001.  
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Online Resources (Web Links) 

1. https://onlinecourses.nptel.ac.in/noc21_ee11/preview 
 

 

Assessment (Embedded course) 

SA-I, SA-II, Activity and Learning Task(s), MCQ, End Semester Examination (ESE) 

Lab Workbook, Experimental Cycle tests, viva-voce. 
 

Course Curated By  

Expert(s) from Industry  
Expert(s) from Higher Education 

Institutions 
Internal Expert(s) 

  Dr. K. Kavitha 

Professor, ECE 

Recommended by BoS on    

Academic Council Approval  No:  Date  

 

 

 

 

 

https://onlinecourses.nptel.ac.in/noc21_ee11/preview


 
 BoS Chairperson 

24ECI307 Antennas and Microwave 

Engineering 

L T P J C 

3 0 2 0 4 

PC SDG 9 
 

Pre-requisite courses  24ECT201, 24ECT205 
Data Book / Code 

book (If any) 
- 

 

Course Objectives:  
The purpose of taking this course is to: 

1 Understand radiation principles and antenna characteristics. 

2 Analyze antenna arrays and modern antenna systems. 

3 Apply microwave components and semiconductor devices. 

4 Evaluate microwave tubes and high-frequency systems. 

5 Perform microwave measurements and interpret results. 
 

Course Outcomes 

After successful completion of this course, the students shall be able to 

Revised 

Bloom’s 

Taxonomy 

Levels (RBT) 

CO 1 Explain antenna fundamentals and parameters U 

CO 2 Analyze antenna arrays and radiation characteristics An 

CO 3 Apply microwave passive and active devices Ap 

CO 4 Analyze microwave tubes and their performance An 

CO 5 Perform microwave measurements and interpret results Ap 

CO 6 Evaluate antenna and microwave system performance E 
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Course Content  

ANTENNA FUNDAMENTALS 

Radiation mechanism, Radiation Pattern, Radiation intensity, Beam solid angle, Gain, 

Directive gain, Power gain, Directivity, Beamwidth. Bandwidth, Reciprocity principle, 

Effective length, Effective area, Radiation Resistance, Friis Transmission formula, 

Antenna Field Zones, Polarization, Antenna noise temperature, Self and mutual 

impedances of antennas. 

 

PRACTICAL COMPONENT 

Radiation pattern of dipole antenna  

Gain and beamwidth measurement  

9 Hours 

 

 

 

 

 

3 Hours 

ANTENNA ARRAYS & SPECIAL ANTENNAS 

Broadside and End fire array - Two and four element arrays - N element linear array  

SPECIAL ANTENNAS - Helical antenna, V-antenna, Rhombic antenna, Yagi-uda 

antenna, Log periodic antenna. Slot antenna, Horn antenna, Parabolic reflector antennas, 

Microstrip antenna, Introduction to smart antennas and MIMO systems. 

 

PRACTICAL COMPONENT 

• Yagi-Uda antenna simulation 

• Array beamforming using simulation tools 

9 Hours 

 

 

 

 

3 Hours 

 

MICROWAVE PASSIVE & ACTIVE DEVICES 

Terminations, Attenuators, Phase Shifters, Directional Couplers, Microwave Hybrid 

Circuits, Power Dividers, Circulator, Isolator, PIN Diode Switch, Gunn Diode Oscillator, 

IMPATT-TRAPATT-BARITT Diodes, Varactor Diode-Introduction to Microwave 

Integrated Circuits. 

 

PRACTICAL COMPONENT  

• VSWR measurement using slotted line 

• Attenuator and coupler characteristics 

9 Hours 

 

 

 

 

 

 

9 Hours 

MICROWAVE TUBES 

Klystrons- Re-entrant Cavities-Velocity Modulation Process– Bunching Process– Output 

Power and Beam Loading- Reflex Klystrons– Velocity Modulation– Power Output and 

Efficiency– Electronic Admittance, Helix Travelling–Wave Tubes (TWTs) –Microwave 

Crossed–Field Tubes – Cylindrical Magnetron. 

 

PRACTICAL COMPONENT 

• Klystron characteristics 

• Gunn diode characteristics 

9 Hours 

 

 

 

 

 

6 Hours 

MICROWAVE MEASUREMENTS  

Measuring Instruments: VSWR Meter, Power Meter, Spectrum Analyzer, Network 

Analyzer - Measurement of Impedance, Frequency, Power, VSWR. Radiation pattern 

measurement of microwave horn antenna. 

 

PRACTICAL COMPONENT 

• Power measurement using microwave bench 

• Horn antenna radiation measurement 

9 Hours 

 

 

 

 

 

 

3 Hours 
 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

0 Practical 

Hours: 

30 Project 

Hours: 

0 Total 

Hours: 

75 
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Learning Resources 

Textbooks 

1. Constantine A. Balanis, Antenna Theory: Analysis and Design, Wiley, 4th Edition (2016). 

2. David M. Pozar, Microwave Engineering, Wiley, 4th Edition (2012). 

3. Robert E. Collin, Foundations for Microwave Engineering, Wiley-IEEE Press, 2nd Edition 

(2000). 

4. Samuel Y. Liao, Microwave Devices and Circuits, Pearson Education, 3rd Edition (2003). 

Reference books 

1. John D. Kraus and Ronald J. Marhefka, Antennas, McGraw-Hill Education, 3rd Edition 

(2002). 

Online Resources (Web Links) 

1. https://onlinecourses.nptel.ac.in/noc24_ee150/preview 
 

 

Assessment (Embedded course) 

SA I, SA II, Activity and Learning Task(s), MCQ, End Semester Examination (ESE) 

Lab Workbook, Experimental Cycle tests, viva-voce. 
 

Course Curated By  

Expert(s) from Industry  
Expert(s) from Higher Education 

Institutions 
Internal Expert(s) 

  Mr. R. Darwin, AP, ECE 

Recommended by BoS on    

Academic Council Approval No:   
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SEMESTER VII 

 

 

 

 

 



 
 BoS Chairperson 

24ECP401  

Project Phase - I 

L T P J C 

0 0 0 6 3 

PRJ SDG 4, 8, 9, 16, 17 

 

Pre-requisite courses - 
Data Book / Code 

book (If any) 
- 

 

Course Objectives: 

The purpose of taking this course is to: 

1 
To introduce students to fundamental design principles and methodologies required to 

develop software-oriented solutions for complex problems. 

2 
To provide knowledge of various hardware and software tools and enable students to analyze 

and select appropriate technologies for project implementation. 

3 
To develop the ability to evaluate system performance using appropriate metrics and testing 

techniques. 

4 
To foster teamwork, collaboration, and project management skills for effective group-based 

solution development. 

5 
To encourage critical thinking and decision-making skills in justifying design choices based 

on experimental results and performance analysis. 
 
 

Course Outcomes 

After successful completion of this course, the students shall be able to 
Revised Bloom’s 

Taxonomy Levels 

(RBT) 

CO1 
Apply design principles to develop a working prototype or software-oriented 

implementation to address a complex problem 
Ap 

CO2 
Analyze different hardware and software tools to choose the most 

suitable ones for project implementation. 
An 

CO3 
Evaluate the performance of the prototype or software implementation based 

on the project requirements. 
E 

CO4 
Create an organized team-based strategy to collaboratively design and 

implement the solution for the project. 
C 

CO5 
Justify the decisions made during the design and development process, 

based on testing and performance analysis. 
E 
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Course Curated by 

Expert(s) from Industry 
Expert(s) from Higher Education 

Institution 
Internal Expert(s) 

  
Dr.M.Bharathi,  

Professor, ECE. 

  Recommended by BoS on  

  Academic Council Approval No. Date  

  

 

 

 

 

 

 

 

 

 

 

 

  Project Review, Report Writing, End Semester Viva Voce Examination 

Assessment  
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SEMESTER VIII 
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4ECP402  

Project Phase - II 

L T P J C 

0 0 0 24 12 

PRJ SDG 4, 8, 9, 16, 17 

 

Pre-requisite courses - 
Data Book / Code 

book (If any) 
- 

 

Course Objectives: 

The purpose of taking this course is to: 

1 
To introduce students to fundamental design principles and methodologies required to 

develop software-oriented solutions for complex problems. 

2 
To provide knowledge of various hardware and software tools and enable students to analyze 

and select appropriate technologies for project implementation. 

3 
To develop the ability to evaluate system performance using appropriate metrics and testing 

techniques. 

4 
To foster teamwork, collaboration, and project management skills for effective group-based 

solution development. 

5 
To encourage critical thinking and decision-making skills in justifying design choices based 

on experimental results and performance analysis. 
 
 

Course Outcomes 

After successful completion of this course, the students shall be able to 
Revised Bloom’s 

Taxonomy Levels 

(RBT) 

CO1 
Apply the fundamentals of project management to structure and plan the 

implementation of innovative solutions. Ap 

CO2 
Analyze the problem requirements to select suitable hardware and software 

tools for implementation. An 

CO3 
Evaluate the project’s design and functionality of the proposed solution 

against project requirements. E 

CO4 
Develop a robust and functional prototype integrating hardware and software 

components effectively. C 

CO5 
Develop a comprehensive report and presentation to effectively 

communicate project outcomes. C 
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CO 1 3 3 3 3  3 1 2 3 3 3 3 3 

CO 2 3 3 2 3  2   2 3 2 3 3 

CO 3 2 2 3  3 1 1 2  2  3 3 

CO 4 2 2 2 2 2     3 2 3 3 

CO 5 2 1  2  2   2  3 3 3 
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