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PROGRAMME EDUCATIONAL OBJECTIVES 
 

PEO 1: Foundational Knowledge and Technical Skills: Graduates will be able to 
develop a strong theoretical foundation and gain hands-on experience in designing 
and testing both analog and digital VLSI circuits. 
PEO 2: Advanced Design and Testing Proficiency: Graduates will be able to utilize 
advanced tools to design and test VLSI systems, and create high-performance 
solutions that meet industry standards. 
PEO 3: Problem-Solving and Critical Thinking: Graduates will be able to apply 
innovative problem-solving skills and critical thinking to address design challenges and 
stay updated with the latest VLSI technology trends. 
PEO 4: Professionalism and Collaboration: Graduates will be able to demonstrate 
ethical awareness and social responsibility as a VLSI professional, enhancing skills 
and knowledge through collaborative projects and professional development. 
 

PROGRAMME OUTCOMES 
Engineering Graduates will be able to: 
 

a) Engineering Knowledge: Apply the fundamentals of mathematics, science, and core 
electronics engineering to analyze and solve complex problems in VLSI design and 
semiconductor systems. 

b) Problem analysis: Identify, formulate, and analyze complex VLSI and electronic 
system problems using principles of electronics, device physics, and circuit theory. 

c) Design / development of solutions: Design analog, digital, and mixed-signal VLSI 
systems and components that meet specified requirements considering functionality, 
power, area, cost, speed and reliability. 

d) Conduct investigations of complex problems: Conduct experiments and apply 
modern research methods in circuit simulation, layout design, signal integrity analysis, 
and verification to derive valid outcomes. 

e) Modern tool usage: Use industry-standard EDA tools (like Cadence, Synopsys, 
Mentor Graphics) and computing platforms for design entry, synthesis, simulation, 
verification, layout, and testing of VLSI systems. 

f) The Engineer and Society: Apply contextual knowledge to assess the societal, legal, 
and ethical implications of VLSI products and technologies, especially in the context of 
safety-critical systems. 

g) Environment and sustainability: Understand the environmental impact of 
semiconductor manufacturing and electronics waste, promoting energy-efficient and 
sustainable VLSI design solutions. 

h)  Ethics: Commit to ethical practices and professional responsibilities in the VLSI and 
electronics engineering domains, including IP rights, data confidentiality, and 
responsible innovation. 
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i) Individual and team work: Work effectively as an individual and in interdisciplinary 
teams to deliver complex VLSI and embedded system solutions. 

j) Communication: Communicate technical concepts effectively through verbal, visual, 
and written means to both engineering and non-engineering stakeholders. 

k) Project Management and finance: Demonstrate project planning, budgeting, and 
resource management skills in the execution of VLSI and embedded system projects in 
industrial or research settings. 

l) Life-long learning: Engage in independent and lifelong learning in areas of emerging 
semiconductor technologies, verification methodologies, hardware-software co-design, 
and AI-driven hardware design. 

 

PROGRAM SPECIFIC OBJECTIVES (PSOs) 
 

1. VLSI Design Proficiency: Apply fundamental and advanced concepts to design, 
simulate, and implement digital and analog VLSI circuits using industry-standard 
tools. 

2. Embedded and System Integration Skills: Develop integrated hardware-
software solutions involving microcontrollers, FPGAs, and ASICs for real-world 
electronic applications. 

3. Industry-Readiness and Innovation: Demonstrate the ability to solve 
semiconductor industry challenges through project-based learning, research 
aptitude, and collaboration with industry partners like Tech Mahindra. 

4. Ethical Engineering and Lifelong Learning: Demonstrate commitment to ethical 
engineering practices, professional responsibility, and continuous learning by 
engaging in interdisciplinary projects, industry collaborations, and adapting to 
emerging trends in semiconductor and VLSI domains. 
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MAPPING OF PROGRAMME EDUCATIONAL OBJECTIVES WITH 
PROGRAMME OUTCOMES 

A broad relation between the Programme Educational Objectives and the Programme Outcomes 
is given in the following table 

 
PROGRAMME EDUCATIONAL 

OBJECTIVES 

PROGRAMME OUTCOMES 

a b c d e f g h i j k l 
1 3 3 3 2 3 1 1 2 2 2 1 2 
2 2 2 3 3 3 1 1 2 2 2 2 2 
3 3 3 3 3 2 2 2 2 2 2 1 3 
4 1 1 2 1 2 2 3 3 3 3 3 3 

 

MAPPING OF PROGRAM SPECIFIC OBJECTIVES WITH 
PROGRAMME OUTCOMES 

A broad relation between the Program Specific Objectives and the Programme outcomes 
is given in the following table 

 

PROGRAM 
SPECIFIC 

OBJECTIVES 

PROGRAMME OUTCOMES 

a b c d e f g h i j k l 
1 3 3 3 3 3 1 1 2 2 2 2 2 
2 2 2 3 2 3 1 1 1 3 2 3 2 
3 2 3 3 2 2 2 2 2 3 3 3 3 
4 2 2 2 2 2 3 3 3 3 3 2 3 

 
 
 

Contribution 1: Reasonable 2:  Significant 3: Strong 
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                       B.E. ELECTRONICS ENGINEERING 
VLSI DESIGN AND TECHNOLOGY 

 REGULATIONS-2024 
CHOICE BASED CREDIT SYSTEM 

                   MAPPING OF COURSE OUTCOMES WITH PROGRAMME OUTCOMES: 
      A broad relation between the Course Outcomes and Programme Outcomes is given in the table 

FIRST YEAR 

 

COURSE OUTCOMES PROGRAMME OUTCOMES  
SEM COURSE NAME a b c d e f g h i J k l 

 

 
 
 
 
 
 
 
 
I 

Matrices and Calculus ✓ ✓ ✓ ✓ ✓ ✓ ✓     ✓ 

Physics for Electrical and 
Electronics Engineering  
(Lab Integrated) 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

       
✓ 

 
✓ 

Programming in C++ 
(Lab Integrated) 

✓ ✓ ✓     ✓ ✓ ✓  ✓ 

Software Development Practices (Lab 
Integrated) 

✓ ✓ ✓  ✓ ✓  ✓ ✓ ✓  ✓ 

Electron Devices and Circuit 
Theory (Lab Integrated) 

 
✓ 

 
✓ 

 
✓ 

     
✓ 

 
✓ 

 
✓ 

  
✓ 

Interpersonal skills, Psychometric 
Analysis and Career Development 

✓        ✓ ✓  ✓ 

Heritage of Tamils        ✓ ✓ ✓ ✓ ✓ 

Idea Lab–1 
 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ ✓ ✓ ✓ ✓ 

 
✓ 

 
✓ 

 
✓ 

 Environmental Science and 
Sustainability (Non Credit) 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

      
✓ 

 
✓ 

Programming in C (Non Credit) 
 
✓ 

 
✓ 

 
✓ 

    ✓ ✓ ✓ 
  

✓ 
  Induction Program (Non Credit) 

      ✓ ✓ ✓ ✓ 
  

 
 
 
 
 
 
 
 

II 

Transforms and Numerical Methods 
(Lab Integrated) 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

      
✓ 

Introduction to Artificial Intelligence 
(Lab Integrated) 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

 
✓ 

     
✓ 

 
✓ 

Chemistry for Electrical & Electronics 
Engineering (Lab Integrated) 

✓ ✓    ✓ ✓     ✓ 

Data Structures and Algorithms (Lab 
Integrated) 

✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ 

Java Programming (Lab Integrated) ✓ ✓ ✓  ✓   ✓ ✓ ✓  ✓ 

Tamils and Technology 
      ✓ ✓ ✓ 

 
✓ 
 ✓ ✓ 

Innovation and Creativity Skills 
Development 

 

✓ 
  

✓ 
  

✓ 
     

✓ 
  

Idea Lab-2 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Yoga for Stress Management 
 
 
 
 

  
 
 
 
 
 

    ✓ ✓ ✓ ✓ ✓ ✓ 
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SECOND YEAR 
 

COURSE OUTCOMES PROGRAMME OUTCOMES  
Sem COURSE NAME a b c d e f g h i j k l 

 

 
 
 
 
 
 
 
 

III 

Probability and Random Processes ✓ ✓ ✓ ✓ ✓       ✓ 

Digital Electronics (Lab Integrated) ✓ ✓ ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓ ✓ 

Advanced Java Programming (Lab 
Integrated) 

✓ ✓ ✓  ✓   ✓ ✓ ✓  ✓ 

Database Management Systems 
(Lab Integrated) 

✓ ✓ ✓ ✓ ✓  ✓     ✓ 

Signals and Systems ✓ ✓ ✓ ✓ ✓ ✓ 
   ✓ 

✓ ✓ ✓ ✓ 
      ✓ 

Universal Human Values II: 
Understanding Harmony 

✓ ✓ ✓ ✓        ✓ 

Aptitude and Coding Skills I ✓ ✓      ✓ ✓    

Product Development Lab-1 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Internship/ Seminar-1 week ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Indian Institution (Non Credit) ✓ ✓       ✓ ✓   

 
 
 
 
 
 
 
 

IV 

Statistics and Linear Algebra  
(Lab Integrated) 
 
 

✓ ✓ ✓ ✓ ✓       ✓ 

Digital circuit design with CMOS  ✓ ✓ ✓ ✓ ✓  ✓ ✓ ✓ ✓ ✓ ✓ 

Control systems Engineering ✓ ✓ ✓ ✓ ✓       ✓ 

Analog circuits-I (Lab Integrated) ✓ ✓ ✓ ✓ ✓    ✓ ✓ ✓ ✓ 

Web development Frameworks 
 (Lab Integrated) 
 

✓ ✓ ✓ ✓ ✓ 
✓     ✓ 

✓ 

RTL Design and Synthesis using Verilog 
HDL (Lab Integrated) 

✓ ✓ ✓ ✓ ✓    ✓ ✓ ✓ ✓ 

Aptitude and Coding Skills II ✓ ✓       ✓ ✓   

Product Development Lab-2 ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓    ✓ 

Value Education (Non-credit)       ✓ ✓ ✓ ✓ ✓ ✓ 
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THIRD YEAR 

 
COURSE OUTCOMES PROGRAMME OUTCOMES  

Sem COURSE NAME a b c d e f g h i j k l 
 

 
 
 
 
 
 
 
 

V 

Professional Elective I             

Professional Elective II             

Computer Architecture and Organisation ✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ 

Microprocessors and Microcontrollers ✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ 

Analog Circuits-II ✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ 

Professional Communication I-TOEFL      ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Product Development Lab-3 
✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ 
  

 ✓ 

Advanced Aptitude and Coding Skills I ✓ ✓       ✓ ✓   

Internship /Seminar-2 Weeks ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Indian Traditional Knowledge  
(Non-Credit) 

✓ ✓ ✓      ✓ ✓   

 
 
 
 
 
 
 
 

VI 

Professional Elective III             

Open Elective I             

Analog System Design with Linear ICs ✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ 

Design Thinking      ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Discrete Time Signal Processing ✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ 

Advanced Aptitude and Coding Skills II 
✓ ✓ ✓ ✓ ✓ ✓ 

    
✓ ✓ 

Professional Communication II-TOEFL      ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Electromagnetic Fields Interference and 
Compatibility 

✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ 

Advanced Aptitude and Coding Skills II ✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ 

Personality Development (Non Credit) ✓ ✓ ✓  ✓ ✓   ✓ ✓ ✓ ✓ 
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FINAL YEAR 
 

COURSE COUTCOMES PROGRAMME OUTCOMES  
Sem COURSE NAME a b c d e f g h i j k l 

 

 
 
 
 

   VII 

Professional Elective IV 
            

Professional Elective V             

Open Elective II/ (MOOC / SWAYAM) 
     

   
    

ASIC Design and Implementation 
✓ ✓ ✓ ✓ ✓ 

✓ ✓ ✓   ✓ ✓ 

VLSI Testing and Testability ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓   ✓ ✓ 

Internship /Seminar-4 Weeks 
✓ ✓ ✓ 

✓ ✓ ✓ ✓ ✓ ✓ ✓ 
✓ ✓ 

VIII 
 
 
 
 
 
 

VIII 

Project Work ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 
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B.E. ELECTRONICS ENGINEERING 

VLSI DESIGN AND TECHNOLOGY 

REGULATIONS-2024 
CHOICE BASED CREDIT SYSTEM 

 
SEMESTER–I 

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

THEORY COURSES WITH LABORATORY COMPONENT 

1 
24CS101 Programming in C++ 

(Lab Integrated) 
ESC 6 3 0 3 4.5 

2 
24CS102 Software Development 

Practices 
(Lab Integrated) 

ESC 6 3 0 3 4.5 

3 

24PH101  Physics for Electrical and 
Electronics 
Engineering (Lab 
Integrated) 

BSC 5 3 0 2 4 

4 
24EC101 Electron Devices and 

Circuit theory 
(Lab Integrated) 

PCC 5 3 0 2 4 

THEORY COURSE 
5 24GE101 Heritage of Tamils HSMC 1 1 0 0 1 
6 24MA101 Matrices and Calculus 

Calculus 
BSC 4 3 1 0 4 

LABORATORY COURSE 

7 24EE111 
Interpersonal skills, 
Psychometric Analysis 
and Career Development 

 
EEC 

 
2 

 
0 

 
0 

 
2 

 
1 

MANDATORY COURSE 

8 
 

24CH102  

Environmental Science 
& Sustainability (Non 
Credit) 

 
MC 

 
2 

 
2 

 
0 

 
0 

 
0 

9 24EC111 Idea Lab I (Non Credit)  EEC 1 0 0 1 0 

10 
 

24MC101 
 

Students Induction 
Programme (Non Credit) 

 
MC 

 
3 Weeks 

11 24MC102 
Programming in C (Non 
Credit) MC 40 Periods  

TOTAL 32 18 1 13 23 
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SEMESTER–II 

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

THEORY COURSES WITH LABORATORY COMPONENT 

1 
24MA202 

 
Transforms and Complex 
Analysis 
(Lab Integrated) 

BSC 5 3 0 2 4 

2 24CS203 Data Structures and Algorithms 
(Lab Integrated) 

ESC 6 3 0 3 4.5 

3 24CS202 Java Programming 
(Lab Integrated) 

ESC 6 3 0 3 4.5 

4 
24CH201 

 
Chemistry for Electrical & 
Electronics Engineering (Lab 
Integrated) 

BSC 5 3 0 2 4 

5 
24AI201 Introduction to Artificial 

Intelligence (Lab Integrated) 
ESC 4 2 0 2 3 

THEORY COURSE 

6 24GE201 Tamils and Technology HSMC 1 1 0 0 1 

EMPLOYABILITY ENHANCEMENT COURSES 

7 24EE201 Innovation and Creativity Skills 
Development 

EEC 1 1 0 0 1 

8 24ME211 Idea Lab II EEC 2 0 0 2 1 

MANDATORY COURSE 

9 24MC201 
 

Yoga for Stress Management 
(Non Credit) 

MC 
 
 

1 0 0 1 0 

TOTAL 31 16 0 15 23 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 
 

 
 

        R.M.K. COLLEGE OF ENGINEERING AND TECHNOLOGY 
(An Autonomous Institution) 

R.S.M Nagar, Puduvoyal, Gummidipoondi Taluk, Thiruvallur District, Tamil Nadu-601206 

    Affiliated to Anna University, Chennai/Approved by AICTE, New Delhi /  
Accredited by NAAC with A+ Grade/ISO 21001:2018 Certified Institution/  

All the eligible UG Programs are accredited by NBA, New Delhi 
 

SEMESTER–III 

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

THEORY COURSES WITH LABORATORY COMPONENT 

1 24EV301 
Digital Electronics 
 (Lab Integrated) 

PCC 4 2 0 2 3 

2 24CS303 
Database Management Systems 

(Lab Integrated) 
ESC 6 3 0 3 4.5 

3 24CS302 
Advanced Java Programming 

(Lab Integrated) 
ESC 6 3 0 3 4.5 

THEORY COURSES 

4 
 

24EV302 Signals and Systems PCC 3 3 0 0 3 

5  24MA302 
Probability and Random 

Processes  
BSC 4 3 1 0 4 

6 
24GE301  Universal Human Values 2: 

Understanding Harmony 
HSMC 3 2 1 0 3 

EMPLOYABILITY ENHANCEMENT COURSES 

7 24EV311 Product Development Lab – I  EEC 2 0 0 2 1 

8 24CS311 Aptitude and Coding Skills I EEC 3 0 0 3 1.5 

9 24EV312 Internship and Seminar  
(1 Week) 

EEC 1 0 0 1 0.5 

MANDATORY COURSE 

10 24MC301 Indian Constitution (Non 
Credit) 

MC 1 1 0 0 0 

TOTAL 33 17 2 14 25 
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SEMESTER–IV 

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

THEORY COURSES WITH LABORATORY COMPONENT 

1 
 

24EV401 
 RTL Design and Synthesis 

using Verilog HDL (Lab 
Integrated) 

PCC 5 3 0 2 4 

2 
24EV402 Analog Circuits-I (Lab 

Integrated) 
PCC 4 2 0 2 3 

3 
24MA402 

 
Statistics and Linear Algebra 

(Lab Integrated) 
 

 
BSC 

 
5 

 
3 

 
0 

 
2 

 
4 

4 
 24CS403 Web Development Frameworks 

(Lab Integrated) 
ESC 6 3 0 3 4.5 

THEORY COURSES  

5 

 
24EV403 Digital Circuit Design with 

CMOS 
PCC  3 3 0 0 3 

6 
24EV404 

Control Systems Engineering PCC 3 3 0 0 3 

EMPLOYABILITY ENHANCEMENT COURSES 

7 24EV411 Product Development Lab – II  EEC 2 0 0 2 1 

8 24CS411 Aptitude and Coding Skills II EEC 3 0 0 3 1.5 

AUDIT COURSE 

9 24AC401 Value Education (Non Credit)  AC 1 1 0 0 0 

TOTAL 32 18 0 14 24 
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SEMESTER–V 
 
 
 
 
 
  

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

THEORY COURSES WITH LABORATORY COMPONENT 

1 
 

24EC502 
Microprocessors and 

Microcontrollers 
(Lab Integrated) 

PCC 5 3 0 2 4 

2 
24EV501 

Analog Circuits -II (Lab Integrated) PCC 4 2 0 2 3 

THEORY COURSES  

3 24EV502 
Computer Architecture and  

Organization   
PCC 3 3 0 0 3 

4 
 

Professional Elective I  PEC 3 3 0 0 3 

5 
 

Professional Elective II  PEC 3 3 0 0 3 

LABORATORY COURSE 

6 
 Professional Communication-I 

(TOEFL) 
HSMC 4 0 0 4 2 

EMPLOYABILITY ENHANCEMENT COURSES 

7 
24CS511 Advanced Aptitude and Coding 

Skills I 
EEC 3 0 0 3 1.5 

8 
24EV512 

Internship and Seminar (2 Weeks) EEC 2 0 0 2 1 

9 
24EV511 

Product Development Lab - III EEC 2 0 0 2 1 

MANDATORY COURSE 

10 
24MC501  Essence of Indian Traditional 

Knowledge (Non Credit) 
MC 1 1 0 0 0 

TOTAL 30 15 0 15 21.5 
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SEMESTER–VI 

Sl.No. 
Course 
Code Course Title Category 

Contact 
Periods L T P C 

THEORY COURSES WITH LABORATORY COMPONENT 

1 

 
24EV601 

Analog System Design with 
Linear ICs 

(Lab Integrated) 
PCC 4 2 0 2 3 

2 

 
24EC601 

Discrete Time Signal 
Processing 

(Lab Integrated) 
PCC 5 3 0 2 4 

3 

 
 
   Design Thinking HSMC 3 1 0 2 2 

THEORY COURSES 

4 
 

24EV602 
Electromagnetic Fields 

Interference and 
Compatibility  

PCC 3 3 0 0 3 

5  Professional Elective III  PEC 3 3 0 0 3 

6 

 

Open Elective I  OEC 3 3 0 0 3 

LABORATORY COURSE 

7 
 Professional 

communication-II 
(TOEFL) 

HSMC 2 0 0 2 1 

EMPLOYABILITY ENHANCEMENT COURSES 

8 
24CS611 Advanced Aptitude and 

Coding Skills II 
EEC 3 0 0 3 1.5 

9 24EV611 Product Development Lab - 
IV 

EEC 2 0 0 2 1 

AUDIT COURSE 

10 24AC601 Personality Development  
(Non Credit) 

AC 2 2 0 0 0 

TOTAL 30 17 0 13 21.5 
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SEMESTER–VII 

Sl.No. 
Course 
Code Course Title Category 

Contact 
Periods L T P C 

THEORY COURSES WITH LABORATORY COMPONENT 

1 24EV701 
ASIC Design and 
Implementation 
(Lab Integrated) 

PCC 5 3 0 2 4 

THEORY COURSES  

2 24EV702 
VLSI Testing and 

Testability  
PCC 3 3 0 0 3 

3  Professional 
Elective IV  

PEC 3 3 0 0 3 

4 

 
Professional 
Elective V 

PEC 3 3 0 0 3 

5 
 

Open Elective II  OEC 3 3 0 0 3 

EMPLOYABILITY ENHANCEMENT COURSE 

6 
 

24EV711 
Internship and 

Seminar (4 weeks) 
EEC 4 0 0 4 2 

TOTAL 21 15 0 6 18 
 

SEMESTER–VIII 

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

LABORATORY COURSE 

1 
 

24EV811 
 

Project Work 
 

EEC 
 

16 
 
0 

 
0 

 
16 

 
8 

TOTAL 16 0 0 16 8 
 

CREDIT DISTRIBUTION 
 

S.No Category 
CREDITS AS PER SEMESTER Total 

Credits 

% of 
Distribution As per 

AICTE 
I II III IV V VI VII VIII 

1 HSMC 1 1 3 - 2 3 - - 10 6.1 15 
2 BSC 8 8 4 4 - - - - 24 14.6 23 
3 ESC 9 12 9 4.5 - - - - 34.5 21 17 
4 PCC 4 - 6 13 10 10 7 - 50 30.5 62 
5 PEC - - - - 6 3 6 - 15 9.2 08 
6 OEC - - - - - 3 3 - 06 3.7 08 
7 EEC 1 2 3 2.5 3.5 2.5 2 8 24.5 14.9 29 
8 MC/AC - - - - - - - - -   

TOTAL 23 23 25 24 21.5 21.5 18 8 161+3  164 
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PROFESSIONAL ELECTIVES COURSES - VERTICALS 
 

Advanced 
Digital and 
Semiconductor 
Design 

Communication 
Technologies 

CAD and 
Computational 
Intelligence 

Hardware 
Design and 
Automation 

Hardware-
Software 
Co-Design 

RF and 
Mixed 
Signal ICs 

Reconfigurable 
Computing 
Architecture 

Analog and 
Digital 
Communication 
Engineering 

Design and 
Analysis of 
Algorithms 

VHDL for 
Digital 
Design 

Embedded 
System 
Design 

Microwave 
Engineering 

Low Power IC 
Design 
 

Wireless 
Communication 
Systems 

Computational 
Intelligence 
Techniques  

Formal 
Methods and 
Logic 
Synthesis 

Internet of 
Things 
(IoT) 
Systems 
Design 

RF 
Integrated 
Circuit 
Design 

Advanced 
CMOS and 
FinFET 
Technologies 

Optical 
Communication 

 

RTL Design 
Flow 
Automation 

System 
Verilog for 
Verification 

Real-Time 
Systems 
and Co-
Design 

High Speed 
Analog 
Design 

Introduction to 
Quantum 
computing 

High Speed 
Communication 

EDA Tool 
Development 
and Scripting 

Bluespec 
System 
Verilog 
(BSV) 
 

Hardware 
Security 
trusted 
Computing 

Analog and 
mixed 
signal IC 
Design 

Machine 
Learning based 
Hardware 
Design 

Error Control 
and Coding 
Techniques 

 

Machine 
Learning for 
EDA 

High-Level 
Synthesis and 
Code 
Generation  

RISC-V Signal 
Integrity & 
RF IC 
layout 
techniques 

Semiconductor 
Devices and 
Fabrication 
Processes 

Satellite 
Communication 

CAD for 
Digital VLSI 

Advanced 
Embedded 
Systems 

FPGA 
based 
System 
Prototyping 

PLL and 
Data 
Converter 
Design 
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PROFESSIONAL ELECTIVE I  

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

1 24EV901 
Reconfigurable 

computing 
Architecture 

PEC 3 3 0 0 3 

2 24EV902 

Analog and Digital 
Communication 

Engineering 
PEC 3 3 0 0 3 

3 

 
24EV903 

Design and 
Analysis of 
Algorithms 

PEC 3 3 0 0 3 

4 24EV904 
VHDL for Digital 

Design PEC 3 3 0 0 3 

5 24EV905 

Embedded System 
Design 

PEC 3 3 0 0 3 

6 

 
24EV906 

Microwave 
Engineering 

 
PEC 

3 3 0 0 3 

 
  

PROFESSIONAL ELECTIVE II  

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

1 24EV907 
Low Power IC Design 

 PEC 3 3 0 0 3 

2 24EV908 
Wireless Communication 

Systems PEC 3 3 0 0 3 

3 24EV909 
Computational 

Intelligence Techniques PEC 3 3 0 0 3 

4 24EV910 
Formal Methods and 

Logic Synthesis PEC 3 3 0 0 3 

5 

 
24EV911 

Internet of Things (IoT) 
Systems Design 

PEC  
3 

 
3 

 
0 

 
0 

 
3 

6 

 
24EV912 

RF Integrated Circuit 
Design 

PEC  
3 

 
3 

 
0 

 
0 

 
3 
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PROFESSIONAL ELECTIVE III  

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

1 24EV913 
Advanced CMOS and 
FinFET Technologies PEC 3 3 0 0 3 

2 24EV914 
Optical 

Communication 

 

PEC 
 
3 

 
3 

 
0 

 
0 

 
3 

3 24EV915 RTL Design Flow 
Automation 

PEC 3 3 0 0 3 

4 24EV916 
System Verilog for 

Verification PEC 3 3 0 0 3 

5 24EV917 
Real-Time Systems 

and Co-Design 
PEC 3 3 0 0 3 

6 24EV918 
High Speed Analog 

Design 
PEC 3 3 0 0 3 

 
 

PROFESSIONAL ELECTIVE IV  

Sl.No. Course 
Code 

Course Title Category Contact 
Periods 

L T P C 

1 24EV919 
Introduction to 

Quantum computing PEC 3 3 0 0 3 

2 24EV920 
High Speed 

Communication PEC 3 3 0 0 3 

3 24EV921 
EDA Tool 

Development and 
Scripting 

PEC 3 3 0 0 3 

4 24EV922 
Bluespec System 
Verilog (BSV) 

 
PEC 3 3 0 0 3 

5 24EV923 

Hardware Security 
trusted Computing PEC 3 3 0 0 3 

6 24EV924 

Analog and mixed 
signal IC Design 

 
PEC  

3 
 
3 

 
0 

 
0 

 
3 
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PROFESSIONAL ELECTIVE V  

Sl.No. 
Course 
Code Course Title Category 

Contact 
Periods L T P C 

1 24EV925 
Machine Learning 
based Hardware Design PEC 3 3 0 0 3 

2 24EV926 
Error Control and 
Coding Techniques 

 

 
PEC 

 
3 

 
3 

 
0 

 
0 

 
3 

3 24EV927 
Machine Learning for 
EDA 

PEC 3 3 0 0 3 

4 24EV928 
High-Level Synthesis 
and Code Generation PEC 3 3 0 0 3 

5 24EV929 
RISC-V 

PEC 3 3 0 0 3 

6 24EV930 
Signal Integrity & RF 
IC layout techniques PEC 3 3 0 0 3 

 
 

PROFESSIONAL ELECTIVE VI 

Sl.No. 
Course 
Code Course Title Category 

Contact 
Periods L T P C 

1 
24EV931 CAD For Digital 

VLSI PEC 3 3 0 0 3 

2 24EV932 
Advanced 

Embedded Systems PEC 3 3 0 0 3 

3 24EV933 
FPGA based 

system Prototyping PEC 3 3 3 0 3 

4 
 

24EV934 
PLL and Data 

Converter Design 
 

PEC 3 3 3 0 3 

5 24EC947 

Semiconductor 
Devices and 
Fabrication 
Processes 

PEC 3 3 0 0 3 

6 24EC923 
Satellite 

Communication PEC 3 3 0 0 3 
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CURRICULUM OF B.E (HONOURS) IN ELECTRONICS ENGINEERING 
(VLSI DESIGN AND TECHNOLOGY) 

WITH SPECIALIZATION IN 

Internet of Things  / High Speed Communication  / Signal & Image 
Processing / Robotics &Automation 

 
(Additional 18 credits to be completed from the courses offered in the specific Verticals) 

INTERNET OF THINGS 
 

 
S.NO 

COURSE 
CODE 

 
COURSE TITLE 

 
CATEGORY 

CONTACT 
PERIODS 

 
L 

 
T 

 
P 

 
C 

1 24EC941 
 

Industrial and Medical 
IoT 

PEC 3 3 0 0 3 

 
2 24EC942 Programming and Web 

Technologies for IoT PEC 
 
3 

 
3 

 
0 

 
0 

 
3 

 
 
3 

24EC943 Robotic Operating 
Systems PEC 

 
 
3 

 
 
3 

 
 
0 

 
 
0 

 
 
3 

4 24EC944 
 

Design of Smart Cities PEC 3 3 0 0 3 

 
5 24EV999 Capstone Project EEC         12 

 
0 

 
0 

 
   12 

 
6 

 
HIGH SPEED COMMUNICATION 
 

 
S.NO 

COURSE 
CODE 

 
COURSE TITLE 

 
CATEGORY 

CONTACT 
PERIODS 

 
L 

    
    T 

 
    P 

 
    C 

1 24EC953 
Advanced Wireless  
Communication 

PEC 3 3 0 0 3 

 
2 24EC954 Advanced Wireless 

Networks 
PEC 

 
3 

 
3 

 
0 

 
0 

 
3 

 
 
3 

24EC955 
Software-defined 

 
Networks 

PEC 
 
 
3 

 
 
3 

 
 
0 

 
 
0 

 
 
3 

4 24EC956 
Satellite 
Communication & 
Navigation Systems 

PEC 3 3 0 0 3 

 
5 24EV999 Capstone Project EEC 

 
           12 

 
0 

 
0 

 
   12 

 
6 
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SIGNAL & IMAGE PROCESSING 
 

S.NO 
COURSE 

CODE 
COURSE TITLE CATEGORY 

CONTACT 
PERIODS 

L T P C 

1 24EC965 Computer Vision PEC 3 3 0 0 3 

 
2 24EC966 Big Data Analytics PEC 

 
3 

 
3 

 
0 

 
0 

 
3 

 
 
3 

24EC967 
Image Processing 

with Python 
PEC 

 
 

3 

 
 

3 

 
 
0 

 
 

0 

 
 

3 

4 24EC970 Pattern Recognition PEC 3 3 0 0 3 

 
5 24EV999 Capstone Project EEC 

 
     12 

 
0 

 
0 

 
 12 

 
6 

 

ROBOTICS & AUTOMATION 
 

 
S.NO 

COURSE 
 

CODE 

 
COURSE TITLE 

 
CATEGORY 

CONTACT 
PERIODS 

 
L 

 
T 

 
P 

 
C 

1  
24EC971 

 
Concepts in Mobile 

Robotics 
PEC 3 3 0 0 3 

 
2 

 
24EC972 

Sensors and Actuators 
for Robotics 

PEC 
 

3 
 

3 
 
0 

 
0 

 
3 

 
 
3 

24EC973 

 
Microcontrollers for 

Robotics 
PEC 3 3 0 0 3 

4 24EC974 
Process Control 

Automation 
PEC 3 3 0 0 3 

5 24EV999 Capstone Project EEC 
 

12 
 
0 

 
0 

 
12 

 
6 

 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 















































































































 

COURSE 
CODE 

COURSE TITLE L T P C 

 24EV301 DIGITAL ELECTRONICS (Lab Integrated) 2 0 2 3 

COURSE OBJECTIVES: 

● To acquire the knowledge in basic number systems, Boolean algebra, and 
simplification techniques used in digital circuits 

● To understand how to design and implement basic combinational logic circuits 
using logic gates. 

● To study different types of flip-flops and how they are used in sequential circuit 
design. 

● To design and analyze counters, shift registers, and sequence detectors. 
● To introduce various digital IC families and their characteristics, especially CMOS 

logic. 
● To apply knowledge of programmable devices like PLA and PAL to implement 

logic functions.  

UNIT I  INTRODUCTION TO DIGITAL ELECTRONICS 6+6 

 
Introduction to Digital Systems and Switching Circuits, Number Systems: Decimal, binary, octal, 
hexadecimal number system and conversion, binary weighted codes, signed numbers, 1s and 2s 
complement codes, Binary arithmetic. Boolean Algebra: Boolean laws, truth tables, Basic 
Theorems and laws, Realization of switching functions using logic gates. SOP & POS 
simplification, Canonical forms, Introduction to Logic Gates and its operations. 
Experiments: 
1. Verification of logic gates  
2. Implementation of Boolean expression using logic gates 
 

UNIT II  MINIMIZATION OF SWITCHING FUNCTIONS 6+6 

 
Simplification using Boolean algebra, Karnaugh map method: two, three, four and five variable 
Karnaugh maps, simplification of expressions; Quine-McCluskey Tabular Minimization Method 
 
 Logic function realization: AND-OR, OR-AND and NAND/NOR realizations. Problem 
formulation and basic design of combinational circuits with multiple output functions: Code 
converters - Binary to Gray, BCD to excess3, vice versa, BCD to Seven Segment display, Parity 
Generator. 
Experiments: 
3. Design and implementation of Code Converters  
4. Implementation of Boolean expression using universal logic gates. 

UNIT III  COMBINATIONAL LOGIC DESIGN 6+6 



Binary Adders – Half & Full adder, Half &Full Subtractor, Binary Parallel adder - Carry look ahead 
Adder, Decoders, Encoders, Priority Encoders, Multiplexers, Demultiplexers, Magnitude 
Comparator, Implementations of Logic Functions using Decoders and Multiplexers. 
Experiments: 
5. Design of adders and Subtractors 
6. Design and implementation of logic functions using Decoder and Multiplexers 

UNIT IV  SEQUENTIAL LOGIC DESIGN 6+9 

Introduction to glitches and hazards, Latches, Flipflops, Types of flipflops like S-R, D, JK, T, 
Master Slave JK Flip Flop, Flip flop conversions, Setup and Hold times 
 
Synchronous and Asynchronous Sequential Circuits: State transition diagrams, state tables, state 
assignments, realization with different types of Flipflops.  Counters –Mod n, Shift registers – 
SISO, PIPO, SIPO, PISO  
 
Finite State Machine- Moore and Mealy models, Implementation of sequence detector 3bits. 
Introduction to reset (synchronous and asynchronous). 
Experiments: 
7. Design and implementation of 3-bit ripple counters. 
8. Design and implementation of 3-bit synchronous counter 
9. Design and implementation of shift registers (SIPO, PISO). 

UNIT V  LOGIC FAMILIES AND INTRODUCTION TO MEMORIES 
and PLDs 

6+3 

Logic Families: Digital IC characteristics; Propagation Delay, Fan-in, Fan-out, Noise margin; 
Overview of logic families, Realising basic gates using CMOS Logic family 
 
Memory and PLD: Basic memory structure ROM: PROM - EPROM - EEPROM -RAM - Static 
and dynamic RAM - Programmable Logic Devices: Programmable Logic Array (PLA) – 
Programmable Array Logic (PAL) - Implementation of combinational logic circuits using PLA, 
PAL. 
Experiments: 
10. Design a CMOS Inverter using Simulation  

                TOTAL: 30 Theory + 30 Lab = 60 PERIODS 

COURSE OUTCOMES: 

 
On successful completion of this course, the student will be able to 
 
CO1: Apply number systems, binary arithmetic, and Boolean algebra to analyze and simplify 
logic expressions for digital circuit design. 
 
CO2: Minimize switching functions using Boolean algebra, Karnaugh maps, and Quine-
McCluskey methods, and realize logic functions using basic gate structures. 
 
CO3: Design and implement combinational logic circuits using standard and universal logic 



gates, including adders, subtractors, encoders, decoders, and multiplexers. 
 
CO4: Analyze and model sequential logic systems including flip-flops, counters, shift registers, 
and sequence detectors using synchronous and asynchronous designs. 
 
CO5: Explore the characteristics and performance parameters of logic families and memory 
devices including ROM, RAM, and programmable logic devices. 
 
CO6: Implement combinational logic circuits using programmable logic devices (PLDs) and 
effectively document and present the design using modern tools. 
 

TEXT BOOKS: 

 
1. M. Morris Mano and Michael D. Ciletti, Digital Design, With an introduction to the 

Verilog HDL, VHDL, and System Verilog, 6th Edition, Pearson, 2018. 

2. S.Salivahanan and S.Arivazhagan, Digital Circuits and Design, 5th Edition, Oxford 

University Press, 2018. 

 

REFERENCES: 

1. A.Anandkumar, Fundamental of digital circuits, 4 th Edition, PHI Publication,2016. 

2. William Kleitz, Digital Electronics-A Practical approach to VHDL, Prentice Hall 

International Inc, 2012. 

3. Charles H.Roth, Jr. and Larry L. Kinney, Fundamentals of Logic Design, 7th Edition, 

Thomson Learning, 2014. 

4. Thomas L. Floyd, Digital Fundamentals, 11th Edition, Pearson Education Inc, 2017. 

5. John.M Yarbrough, Digital Logic: Applications and Design, 1st Edition, Cengage 

India, 2006. 

NPTEL LINK 

1. https://onlinecourses.nptel.ac.in/noc20_ee32/preview 

2. CADENCE BADGE EXAM 

3. Digital Design and signoff learning map: Course - Semiconductor 101 

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 

 
IC Trainer Kit                                                                                    -15 Nos 
ICs each                                                                                             -30 Nos 
(7400 (NAND)/ 7402(NOR)/ 7404 (NOT)/ 7486 (EX-OR) / 7408(AND) / 7432 (OR)/ 
7483(Binary Adder) / 7473 (JK Flip Flop) / 7411(3-Input AND)/ 7474 (D Flip Flop) ) 

 



 

COURSE 
CODE 

COURSE TITLE L T P C 

24EV302 SIGNALS AND SYSTEMS 3 0 0 3 

COURSE OBJECTIVES: 

 

● To understand the basic types of continuous and discrete time signals and systems. 

● To learn mathematical tools like Fourier, Laplace, and Z transforms used in analyzing 

signals. 

● To analyze the behavior of continuous-time systems using differential equations and 

transforms. 

● To explore the analysis of discrete-time signals using DTFT and Z-transforms. 

● To use convolution techniques to determine system responses in both continuous and 

discrete domains. 

UNIT I CLASSIFICATION OF SIGNALS AND SYSTEMS 9 

 
Signals: Continuous time signals (CT signals) - Discrete time signals (DT signals) - Step, Ramp, 

Pulse, Impulse, Sinusoidal, Exponential, Operations on Signals, Classification of CT and DT 

signals - Periodic & Aperiodic signals, Deterministic & Random signals, Even & Odd, Causal & 

Non-Causal, Energy & Power signals  

Systems: Continuous time systems and Discrete time systems - Classification of CT systems and 

DT systems – Static & Dynamic, Linear & Nonlinear, Time-variant & Time-invariant, Causal & 

Non-causal, Stable & Unstable. 

UNIT II ANALYSIS OF CONTINUOUS TIME SIGNALS 9 

Analysis: Fourier series -Spectrum of Continuous Time (CT) signals- Fourier and Laplace 

transforms - Properties. 

 
UNIT III 

LINEAR TIME INVARIANT CONTINUOUS TIME 
SYSTEMS 

 
9 

Differential Equations – Block Diagram Representation - Impulse response, Convolution 

integrals, Fourier and Laplace transforms analysis of Continuous Time systems. 

UNIT IV ANALYSIS OF DISCRETE TIME SIGNALS 9 



 
Discrete Time Fourier Transform (DTFT) – Properties of DTFT - Z transform – Properties of Z 

transform.  

UNIT V LINEAR TIME INVARIANT DISCRETE TIME SYSTEMS  9 

 
Difference Equations-Block diagram representation -Impulse response - Convolution sum- 

Discrete Fourier transform and Z transform analysis of Discrete Time systems  

                                           TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

 
On successful completion of this course, the student will be able to 
 
CO1: Classify different types of continuous-time and discrete-time signals and systems based on 

their properties and behaviors. 

CO2: Apply Fourier series, Fourier transform, and Laplace transform to analyze and interpret the 

frequency-domain characteristics of continuous-time signals. 

CO3: Analyze continuous-time linear time-invariant (LTI) systems using convolution integrals, 

differential equations, and system transforms. 

CO4: Compute the frequency-domain representations of discrete-time signals using DTFT and Z-

transform, and explore their properties. 

CO5: Model and analyze discrete-time LTI systems using difference equations, convolution 

sums, and Z-transform techniques. 

CO6: Construct and interpret block diagram representations and system responses of both CT 

and DT systems to determine stability, causality, and linearity. 

 

TEXT BOOKS: 

 
1. Allan Oppenheim, S.Wilsky and S.H.Nawab, Signals and Systems, 2nd Edition, Pearson, 2015.  
 
2. Simon Haykin and Barry Van Veen, Signals & Systems, 2nd Edition, Wiley, 2018.  
 
 

REFERENCES: 

 
1. B. P. Lathi, Principles of Linear Systems and Signals, 3rd Edition, Oxford, 2017.  
 
2. M.J.Roberts, Signals & Systems Analysis using Transform Methods & MATLAB, 3rd Edition, 

Tata McGraw Hill, 2019.  



3. R.E.Zeimer, W.H.Tranter and R.D.Fannin, Signals & Systems - Continuous and Discrete, 4th 

Edition, Pearson, 2014.  

4. Nagoor Kani, Signals and Systems, 1st Edition, McGraw Hill, 2018.  

5. Anand Kumar, Signals and Systems, 3rd Edition, PHI Learning Private Limited, 2013.  

 

NPTEL LINK 

https://nptel.ac.in/courses/108/106/108106163/  
1. https://nptel.ac.in/courses/108104100  

CADENCE BADGE EXAM 

PCB Design and Analysis Learning Map: Course - Analog Simulation with Pspice® 

 



 

COURSE 
CODE 

COURSE TITLE L T P C 

 24EV401 
RTL DESIGN AND SYNTHESIS USING VERILOG 

HDL (Lab Integrated) 3 0 2 4 

COURSE OBJECTIVES: 

 

● To introduce the concepts of Hardware Description Languages (HDLs) and 
familiarize students with Verilog HDL syntax and programming structure. 

● To expose students to different levels of digital circuit abstraction, including Gate-
Level, Dataflow, and Behavioral modeling in Verilog. 

● To enable students to design and implement fundamental combinational and 
sequential circuits using Verilog HDL. 

● To develop skills for writing efficient Verilog codes for various digital building 
blocks like adders, multiplexers, encoders, counters, and registers. 

● To impart knowledge on creating effective testbenches for verifying the 
functionality of combinational and sequential circuits. 

● To prepare students for simulation, debugging, and analysis of digital designs, 
bridging the gap between digital system theory and practical FPGA/ASIC 
implementation. 
 

UNIT I INTRODUCTION TO VERILOG HDL 9+6 

Introduction to HDL: Evolution of CAD, Importance of HDLs, Design Flow, Design 

Methodologies – Top Down and Bottom Up Approach;  

Introduction to Verilog: Module, Instances, components of Simulation, Design and Stimulus 

blocks. Language Constructs and Conventions (Keywords, Identifiers, White Space Characters, 

Comments, Numbers, Strings, Logic Values, Strengths, Data Types, Scalars and Vectors, 

Parameters, Memory, Operators, System Tasks); Modules and Ports: Module definition, port 

declaration, connecting ports, hierarchical name referencing. 

Experiments: 

1. Introduction to Verilog simulation environment (Vivado /ModelSim) 

2. Basic structure of a Verilog program: Simple AND, OR, NOT gates 

UNIT II GATE-LEVEL AND DATA FLOW MODELING 9+6 

Gate Level Modeling: Introduction, Gate Primitives, Gate Types, Buffer gates, Array instances, 

Gate delays, Rise, Fall and Turnoff delays. Digital logic circuits Examples with Gate Level 

modelling along with test bench and design verification.  



Data Flow Modeling: Introduction, Continuous Assignment Structures, Delays and Continuous 

Assignments, Assignment to Vectors, Operators. Digital logic circuits examples with Data Flow 

modelling along with test bench and design verification 

Experiments: 

3. Gate-level modeling of Half Adder, Full Adder 

4. Dataflow model for 8:1 MUX, 3:8 Decoder 

 
UNIT III BEHAVIORAL MODELING 

 
9+6 

 
Procedural Assignments, Initial and always constructs, Blocking and non-blocking statements, 

Delay control, Conditional statements, Multiway branching, Loops, Sequential and parallel blocks, 

Design of Decoders, Multiplexers, Flip-flops, Registers, and Counters in behavioural modelling 

along with test bench and design verification. 

Experiments: 

5. Behaviour modeling of priority encoder 

6. Behavioral modeling of 3-bit synchronous counter 

UNIT IV LOGIC SYNTHESIS AND DESIGN CONSIDERATIONS 
SYSTEM DESIGN VERILOG 

9+6 

Overview of PLDs -  CPLD, and FPGA, FPGA Architectures and Interconnects – Xilinx Artix 7 

Architecture  

Logic Synthesis Concepts: Role of Logic Synthesizer in Digital Design Flow, Synthesisable vs 

Non-synthesisable constructs, Combinational and Sequential Logic Synthesis of Verilog code. 

Design Metrics and Timing Analysis (Definitions): Setup Time, Hold Time, Clock Skew, Clock 

Latency, Slack (Positive and Negative Slack); Area, Speed, and Power Trade-offs in Digital 

Design. Pipelining with FFs, Concept of throughput and latency, Concept of retiming, Constraints 

definition.  

Experiments: 

7. Compare the performance of carry look ahead adder with serial adder  

8. Design and verify the functionality of sequence detector (overlapping) 

UNIT V SYSTEM DESIGN VERILOG 9+6 

Combinational Circuit Design- ALU Design – Sequential circuit design – Finite State Machine, 

Memory design - Case Study: UART interface 

Experiments: 

9. Design and verify a 4-bit ALU supporting ADD, SUB, AND, OR operations with flags 



10. Design and verify 16X4 memory module 

                TOTAL: 45 Theory + 30 Lab = 75 PERIODS 

COURSE OUTCOMES: 

On successful completion of this course, the student will be able to 

CO1: Understand the evolution and significance of Hardware Description Languages (HDLs) 
and the structure of Verilog programs.  

CO2: Model and simulate basic digital logic gates and circuits using gate-level and dataflow 
modeling techniques in Verilog.  

CO3: Develop behavioral models for sequential and combinational circuits using procedural 
constructs in Verilog.  

CO4: Analyze logic synthesis processes and evaluate design trade-offs (area, delay, power) in 
FPGA/CPLD-based digital system implementations.  

CO5: Design and verify complex digital systems such as ALUs, counters, memory units, and 
FSMs using Verilog for practical applications.  

CO6: Use industry-standard simulation tools (Vivado / ModelSim) to perform functional 
verification and validate HDL-based digital designs. 

 

TEXT BOOKS: 

1. Samir Palnitkar-Verilog HDL: A Guide to Digital Design and Synthesis, Pearson Education, 

2nd Ed., 2009.  

2. Vaibbhav Taraate, Digital Logic Design Using Verilog Coding and RTL Synthesis, Springer 

India 2016. 

REFERENCES: 

1.  Michel D. Ciletti- Advanced Digital Design with Verilog HDL,2nd Ed., PHI, 2009 

2.  Padmanabhan, Tripura Sundari -Design through Verilog HDL, Wiley, 2016  

3. S.Brown, Zvonko – Vranesic, Fundamentals of Digital Logic with Verilog Design, TMH, 3rd 

Ed., 2014. 

4. P. Uyemura, Introduction to VLSI Circuits and Systems, John Wiley, 2009 

5. Neil H. E. Weste  and David Money Harris, CMOS VLSI Design - A Circuits and Systems 

Perspective, 4th Edition, Pearson, 2010 

NPTEL LINK 

1. https://onlinecourses.nptel.ac.in/noc25_cs25/preview 

https://vdoc.pub/author/neil-h-e-weste
https://vdoc.pub/author/david-money-harris
https://onlinecourses.nptel.ac.in/noc25_cs25/preview


2. nptel.ac.in/courses/106105165 

3. CADENCE BADGE EXAM 

System design and verification learning Map: Course - Verilog Language and Application  

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 

 
Standalone Desktop with Vivado Software -30 Nos 
Basys 3 AMD Artix™ 7 FPGA Trainer Board- 20 Nos 
 

 

https://nptel.ac.in/courses/106105165


 

COURSE 
CODE 

COURSE TITLE L T P C 

 
24EV402 ANALOG CIRCUITS –I (Lab Integrated) 

 
2 0 2 3 

COURSE OBJECTIVES: 

 

● To understand the working principles of rectifiers, power supply filters, and 
voltage regulators. 

● To learn different methods of biasing BJT and MOSFET to ensure stable amplifier 
operation. 

● To analyze and design single-stage and multi-stage BJT amplifiers using small 
signal models. 

● To explore various MOSFET amplifier configurations and perform small-signal 
analysis. 

● To study the frequency response characteristics of both BJT and MOSFET 
amplifiers. 

● To gain hands-on experience in designing and simulating analog circuits using 
electronic tools. 

UNIT I RECTIFIERS AND POWER SUPPLY CIRCUITS 6+6 

 
Rectifier: Half-wave and full-wave rectifiers - Bridge rectifiers - Calculation of Ripple factor, 

rectification efficiency, Transformer utilization factor and regulation  

Power Supply: Filters - L, C, L-Section and Pi - Voltage Regulators - Series and Shunt type. 

Experiment: 
1. Full-wave rectifier and Bridge Rectifier 
2. Voltage Regulator 

UNIT II BIASING OF DISCRETE BJT AND MOSFET 6 

1.  

2. DC Load line, operating point, Various biasing methods for BJT – Design – Stability – Bias 

compensation, Thermal stability, DC bias analysis of MOSFET circuits. 

 
UNIT III DISCRETE BJT AMPLIFIERS 

 
 6+6 

 
Small signal Analysis of Common Emitter – AC Load line, Voltage swing limitations, Common 

Collector and Common Base amplifiers – Differential amplifiers – CMRR – Darlington Amplifier 

– Multi-stage amplifiers – Cascode Amplifier.  

Experiments: 
3. Darlington Amplifier 



3. 4. BJT Cascode amplifier 

UNIT IV DISCRETE MOSFET AMPLIFIERS 6+9 

 
Small signal Analysis of amplifiers – Common Source amplifier, Voltage swing limitations, Small 

signal Analysis of Source Follower and Common Gate amplifiers, Cascode amplifiers, Differential 

amplifiers. 

Experiments: 
5. Differential Amplifier 
6. MOSFET Cascode amplifier  

4. 7. MOSFET Cascode amplifier (Simulation) 
 

UNIT V FREQUENCY RESPONSE OF BJT AND MOSFET 6+9 

 
Frequency response of BJT – Transistor amplifier with circuit capacitors, short circuit current gain, 

Miller effect and Miller capacitance, High-frequency analysis of CE amplifier. 

Frequency response of MOSFET – High-frequency MOSFET model, Unit gain bandwidth, Miller 

effect and Miller capacitance, High-frequency analysis of MOSFET CS amplifier. 

Experiments: 
8. Frequency response of CE amplifier 

5. 9. Frequency response of CS amplifier 
6. 10. Frequency response of CS amplifier (Simulation) 

                TOTAL: 30 Theory + 30 Lab = 60 PERIODS 

COURSE OUTCOMES: 

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

CO1: Understand and analyze rectifier and power supply circuits. 

CO2: Analyze the DC biasing and stability of BJT and MOSFET circuits. 

CO3: Perform small-signal analysis and design of discrete BJT amplifier circuits. 

CO4: Perform small-signal analysis and design of discrete MOSFET amplifier circuits. 

CO5: Analyze the frequency response of BJT and MOSFET amplifiers. 

CO6: Design and simulate practical analog circuits using BJT and MOSFET. 

TEXT BOOKS: 
 

1. Donald A. Neamen, Electronic Circuits Analysis and Design, 3rd Edition, McGraw Hill 
Education (India) Private Ltd., 2010. 

2. Adel. S. Sedra, Kenneth. C. Smith, "Micro Electronic Circuits: Theory and Applications",7th 
Edition, Oxford University Press,2017. 



3. Robert L. Boylestad and Louis Nasheresky, Electronic Devices and Circuit Theory, 11th 
Edition, Pearson Education, 2015. 

 

REFERENCES: 

1. Behzad Razavi, "Design of Analog CMOS Integrated Circuits", Tata McGraw Hill,2017.  
2. Paul Gray, Hurst, Lewis, Meyer, "Analysis and Design of Analog Integrated Circuits", John 

Willey & Sons, 5th Edition,2009. 
3. Sedra and Smith, Micro Electronic Circuits, 7th Edition, Oxford University Press, 2015. 
4. Millman.J, Halkias C.C and Chetan Parikh "Integrated Electronics-", 2nd Edition, McGraw 

Hill,2017.  
5. Jacob Millman and Arvin Grabel, Micro Electronics, 2nd Edition, McGraw Hill Education 

(India) Pvt Limited, 2017. 
6. Floyd, Electronic Devices, 9th Edition, Pearson Education, 2012. 
 

NPTEL LINK 

https://nptel.ac.in/courses/108106188 

https://nptel.ac.in/courses/108102112 

CADENCE BADGE EXAM 

Custom IC/Analog Physical Design and Verification Learning Map: Course - Cadence Analog 

IC Design Flow  

LIST OF EQUIPMENT FOR A BATCH OF 30 STUDENTS 

Requirements for a batch of 30 students 
 

Sl. No. Equipment Quantity 

1 CRO/DSO (Min 30MHz) 15 

2 Signal Generator/Function Generators (3 MHz) 15 

3 Dual Regulated Power Supplies (0-30V) 15 

4 Digital Multimeter 15 

5 Components and Accessories 30 
Components and Accessories: 
Transistors, Resistors, Capacitors, Diodes, Bread Boards and wires. 
Simulation Tool: PSpice / Open Source 

 



 

COURSE 
CODE 

COURSE TITLE L T P C 

 
24EV403 DIGITAL CIRCUIT DESIGN WITH CMOS 3 0 0 3 

COURSE OBJECTIVES: 

 

● Understand how MOS transistors work and how they are used in digital circuits. 

● Learn how CMOS technology is used to make chips, including layout and design rules. 

● Analyze and design CMOS inverters and understand how delays and power affect the 

performance. 

● Explore various logic circuit styles like static, dynamic, and pass-transistor logic. 

● Design and analyze sequential circuits like flip-flops and latches using CMOS. 

● Learn about timing issues in digital systems such as clock skew and time borrowing. 

UNIT I MOS TRANSISTOR THEORY 9 

+ 
MOS Transistors – Enhancement Mode Transistor Action – Output and transfer Characteristics – 

Threshold Voltage and Body Effect – Surface Conditions and Inversion (Weak, Moderate, Strong) 

– MOS Capacitance Models: Gate Capacitance, Diffusion Capacitance.  

Second-Order Effects: Carrier Velocity Saturation – Channel Length Modulation – Drain-Induced 

Barrier Lowering (DIBL) – Punch through – Hot Carrier Effects and Impact Ionization – Junction 

Leakage. 

UNIT II CMOS TECHNOLOGY, LAYOUT, AND DESIGN RULES 9 

CMOS Technologies: Fabrication steps, P-Well Process, N-Well Process, Twin-Tub Process – 

Latch-Up and Prevention Methods. 

Layout: Stick Diagrams and Layout Diagrams – Design Rules: Lambda-Based and Micron-

Based Design Rules – Overview of Design Rule Check (DRC) Concepts – Overview of CMOS 

Process Enhancements: Scaling – Metal Gate – SOI – Introduction to FinFET. 

 
UNIT III CMOS INVERTER DESIGN 

 
9 

Invertor Design: NMOS and CMOS Inverters – DC and Transient Characteristics – Inverter 

Ratio (PMOS/NMOS Sizing and Aspect Ratio) – Design Considerations and Noise Margins – 

Rise Time, Fall Time, and Propagation Delay – Switching Time Calculation  



Delay Models: RC Delay, Elmore Delay – Delay Estimation: Logical Effort – Transistor Sizing 

for Delay Minimization – Power Dissipation and Interconnect. 

UNIT IV LOGIC CIRCUIT DESIGN 9 

 
CMOS Logic Structures:  CMOS Logic (NAND, NOR, XOR Gates) – Pseudo-NMOS Logic, 

Domino Logic– Pass-Transistor Logic – Transmission Gates  

CMOS Design: Static CMOS - Pull-up and Pull-down Network; Dynamic CMOS- Precharge and 

Evaluation Phases. 

UNIT V SEQUENTIAL CIRCUIT DESIGN 9 

 
Latches and Flip-Flops Using pass transistors &Transmission Gates –Setup and Hold Violations – 

Incorrect Clocking Assumptions – Delay Constraints – Clock Skew and Timing: Clock 

Distribution Basics. Pipelining with FFs and Latches, Time borrowing.  

                                           TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

 
On successful completion of this course, the student will be able to 

CO1: Understand the operation of MOS transistors, including threshold voltage, body effect, 
inversion conditions, and capacitance models.  

CO2: Explain and compare CMOS fabrication processes and apply layout design rules and latch-
up prevention techniques.  

CO3: Analyze and Design CMOS inverters considering DC/Transient characteristics, delay 
models, noise margins, and power dissipation.  

CO4: Design combinational logic circuits using CMOS logic styles including static, dynamic, 
pass-transistor, and transmission gate logic.  

CO5: Design and evaluate sequential circuits using CMOS logic, addressing timing constraints, 
setup/hold times, pipelining, and clocking issues.  

CO6: Use EDA tools to simulate and verify CMOS circuits and timing behavior. 

 

TEXT BOOKS: 

1. Neil H.E. Weste and David Harris, CMOS VLSI Design: A Circuits and Systems 
Perspective, 4th/5th Edition, Pearson. 

2. Jan M. Rabaey, Anantha Chandrakasan, and Borivoje Nikolic, Digital Integrated Circuits: 
A Design Perspective, 2nd Edition, Pearson. 



3. Sung-Mokang, Yusufleblebici, ChulwooKim ― CMOS Digital Integrated Circuits: 

Analysis & Design, 4th Edition Mc Graw Hill Education, 2013. 

REFERENCES: 

1. Wayne Wolf, Modern VLSI Design: Systems on Silicon, 4th Edition, Pearson. 

2. Neil Weste and Kamran Eshraghian, Principles of CMOS VLSI Design: A Systems 

Perspective, 2nd Edition. 

3. M.J.Smith, Application Specific Integrated Circuits, Addisson Wesley, 1997. 

4. Wayne Wolf, Modern VLSI Design: System On Chip, Pearson Education, 2007 

NPTEL LINK 

https://onlinecourses.nptel.ac.in/noc22_ee38/preview 
nptel.ac.in/courses/108106158 

CADENCE BADGE EXAM 

System Design and Verification learning map: Course – Digital IC Design Fundamentals 

 

https://onlinecourses.nptel.ac.in/noc22_ee38/preview
https://nptel.ac.in/courses/108106158


 

COURSE 
CODE 

COURSE TITLE L T P C 

 
24EV404 CONTROL SYSTEMS ENGINEERING 3 0 0 3 

COURSE OBJECTIVES: 

 

● To introduce the components and structure of control systems with practical examples. 

● To develop understanding of time domain analysis for first and second-order systems. 

● To analyze system behavior in frequency domain using various plotting techniques. 

● To study and apply methods for determining system stability. 

● To explore state-space modeling and analyze controllability and observability. 

● To introduce digital control systems and design controllers using state feedback. 

UNIT I COMPONENTS OF THE CONTROL SYSTEM  8 

 
Terminology and Basic Structure-Feed forward and Feedback control theory, Mechanical Transfer 

Function Models-Block Diagram Models-Signal flow graphs models  

UNIT II TIME RESPONSE WITH SYSTEM DESIGN 8 

Transient Response-Steady State Response-Measures of performance of the standard first order 

and second order system-effect on an additional zero and an additional pole-steady error constant 

and system- type number- Overview of PID control systems.   

UNIT III FREQUENCY RESPONSE WITH SYSTEM ANALYSIS 12 

Closed loop frequency Response-Performance specification in frequency domain- Frequency 

response of standard second order system- Bode Plot – Polar plot, Design of compensators using 

Bode plots- lead compensator, lag compensator, lag-lead compensator   

UNIT IV STABILITY ANALYSIS 9 

 
Concept of stability-Bounded - Input Bounded - Output stability-Routh stability criterion-

Relative stability-Root locus concept-Guidelines for sketching root locus- Nyquist stability 

criterion. 

 

 



UNIT V CONTROL SYSTEM ANALYSIS 9 

 
State variable representation-Conversion of state variable models to transfer functions-

Conversion of transfer functions to state variable models-Solution of state equations-Concepts of 

Controllability and Observability-Stability of linear systems- Equivalence between transfer 

function and state variable representations-State variable analysis of digital control system-Digital 

control design using state feedback. 

                                           TOTAL: 45 PERIODS 

COURSE OUTCOMES: 

 
On successful completion of this course, the student will be able to 
 
CO1: Understand the components and structure of control systems, including basic 
terminologies, feedforward and feedback systems, and modelling techniques using block 
diagrams and signal flow graphs.  
CO2: Analyze time-domain responses of first- and second-order systems, and evaluate 
performance measures, steady-state errors, and the impact of poles and zeros in system behavior, 
including the basics of PID control.  

CO3: Analyse the frequency response characteristics for both open loop and closed loop system  

CO4: Evaluate and design frequency response-based control systems using Bode plots, Polar 
plots, and compensator design techniques such as lead, lag, and lag-lead compensators.  

CO5: Assess system stability using techniques like Routh-Hurwitz, Root Locus, and Nyquist 
criteria and apply these for controller tuning and feedback analysis.  

CO6: Model and analyze systems using state-space techniques, including transfer function 
conversions, solving state equations, and understanding controllability, observability, and digital 
control system design using state feedback. 

TEXT BOOKS: 

 
1. M.Gopal,“Control System – Principles and Design”, Tata McGraw Hill, 4th Edition, 2012. 

2. J.Nagrath and M.Gopal, “Control System Engineering”, New Age International Publishers, 

7th Edition, 2021.  

REFERENCES: 

1. K.Ogata, “Modern Control Engineering”, PHI, 5th Edition, 2012.  

2. S.K.Bhattacharya, “Control System Engineering”, Pearson, 3rd Edition, 2013.  

3. Benjamin.C.Kuo, “Automatic Control Systems”, Prentice Hall of India, 10th Edition, 2017. 



4. Houpis C H and Sheldon S N ,Linear Control System Analysis and Design with 

MATLAB Fifth Edition, CRC Press Taylor and Francis, 2014. 

NPTEL LINK 

1.  https://onlinecourses.nptel.ac.in/noc20_ee90/preview 

 



 

24CS302 

ADVANCED JAVA PROGRAMMING 

(Lab Integrated) 

(Common to All Branches) 

L T P C 

3 0 3 4.5 

OBJECTIVES: 

The Course will enable learners to: 

● Gain a comprehensive understanding of the Java Collections Framework and its various 

interfaces and implementations. 
● Learn the details of Java I/O streams and utility classes for managing dates, numbers, 

and currencies. 
● Develop a thorough understanding of the Stream API introduced in Java 8 and its various 

operations. 
● Explore advanced object serialization and string tokenizing techniques, including pattern 

matching with regular expressions. 
● Understand advanced Stream API features and gain proficiency in using regular 

expressions for text processing. 
UNIT I  COLLECTIONS FRAMEWORK AND UTILITY CLASSES 9+9 

Introduction to Collections Framework - Collection Interface- Methods in Collection Interface - 

Iterable and Iterator Interfaces - List Interface- ArrayList - LinkedList - Set Interface - HashSet- 

LinkedHashSet - TreeSet - Map Interface - HashMap -LinkedHashMap- TreeMap - Queue 

Interface -PriorityQueue - Deque Interface - Utility Classes. 

List of Experiments 

1. Write a program that measures the time taken for insertion, deletion, and search 

operations on ArrayList, LinkedList, HashSet, and TreeSet for varying sizes of input 

data. 

2. Implement a custom data structure that combines features of a list and a set. 

3. Write a Java program to create a HashMap where the keys are strings, and the values 

are integers Add five key-value pairs to the map. Print all the keys and values in the 

map. Remove an entry by key. Update the value associated with a specific key. Check 

if the map contains a specific key and a specific value. 

UNIT II DATE HANDLING AND SERIALIZATION 9+9 

Date – Calendar – Comparable interface – Observer Interface –– Serialization – Dates - 

Numbers, and Currency - Working with Dates - Numbers and Currencies - Object Serialization 

- Serializable Interface - Writing and Reading Serializable Objects -Transient Keyword- 

SerialVersionUID. 

List of Experiments 

1. Create a class representing a complex object with nested data structures. Serialize the object 

to a file, then deserialize it back and verify that the object remains intact. 



2. Write a program that formats dates and currencies according to different locales. 

3. Create a class hierarchy representing different types of objects (e.g., Person, 

Employee). Serialize instances of these classes to a file using object serialization. 

UNIT III STREAM API AND FUNCTIONAL PROGRAMMING PARADIGMS 9+9 

Overview of Stream API - Importance of Stream API in Java 8 and Beyond – Functional 

Programming Concepts - Creating Streams - Stream Interface Methods - Stream Operations - 

Intermediate Filtering (filter)-Mapping (map, flatMap)-Sorting (sorted)-Distinct (distinct) - Limit 

and Skip (limit, skip) - Terminal Operations -Collecting Results (collect) - Reducing and 

Summarizing (reduce, summaryStatistics)-Iterating (forEach) - Matching and Finding 

(anyMatch, allMatch, noneMatch, findFirst, findAny) -Counting (count). 

List of Experiments 

1. Write a program that performs stream operations like filtering, mapping, and reducing. 

2. Create an infinite stream generator that generates prime numbers. Implement methods to 

check for primality and generate the next prime number. 

3. Write a program that reads a text file containing sentences. Tokenize each sentence into 

words, filter out stopwords, and print the remaining words. 

UNIT IV ADVANCED STRING PROCESSING AND I/O TECHNIQUES 9+9 

String Tokenizer – Parsing - Tokenizing and Formatting - Locating Data via Pattern Matching, 

Tokenizing - Streams - Types of Streams - The Byte-stream I/O hierarchy - Character Stream 

Hierarchy – Random Access File class – the java.io. Console Class - Advanced I/O - Piped 

Streams (PipedInputStream and PipedOutputStream) – SequenceInputStream -

PushbackInputStream and PushbackReader. 

List of Experiments 

1. Write a program that reads a text file and tokenizes it into sentences using the 

StringTokenizer class. 

2. Implement a java program that allows users to open a text file, navigate through it using 

random access, insert, delete, and modify text at specific positions within the file. 

3. Implement a program that uses advanced I/O techniques like PipedInputStream, 

PipedOutputStream, SequenceInputStream, and PushbackInputStream. 

UNIT V 
ADVANCED STREAM FEATURES AND REGULAR 

EXPRESSIONS 
9+9 

Importance and Use Cases of Advanced Stream Features - Creating Custom Streams -Stream 

Generators (Stream.generate, Stream.iterate) - Infinite Streams - Using Spliterators – 

Advanced Stream Operations - FlatMapping - Chaining Stream Operations - Stream Peeking 

(peek) - Advanced Filtering Techniques - Introduction to Regular Expressions - Character 

Classes - Quantifiers - Pattern Matching - Groups and Capturing - Regex in Java - 



java.util.regex Package Pattern Class - Matcher Class - String Manipulation with Regex - 

Splitting Strings - Replacing Text (replaceAll, replaceFirst) - Replacing with Backreferences. 

List of Experiments 

1. Implement custom stream generators using Stream.generate and Stream.iterate 

methods. 

2. Write a program that demonstrates advanced stream operations like flatMapping, 

chaining stream operations, and peeking. 

3. Develop a program that utilizes regular expressions to perform string manipulation 

tasks such as splitting strings, replacing text, and extracting specific patterns. 

TOTAL: 45+45 = 90 PERIODS 

OUTCOMES: 

Upon completion of the course, the students will be able to: 

CO1: Implement various data structures by utilizing core Java features and libraries 

CO2: Demonstrate proficiency in handling Java I/O operations, including file manipulation for 

efficient data storage and retrieval. 

CO3: Apply and Analyze the Stream API for functional programming and data processing. 

CO4: Implement advanced object serialization for complex data structures. 

CO5: Utilize regular expressions for text parsing and string manipulation. 

CO6: Build applications using advanced Java programming techniques. 

TEXT BOOK: 

1. Cay S. Horstmann, "Core Java Volume I--Fundamentals," 12th Edition, 2019. 
2. Joshua Bloch, "Effective Java," 3rd Edition, 2018. 
3. Raoul-Gabriel Urma, "Java 8 in Action: Lambdas, Streams, and Functional-Style 

Programming," 1st Edition, 2014. 
4. Herbert Schildt, "Java: The Complete Reference," 11th Edition, 2018. 
5. Alan Mycroft and Martin Odersky, "Programming in Scala," 4th Edition, 2020. 
REFERENCES: 

1. Bruce Eckel, "Thinking in Java," 4th Edition, 2006. 
2. Herbert Schildt, "Java: A Beginner's Guide," 8th Edition, 2019. 
3. Richard Warburton, "Java 8 Lambdas: Pragmatic Functional Programming," 1st Edition, 

2014. 
LIST OF EQUIPMENTS: 
JDK/Eclipse 

 

 



 

24CS303 
DATABASE MANAGEMENT SYSTEMS 

(Lab Integrated) 
 

L T P C 

3 0 3 4.5 

COURSE OBJECTIVES: 
The Course will enable the learners: 

• To understand the basic concepts of Data Modeling and Database Systems. 

• To understand SQL and effective relational database design concepts.  

• To learn relational algebra, calculus and normalization. 

• To know the fundamental concepts of transaction processing, concurrency control 
techniques, recovery procedure and data storage techniques. 

• To understand query processing, efficient data querying and advanced databases. 

UNIT I DATABASE CONCEPTS     9+9 
Concept of Database and Overview of DBMS - Characteristics of databases -Data Models, 

Schemas and Instances - Three-Schema Architecture - Database Languages and Interfaces- 

Introductions to data models types- ER Model- ER Diagrams - Enhanced ER Model - reducing 

ER to table Applications: ER model of University Database Application – Relational Database 

Design by ER- and EER-to-Relational Mapping. 

List of Exercise/Experiments 

Case Study using real life database applications anyone from the following list 

a) Inventory Management for a EMart Grocery Shop 

b) Society Financial Management 

c) Cop Friendly App – Eseva 

d) Property Management – eMall 

e) Star Small and Medium Banking and Finance 

● Build Entity Model diagram. The diagram should align with the business and functional 
goals stated in the application. 

 
UNIT II STRUCTURED QUERY LANGUAGE 9+9 

SQL Data Definition and Data Types – Constraints – Queries – INSERT, UPDATE, and DELETE 

in SQL - Views - Integrity Procedures, Functions, Cursor and Triggers - Embedded SQL - 

Dynamic SQL. 

List of Exercise/Experiments 

Case Study using real life database applications anyone from the following list and do the 

following exercises. 

a) Inventory Management for a EMart Grocery Shop 

b) Society Financial Management 



c) Cop Friendly App – Eseva 
d) Property Management – eMall 
e) Star Small and Medium Banking and Finance 

1. Data Definition Commands, Data Manipulation Commands for inserting, deleting, updating 

and retrieving Tables and Transaction Control statements  

2. Database Querying – Simple queries, Nested queries, Sub queries and Joins  

3. Views, Sequences, Synonyms  

4. Database Programming: Implicit and Explicit Cursors 

5. Procedures and Functions  

6. Triggers  

7. Exception Handling  

 
UNIT III RELATIONAL ALGEBRA, CALCULUS AND NORMALIZATION 9+9 

Relational Algebra – Operations - Domain Relational Calculus- Tuple Relational Calculus - 

Fundamental operations.  

Relational Database Design - Functional Dependency – Normalization (1NF, 2NF 3NF and 

BCNF) –Multivalued Dependency and 4NF –Joint Dependencies and 5NF - De-normalization. 

 

List of Exercise/Experiments 

1. Case Study using real life database applications anyone from the following list 

a) Inventory Management for a EMart Grocery Shop 

b) Society Financial Management 

c) Cop Friendly App – Eseva 

d) Property Management – eMall 

e) Star Small and Medium Banking and Finance. 

Apply Normalization rules in designing the tables in scope. 
UNIT IV TRANSACTIONS, CONCURRENCY CONTROL AND DATA STORAGE 9+9 

Transaction Concepts – ACID Properties – Schedules based on Recoverability, Serializability – 

Concurrency Control – Need for Concurrency – Locking Protocols – Two Phase Locking – 

Transaction Recovery –Concepts – Deferred Update – Immediate Update. 

Organization of Records in Files – Unordered, Ordered – Hashing Techniques – RAID – 
Ordered Indexes – Multilevel Indexes - B+ tree Index Files – B tree Index Files. 
List of Exercise/Experiments 

Case Study using real life database applications anyone from the following list  

a) Inventory Management for a EMart Grocery Shop 



b) Society Financial Management 
c) Cop Friendly App – Eseva 
d) Property Management – eMall 
e) Star Small and Medium Banking and Finance 

Ability to showcase ACID Properties with sample queries with appropriate settings for the 
above scenario. 
UNIT V QUERY OPTIMIZATION AND ADVANCED DATABASES 9+9 

Query Processing Overview – Algorithms for SELECT and JOIN operations – Query optimization 

using Heuristics. 

Distributed Database Concepts – Design –Concurrency Control and Recovery – NOSQL 

Systems – Document-Based NOSQL Systems and MongoDB. 

Explain Plan Statement – Parsing Output – Join Orders and Methods – Indexes - Standard 

Issues – Query Tuning - Explain Plan vs Explain Analyses. 

List of Exercise/Experiments 

Case Study using real life database applications anyone from the following list  

a) Inventory Management for a EMart Grocery Shop 

b) Society Financial Management 
c) Cop Friendly App – Eseva 
d) Property Management – eMall 
e) Star Small and Medium Banking and Finance 

 

Build PL SQL / Stored Procedures for Complex Functionalities, ex EOD Batch Processing for 
calculating the EMI for Gold Loan for each eligible Customer. 

TOTAL: 45 + 45 = 90 PERIODS 

OUTCOMES: 

After completing the course, students will have the ability to 
CO1: Map ER model to Relational model to perform database design effectively. 
CO2: Implement SQL and effective relational database design concepts. 
CO3:Apply relational algebra, calculus and normalization techniques in database design. 
CO4: Understand the concepts of transaction processing, concurrency control, recovery   
procedure and data storage techniques. 
CO5:Evaluate and implement transaction processing, concurrency control mechanisms, and 

recovery procedures to maintain data integrity. 
CO6:Analyze and optimize database queries and understand the features and applications of 

advanced and distributed database systems, including NoSQL. 
 

TEXTBOOKS: 

1. Elmasri R. and S. Navathe, “Fundamentals of Database Systems”, Pearson Education, 7th 
Edition, 2016. 

2. Abraham Silberschatz, Henry F.Korth, “Database System Concepts”, Tata McGraw Hill , 
7th Edition, 2021. 



REFERENCES: 
1. Elmasri R. and S. Navathe, Database Systems: Models, Languages, Design and 

Application Programming, Pearson Education, 2013.Raghu Ramakrishnan, Gehrke 
“Database Management Systems”, MCGraw Hill, 
3rd Edition 2014. 

2. Plunkett T., B. Macdonald, “Oracle Big Data Hand Book” , McGraw Hill, 
First Edition, 2013 

3. Gupta G K , “Database Management Systems” , Tata McGraw Hill Education 
Private Limited, New Delhi, 2011. 

4. C. J. Date, A.Kannan, S. Swamynathan, “An Introduction to Database 
Systems”, Eighth Edition, Pearson Education, 2015. 

5. Maqsood Alam, Aalok Muley, Chaitanya Kadaru, Ashok Joshi, Oracle NoSQL 
Database: Real-Time Big Data Management for the Enterprise, 
McGraw Hill Professional, 2013. 

6. Thomas Connolly, Carolyn Begg, “Database Systems: A Practical Approach to Design, 
Implementation and Management”, Pearson, 6th Edition, 2015. 

7. Database Management System Part – 1 
https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_0127580666 
7282022456_shared/overview 
8. Database Management System Part – 2 

https://infyspringboard.onwingspan.com/web/en/app/toc/lex_auth_0127673 
005629194241_shared/overview 

9. Online Resources:https://infyspringboard.onwingspan.com/web/en/page/home 
LIST OF EQUIPMENTS: 

1. MySql and Eclipse / NetBeans IDE or Equivalent 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Course Code PROBABILITY AND RANDOM PROCESSES 
(Theory Course) 

(Common to III Semester ECE and EEV Branches) 

L T P C 
 
 
24MA302 

 

 
3 

 

 
1 

 

 
0 

 

 
4 

 
 

OBJECTIVES 
 

The course will enable the learners to: 
 

 Provide the necessary basic concepts of random variables and introduce some standard 

distributions. 

       Comprehend the concepts of joint distributions, marginal and conditional distributions. 
 

       Understand the classification of random processes. 
 

       Introduce the concept of auto correlation, cross correlation, and its spectral densities. 
 

       Acquire the knowledge of linear systems with random inputs. 
 

UNIT I ONE-DIMENSIONAL RANDOM VARIABLES                                                              12 
 

Basic probability, Independent events, Conditional probability (definition) - Random variable - Discrete 

and continuous random variables - Moments - Moment generating functions - Binomial, Poisson, 

Geometric, Uniform, Exponential and Normal distributions. 

 
 
UNIT II TWO-DIMENSIONAL RANDOM VARIABLES                                                            12 
 

Joint distributions - Marginal and conditional distributions - Covariance - Correlation and linear 

regression - Transformation of random variables. 

 
 
UNIT III    RANDOM PROCESSES                                                                                               12 
 

Classification - Stationary process - Poisson process - Markov process - Discrete time Markov chain- 

Random telegraph process. 

UNIT IV    CORRELATION AND SPECTRAL DENSITIES                                                      12 
 

Auto correlation functions - Cross correlation functions - Properties - Power spectral density 
 

(continuous) - Cross spectral density (continuous) - Properties. 
 
 
 
UNIT V      LINEAR SYSTEMS WITH RANDOM INPUTS                                                        12 

Linear time invariant system - System transfer function - Linear systems with random inputs - Auto 

correlation and cross correlation functions of input and output. 
 

TOTAL: 60 PERIODS 



COURSE OUTCOMES 
 

Upon completion of the course, the students will be able to: 
 
CO1: Compute the statistical measures of standard distributions. 
 

CO2:  Determine the correlation and regression for two dimensional random variables. CO3: Analyze various types 

of Random Processes. 

CO4: Compute the auto correlation and power spectral densities of the random processes.  

CO5: Determine the output power spectral density of a linear system with random inputs. 

CO6: Apply the concept of correlation and spectral density in random telegraph signal processes. 
 
 
 
TEXT BOOKS: 
 

1.   R.D. Yates and D.J. Goodman, “Probability and Stochastic Processes", Wiley India Pvt. Ltd.,  3 
rd Edition, 2021. 
 

2.   O.C. Ibe, "Fundamentals of Applied Probability and Random Processes", 2nd Edition, Elsevier, 2019. 

REFERENCES: 
 

1.   G.R. Cooper and C.D. McGillem, "Probabilistic Methods of Signal and System Analysis", Oxford 

University Press, New Delhi, 3rd Indian Edition, 2012. 

2.   Hwei Hsu, "Schaum’s Outline of Theory and Problems of Probability, Random Variables and 
Random Processes", Tata McGraw Hill Edition, New Delhi, 2004. 
 

3.   S.L. Miller and D.G. Childers, “Probability and Random Processes with Applications to 
 

Signal Processing and Communications", Academic Press, 2 nd Edition, 2012. 
 

4.   H. Stark and J.W. Woods, “Probability and Random Processes with Applications to Signal Processing 
", Pearson Education, Asia, 3 rd Edition, 2002. 
 

5.   P.Z.  Peebles,  "Probability,  Random  Variables  and  Random  Signal  Principles",  Tata 
McGraw Hill, 4 th Edition, New Delhi, 2002 
 

 

 

 

 

 

 

 

 

 

 



Course Code UNIVERSAL HUMAN VALUES 2: 
UNDERSTANDING HARMONY 

(Common to All Branches) 

L T P C 
 

24GE301 
 

2 
 

1 
 

0 
 

3 
 
OBJECTIVES 
 

The course will enable the learners to: 
 
•  Development of a holistic perspective based on self-exploration about themselves (human 

beings), family, society and nature/existence. 

•  Understanding (or developing clarity) of the harmony in the human being, family, society, and 
nature/existence 

•   Strengthening of self-reflection. 
•   Development of commitment and courage to act. 
 

 
UNIT I NEED, BASIC GUIDELINES, CONTENT AND PROCESS FOR VALUE 

EDUCATION                                                                                                                         9 

Purpose and motivation for the course - recapitulation from Universal Human Values-I -Self- 

Exploration–what is it? – It’s content and process; ‘Natural Acceptance’ and Experiential Validation- 

as the process for self-exploration - Continuous Happiness and Prosperity- A Look at Basic Human 

Aspirations - Right understanding, Relationship and Physical Facility- the basic requirements for the 

fulfilment of aspirations of every human being with their correct priority - Understanding Happiness 

and Prosperity Correctly- A critical appraisal of the current scenario - Method to fulfil the above 

human aspirations: understanding and living in harmony at various levels. 

Practice sessions: To discuss natural acceptance in human beings as the innate acceptance of living 

with responsibility (living in relationship, harmony, and co-existence) rather than as arbitrariness in 

choice based on liking-disliking. 

 
 
UNIT II UNDERSTANDING HARMONY IN THE HUMAN BEING – HARMONY IN 

MYSELF!                                                                                                                                              9 

Understanding human beings as a co-existence of the sentient ‘I’ and the material ‘Body’ - Understanding 

the needs of Self (‘I’) and ‘Body’ - happiness and physical facility -Understanding the Body as an 

instrument of ‘I’ (I being the doer, seer and enjoyer) - Understanding the characteristics and activities of 

‘I’ and harmony in ‘I’ - ‘Understanding the harmony of I with the Body: Sanyam and Health; correct 

appraisal of Physical needs, the meaning of Prosperity in detail - Programs to ensure   



Sanyam and Health. 
 

Practice sessions: To discuss the role others have played in making material goods available to me. 

Identifying from one’s own life. Differentiate between prosperity and accumulation. Discuss programs 

for ensuring health vs dealing with the disease. 

 
 
UNIT III    UNDERSTANDING HARMONY IN THE FAMILY AND SOCIETY- HARMONY 

IN HUMAN-HUMAN RELATIONSHIP                                                                     9 

Understanding values in a human-human relationship - the meaning of Justice (nine universal values 

in relationships) and the program for its fulfillment to ensure mutual happiness -Trust and Respect as 

the foundational values of relationship - Understanding the meaning of Trust; Difference between 

intention and competence - Understanding the meaning of Respect, Difference between respect and 

differentiation; the other salient values in a relationship - Understanding the harmony in the society 

(society being an extension of the family) - Resolution, Prosperity, fearlessness (trust) and co- 

existence as comprehensive Human Goals - Visualizing a universal harmonious order in society- 

Undivided Society, Universal Order- from family to world family. 

Practice sessions: To reflect on relationships in family, hostel and institute as extended family, real- 

life examples, teacher-student relationship, the goal of education etc. Gratitude as a universal value in 

relationships. Discuss scenarios. Elicit examples from students’ lives. 

 
 
UNIT IV    UNDERSTANDING HARMONY IN NATURE AND EXISTENCE - WHOLE 

EXISTENCE AS COEXISTENCE                                                                                               9 

Understanding the harmony in Nature - Interconnectedness and mutual fulfillment among the four 

orders of nature- recyclability and self-regulation in nature - Understanding Existence as the Co- 

existence of mutually interacting units in all-pervasive Space - Holistic perception of harmony at all 

levels of existence. 

Practice sessions: To discuss human beings as the cause of imbalance in nature (film “Home” can be 
 

used), pollution, depletion of resources and role of technology etc. 
 

 



UNIT V      IMPLICATIONS OF THE ABOVE HOLISTIC UNDERSTANDING OF 

HARMONY IN PROFESSIONAL ETHICS                                                                             9 

Natural acceptance of human values - Definitiveness of Ethical Human Conduct - Basis for Humanistic 

Education, Humanistic Constitution and Humanistic Universal Order - Competence in professional 

ethics: a. Ability to utilize professional competence for augmenting universal human order b. Ability to 

identify the scope and characteristics of people-friendly and eco-friendly production systems, c. Ability 

to identify and develop appropriate technologies and management patterns for the above production 

systems - Case studies of typical holistic technologies, management 

models and production systems - Strategy for the transition from the present state to Universal Human 

Order: a. At the level of the individual: as socially and ecologically responsible engineers, technologists, 

and managers b. At the level of society: as mutually enriching institutions and organizations - Sum up. 

Practice Exercises and Case Studies e.g. To discuss the conduct as an engineer or scientist etc. 
 

TOTAL: 45 PERIODS  
COURSE OUTCOMES 
 

Upon completion of the course, the students will be able to: 
 
CO1: develop self-awareness and a deeper understanding of their surroundings, including family, 

society, and nature. 

CO2: identify and resolve inner conflicts based on natural acceptance. 
 

CO3:  become more responsible towards life, and handle problems with sustainable solutions by 

considering human relationships and natural harmony. 

CO4: enhance their critical thinking and analyzing skills. 
 

CO5: develop a stronger commitment towards human values, relationships, and societal well-being. 

CO6: apply what they have learnt in different day-to-day settings in real life, and take the initial steps 

towards integrating these values into daily life. 

TEXTBOOKS: 
 

1.  Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, First edition: 

New Delhi, 2010, ISBN: 978-81-7446-781-2 Reprint: 2010, 2011, 2013, 2016, 2018, 2019 (Second 

edition: New Delhi, 2019, ISBN: 978-93-87034-47-1) 

2. A foundation course in Human Values and Professional Ethics RR Gaur, R Asthana, GP Bagaria, Third 

revised edition: New Delhi, 2023, ISBN: 978-81-957703-7-3 (Printed Copy), ISBN: 978-81-957703-

6-6 (e-book), UHV Publications. 

 

 

 



 

REFERENCES: 
 

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

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

3.   The Story of Stuff (Book). 
 

4.   The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi 
 

5.   Small is Beautiful-E. F Schumacher. 
 

6.   Slow is Beautiful-Cecile Andrews 
 

7.   Economy of Permanence - J C Kumarappa 
 

8.   Bharat Mein Angreji Raj – Pandit Sunderlal 
 

9.   Rediscovering India – by Dharampal 
 

10. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



24CS311 
APTITUDE AND CODING SKILLS – I 

(Common to All Branches) 

L T P C 

0 0 3 1.5 

OBJECTIVES: 

  The Course will enable learners to: 

● Develop vocabulary for effective communication and reading skills. 
● Build the logical reasoning and quantitative skills.  
● Develop error correction and debugging skills in programming. 
List of Exercises: 

1. English – Phase I 
Vocabulary: Synonyms, Antonyms, Grammar: Subject-Verb Agreement, Tenses and Articles, 

Prepositions and Conjunctions, Speech and Voices, Comprehension: Inferential and Literal 

Comprehension, Contextual Vocabulary, Comprehension ordering 

2. Logical Reasoning – Phase I 
Deductive Reasoning: Coding deductive logic, Directional sense, Blood relations, Objective 

Reasoning, Selection decision tables, Puzzles, Inductive reasoning: Coding pattern and 

Number series pattern recognition, Analogy and Classification pattern recognition, Abductive 

Reasoning: Logical word sequence, Data sufficiency 

3. Quantitative Ability - Phase I 
Basic Mathematics: Divisibility, HCF and LCM, Numbers, decimal fractions and power, 

Applied Mathematics: Profit and Loss, Simple and Compound Interest, Time, Speed and 

Distance, Engineering Mathematics: Logarithms, Permutation and Combinations, Probability 

4. Automata Fix – Phase I 
Logical, Compilation and Code reuse 

TOTAL:  45 PERIODS 

OUTCOMES: 

Upon completion of the course, the students will be able to: 
CO1: Develop vocabulary for effective communication skills. 
CO2: Build the logical reasoning enhance critical thinking. 
CO3: Develop error correction and debugging skills in programming. 
CO4: Apply programming skills to develop programs efficiently 
CO5: Solve problems using quantitative skills 

  CO6: Develop effective reading and listening skills. 
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CODE 

 
COURSE TITLE 
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24EV311 

 
PRODUCT DEVELOPMENT LAB - I 

 
0 

 
0 

 
2 

 
1 

                                  LIST OF EXPERIMENTS 

1. Implementation of Design Process. 

2. Present the product idea. 

TOTAL: 30 PERIODS 

COURSE OUTCOMES: 

 
CO1: Develop their intellectual skills for understanding the concepts, rules or procedures. 

  
CO2: Develop their cognitive strategy to think, organize, learn and behave. 

 
CO3: Demonstrate the ability to provide conceptual design strategies for a product. 

 CO4: Describe procedure for designing a prototype. 

CO5: Recognize interdisciplinary strategies for solving complex problems.  

CO6: Apply integrative strategies for solving complex problems. 

LIST OF EQUIPMENT: 

Sl. No. Equipment Quantity 
1. CNC Router 1 
2. 3D Printer 1 
3. 3D Scanner 1 
4. Laser Cutting Machine 1 
5. Centre lathe 2 

6. Arc Welding transformer with cables and 
holders 2 

7. Plumbing tools 2 Sets 
8. Carpentry Tools 2 Sets 
9. Multimeter 10 
10. Drilling Machine 1 
11. Solder Stations 5 Sets 
12. Desoldering Machine 1 
13. PCB Milling Machine 1 

14. Variable Power Supply 1 

15. 
Electronic Components like Resistors, 
Transistors, Diode, Inductor, Capacitors, IC 
etc., 

10 Sets 

16. Personal Desktop Computers 30 
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C 

24EV411                PRODUCT DEVELOPMENT LAB - II 0 0 2 1 

 
LIST OF EXPERIMENTS 

1. Develop a prototype. 

2. Demonstration of the project/product and submission of report. 

 TOTAL: 30 PERIODS 

COURSE OUTCOMES: 

At the end of this course, the students will be able to: 
CO1: Understand and explain the real time problems through literatures. 

CO2: Analyze the methods to develop solution to the systems. 

CO3: Classify, compare and analyze business opportunities for a new product.  

CO4: Summarize and prepare reports for the experimental determinations. 

CO5: Evaluate the performance and effectiveness of the existing problems. 

CO6: Develop life-long learning skills for a productive career. 

LIST OF EQUIPMENT: 

S.NO EQUIPMENT NAME QUANTITY 

1. CNC Router 1 
2. 3D Printer 1 
3. 3D Scanner 1 
4. Laser Cutting Machine 1 
5. Centre lathe 2 
6. Arc Welding transformer with cables and holders 2 
7. Plumbing tools 2 Sets 
8. Carpentry Tools 2 Sets 

9. Multimeter 10 

10. Drilling Machine 1 

11. Solder Stations 5 Sets 

12. Desoldering Machine 1 

13. PCB Milling Machine 1 

14. Variable Power Supply 1 

15. Electronic Components like Resistors, Transistors, 
Diode, Inductor, Capacitors, IC etc., 10 Sets 

16. Personal Desktop Computers 30 

 



COURSE CODE COURSE TITLE L T P C 

24MC301 INDIAN CONSTITUTION  1 0 0 0 

UNIT I  INTRODUCTION 3 

History of Making of the Indian Constitution-Drafting Committee- (Composition & Working) - 
Philosophy of the Indian Constitution-Preamble-Salient Features  

UNIT II 
CONTOURS OF CONSTITUTIONAL RIGHTS & 
DUTIES 3 

Fundamental Rights-Right to Equality-Right to Freedom-Right against Exploitation Right to Freedom 
of Religion-Cultural and Educational Rights-Right to Constitutional Remedies Directive Principles of 
State Policy-Fundamental Duties  

UNIT III ORGANS OF GOVERNANCE 3 

Parliament-Composition-Qualifications and Disqualifications-Powers and Functions-Executive 
President-Governor-Council of Ministers-Judiciary, Appointment and Transfer of Judges, 
Qualifications Powers and Functions. 

UNIT IV EMERGENCY PROVISIONS 3 

Emergency Provisions - National Emergency, President Rule, Financial Emergency 

UNIT V LOCAL ADMINISTRATION 3 

District’s Administration head- Role and Importance-Municipalities- Introduction- Mayor and role of 
Elected Representative-CEO of Municipal Corporation-Pachayati raj- Introduction- PRI- Zila. 
Panchayat - Elected officials and their roles- CEO Zila Pachayat- Position and role-Block level 
Organizational Hierarchy (Different departments)-Village level- Role of Elected and Appointed 
officials-Importance of grass root democracy. 

TOTAL: 15 PERIODS 

COURSE OUTCOMES: 
After the completion of this course, the student will be able to : 

CO1: Able to understand history and philosophy of Indian Constitution. 

CO2: Able to understand the premises informing the twin themes of liberty and freedom from a civil 

rights perspective. 

CO3: Able to understand powers and functions of Indian government. 

CO4: Able to understand emergency rule 

CO5: Able to understand structure and functions of local administration. 

TEXT BOOKS: 

1. Basu D D, Introduction to the Constitution of India, Lexis Nexis, 2015. 

2. Busi S N, Ambedkar B R framing of Indian Constitution, 1st Edition, 2015. 

REFERENCES: 



1. Jain M P, Indian Constitution Law, 7th Edn., Lexis Nexis, 2014. 
2. The Constitution of India (Bare Act), Government Publication,1950 

3. Durga Das Basu, “Introduction to the Constitution of India “, Prentice Hall of India, New 

Delhi.. 
4. R.C.Agarwal, (1997) “Indian Political System”, S.Chand and Company, New Delhi. 

5. Sharma, Brij Kishore, “Introduction to the Constitution of India”, Prentice Hall of India, New 

Delhi 

 



 

 
24MA402 

 
STATISTICS AND LINEAR ALGEBRA 

(Theory Course with Laboratory Component) 

L T P C 

3 0 2 4 

COURSE OBJECTIVES: 
The course will enable the learners to: 

 test the hypothesis for small and large samples. 
 introduce the concept of analysis of variance. 
 understand the concept of statistical quality control. 
 explain the concepts of vector space, bases, and dimensions. 
 acquire knowledge on linear transformations and diagonalization. 

UNIT I TESTING OF HYPOTHESIS 15 

Sampling distributions - Estimation of parameters - Statistical hypothesis - Large sample tests based on Normal 
`distribution for single mean and difference of means - Tests based on t, F distributions for mean and variance- 
Chi-square test - Goodness of fit and Contingency table (test for independence). 
List of Exercises/Experiments using R Programming: 
1. Testing of hypothesis for given data using z - test. 
2. Testing of hypothesis for given data using t - test 

UNIT II DESIGN OF EXPERIMENTS 15 

One-way and two-way classifications - Completely randomized design - Randomized block design - Latin 
square design. 
List of Exercises/Experiments using R Programming: 
1. Perform one way ANOVA test for the given data. 

2. Perform two way ANOVA test for the given data 

UNIT III STATISTICAL QUALITY CONTROL 15 

Control charts for measurements 𝑋 ̅ and R charts) - Control charts for attributes (p, c and np charts) - Tolerance 
limits. 
List of Exercises/Experiments using R Programming: 
1. Interpret the results for 𝑋̅-Chart for variable data. 

2. Interpret the results for R-Chart for variable data 

UNIT IV VECTOR SPACES 15 

Vector spaces - Subspaces - Linear combinations and linear system of equations - Linear independence and 
linear dependence - Bases and dimensions. 
List of Exercises/Experiments using R Programming: 
1. Plot the vector subspace in 3-dimensional space. 
2. Compute the null space of the matrix. 

Unit V LINEAR TRANSFORMATION AND DIAGONALIZATION 15 

Linear transformation - Null spaces and ranges - Dimension theorem - Matrix representation of linear 
transformations - Eigenvalues and eigenvectors - Diagonalizability. 
List of Exercises/Experiments using R Programming: 
1. Write Matrix representation of linear transformations. 
2. Find eigenvalue and eigenvector of linear transformation 

TOTAL: 75 PERIODS 

OUTCOMES 



 
 

CO4: identify the bases and dimensions of vector space. 

CO5: apply linear transformations to practical problems in various fields. 

CO6: solve problems involving eigenvalues, eigenvectors, and diagonalization. 

TEXT BOOKS 
1. R.A. Johnson, I. Miller and J. Freund, "Miller and Freund’s Probability and Statistics for Engineers", 

Pearson Education, Asia, 9th Edition, 2023. 
2. Stephen H. Friedberg, A. J. Insel, and L. Spence, “Linear Algebra” 5th Edition, Prentice Hall of India, 

New Delhi, 2022. 
REFERENCES 

1. J.L. Devore, "Probability and Statistics for Engineering and the Sciences", Cengage Learning, New 
Delhi, 9th Edition, Reprint, 2020. 

2. S.M. Ross, "Introduction to Probability and Statistics for Engineers and Scientists", 6th Edition, 
Elsevier, 2020. 

3. M.R. Spiegel, J. Schiller and R.A. Srinivasan, "Schaum‘s Outline of Theory and Problems of 
Probability and Statistics", Tata McGraw Hill, 4th Edition, 20013. 

4. R. E. Walpole, R. H. Myers, S.L. Myers and K. Ye, "Probability and Statistics for Engineers and 
Scientists”. Pearson Education, Asia, 9th Edition, Reprint 2021. 

5. J.S. Milton and J.C. Arnold, "Introduction to Probability and Statistics", Tata McGraw Hill, 4th Edition, 
2019. 

6. Steven J. Leon, “Linear Algebra with Applications”, Pearson Educational International”, 9th Edition, 
United States of America, 2015 

H mhgg mjh,g m,vm 

Upon completion of the course, the students will be able to: 

CO1: implement the concept of testing of hypothesis to solve real life problems. 

CO2: apply the concept of ANOVA for various experimental designs. 

CO3: prepare the control charts for variables and attributes for analyzing the data. 



 

24CS411 
APTITUDE AND CODING SKILLS – II 

(Common to All Branches) 
L T P C 
0 0 3 1.5 

OBJECTIVES: 
The Course will enable learners to: 
● Develop advanced vocabulary for effective communication and reading skills. 
● Build an enhanced level of logical reasoning and quantitative skills. 
● To develop error correction and debugging skills in programming. 
● To apply data structures and algorithms in problem solving. 

 
List of Exercises: 
1. English – Phase II 
Vocabulary: Synonyms, Antonyms, Grammar: Subject-Verb Agreement, Tenses and Articles, 
Prepositions and Conjunctions, Speech and Voices, Comprehension: Inferential and Literal 
Comprehension, Contextual Vocabulary, Comprehension ordering 
2. Logical Reasoning – Phase II 
Deductive Reasoning: Coding deductive logic, Directional sense, Blood relations, Objective 
Reasoning, Selection decision tables, Puzzles, Inductive reasoning: Coding pattern and 
Number series pattern recognition, Analogy and Classification pattern recognition, Abductive 
Reasoning: Logical word sequence, Data sufficiency 
3. Quantitative Ability - Phase II 
Basic Mathematics: Divisibility, HCF and LCM, Numbers, decimal fractions and power, 
Applied Mathematics: Profit and Loss, Simple and Compound Interest, Time, Speed and 
Distance, Engineering Mathematics: Logarithms, Permutation and Combinations, Probability 
4. Automata Fix – Phase II 
Logical, Compilation and Code reuse 
5. Automata - Phase II 
Data Structure Concepts: Array and Matrices, Linked list, String processing and manipulation, 
Stack/Queue, Sorting and Searching 
Advanced Design and Analysis Techniques: Greedy Algorithms, Minimum Spanning Trees, 
String Matching, Divide and Conquer, Computational Geometry 

TOTAL: 45 PERIODS 
OUTCOMES: 
Upon completion of the course, the students will be able to: 
CO1: Develop advanced vocabulary for effective communication skills. 
CO2: Build an enhanced level of logical reasoning and quantitative skills. 
CO3: Develop error correction and debugging skills in programming. 
CO4: Apply data structures and algorithms in problem solving. 
CO5: Develop advanced vocabulary for effective reading skills 
CO6: Apply advanced algorithm design techniques to develop programs 
 



 

 
 
 
 

24CS403 
WEB DEVELOPMENT FRAMEWORKS 

(Lab Integrated) 
L T P C 
3 0 3 4.5 

COURSE OBJECTIVES: 
The Course will enable the learners: 

• To understand web semantics and related tools and framework 
• To get hands on latest JS based web frameworks 
• To develop a scalable and responsive web application 
• To develop an industry ready application web enterprise feature 

UNIT I ADVANCED TYPESCRIPT 9+9 
Introduction to HTML5 and CSS3, Media Queries, JS, DOM, BootStrap, Variables, Loops, 
Operators, Scope, Hoisting, Arrays, Spread, REST, DeStructuring 

 
Introduction, Advantage of Using TS over JS, and where to Use and not to use TS - 
Understanding the Compiler (Transpiler), and its options, Scope of TS - Variable Scopes, Static 
Data Types - String, Number, Interface, Date - Union, Tuple, Undefined Data Types, Unknown 
vs any vs Never - Object Oriented , Arrow Funcions - Types, KeyOf, TypeOf, InstanceOf 
,Narrowing, Conditional Types - Generics, Enum ,Required / Partial / Optional - Arrays, 
Modules ,Async Processing w Call backs ,Type Inference, Type Compatibility, Utility Type - 
Unit Testing, TSLint 

 
List of Exercise/Experiments 

1) Create a TS Object for Bank Account (with attributes like à customer name, account 
type, balance, data of creation, bank name, branch name, pan card number). Using JS 
Object keyword, try to perform following activities 
➢ List down all the entries of the bank object 
➢ Check the existence of a key 
➢ If key found, get the value for the key 

2) Spread Operator 
➢ Merge Customer and Account Arrays 
➢ Update the Customer Object with the new values 
➢ Develop a function that takes an Spread Argument and calculates total balance. 

UNIT II INTRODUCTION TO REACTJS 9+9 

Introduction to React - ES6 Features, What is React?, React Features - Setting up React 
Development Environment:- Node.js and npm installation, Create React App, Project structure 
- JSX (JavaScript XML):- What is JSX?,JSX Syntax and Rules,JSX Expressions - Components 
in React:- Functional Components, Class Components, Props and PropTypes - State and 
Lifecycle :- State and setState, Lifecycle Methods, Mounting, Updating, and Unmounting, 
Handling Events in React - Event Handling in React :- Synthetic Events, Event Binding, - 
Conditional Rendering:-If-else Statements, Ternary Operator, Logical && Operator 
Lists and Keys:- Rendering Lists, Keys and Reconciliation, Extracting Components. 



 
List of Exercise/Experiments 

1) A leading bank from APAC wants to modernize their banking services and decided to 
build a online multi channel mobile ecommerce platform. As part of the drive, starting 
building following feature set in a staggered model emplying ReactJS as front end library 
and associated libs from React eco system. Feature to be implemented are 

a. User Login Page 
b. Account Summary 
c. Funds Transfer (within bank and outside bank) 
d. Recurring and Fixed deposits 
e. Letter of Credit 
f. Salary or 3rd Party Payment 

2) Unit 2 Scope – Project Setup, Web App Layout Completion using BootStrap or Tailwind, 
Login Page Implementation, Landing Page Implementation, Authentication and 
Authorization Implementation. 

UNIT III REACTJS COMPONENTS 9+9 

Forms and Controlled Components :- Form Handling in React, Controlled Components, 
Uncontrolled Components - Basic Hooks :- useState, useRef, useEffect, - Routing in React:- 
Introduction to React Router, Route, Link, and Switch Components, Route Parameters, 
useNavigate, useParams, - REST API – Axios GET/PUT/Delete/Remove, Interceptor, 
Headers, Authorization Token, Promise and Observables (via rxjs) 
List of Exercise/Experiments 

1) Extend the Project developed in previous section with newly learnt concepts 
a. Unit 3 Scope – Forms and Validation (React Form Validation), Integration of Back 

End Apis via Axios, API Security Implementation, Routes and Navigation with 
Private Routes, Usage of useEffect, UseContext hooks 

UNIT IV REACT PRO TOOLKIT: ERROR MANAGEMENT, ABSTRACTIONS 
& DATA HANDLING 

9+9 

Error Handling :- Error Boundaries, componentDidCatch, Error Handling Strategies 
Higher-Order Components (HOCs) :- What are HOCs?, Creating and Using HOCs, HOCs vs 
Render Props, Code Splitting and Lazy Loading, Server-Side Rendering - Data Fetching with 
React Query :- React Query, Introduction to React Query, Query Keys and Query Functions, 
Query Invalidation and Refetching. 

 
List of Exercise/Experiments 

1) Extend the Project developed in previous section with newly learnt concepts 
a. Unit 4 Scope – Completion of Remaining Modules, Error Handling, HOC and 

AUX implementation, Lazy loaded components for improved performance 
Extend the Project developed in previous section with newly learnt concepts 

UNIT V REACT UNDER THE HOOD: TESTING, CONTEXT API, AND 
REDUX 

9+9 

Testing React Components :- Introduction to Testing, Jest Framework, React Testing Library 
Context API :- Creating Context, Providing and Consuming Context, useContext Hook 
Redux Overview :- What is Redux?, Redux Principles, Single Source of Truth - Redux Actions 
and Reducers :- Redux Actions, Redux Reducers, Combining Reducers. 
 



List of Exercise/Experiments 
1) Extend the Project developed in previous section with newly learnt concepts 

a. Unit 5 Scope – Unit Testing using JEST, Redux implementation for state 
management. 

Business Use Case Implementations 
1) Student Management System 
2) Retail Bank System 
3) eCommerce System 
4) Student LMS Management System 

TOTAL: 45+45=90 PERIODS 

COURSE OUTCOMES: 
 
After completing the course, students will have the ability to 
 
CO1. Understand and apply modern web technologies including HTML5, CSS3, JavaScript, 
and advanced TypeScript concepts to build dynamic web components. 
 
CO2. Develop responsive and modular front-end applications using ReactJS, including 
component creation, state management, and routing. 
 
CO3. Implement advanced React features like hooks (useState, useEffect, useRef), React 
Router, and REST API integration using Axios for dynamic content handling. 
 
CO4. Utilize higher-order components (HOCs), lazy loading, and server-side rendering to 
optimize and abstract React applications. 
 
CO5. Perform unit testing using Jest and RTL, and manage global application state efficiently 
using Context API and Redux. 

CO6. Design and deliver scalable and real-world enterprise web applications with complete 
user interface flow, security, and error handling. 

TEXTBOOKS: 

1) David Flanagan, Javascript The Definitive Guide, Paperback, 7th Edition, 2020. 

2) David Choi ,Full-Stack React, TypeScript, and Node: Build cloud-ready web applications 
using React 17 with Hooks and GraphQL Paperback – Import, 18 December 2020. 

3) Mehul Mohan, Advanced Web Development with React Paperback – 1 January 2020. 

E-RESOURCES: 
1. Parental Website - https://reactjs.org/ 
2. The Road to Learn React: Your journey to master plain yet pragmatic 

React.js by Robin Wieruch 
3. Learning React: Functional Web Development with React and Redux by 

Alex Banks and Eve Porcello 
4. Learning React by KirupaChinnathambi 
5. "React Up & Running" by StoyanStefanov 
6. https://www.edureka.co/reactjs-redux-certification-training 
7. CodePen 

https://www.amazon.in/David-Flanagan/e/B000APEZR4/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/David-Choi/e/B085LJK2XM/ref%3Ddp_byline_cont_book_1
http://www.edureka.co/reactjs-redux-certification-training


 

 

8. CodeSandbox (Preferred) 
9. Stackblitz 

LIST OF EQUIPMENTS: 
▪ NodeJS (v22.11.2) 
▪ Github as code repository 
▪ Visual studio code as IDE 
▪ RTL as unit testing framework 
▪ Responsive design w bootstrap 
▪ ReactJS installation (v17) 
▪ Chrome / FIreFox Browsers (latest) 
▪ Responsive using Media Queries & Bootstrap Material & Antdesign 
▪ Design based Apps 


