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VISION

  

To be a centre of excellence in education and research by offering an internationally accredited 

curriculum, state-of-the-art infrastructure, and advanced laboratories that empower students to 

excel in globally competitive academic and industrial environments. 

 

MISSION  

The Department is committed to:  

• Inspiring students to cultivate professional ethics, self-confidence, and leadership 

qualities. 

• Enabling students to acquire knowledge and skills through innovative practices to 

address evolving global challenges and societal needs. 

• Pursuing excellence in academics, core engineering domains, and research activities. 

 

PROGRAMME EDUCATIONAL OBJECTIVES (PEOs)  

The Programme Educational Objectives of Electronics and Communication Engineering 

Undergraduate Programme are: 

PEO1: Graduates will be successful as Professionals, Researchers or Entrepreneurs in 

Electronics, Information and Communication Engineering disciplines. 

PEO2: Graduates will continuously be updated with state-of the art technology through 

formal and informal education to provide sustainable solutions. 

PEO3: Graduates will demonstrate ethical and social responsibilities as an individual and in a 

team of diverse cultures. 

 

PROGRAMME OUTCOMES (POs)  

PO1: Apply knowledge of mathematics, natural science, computing, engineering fundamentals 

and an engineering specialization as specified in WK1 to WK4 respectively to develop to the 

solution of complex engineering problems. 

PO2: Identify, formulate, review research literature and analyze complex engineering problems 

reaching substantiated conclusions with consideration for sustainable development. (WK1 to 

WK4) 

PO3: Design creative solutions for complex engineering problems and design/develop 

systems/components/processes to meet identified needs with consideration for the public health 

and safety, whole-life cost, net zero carbon, culture, society and environment as required. 

(WK5) 

PO4: Conduct investigations of complex engineering problems using research-based 

knowledge including design of experiments, modelling, analysis & interpretation of data to 

provide valid conclusions. (WK8). 

PO5: Create, select and apply appropriate techniques, resources and modern engineering and 

IT tools, including prediction and modelling recognizing their limitations to solve complex 

engineering problems. (WK2 and WK6) 
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PO6: Analyze and evaluate societal and environmental aspects while solving complex 

engineering problems for its impact on sustainability with reference to economy, health, safety, 

legal framework, culture and environment. (WK1, WK5, and WK7).  

PO7: Apply ethical principles and commit to professional ethics, human values, diversity and 

inclusion; adhere to national & international laws. (WK9) 

PO8: Function effectively as an individual, and as a member or leader in diverse/multi-

disciplinary teams. 

PO9: Communicate effectively and inclusively within the engineering community and society 

at large, such as being able to comprehend and write effective reports and design 

documentation, make effective presentations considering cultural, language, and learning 

differences. 

PO10: Apply knowledge and understanding of engineering management principles and 

economic decision-making and apply these to one’s own work, as a member and leader in a 

team, and to manage projects and in multidisciplinary environments. 

PO11: Recognize the need for and have the preparation and ability for i) independent and life-

long learning ii) adaptability to new and emerging technologies and iii) critical thinking in the 

broadest context of technological change. (WK8) 

 

PROGRAMME SPECIFIC OUTCOMES (PSOs)  

Graduates of the Electronics and Communication Engineering Programme will have the ability 

to:  

PSO1: Apply principles of signal processing and communication systems to design, develop, 

and optimize modern communication networks by addressing complex challenges using 

contemporary tools and technologies. 

PSO2: Design, implement, and validate VLSI circuits and embedded systems by leveraging 

domain knowledge to develop efficient and innovative solutions for diverse engineering 

applications. 
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KUMARAGURU COLLEGE OF TECHNOLOGY 

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING 

REGULATION 2024  

B.E. Electronics and Communication Engineering – Curriculum 

(For students admitted from 2024-25 onwards)  

Semester I 

S.No 
Course 

code 
Course Title 

Course 

Mode 

Course 

Type 
L T P J C 

1 24HST101 Heritage of Tamils Theory HS 1 0 0 0 1 

2 24MAI113 
Linear Algebra and 

Multivariant Calculus  
Embedded BS 3 0 2 0 4 

3 24CYI101 
Electronic Materials 

Chemistry 
Embedded BS 3 0 2 0 4 

4 24CSI101 
Logical Thinking and 

Problem Solving 
Embedded ES 3 0 2 0 4 

5 24ECT101 Network Theory Theory ES 3 1 0 0 4 

6 24INP102 Innovation Practicum - 1 Practical ES 0 0 2 0 1 

7 24HSP111 Holistic Wellness - 1 Practical HS 0 0 2 0 1 

8 24INP101 Design Thinking  Practical HS 0 0 2 0 1 

9 24ADP001 Basics of AI Practical ES 0 0 2 0 1 

10 24INO101 FCLF General Stack - 1 Practical OE 0 0 2 0 1 

Total Credits 22 

Total Contact Hours/week 30 
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Semester II 

S.No 
Course 

code 
Course Title 

Course 

Mode 

Course 

Type 
L T P J C 

1 24HST102 Tamils and Technology Theory HS 1 0 0 0 1 

2 24HST103 Effective Communication  Theory HS 2 0 0 0 2 

3 24MAI123 
Computational 

Differential Equations 
Embedded BS 3 0 2 0 4 

4 24PHI102 
Applied Physics for 

Circuit Engineering 
Embedded BS 3 0 2 0 4 

5 24MEI103 
Computer Aided 

Engineering Graphics 
Embedded  ES 2 0 2 0 3 

6 24EET106 
Electrical Machines and 

Drives 
Theory ES 3 0 0 0 3 

7 24ECI102 
Electron Devices and 

Circuits 
Embedded PC 3 0 2 0 4 

8 24INP103 Innovation Practicum - 2 Practical ES 0 0 2 0 1 

9 24HSP112 Holistic Wellness - 2 Practical HS 0 0 2 0 1 

10 24INO102 FCLF General Stack - 2 Practical OE 0 0 2 0 1 

Total Credits 24 

Total Contact Hours/week 31 
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Semester III 

S.No Course code Course Title 
Course 

Mode 
CT L T P J C 

1 24HSP005 Mastering Conversations Practical HS 0 0 2 0 1 

2 24INM201 
Universal Human Values II: 

Understanding Harmony 
Theory HS 1 0 0 0 1 

3 24INP201 Innovation Practicum - 3 Practical ES 0 0 2 0 1 

4 24INM102 
Indian Knowledge Systems in 

Science and Engineering 
Theory HS 1 0 0 0 1 

5 24INO__ FCLF General Stack - 3 Practical OE 0 0 2 0 1 

6 24ECT201 
Electromagnetic Waves and 

Waveguides  
Theory PC 3 0 0 0 3 

7 24ECT202 Signals and Systems Theory ES 3 1 0 0 4 

8 24ECI203 Linear Integrated Circuits Embedded PC 3 0 2 0 4 

9 24EEI203 Digital System Design Embedded PC 3 0 2 0 4 

10 24ECJ204 Internship - I Internship PRJ 0 0 0 0 1 

Total Credits 21 

Total Contact Hours/week 25 
 

 

 

 
 

 

 

 

 
 

 

 
 

 
 

 



 

 

 
 
 
 
 
 
 

 
 
 
 

SEMESTER I 
 
 
 
 
 































24ECT101 
Network Theory 

L T P J C 

3 1 0 0 4 

ES SDG 9 
 

Pre-requisite courses  NA 
Data Book / Codes / 

Standards (If any) 
NA 

 

Course Objectives:  The purpose of taking this course is to: 
1 Establish a comprehensive understanding of circuit laws and network theorems for solving 

complex DC circuits. 

2 Develop the ability to analyse AC circuits using phasor representation and two-port network 

parameters to determine impedance, admittance, and other related parameters. 

3 Provide knowledge of AC power analysis techniques for optimizing power transfer in 

complex circuits. 

4 Examine the transient and steady-state behaviour of first-order and second-order circuits to 

predict their response to different inputs. 

5 Equip students with the skills to design resonance and coupled circuits, focusing on mutual 

inductance calculations and energy transfer analysis in passive filters. 
 

Course Outcomes: 
After successful completion of this course, the 

students shall be able to 

Bloom’s 

Taxonomy 

Level 

(BTL) 

CO 1 
Apply circuit laws and network theorems to solve complex DC circuits, 

including Delta-Star and Star-Delta transformations. 
Ap 

CO 2 
Analyze AC circuits using phasor representation and two-port network 

parameters to determine impedance, admittance, and related parameters. 
An 

CO 3 
Evaluate AC power analysis techniques to optimize power transfer and perform 

power factor correction in complex circuits. 
E 

CO 4 
Examine the transient and steady-state behaviour of first-order and second-

order circuits to predict their response to various inputs. 
An 

CO 5 
Design resonance and coupled circuits by calculating mutual inductance and 

analyzing energy transfer characteristics in passive filters. 
C 

 

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

Specific 

Outcomes 

(PSO) 

 
1 2 3 4 5 6 7 8 9 10 11 

C
o

u
rs

e 
O

u
tc

o
m

es
 (

C
O

) 

E
n

g
in

ee
ri

n
g

 K
n

o
w

le
d
g

e 

P
ro

b
le

m
 A

n
al

y
si

s 

D
es

ig
n

/D
ev

el
o

p
m

en
t 

o
f 

S
o

lu
ti

o
n

s 

C
o

n
d

u
ct

 I
n
v

es
ti

g
at

io
n

s 
o

f 

C
o

m
p

le
x

 P
ro

b
le

m
s 

E
n

g
in

ee
ri

n
g

 T
o

o
l 

U
sa

g
e 

T
h

e 
E

n
g

in
ee

r 
an

d
 T

h
e 

W
o

rl
d
 

E
th

ic
s 

In
d

iv
id

u
al

 a
n

d
 

C
o

ll
ab

o
ra

ti
v

e 
T

ea
m

 w
o

rk
 

C
o

m
m

u
n

ic
at

io
n

 

P
ro

je
ct

 M
an

ag
em

en
t 

an
d

 

F
in

an
ce

 

L
if

e-
L

o
n
g

 L
ea

rn
in

g
 

P
S

O
-1

 

P
S

O
-2

 

1 2           1  

2 2 3   2       1  

3 1  2         1  

4 1   2       2 1  

5 1  2         2  
 

 



 

 

 

 

Course Content 

 

DC CIRCUITS ANALYSIS AND NETWORK THEOREMS  

Circuit Laws – Ohms Law, KVL and KCL, Delta-Star and Star-Delta 

transformation, Mesh and Nodal analysis – Superposition theorem – Thevenin’s 

Theorem, Norton’s Theorem, Maximum Power Transfer Theorem, Reciprocity 

Theorem.  

14 Hours 

 

 

 

AC CIRCUITS AND TWO PORT NETWORKS     

Sinusoids, Phasors, Phasor representation of R, L and C – Impedance and 

admittance – Mesh and Nodal analysis – Two Port Networks – Impedance 

Parameters, Admittance Parameters, Hybrid Parameters, Transmission 

Parameters, Relation between parameters.  

12 Hours 

 

 

 

AC POWER ANALYSIS         

Instantaneous and Average Power – Maximum Average power transfer – 

Effective or RMS Value – Apparent Power and Power Factor, Complex Power, 

Power Factor Correction.  

10 Hours 

FIRST ORDER AND SECOND ORDER CIRCUITS     

Source-free RC Circuit and Source-free RL Circuit – Unit step function – Step 

response of an RC Circuit and RL Circuit – Source-free series and parallel RLC 

circuits.  

12 Hours 

 

RESONANCE AND COUPLED CIRCUITS      

Series Resonance, Parallel Resonance, Passive filters – Magnetically Coupled 

Circuits – Mutual Inductance, Co-efficient of Coupling, Energy in a coupled 

circuit. 

12 Hours 

 

 

 

Theory 

Hours: 
45 

Tutorial 

Hours: 
15 

Practical 

Hours: 
0 

Project 

Hours: 
0 

Total 

Hours: 
60 

 

Learning Resources 

Textbooks  
1. Charles K. Alexander and Mathew N.O. Sadiku, Fundamentals of Electric Circuits, McGraw 

Hill Education, 7th Edition (2022).  

2. David E. Johnson, Johny R. Johnson and John L. Hilburn, Electric Circuit Analysis, Prentice-

Hall Int., 2nd Edition (1992).  

Reference books 
1. William H. Hayt, Jr., Jack E. Kemmerly and Steven M. Durbin, Engineering Circuit Analysis, 

McGraw Hill Education, 8th Edition (2013).  

2. Joseph Edministor and Nahvi (Mohmood), Theory & Problems of Electric Circuits, McGraw 

Hill Education, 5th Edition (2011). 

3. Murthy K.V.V. and Kamath M.S., Basic Circuit Analysis, Jaico Publishing House, Mumbai 

(1999).  

4. Norman Balabanian, Electric Circuits, McGraw Hill Education, ISE Edition (1994).  

5. DeCarlo R.A. and Lin P.M., Linear Circuit Analysis – Time, Domain, Phasor and Laplace 

Transform Approaches, Oxford University Press, 2nd Edition (2003).  

Online Educational Resources 
1. https://onlinecourses.nptel.ac.in/noc22_ee07/preview 

 



Assessment (Theory course) 

CAT, Activity and Learning Task(s), Mini project, MCQ, End Semester Examination (ESE) 
 

Course Curated By  

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

Institutions 
Internal Expert(s) 

1. Mr. R. Sanjaykumar, Sasken 

Technologies Limited 

1. Dr. D. Jude Hemanth,  

Karunya Institute of Technology 

and Sciences 

Mr. R. Karthikeyan, ECE 

Recommended by BoS on  13.08.2024  

Academic Council Approval  No: 27  24.08.2024  

 

 

 























 

 

 
 
 
 
 
 

SEMESTER II 
 
 
 
 
 































24EET106 ELECTRICAL MACHINES AND 

DRIVES 

L T P J C 

3 0 0 0 3 

ES SDG  7, 9 
 

Pre-requisite courses  Nil 
Data Book / Codes / 

Standards ( If any) 
         Nil 

 

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

1 Impart comprehensive knowledge on construction and working principles of electric motors 

and transformers. 

2 Develop the ability to evaluate the performance characteristics of Electric motors, 

Transformers and various power electronic converter circuits. 

3 Foster the capacity to analyze and recommend motor solutions based on application 

requirements and performance criteria. 
 

Course Outcomes***: 
After successful completion of this course, the 

students shall be able to 

Bloom’s 

Taxonomy 

Level 

(BTL) 

CO 1 
Analyse the principles of DC machines to solve basic electrical problems 

involving generators and motors. 
An 

CO 2 
Analyse the performance of single-phase transformers by analyzing their 

types, working principles, and efficiency 
An 

CO 3 
Analyze the characteristics and operations of Induction motors to assess 

their suitability for various applications. 
An 

CO 4 
Apply power semiconductor devices and design AC-DC converters, DC-

DC converters, and voltage source inverters. 
Ap 

CO 5 
Analyze the types and functions of special machines to determine their 

applicability and effectiveness in various industrial applications 
An 

 

 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 
 

DC MACHINES                                                                                                       

Construction, working principle and operation of DC generators – EMF 

equation – working principle and operation of DC motor – DC series and shunt 

motor – Torque equation – Speed control of DC series and shunt motor -

Applications- Case Study: Locomotive application in Indian Railways.  

9 Hours 

 

 

 

 

 

TRANSFORMER                                                                                                    

Construction, working principle and operation of Single-phase power 

transformer – Types – EMF equation of a transformer – Transformation ratio – 

Transformer losses and efficiency – Applications – Case Study: Mobile Charger. 

9 Hours 

 

 

 

 

INDUCTION MACHINES                                                                                     

Construction, working principle and operation of Three-phase induction motors 

– speed-torque characteristic – Construction, working principle and operation of 

Single-phase induction motors – Types – Applications. Case Study: Tesla EV car. 

9 Hours 

 

 

 

 

POWER CONVERTERS  

Construction, operation and VI Characteristics: SCR, MOSFET - Single phase 

fully Controlled AC-DC converter - DC-DC buck and boost converters -   Single-

phase and Three-phase voltage source inverters.                                                                                                             

9 Hours 

 

 

 

SPECIAL MACHINES                                                                                          

Stepper motor and types – Permanent Magnet DC motor – Brushless DC motor 

– PMSM – Servo motor – Selection of motors for automotive and robotics 

applications.  

9 Hours 

 

 

 

 
 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

_ Practical 

Hours: 

_ Project 

Hours: 

_ Total   

Hours: 

45 

 

Learning Resources*  

Textbooks  

1. D.P. Kothari and I.J. Nagrath, “Electric Machines”, McGraw Hill Education, 5th 

Edition, 2017.  

2. Muhammad H. Rashid, “Power Electronics - circuits, devices and applications”, 

Prentice Hall of India, 3rd Edition, 2014. 

3. Gopal K. Dubey, “Fundamentals of Electrical Drives”, Narosa Publishing House, 

New Delhi, 2nd Edition, 2015.  

Reference books/ Web Links 

1. B.L. Thereja, “Fundamentals of Electrical Engineering and Electronics”, S Chand 

and Company Limited, 2020.  

2. J.B. Gupta, “Theory and Performance of Electrical Machines”, S.K.Kataria and 

Sons, New Delhi, 15th Edition, 2018.  

3. S.K. Pillai, “A First Course on Electrical Drives”, New Age International 

Publication, New Delhi, 4th   Edition, 2023. 

4. Janardhanan E.G, “Special Electrical Machines" PHI Learning 1st Edition, 2014.  

Online Resources 

https://archive.nptel.ac.in/courses/108/105/108105155/ 

https://archive.nptel.ac.in/courses/108/102/108102146/ 

 

https://archive.nptel.ac.in/courses/108/105/108105155/
https://archive.nptel.ac.in/courses/108/102/108102146/


Assessment (Theory course) 

CAT, Activity and Learning Task(s)* , Mini project, MCQ, End Semester Examination (ESE) 
 

Course Curated by  

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

Institution 
Internal Expert(s) 

1. Dr. S. Surya Prakash, 

 Robert Bosch, Coimbatore 

2. Dr. Rajesh Kumar, 

 Robert Bosch, Coimbatore 

Dr. M. Mathan Kumar 

Assistant Professor (Sr) 

SRM University Trichy 

 

Dr.N. Vinoth Kumar, EEE, KCT 

Recommended by BoS on 14/08/2024 

Academic Council Approval No.: 27 Date 24/08/2024 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



















 

 

 
 
 
 
 
 

SEMESTER III 
 
 
 
 
 



24HSP005 
Mastering Conversations 

L T P J C 

0 0 2 0 1 

HS SDG  4 & 8 

Pre-requisite courses NIL 
Data Book / Codes / 

Standards (If any) 
NIL 

 

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

1 Demonstrate understanding of different perspectives by analyzing complex personal 

and professional situations. 

2 Engage in thoughtful dialogue and discussions about complex, real-world issues, 

utilizing critical thinking to assess different viewpoints. 

3 Apply role-playing as a tool to enhance understanding of workplace dynamics, 

conflict resolution, and team collaboration. 

 

Course Outcomes:   
After successful completion of this course, the 

students shall be able to 

Bloom’s 

Taxonomy 

Level 

(BTL) 

CO 1 

Empathize with and understand people in both professional and personal 

contexts, reflecting on situations from multiple perspectives and 

participating in activities that mirror career-related scenarios. 

Ap 

CO 2 
Analyze and converse critically on complex subjects, demonstrating the 

ability to approach and deal with various social contexts effectively. 
An 

CO 3 
Exhibit skills in role-playing and enacting given situations to navigate 

diverse social interactions and career-related contexts. 
C 

  

 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 

Practical Component / Roleplays Dynamics  

Introduction to Role play   - Benefits of role plays - Importance of gesture, 

tone and modulation-Skill development through role play activities - Types of 

role plays -Conversation Building through communicative functions-Initiating a 

dialogue- Framing questions- Receiving feedback.     

 

                                

6 Hours 

 

 

 

 

 



Practical Component /Roleplays on Social Skill 

Social Interactions: - (Ordering food at a restaurant- Making a reservation at a 

hotel-- Shopping at a store-- Attending a party or social gathering). 

Travel and Tourism:(Asking for directions- Booking a flight or hotel-- Exploring 

a new city- Interacting with local people). 

Community and Volunteering:(Participating in a charity event- Volunteering at a 

local organization- Discussing community issues- Organizing a community 

project). 

6 Hours 

 

 

 

 

 

Practical Component / Roleplays on Education and Technology    

Education and Personal Growth: (Setting goals (Short term & Long term)- 

Creating a study plan - Participating in a workshop - Reflecting on personal 

growth) 

Technology and Online Interactions: (Participating in an online meeting- 

Creating a social media post- Writing an email or text message- Making an online 

purchase) 

Technology and Science: (Explaining a scientific concept- Discussing emerging 

technologies- participating in Hackathons- Presenting a research paper) 

6 Hours 

 

Practical Component / Roleplays on Strategic Insights  

Critical Thinking: (Evaluating a news article-solving a moral dilemma-Decision 

with incomplete information-Assessing a historical event) 

Problem-Solving: (Resolving a conflict- Negotiating a deal - Making a 

complaint- Apologizing for a mistake) 

Business and Entrepreneurship: (Pitching an idea- Negotiating a contract- 

Conducting a market Research - Presenting a product launch) 

6 Hours 

 

Practical Component / Roleplays on Cultural Exchange                                                               

Cultural Exchange: (Sharing customs and traditions- Discussing cultural 

differences- Exploring historical events- Participating in a cultural festival) 

Media and Entertainment: (Event planning- Creating an advertisement-Digital 

Marketing-Conducting interviews- Creating news broadcast-Writing and 

Performing a script- Enacting one act plays) 

Arts and Culture: (Visiting an art gallery - Attending/ organizing a concert or play 

- Discussing literature- Creating a piece of art) 

6 Hours 

 

 

 

 

Theory 

Hours: 

0 Tutorial 

Hours: 

0 Practical 

Hours: 

30  

 

Project 

Hours: 

0 Total 

Hours: 

30 

 

 

Learning Resources 

Reference books/ Web Links 

1.Bonwell, C. C., & Eison, J. A. (1991). Active learning: Creating excitement in the 

classroom. Washington, DC: The George Washington University. 

2.  Harbour, E., & Connick, J. (2005). Role playing games and activities rules and tips. 

Retrieved from https://www.businessballs.com/roleplayinggames.htm 

3. Lebaron, J., & Miller, D. (2005). The potential of jigsaw role playing to promote the social 

construction of knowledge in an online graduate education course. Retrieved from 

http://paws.wcu.edu/jlebaron/Jigsaw-FnlTCRpdf_050812.pdf 

4. Davies, A. (2018). Teaching and learning through role-play: A practical guide. Maidenhead, 

UK: McGraw-Hill Education. 

5. Young, K. C. (2016). The art of role play: Developing realistic scenarios for skill 

development. Boston, MA: Pearson. 

6. Yardley-Matwiejczuk, K. M. (1997). Role play: Theory and practice. London, UK: SAGE 

Publications Ltd. 

 

 



Online Resources 

https://www.niu.edu/citl/resources/guides/instructional-guide 

https://positivepsychology.com/role-playing-scripts/ 
 

Assessment  

Formative Summative  

Assignments / Mini project), Quiz, 

Lab 

Quizzes and written assignments, Participation in group 

activities  

 

Course Curated By  

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

Education Institutions 
Internal Expert(s) 

Mr.Vijayan Ramanathan,  

Project manager, Toppan 

Merrill. Technologies, 

Coimbatore. 

Dr. Aninditha Sahoo, 

IIT, Madras 

Dr.P.R.Sujatha Priyadharshini, 

Anna University Chennai  

Dr. E. Justin Ruben,  

CIT, Coimbatore 

Dr. Arokia Lawrence Vijay 

Dr. Tissaa Tony  

Recommended by BoS on 16/08/2024 

Academic Council Approval No.: 27 Date 24/08/2024 

 

 

 

 

 

 

https://www.niu.edu/citl/resources/guides/instructional-guide
https://positivepsychology.com/role-playing-scripts/


24INM201 Universal Human Values II: 

Understanding Harmony 

(Common to All Branches) 

L T P J C 

1 0 0 0 1 

HS SDG 3,4,5,10,12,1

3,14,15,16,17 

Pre-requisite courses - 
Data Book / Code 

book (If any) 

           - 

 

Course Objectives: 

The purpose of taking this course is to: 

1 Introduce the concept and significance of value education in shaping a meaningful and fulfilling 
life. 

2 Enable students to understand the human being as a co-existence of self and body and the 
harmony within. 

3 Develop an understanding of harmony in relationships, family, and society. 

4 Help students appreciate the interconnectedness and harmony in nature and existence. 

5 Instill the importance of ethical behaviour in personal, professional, and social contexts. 
 

Course Outcomes 

 

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

Revised 

Bloom’s 

Taxonomy 

Levels (RBT) 

CO1 Understand the foundational concepts of value education and human aspirations. U 

CO2 Analyze the human being as a holistic entity comprising self and body. An 

CO3 Evaluate and cultivate harmonious relationships within the family and society. E 

CO4 Interpret the interconnectedness in nature and recognize harmony in existence. U 

CO5 Apply holistic understanding to professional ethics and sustainable living. Ap 
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5      3 3 3 3  3    

Course Content 

Introduction to Value Education 

Value Education- Self-exploration as the Process for Value Education- Basic Human 

Aspirations and their Fulfilment- Right Understanding, Relationship and Physical 

Facility- Happiness and Prosperity – Current Scenario- Method to Fulfil the Basic 
Human Aspirations. 

 

3 Hours 

Harmony in the Human Being 

Human Being as Co-existence of the Self and the Body- Distinguishing between the 

Needs of the Self and the Body- The Body as an Instrument of the Self- Understanding 

Harmony in the Self- Harmony of the Self with the Body- Programs to Ensure Self- 
regulation and Health. 

3 Hours 



Harmony in the Family and Society 

Harmony in the Family –The Basic Unit of Human Interaction-‘Trust’ – The 

Foundational Value in Relationship-Respect – As the Right Evaluation- Other Values in 

Human-to-Human Relationship- Understanding Harmony in the Society Lecture Vision 

for the Universal Human Order. 

3 Hours 

 

Harmony in the Nature (Existence) 

Understanding Harmony in Nature- Interconnectedness, Self-regulation and Mutual 

Fulfilment among the Four Orders of Nature- Realizing Existence as Co-existence at All 

Levels- The Holistic Perception of Harmony in Existence. 

 

3 Hours 

Implications of the Holistic Understanding- A Look at Professional Ethics 

Basis for Universal Human Values-Definitiveness of (Ethical) Human Conduct - 

professional Ethics in the Light of Right Understanding-A Basis for Humanistic 

Education, Humanistic Constitution and Universal Human Order-Holistic Technologies, 
Production Systems-and Management Models-Typical Case Studies Strategies 

for Transition towards Value-based Life and Profession 

3 Hours 

Theory 

Hours: 

 
15 

Tutorial 

Hours: 

Practical 

Hours: 

 Project 

Hours: 

 Total 

Hours: 
 

15 

Learning Resources 

Textbooks: 

Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, New Delhi, 

2010. 

Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004. 

References: 

Jeevan Vidya: Ek Parichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak, Jeevan Vidya:Publishers, 1999. 

Online Resources (Weblinks) 

https://www.uhv.org.in/uhv-ii 

Assessment (Theory course) 

Presentation, MCQ, Assignment, Case Study and E Chart. 
 

Course Curated by 

 

Expert(s) from Industry 

 

Expert(s) from Higher 

Education Institution 

 

Internal Expert(s) 

 Sh. Umesh Jadhav, NCCIP 

(National Co-oridnation 

Committee)-AICTE 

Dr.S.Sivakumar, 

Associate Professor, SFS 

Dr.R.Prakasam, 

Assistant Professor, 

Department of Physics 

Mr.J.Sivaguru, 
Assistant Professor, 

Department of Mechatronics 
Recommended by BoS on 03-05-2025 

Academic Council Approval  Date 26-06-2025 

 

http://www.uhv.org.in/uhv-ii


 

 

 

 

24INM102 Indian knowledge Systems in Science 

and Engineering 
(Common to All branches) 

L T P J C 

1 0 0 0 1 

HS SDG 5,16 
 

Pre-requisite courses  
24INM001 Introduction to 

Indian Knowledge systems(IKS) 
Data Book / Code book (If 

any) 
-  

 

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

1 Explore the Role of Traditional Knowledge in Basic Scientific Concepts 

2 Know the science behind the establishment of traditional architecture 

3 Revive ancient Indian aerospace, metallurgy and navigation technologies 

4 Revitalize ancient textile traditions through sustainable practices, promoting eco- friendly materials 

5 Explore and integrate ancient Indian medical systems like Ayurveda, Siddha & Rasa Shastra 
 

Course Outcomes 

 

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

Revised 

Bloom’s 

Taxonomy 

Levels (RBT) 

CO 1 understanding Indigenous Knowledge Systems (IKS) in Science and Technology U 

CO 2 apply Traditional Design Principles in Civil Engineering Ap 

CO 3 explore of Ancient Aerospace Technologies for Aeronautical Engineering E 

CO 4 know the sustainable traditional textile practices for ecofriendly atmosphere R 

CO 5 gain knowledge of Ancient Medical Practices for Biotechnologists U 
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Course Content 
IKS in Basic Sciences 

Study of ancient Indian concepts such as atomism (paramāṇu)- the five elements 

(Panchabhūta)- Exploration of alchemical practices, metallurgy-development of zero, decimal 

systems, algebra, and trigonometry - works by scholars such as Brahmagupta and Aryabhata-

detailing planetary motions and timekeeping systems. 

 

 

3 hours 

IKS in Civil Engineering 

Evolution from rock-cut caves to grand temples like Madurai Meenakshi and Brihadeeswarar.-

Vastu Shastra- The Concept of “Mandala- Courtyard Design- Sacred Geometry- Panchabhuta- 

Chhatri- dome-shaped canopy- Prana Vayu- Shilpa Shastra- Sthapatya Veda- Kaalchakra- 

Brahmasthan. 

 

3 hours 



IKS in Mechanical Engineering 

Exploration of ancient metallurgical techniques-including ore extraction-alloying, furnace 

design-Vimana (Flying Machines) - Shakti (Energy Source) -Aerospace materials- Vimana 

Shapes -Ancient Navigation- Vedic Astronomy- Flight Principles in Nature- Matrika Systems-

Indian shipbuilding techniques and navigation methods. 

 

3 hours 

IKS in Textile technology 

Introduction to Ancient Indian Textiles- Cultural and Historical Context -Traditional Dyeing 

Techniques-Weaving Techniques and Patterns-Khadi- -Natural Fibers and Materials- 

Cotton,Silk,Wool and Jute-Sustainable Practices and Eco-Friendly Technologies-Organic 

Cotton Farming-Recycling and Repurposing. 

 

3 hours 

IKS in medicine 

Ayurveda- Siddha Medicine- Rasa Shastra- Herbal Medicine- Nadi Pariksha- Chikitsa- Yoga 

and Pranayama- Surgical Techniques -Charaka Samhita - Sushruta Samhita— Panchagavya 

usage-Medicinal Plants and Herbal Remedies-Agricultural Practices and Crop Diversity-Sacred 

and Ritual Plants. 

 

 

 

3 hours 

 

Theory 

Hours: 

 

15 

Tutorial 

Hours: 

   

 0 

Practical 

Hours: 

 

0 

Project 

Hours: 

 

0 

Total 

Hours: 

 

15 
 

Learning Resources 

Textbooks: 

1. Indian Knowledge Systems: A Sustainable Approach: The Science of Self-Healing" by Vasant Lad, 

Excel India Publisher, 2024. 

2. Indigenous Knowledge Systems: Towards a Holistic Inclusive Conservation, Satarupa Dutta 

Majumder, Manohar Publishers & Distributors, 2019. 

References: 
1.  Indian Knowledge System: Integrating Heritage with Engineering, Gagan Bansal, Deep Science 

Publishing, 2025 

Online Resources (Weblinks) 

www.deepscienceresearch.com/dsr/catalog/book/70 
 

Assessment (Theory course) 

Presentation, MCQ, Assignment, Case Study and E Chart. 
 

Course Curated by  

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

Institution 
Internal Expert(s) 

 Dr K Sangeetha, 

Professor and Head-Textile 

Department, 

IKS-Nodal officer, 

Bharathiar  

University,Coimbatore-46. 

Dr.R.Prakasam, 
AssistantProfessor, 

Department of Physics. 
Capt-A.R.Arul, 
Assistant Professor, 
Department of Physics 

Recommended by BoS on 25-04-2025 

Academic Council Approval  Date 26-06-2025 

 

 

 

 

 

 

 

http://www.deepscienceresearch.com/dsr/catalog/book/70


24ECT201 Electromagnetic Waves and 

Waveguides 
 

L T P J C 

3 0 0 0 3 

PC SDG 3, 9, 15 
 

Pre-requisite courses  24PHI102  
Data Book / Code 

book (If any) 
- 

 

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

1 
Introduce the fundamental laws governing static and time varying electric and 

magnetic fields. 

2 Teach the behaviour of electromagnetic fields in different materials. 

3 
Equip the students to derive wave propagation characteristics and boundary 

conditions using Maxwell’s equations. 

4 
Provide the solution through wave equations for lossy and lossless media, and analyze 

the effects in conductors, dielectrics, and free space. 

5 
Make the students to design and evaluate waveguide structures for practical 

applications. 

 

Course Outcomes 

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

Taxonomy 

Levels (RBT) 

CO1 
Apply fundamental laws of electromagnetics to solve problems 

involving static electric and magnetic fields. 
Ap 

CO2 Analyze the behaviour of fields in electric and magnetic materials. An 

CO3 
Apply the implications of electromagnetic concepts to derive 

Maxwell’s equations 
Ap 

CO4 
Build solutions using wave equations for conducting and non-

conducting media. 
E 

CO5 Design and evaluate modes in rectangular waveguide. C 
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Course Content  

STATIC ELECTRIC AND MAGNETIC FIELD  

Co-ordinate Systems – Gradient, Divergence, Curl – Charges distributed 

uniformly on an infinite line, finite line and infinite sheet – Gauss Law – Biot-

Savart’s Law– Magnetic Field intensity due to infinite and finite wire carrying 

current I – Ampere’s circuital law – Lorentz force equation – Force on a wire 

carrying a current placed in a magnetic field.  

12 Hours 

 

 

 

ELECTRIC AND MAGNETIC FIELDS IN MATERIALS 

Poisson’s and Laplace’s equation – Electric Polarization - Electrostatic energy - 

Energy density – Boundary conditions for electric fields – Point form of ohm’s 

law – Continuity equation for current – Energy density in magnetic fields – 

Magnetization and Permeability - Magnetic boundary conditions. 

8 Hours 

 

TIME VARYING ELECTRIC AND MAGNETIC FIELDS 

Faraday’s law – Transformer and Motional electromotive forces - Displacement 

current – Maxwell’s equations in integral form and differential form –Maxwell’s 

equation in Phasor form - Poynting Vector and the flow of power – Poynting 

theorem.  

7 Hours 

 

 

 

 

ELECTROMAGNETIC WAVES 

Wave equations for conducting and non-conducting media - Wave equations in 

Phasor form –Uniform plane waves in perfect dielectrics, conductors and free 

space - Skin effect- Introduction to EMI shielding.  

Case Study: Biological effects of Electromagnetic Waves. 

7 Hours 

 

 

WAVEGUIDES 

Waves between parallel planes of perfect conductors- Transverse Electric waves 

and Transverse Magnetic waves, Characteristics of TE and TM waves, 

Transverse Electromagnetic waves, TM and TE waves in rectangular 

waveguides. Introduction to rectangular cavity resonator.  

Case study: Waveguides in Radar Systems. 

11 Hours 

 

 

 

 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

0 Practical 

Hours: 

0 Project 

Hours: 

0 Total 

Hours: 

45 

 
Learning Resources 

Textbooks: 
1. William H.Hayt, J A Buck, Engineering Electromagnetics, Tata McGraw Hill Education Private 

Limited, 9th Edition (2020).  
2. E.C. Jordan and K.G. Balmain, Electromagnetic Waves and Radiating Systems, Prentice Hall of 

India, 2nd Edition (2015).  

3. J.D.Ryder, Networks, Lines and Fields, PHI, New Delhi, 2nd Edition (2015).  

References: 

1. Mathew N. O. Sadiku, Elements of Electro Magnetics, 7th edition, Oxford, New York (2010).  
2. S.Ramo, J.R.Whinnery and T.VanDuzer, Fields and Waves in Communications Electronics, John 

Wiley & Sons, 3rd Edition (2003). 

Online Resources (Web Links) 
1. https://nptel.ac.in/courses/108104087 

2. https://nptel.ac.in/courses/108106157 

 

 

 

 

 

 

https://nptel.ac.in/courses/108104087
https://nptel.ac.in/courses/108106157


 

Assessment (Theory course) 

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

Course Curated By  

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

Institutions 
Internal Expert(s) 

Mr. A. Chandra Mouli, 

Senior Engineer, 
Bharat Electronics Limited,  

Bangalore. 

Dr. P. Sandeep Kumar, 

Assistant Professor, 
Department of ECE, 

SRM University, Chennai. 

Dr. A. Amsaveni,  

Mr. R. Darwin,  
Department of Electronics and 

Communication Engineering. 

Recommended by BoS on  30.04.2025  

Academic Council Approval  No: 28 Date 26.06.2025 

 

 

 

 



24ECT202 
Signals and Systems  

L T P J C 

3 1 0 0 4 

PC SDG 9, 11 
 

Pre-requisite courses  - 
Data Book / Code 

book (If any) 
- 

 

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

1 Introduce the fundamental concepts of continuous and discrete time signals and systems and 

their properties. 

2 Enable the students to represent CT and DT signals using Fourier Series and Fourier Transform 

3 Enable the students to analyze the CT and DT systems using Fourier transform.  

4 Equip the students to apply Z-Transform for analysis and characterization of discrete-time 

systems. 

5 Provide a strong foundation in sampling theory and reconstruction techniques. 
 

Course Outcomes 

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

Revised Bloom’s 

Taxonomy Levels 

(RBT) 

CO 1 Distinguish different types of signals and systems. An 

CO 2 
Analyze Continuous Time signals and system using Fourier Series 

and Fourier Transform. 

An 

CO 3 
Analyze Discrete Time signals and system using Fourier Series and 

Fourier Transform. 

An 

CO 4 
Apply the Z-Transform to analyze and interpret discrete-time signals 

and systems. 
An 

CO 5 Explain sampling of continuous time signals. U 
 

C
o
u

rs
e 

O
u

tc
o

m
es

 (
C

O
) 

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

Specific 

Outcomes 

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

E
n
g
in

ee
ri

n
g
 

K
n
o
w

le
d

g
e 

P
ro

b
le

m
 A

n
al

y
si

s 

D
es

ig
n
/D

ev
el

o
p
m

en
t 

o
f 

S
o
lu

ti
o
n

s 

C
o
n
d
u
ct

 I
n

v
es

ti
g
at

io
n

s 

o
f 

C
o
m

p
le

x
 P

ro
b

le
m

s 

E
n
g
in

ee
ri

n
g
 T

o
o

l 

U
sa

g
e 

T
h
e 

E
n
g
in

ee
r 

an
d

 T
h

e 

W
o
rl

d
 

E
th

ic
s 

In
d
iv

id
u
al

 a
n

d
 

C
o
ll

ab
o
ra

ti
v

e 
T

ea
m

 

w
o
rk

 

C
o
m

m
u
n

ic
at

io
n
 

P
ro

je
ct

 M
an

ag
em

en
t 

an
d
 F

in
an

ce
 

L
if

e-
L

o
n
g

 L
ea

rn
in

g
 

P
S

O
-1

 

P
S

O
-2

 

1 3 2   2       2 2 

2 3 2   2       2 2 

3 3 3 2 2 2       2 3 

4 3 3 2 2 2       2 3 

5 3 3   3       2 3 
 

 

 

 



Course Content  

CONTINUOUS AND DISCRETE TIME SIGNALS AND SYSTEMS  
Continuous Time (CT) &Discrete Time (DT) signals- Classification - standard 

signals – basic operations on signals - Continuous time and discrete time systems 

- properties - Linear Time Invariant (LTI) systems - Stability - Causality - 

Convolution Integral, Convolution sum.  

16 Hours 

 

 

 

FOURIER ANALYSIS OF CT SIGNALS AND SYSTEMS  

Fourier series analysis of periodic signals- spectrum - Properties of Continuous 

Time Fourier Series (CTFS) - Convergence of CTFS - Representation of 

aperiodic signals by Continuous Time Fourier Transform (CTFT) - spectrum - 

Properties of CTFT - Convergence of CTFT - CT system representation by 

differential equation - Frequency response of systems characterized by 

differential equations.  

Case Study: Vibration Analysis in Mechanical Systems 

13 Hours 

 

FOURIER ANALYSIS OF DT SIGNALS AND SYSTEMS  
Discrete Time Fourier Series (DTFS) - spectrum - Properties - Discrete Time 

Fourier Transform (DTFT) - Properties - discrete time system representation by 

difference equations - Frequency response of systems characterized by 

difference equations. 

13 Hours 

 

 

 

 

Z TRANSFORM ANALYSIS OF SIGNALS AND SYSTEMS 

Z transform - RoC - Forward and Inverse Transform use Residue, long Division, 

Partial Fraction methods - Properties of Z transform - Pole-zero plot- Analysis 

and characterization of LTI system using Z transform. 

Case Study: Digital Filter Design and Analysis 

12 Hours 

 

 

SAMPLING 

Representation of continuous time signals by its samples - Sampling theorem – 

Reconstruction of a signal from its samples, aliasing – Perfect Reconstruction.   

Case Study: Voice Signal Processing in Mobile Phones 

6 Hours 

 

 

 
 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

15 Practical 

Hours: 

0 Project 

Hours: 

0 Total 

Hours: 

60 

 
Learning Resources 

Textbooks: 

1.  Alan V. Oppenheim, Alan S. Willsky, S.HamidNawab, “Signals and Systems”, Pearson 

Education, 2nd Edition, 2015 

2. Simon Haykin, Barry Van Veen, “Signals and Systems”, John Wiley & Sons, 3rd Edition, 2012 

References: 

1. H. P. Hsu, “Signals and Systems” Schaum’s Outline Series, McGraw Hill Professional, 3rd Edition, 

2013. 

2. John G Proakis and Manolakis, “Digital Signal Processing Principles, Algorithms and 
Applications”, Pearson Education, 4th Edition, 2014. 

3. V. Krishnaveni,  A. Rajeswari, “Signals and System”  Wiley, 1st Edition, 2012. 

4. M. J. Roberts, “Signals and Systems Analysis using Transform method and 
MATLAB”,McGraw-Hill Education, Second Edition, 2011 

5. K. Lindner, “Signals and Systems”, McGraw Hill International,1999 

Online Resources (Web Links) 
1. NPTEL: https://nptel.ac.in/courses/108104100,  

2. NPTEL: https://onlinecourses.nptel.ac.in/noc21_ee28/preview  

3. MIT OpenCourseWare: https://ocw.mit.edu/courses/res-6-007-signals-and-systems-spring-2011/  

https://www.amazon.in/s/ref=dp_byline_sr_ebooks_1?ie=UTF8&field-author=V.+Krishnaveni&text=V.+Krishnaveni&sort=relevancerank&search-alias=digital-text
https://www.amazon.in/s/ref=dp_byline_sr_ebooks_2?ie=UTF8&field-author=A.+Rajeswari&text=A.+Rajeswari&sort=relevancerank&search-alias=digital-text
https://nptel.ac.in/courses/108104100
https://onlinecourses.nptel.ac.in/noc21_ee28/preview
https://ocw.mit.edu/courses/res-6-007-signals-and-systems-spring-2011/


4. Coursera - https://www.coursera.org/courses?query=signal%20processing  

5. EdX - https://www.edx.org/learn/engineering/iitbombay-signals-and-systems-part-1 and part-II 

6. Udemy: https://www.udemy.com/course/signals-and-systems-from-basics-to-advance  
 

 

Assessment (Theory course) 

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

(ESE) 
 

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,  
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24ECI203 Linear Integrated Circuits 
(Common to ECE, EEE, E&I) 

L T P J C 

3 0 2 0 4 

PC SDG 3, 9 
 

Pre-requisite courses  24ECI102, 24EII101 
Data Book / Code 

book (If any) 
- 

 

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

1 Introduce operational amplifiers, their structure, configurations, and characteristics. 

2 Enable the students to design and analysis of analog circuits using op-amps and special 

ICs. 

3 Equip the students to use the filters and waveform generators in appropriate applications. 

4 Provide the knowledge on Analog to Digital and Digital to Analog techniques. 

5 Equip the students to acquire practical skills through hands-on experiments with linear 

integrated circuits. 
 

Course Outcomes 

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

Revised Bloom’s 

Taxonomy 

Levels (RBT) 

CO 1 
Describe op-amp structure, stages, and characteristics through basic 

experiments. 
U 

CO 2 
Analyze and implement inverting, non-inverting, and differential amplifiers 

using op-amps. 
An 

CO 3 
Analyze op-amp circuits such as adders, subtractors, integrators, 

differentiators, clippers, and clampers. 
An 

CO 4 
Design and evaluate filters and waveform generators using op-amps and IC 

555. 
C 

CO 5 
Apply DAC and ADC techniques using R-2R, weighted resistor, flash, SAR, 

and dual-slope converters. 
Ap 

CO 6 
Evaluate voltage regulator ICs through experiments and analyse the working 

of PLLs and VCOs in frequency control and modulation. 
E 
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Course Content  

BASICS OF OPERATIONAL AMPLIFIERS  

Basics of Operational Amplifiers – Ideal Operational Amplifier – General 

operational amplifier stages and internal circuit diagrams of IC 741, DC and AC 

performance characteristics, Open and closed loop configurations – Voltage 

follower, Inverting amplifier, Non-inverting amplifier, Differential amplifier. 

PRACTICAL COMPONENT 

 Inverting and non-inverting amplifiers 

9 Hours 

 

 

 

 

 

3 Hours 

APPLICATIONS OF OPERATIONAL AMPLIFIERS                                                                                                                                                                                                                                        
Adder and subtractor, Instrumentation amplifiers, V-to-I and I-to-V converters, 

Differentiators and Integrators, Precision rectifiers, Wave shaping circuits 

(Clipper and Clampers), Log and Antilog amplifiers, Analog voltage multiplier 

circuit and its applications, Comparators, Schmitt trigger.   

PRACTICAL COMPONENT 

 Adder and subtractor 

 Integrator and differentiator  

 Clipper and clamper  

9 Hours 

 

 

 

 

9 Hours 

 

FILTERS AND WAVEFORM GENERATORS    

Filters: Comparison between passive and active filters, Active filters: Low-pass, 

high-pass and band-pass filters – Waveform Generators: Sine, Square, Triangle, 

Sawtooth wave generators – IC 555 Timer: Monostable operation and its 

applications, Astable operation and its applications.  

PRACTICAL COMPONENT  

 Active filters 

 Waveform generation  

 Astable and Monostable multivibrators using IC 555 Timer  

9 Hours 

 

 

 

 

 

 

9 Hours 

DIGITAL TO ANALOG AND ANALOG TO DIGITAL CONVERTERS 

D/A converter: Specifications, Weighted resistor type, R-2R ladder type – Sample 

and hold circuit – A/D Converter: Specifications, Flash type, Successive 

Approximation type, Dual Slope type, Sigma-delta converter.  

PRACTICAL COMPONENT 

 Digital to Analog conversion  

 Analog to Digital conversion  

9 Hours 

 

 

 

 

 

6 Hours 

SPECIAL FUNCTION ICs                               
IC Voltage regulators: Three terminal fixed and adjustable voltage regulators, IC 

723 general purpose regulator, Monolithic switching regulator – Frequency to 

Voltage and Voltage to Frequency converters – PLL: Operation of PLL, Voltage 

Controlled Oscillator, PLL applications: AM and FM detection, FSK modulation 

and demodulation and frequency multiplier.  

PRACTICAL COMPONENT 

 IC Voltage regulator   

9 Hours 

 

 

 

 

 

 

3 Hours 
 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

0 Practical 

Hours: 

30 Project 

Hours: 

0 Total 

Hours: 

75 

 



 
Learning Resources 

Textbooks 

1. D. Roy Choudhry and Shail Jain, Linear Integrated Circuits, New Age International Pvt. 

Ltd., 6th Edition (2021). 

2. Ramakant A. Gayakwad and Rekha S., Op-Amps and Linear Integrated Circuits, Pearson 

Education, 4th Edition (Revised) (2021). 

Reference books 

1. Jacob Millman, Christos Halkias and Chetan Parikh, Integrated Electronics, McGraw Hill 

Education, 2nd Edition (2018). 

2. Coughlin Robert F. and Driscoll Frederick F., Operational Amplifiers and Linear 

Integrated Circuits, PHI, 6th Edition (2011). 

3. S Salivahanan and V. S. Kanchana Bhaskaran, Linear Integrated Circuits and 

Applications, McGraw Hill Education, 1st Edition (2018). 

Online Resources (Web Links) 

1. https://onlinecourses.nptel.ac.in/noc24_ee73/preview   

2. https://onlinecourses.nptel.ac.in/noc20_ee13/preview 

3. https://training.ti.com/ti-precision-labs-op-amps 

Open source software tools 

4. Falstad Circuit Simulator: https://www.falstad.com/circuit/ 
 

 

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. S. Chella Kumar, 

Staff CAD Engineer,  

Infinera India Pvt. Ltd., 

Bengaluru. 

Ms. Candida John, Sembcorp 

Energy India Limited. 

Dr.V.P.Harigovindan, 

National Institute of 

Technology-Puducherry. 

Dr. Albert Alexander,  

VIT Vellore. 

Dr. P. Thirumoorthi,  

Department of EEE,  

Dr. B. Gopinath,  

Department of ECE, 

Mr. M. V. Umesh,  

Department of E & I. 

Recommended by BoS on  30.04.2025  

Academic Council Approval  No: 28  Date 26.06.2025  
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24EEI203 DIGITAL SYSTEM DESIGN 
(Common to ECE, EEE, E&I) 

L T P J C 

3 0 2 0 4 

PC SDG  9,12 
 

Pre-requisite courses  24ECI102, 24EII201  
Data Book / Codes 

book ( If any) 
- 

 

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

1 
Impart foundational knowledge of number systems, binary codes, Boolean algebra, 

and logic simplification techniques.  

2 
Develop analytical and practical skills in designing and implementing combinational 

and sequential circuits  

3 
Build competency in digital system design using state machine, programmable logic 

devices like FPGA and Verilog HDL programming.  
 

Course Outcomes 

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

Revised Bloom’s 

Taxonomy Levels 

(RBT) 

CO 1 
Apply number systems and Boolean algebra to design basic digital 

circuits. 
Ap 

CO 2 
Design and analyze the structure and functionality of various 

combinational circuits. 
An 

CO 3 
Interpret the logic flow of sequential circuits and analyze their 

performance under different design constraints. 
An 

CO 4 
Examine state transitions and circuit behaviour in synchronous 

sequential circuits using state diagrams and tables.  
An 

CO 5 
Apply Verilog HDL constructs with various modelling styles to 

simulate and test digital logic circuits. 
Ap 

CO 6 
Develop, simulate and implement digital systems using logic gates 

and simulation tools. 
E 

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

FUNDAMENTALS OF DIGITAL SYSTEMS                                                                   

Review of number systems, Logic gates, Binary codes and code converters - 

Boolean algebra and theorems - Sum of Product and Product of Sum 

simplification - Canonical forms - minterm and maxterm - Simplification of 

Boolean expressions - Karnaugh map (upto 4 variables). 

Basic IC Terminologies, Characteristics of Digital Logic families: TTL, ECL and 

CMOS logic.  

Practical Component 

• Implementation of Boolean Function using Gates. 

• Implementation of code converters using K-map.  

9 Hours 

 

 

 

 

 

 

 

6 Hours 

DESIGN OF COMBINATIONAL LOGIC CIRCUITS                                                   

Design of Combinational Circuits: Adders, Subtractors, Parallel Adder, Carry 

Look Ahead Adder, Digital Comparator, Parity Generator/Checker, Encoder, 

Decoder, Multiplexer, De-Multiplexer, Implementation of Boolean function 

using Multiplexer. 

Practical Component 

• Design and implementation of Adder / Subtractor circuits. 

• Design of combinational circuit using MUX/DEMUX. 

9 Hours 

 

 

 

 

 

6 Hours 

SEQUENTIAL LOGIC CIRCUITS                                                                                  

Latches and Flip Flops: SR, JK, T and D, Characteristic Equation, Excitation 

Table, Types of Triggering, Master Slave Flip Flop - Counters: Synchronous, 

Asynchronous Counter, Modulo-N Counter, Ring Counter - Shift Registers and 

its types.  

Practical Component 

• Design and implementation of Synchronous Counter. 

• Design and implementation of Asynchronous Counter. 

9 Hours 

 

 

 

 

 

6 Hours 

STATE MACHINE DESIGN AND FPGA                                                                                       

Classification of Sequential Circuits: Moore and Mealy Model, Design of 

Synchronous Sequential Circuit: State Diagram, State Table, State Reduction, 

State Assignment, Hazards in sequential circuits - Introduction to PLD and FPGA 

architectures. 

Practical Component 

• Design and implementation of synchronous sequential circuits 

9 Hours 

 

 

 

 

 

3 Hours 

VERILOG HDL PROGRAMMING 

Overview of Digital Design with Verilog HDL- Basic concepts- Modules and 

Ports- Gate-Level Modeling- Dataflow Modeling- Behavioral Modeling-Verilog 

HDL programming examples: gates, multiplexer, encoders, adders, flip flops, 

counters. 

Practical Component 

• Simulation of Combinational Logic using Verilog HDL 

• Simulation of Sequential Logic using Verilog HDL 

• Realization of simple digital module in FPGA 

9 Hours 

 

 

 

 

 

9 Hours 

 

 

 

Theory 

Hours: 

45 Tutorial 

Hours: 

0 Practical 

Hours: 

30 Project 

Hours: 

0 Total 

Hours: 

75 



 

Learning Resources 

Textbooks  
1. M. Morris Mano, “Digital Logic and Computer Design”, Pearson India Education Services Pvt. Ltd., 

New Delhi, 2018. 

2. Samir Palnitkar, “Verilog HDL A guide to Digital Design and Synthesis” 2nd edition, Pearson, 2003.  
Reference books 

1. M. Morris Mano and Michael D. Ciletti, “Digital Design: With an Introduction to the Verilog HDL, 

VHDL, and System Verilog”, Pearson India Education Services Pvt. Ltd., New Delhi, 2017. 

2. Thomas L. Floyd, “Digital Fundamentals”, 11th Edition, Pearson Education Limited, 2021. 

3. Raj Kamal, “Digital Systems: Principles and Design”, 3rd Edition, Pearson Education Limited, 2014. 

4. John M. Yarbrough, “Digital Logic: Applications and Design”, West Publishing Company, 2006. 

5. David J. Comer, “Digital Logic & State Machine Design”, Oxford University Press, 2012. 

Online Resources (weblinks) 

1. https://onlinecourses.nptel.ac.in/noc21_ee39/preview 

2. https://www.coursera.org/learn/digital-systems 

3. https://nptel.ac.in/courses/108106086 

 

Open Source Software Tools 

4. https://www.yosyshq.com/ 

5. https://circuitverse.org/simulator/ 

6. https://www.falstad.com/circuit/ 

 

Assessment (Embedded course) 

SA I and SA II, Activity and Learning Task(s), 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) 

Mr.S.P.Prasaanth, 

Senior Verification Engineer, 

Dyson Operations, Singapore. 

Ms.Suganya M,  

Lead Sotware Engineer 

Bosch Global Software 

Technologies PVT Ltd. 

Dr.P.Palanisamy, 

Professor, 

National Institute of Technology, 

Trichy.  

 

Dr. K.Paramasivam, Professor / EEE  

Dr. B. Gopinath, ASP / ECE 

Dr. I. Jeya Daisy, AP/ EIE 

Recommended by BoS on  07.05.2025   

Academic Council Approval  No: 28 Date 26.06.2025  
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