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Course Structure for B. Tech. Electronics & Communication Engineering -  
Effective 2025-26 

          

FIRST SEMESTER 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 BSC   Mathematics-1 3 1 0 0 4 4 

2 BSC   Physics-1 3 1 0 0 4 4 

3 ESC   Software Development Fundamentals-1 3 1 0 0 4 4 

4 HSC   English 1 0 2 0 3 2 

5 BSC   Physics Lab-1 0 0 2 0 2 1 

6 ESC   
Software Development Fundamentals 
Lab-1 

0 0 2 0 2 1 

7 ESC   Workshop 0 0 3 0 3 1.5 

8 ESC   Basic Electronics 3 1 0 0 4 4 

9 ESC   Basic Electronics Lab 0 0 2 0 2 1 

TOTAL         28 22.5 
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SECOND SEMESTER 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 BSC   Mathematics-2 3 1 0   4 4 

2 BSC   Physics-2 3 1 0   4 4 

3 ESC   
Software Development Fundamentals 
-2 

3 1 0   4 4 

4 BSC   Physics Lab-2 0 0 2   2 1 

5 ESC   
Software Development Fundamentals 
Lab- 2 

0 0 2   2 1 

6 HSC   
Life Skills & Professional 
Communication Lab 

0 0 2   2 Qualifying 

7 ESC   Engineering Drawing &Design 0 0 3   3 1.5 

8 HSC   Universal Human Values (UHV) 2 1 0   3 3 

TOTAL         24 18.5 
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THIRD SEMESTER 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 BSC   Probability and Random Processes 3 1 0   4 4 

2 PCC   Electronic Devices and Circuits 3 1 0   4 4 

3 PCC   Signals and Systems 3 1 0   4 4 

4 PCC   Digital Circuit Design 3 1 0   4 4 

5 OMC   Environmental Studies 3 0 0   3 Qualifying 

6 PCC   Electronic Devices and Circuits Lab 0 0 2   2 1 

7 PCC   Signals and Systems Lab 0 0 2   2 1 

8 PCC   Digital Circuit Design Lab 0 0 2   2 1 

9 HSC   Economics 2 1 0   3 3 

10 PRC   Summer Training-I (4 weeks) - - -   - 2 

11 PCC   Competitive Programming-I 0 0 2   2 1 

TOTAL         30 25 

 

  



JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, WAKNAGHAT, SOLAN(H.P), INDIA 
 

FOURTH SEMESTER 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 HSC   HSS Elective 2 1 0   3 3 

2 PCC   Analog and Digital Communication 3 1 0   4 4 

3 PCC   Analogue Electronics 3 1 0   4 4 

4 PCC   Digital Signal Processing 3 1 0   4 4 

5 PCC   Network Analysis and Synthesis  3 0 0   3 3 

6 PCC   Analog and Digital Communication Lab 0 0 2   2 1 

7 PCC   Analogue Electronics Lab 0 0 2   2 1 

8 PCC   Digital Signal Processing Lab 0 0 2   2 1 

9 PEC   Discipline Elective-1* 3/2 0 0/2   3/4 3 

10 PCC   Competitive Programming-II 0 0 2   2 1 

TOTAL         29/30 25 

* Discipline electives may run in 3 0 0 or 2 0 2 (L T P ) mode as per requirement of subject  
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FIFTH SEMESTER 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 PCC   
Data Structures and Algorithms 
Design 

3 1 0   4 4 

2 PCC   Electromagnetic Field Theory 3 1 0   4 4 

3 PCC   
Data Structures and Algorithms 
Design Lab 

0 0 2   2 1 

4 PCC   Electromagnetic Field Theory Lab 0 0 2   2 1 

5 PEC   Discipline Elective– 2* 3/2 0 0/2   3/4 3 

6 PEC   Discipline Elective – 3* 3/2 0 0/2   3/4 3 

7 BSC   Science Elective 3 0 0   3 3 

8 OMC   
Indian Constitution & Traditional 
Knowledge 

3 0 0   3 Qualifyng 

9 PRC   Summer Training-II (6 weeks) 0 0 0   0 2 

10 HSC   
Logical and Quantitative Techniques - 
I 

2 0 0   2 2 

TOTAL         28/30 23 
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SIXTH SEMESTER 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 PCC   Advance wireless technologies 3 0 0   3 3 

2 PCC   
Introduction to IOT and embedded 
systems 

3 0 0   3 3 

3 PCC   Digital CMOS VLSI Design 3 0 0   3 3 

4 PEC   Discipline Elective – 4* 3/2 0 0/2   3/4 3 

5 PEC   Discipline Elective -5* 3/2 0 0/2   3/4 3 

6 OEC   Open Elective -1 3 0 0   2 3 

7 
Value 
added 

  Selected Value-Added Course 2 0 0   2 Audit 

8 PCC   Embedded Systems/IOT Lab 0 0 2   2 1 

9 PCC   VLSI Design Lab 0 0 2   2 1 

10 HSC   Soft Skill For Employability - - 2   2 1 

11 PRC   Minor Project - - 4   4 2 

12 HSC   
Logical and Quantitative Techniques - 
II 

2 0 0   2 2 

TOTAL         31/33 25 

 

  



Department of Electronics and Communication Engineering 

SEVENTH SEMESTER 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 PEC   Discipline Elective –6* 3/2 0 0/2   3/4 3 

2 OEC   OpenElective-2 3 0 0   3 3 

3 PRC   Major Project Part-1 0 0     8 4 

4 PRC   Summer Training-III (6 weeks) 0 0 0   0 4 

TOTAL         14/15 14 

EIGHTH SEMESTER 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 PEC   Discipline Elective -7* 3/2 0 0/2   3/4 3 

2 OEC   Open Elective-3 3 - -   3 3 

3 PRC   Major Project Part-2 - - 16   16 8 

TOTAL         22/23 14 

Total Credits for B.Tech. – 167.0 
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Mandatory Internships/Summer Trainings 

Summer Training -I  (4 weeks)  (In summer vacation after second semester ) 

          

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 PRC1   

Inter/Intra institutional activities 
(Training with higher Institutions; Soft 
skill training organized by Training and 
Placement Cell of the respective 
institutions; contribution at incubation/ 
innovation /entrepreneurship cell of the 
institute; participation in conferences/ 
workshops/ competitions  etc.; Learning 
at Departmental Lab/ Tinkering Lab/ 
Institutional workshop; Working for 
consultancy/ research project within the 
institutes and Participation in all the 
activities of Institute’s Innovation  
Council  for  e.g.: IPR workshop/ 
Leadership Talks/ Idea/Design/ 
Innovation/ Business Completion/ 
Technical Expos etc.) 

0 0 6   6 2 

TOTAL         6 2 
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Summer Training -II (6 weeks) (In summer vacation after fourth semester) 

          

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 PRC1   

Industrial/Govt./    NGO/MSME/Rural    
Internship/    Innovation 
/Entrepreneurship  (Students  may  
choose  either  to  work  on innovation  
or  entrepreneurial  activities  resulting  
in  start-up  or undergo    internship    
with    industry/    NGO’s/    
Government organizations/   Micro/   
Small/Medium   enterprises   to   make 
themselves ready for the industry. In 
case student want to pursue their  family  
business  and  don’t  want  to  undergo  
internship,  a declaration by a parent 
may be submitted directly to the TPO.) 

0 0 6   6 2 

TOTAL         6 2 

          

Summer Training -III (6 weeks) (In summer vacation after sixth semester) 

          

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 PRC1   

Industrial/Govt./    NGO/MSME/Rural    
Internship/    Innovation 
/Entrepreneurship  (Students  may  
choose  either  to  work  on innovation  
or  entrepreneurial  activities  resulting  
in  start-up  or undergo    internship    
with    industry/    NGO’s/    
Government organizations/   Micro/   
Small/Medium   enterprises   to   make 
themselves ready for the industry. In 
case student want to pursue their  family  
business  and  don’t  want  to  undergo  
internship,  a declaration by a parent 
may be submitted directly to the TPO.) 

0 0 8   8 4 

TOTAL         6 4 
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DE-1 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 DE-1   Telecommunication Networks 3 0 0   3 3 

2 DE-1   Foundation of Machine Learning and Python 3 0 0   3 3 

3 DE-1   Introduction to Neural Networks 3 0 0   3 3 

TOTAL             

DE-2 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 DE-2   Digital Filter Design and Applications 3 0 0   3 3 

2 DE-2   Control Systems 3 0 0   3 3 

3 DE-2   5G and Next Generation Networks 3 0 0   3 3 

4 DE-2   Wireless and Mobile Communication 3 0 0   3 3 

DE-3 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 DE-3 
  

Autonomous Mobile and Manipulator 
Robotics 2 0 0   2 2 

  
Autonomous Mobile and Manipulator 

Robotics Lab 0 0 2   2 1 

2 DE-3   Optical Communication System 3 0 0   3 3 

3 DE-3   Fundamentals of Digital Image Processing 3 0 0   3 3 
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DE-4 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 DE-4   Antenna and Wave Propagation 3 0 0   3 3 

2 DE-4 
  

AI-powered Robotics and Intelligent 
Machines 2 0 0   2 2 

  
AI-powered Robotics and Intelligent 

Machines Lab 0 0 2   2 1 

3 DE-4   Intelligent Medical Image Analysis 3 0 0   3 3 

DE-5 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 DE-5   Digital Design with Verilog 3 0 0   3 3 

2 DE-5   Cognitive Radio Networks 3 0 0   3 3 

3 DE-5   Fundamentals of Robotics and Industrial 
Automation 3 0 0   3 3 

DE-6 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 DE-6   RF Engineering 3 0 0   3 3 

2 DE-6   Semiconductor Memory Design 3 0 0   3 3 

3 DE-6    AI-Driven Resilient Networks 3 0 0   3 3 

DE-7 

Sr. 
No. 

Course Contact Hours 
Credits 

Category 
Course 
Code 

Course Title L T P S Total 

1 DE-7   Radar Principles and Applications 3 0 0   3 3 

2 DE-7   Bio Electronic Sensors 3 0 0   3 3 

3 DE-7   FPGA based System Design 3 0 0   3 3 
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Basic Electronics 

COURSE CODE: 25B11EC111 

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE 

L-T-P: 3-1-0 

Course Objectives:  

1. To provide a foundational understanding of electronic components, circuits, and 

fundamental concepts. 

2. To analyze different circuits using various fundamental concepts. 

Course Outcomes: 

S.No. Course Outcomes 
Level of     

Attainment 

CO-1 
Recall the concepts of various circuit elements and Kirchhoff’s 

laws. 

Remembering 

Level C1 

CO-2 
Understand the basics of semiconductor PN junction diodes and 

Op-Amp, and their applications. 

Understanding 

Level C2 

CO-3 
Apply network theorems to effectively solve complex DC 

circuits. 

Applying 

Level C3 

CO-4 
Explain the operation of transistors (BJT and MOSFET) and 

analyze their biasing techniques. 

Analyzing 

Level C4 

Course Contents: 

Unit Contents 
Lectures 

required 

1 

Basic Circuit Analysis: Kirchhoff's Laws, Voltage Divider rule, Current 

Divider Rule, DC circuit analysis (Nodal, Mesh), Superposition and 

Thevenin/Norton Theorem. 

15 

2 

PN Junction diode and Applications : PN Junction, Biasing the PN 

Junction, Current–Voltage Characteristics of a PN Junction, PN Junction 

Diodes, Half Wave Rectifier & Full Wave Rectifier Clipper & Clamping 

Circuits. 

8 
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3 
Zener Diode and Applications: Zener Diode and applications, Line and 

Load Regulations of reference circuits. 
2 

4 
Introduction to BJT : Introduction to BJT, operation, characteristics, 

Biasing and Stability. 
7 

5 
Introduction to MOSFET: Introduction to MOSFET, operation, 

characteristics and biasing. 
2 

6 

Op-amps and applications: Block Diagram Representation of Typical Op-

Amp, Schematic Symbol, Op-Amp parameters, Ideal Op-Amp, Equivalent 

Circuit of Op-Amp, Op-Amp  Applications: Inverting Configuration, Non-

Inverting Configuration, Voltage   Follower, summer, comparator, 

difference Amplifier, Integrator, Differentiator. 

8 

Total lectures 42 

Suggested Text Book(s)  

1. William H. Hayt, Jack Kemmerly, Steven M. Durbin, “Engineering Circuit Analysis”, 

McGraw Hill Education; Eighth edition, 2013. 

2. R. L. Boylestad, and L. Nashelsky, “Electronic Devices and Circuit Theory”, 11th 

edition, Prentice Hall of India, 2014. 

Suggested Reference Book(s) 

1. R.C. Dorf and James A.Svoboda, “Introduction to ElectricCircuits”, 9thedition, John 

Wiley & Sons,2013. 

2. Charles K. Alexander (Author),Matthew N.OSadiku,“Fundamentals of Electric Circuits”, 

6th edition,Tata McGraw Hill, 2019. 

Other Useful Resource(s) 

1. Basic Electronics by Prof. M.B. Patil, IIT Bombay  

https://onlinecourses.nptel.ac.in/noc21_ee55/preview 

2. Basic Electronics and Lab by Prof. T.S. Natarajan, IIT Madras   

https://nptel.ac.in/courses/122106025 

Evaluation Scheme: 
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S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered up to T-1 

2 T-2 25 1.5 Hours Syllabus covered up to T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, 

Presentations etc.)- 8-10Marks 

Quizzes- 10-12 Marks 

Attendance – 5 Marks 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

Course 

Outcome

s (Signals 

and 

Systems) 

PO-

1 

PO

-2 

PO

-3 

PO

-4 

PO

-5 

PO

-6 

PO

-7 

PO

-8 

PO

-9 

PO

-10 

PO

-11 

Averag

e 

CO1 3 3 3 3 2 2 1 1 1 1 1 1.91 

CO2 3 2 2 2 3 2 1 1 1 1 2 1.82 

CO3 3 3 3 3 2 2 1 1 1 1 1 1.91 

CO4 3 3 3 3 2 2 1 1 1 1 1 1.91 

Average 3 2.75 2.75 2.75 2.25 2 1 1 1 1 1.25  
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Basic Electronics Lab 

COURSE CODE:  

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE  

L-T-P: 0-0-2 

 

 

Course Objectives: 

1. Understand the operation of fundamental electronic components, instruments, and basic 

circuit laws. 

2. Develop skills to design, implement, and test basic electronic circuits using diodes, 

transistors, and operational amplifiers. 

3. Analyze experimental results and validate theoretical concepts through practical 

verification of electronic principles and theorems.  

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO1 
Identify and use electronic components and laboratory instruments 

such as multimeter, DSO, and function generator. 

Familiarity 

CO2 
Verify fundamental circuit laws and network theorems (Ohm’s law, 

KCL, KVL, Superposition, Thevenin, Maximum Power Transfer). 

Usages 

CO3 
Analyze the characteristics of semiconductor devices such as PN 

junction diode and Zener diode. 

Assessment 

CO4 
Design and test rectifier circuits and evaluate performance parameters 

such as ripple factor and efficiency. 

Usages 

CO5 
Analyze the operation of BJT and determine its input and output 

characteristics. 

Assessment 

CO6 
Design and implement basic electronic circuits using Op-Amps 

(amplifiers, adder, subtractor, clipper, clamper). 

Usages 

  

List of Experiments: 
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S.No Description Hours 

1 
Introduction to various components (Resistor, Capacitor, Inductor, and IC) 

and instruments, Multimeter, Breadboard, Regulated D.C. power supply. 
2 

2 
Introduction to Function generator, Digital Storage Oscilloscope (DSO). Study 

the properties of sinusoidal, triangular and rectangular pulse signals on DSO. 
2 

3 Verification of Ohm’s law, KCL and KVL. 2 

4 Verification of Superposition Theorem. 2 

5 Verification of Thevenin’s and Maximum Power Transfer Theorem. 2 

6 
To study the forward bias I-V (current-voltage) characteristics of a simple p-n 

junction diode. Also to determine the forward resistance of the diode. 
2 

7 
To observe the output waveform of half/full wave rectifiers and calculate its 

ripple factor and efficiency. 
2 

8 
To study the reverse bias I-V (current-voltage) characteristics of a Zener 

diode. Also determine the breakdown voltage, static and dynamic resistances. 
2 

9 Realization of desired wave shapes using clipper and clamper circuits. 2 

10 To plot input and output characteristics of a common emitter NPN BJT. 2 

11 
To realize inverting and non inverting amplifier configuration using Op-Amp 

IC- 741. 
2 

12 To realize adder and subtractor circuits using Op-Amp IC-741. 2 

13 
VIRTUAL LAB 1: BJT Common Base Characteristics. : https://be-

iitkgp.vlabs.ac.in/exp/common-base-characteristics/ 
2 

14 

VIRTUAL LAB 2: Study of basic properties of operational amplifiers: 

inverting and noninverting amplifiers:  https://be-iitkgp.vlabs.ac.in/exp/non-

inverting-amplifiers/ 

2 

Total Lab hours 28 

Suggested Resources: 

1. W.H. Hayt, J. E. Kemerlay & S.M. Durbin, “Engineering Circuit Analysis”, Eighth 

Edition, McGraw Hill, 2012.  
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2. R. L. Boylestad, and L. Nashelsky, “Electronic Devices and Circuit Theory”, 11th 

edition, Prentice Hall of India, 2014. 

Suggested Reference Book(s) 

1. R.C. Dorf and James A.Svoboda, “Introduction to Electric Circuits”, 9 th edition, John 

Wiley & Sons, 2013. 

2. Charles K. Alexander (Author),Matthew N.Osadiku,“Fundamentals of Electric Circuits”, 

6th edition,Tata McGraw Hill, 2019. 

Other Useful Resource(s) 

1. Basic Electronics by Prof. M.B. Patil, IIT Bombay  

https://onlinecourses.nptel.ac.in/noc21_ee55/preview 

2. Basic Electronics and Lab by Prof. T.S. Natarajan, IIT Madras   

https://nptel.ac.in/courses/122106025 

Evaluation Scheme: 

S.No. Exam Marks 

1 Mid Sem. Evaluation (P1) 20 

2 End Sem. Evaluation (P2) 20 

3. Attendance 15 

4. 
Quantity & Quality of Experiments (including day-to-day 

activities / Mini Project) 
30 

5. Laboratory Performance / Record 15 

 Total 100 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

Course 

Outcomes 

(Basic 

Electronic

s Lab) 

PO

-1 

PO

-2 

PO

-3 

PO

-4 

PO

-5 

PO

-6 

PO

-7 

PO

-8 

PO

-9 

PO

-10 

PO

-11 

Averag

e 

CO1 3 1 1 1 2 1 1 1 1 1 1 1.3 

CO2 3 2 1 1 2 1 1 1 1 1 1 1.4 
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CO3 3 3 1 2 1 1 1 1 1 1 1 1.5 

CO4 3 2 2 1 2 1 1 1 1 1 1 1.5 

CO5 3 3 1 2 1 1 1 1 1 1 1 1.5 

CO6 3 2 3 1 2 1 1 1 1 1 1 1.5 

Average 3 2.17 1.50 1.33 1.67 1.00 1.00 1.00 1.00 1.00 1.00  
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Electronic Devices and Circuits 

COURSE CODE:    

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE    

L-T-P: 3-1-0 

Course Objectives: 

1. Understanding the principle of operation of various electronic devices. 

2. Learn characteristics and applications of Diode, Bipolar junction Transistor and Field 

effect transistors for the design and analysis of variety of electronic circuits. 

Course Outcomes: 

S.No. Course Outcomes Level of 

Attainment 

CO-1 Understand the construction and working of a diode and its application 

as an electronic switch. Its use in clipper and clamper circuits as a wave 

shaping electronic component. 

Familiarity 

CO-2 Understand the construction and working of a BJT and the different 

biasing networks used to stabilize the operating point for it to work in 

the active region or saturation and cut off region. 

Familiarity 

CO-3 Small signal analysis of BJT using the transistor and hybrid equivalent 

models. Estimation of various parameters (gain, input/output 

impedance) of CE and CB configurations. 

Assessmen

t 

CO-4 Understand the construction and working of a JFET, Depletion type and 

enhancement type MOSFET. Applications of JFET, and CMOS in 

design of logic gates. 

Assessmen

t 

CO-5 Understanding the various biasing schemes for FET amplifiers, and FET 

small signal analysis using Ac equivalent model. 

Usage 

CO-6 Understanding the Low-frequency response of BJT amplifier, Low- 

frequency response of FET amplifier, High frequency transistor models, 

Usage 
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frequency response of single stage and multistage amplifiers. 

 

Course Contents: 

Unit Contents 
Lectures 

required 

1 

Intrinsic and extrinsic semiconductor, Charge carriers, Energy bands, Carrier 

transport: diffusion current, drift current, mobility and resistivity, Poisson and 

continuity equation, P-N junction characteristics, I-V characteristics, and 

small signal switching models, Diode Equivalent Circuits, Diode equation, 

Ideal diode, Zener and avalanche breakdown, Zener diode, Diode Circuits: 

Half-wave and full-wave rectifiers, Clippers, Clampers, Voltage regulator. 

7 

2 

Transistor construction & operation, Various configurations (such as CE, CB, 

CC) and their I/O characteristics, Biasing schemes for BJT amplifiers, 

Transistor Saturation, Load-Line Analysis, Bias stability. 

8 

3 

Transistor models (transistor and hybrid equivalent models), Estimation of 

various parameters (gain, input/output resistance) of CE, CB and CC 

transistor amplifiers, Effect of RL and RS 

8 

4 

Basic construction, operation and characteristics of JFETs, Depletion- type 

MOSFET and Enhancement-type MOSFET, Various configurations (such as 

CS, CG, CD) of FETs and their features 

6 

5 
Various biasing schemes for FET amplifiers, Q-point, Bias stability, FET 

small signal analysis: Model, AC equivalent circuit 
8 

6 

Low-frequency response of BJT amplifier, Low-frequency response of FET 

amplifier, High frequency transistor models, frequency response of single 

stage and multistage amplifiers. 

5 

Total lectures 42 

 

Suggested Text Book(s): 
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1. Robert L. Boylestad and Lois Nashelsky “Electronic Devices and Circuit 

Theory”, 9th Edition, PHI, 2007. 

Suggested Reference Book(s): 

1. Sedra Smith, “Microelectronic Circuits”, 5th Edition, Oxford Press, 2012. 

2. Bell “Electronic Devices and Circuits”, 5th Edition, Oxford Press, 2011. 

Other useful resource(s): 

1. Link to NPTEL course contents: https://nptel.ac.in/courses/117103063/ 

2. Link to topics related to course: https://ocw.mit.edu/courses/electrical-engineering-and-

computer- science/6-012-microelectronic-devices-and-circuits-spring-2009/  

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. 
Teaching 

Assessment 
25 

Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.) - 8-10Marks 

Quizzes - 10-12Marks 

Attendance – 5 Marks 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

Course 

outcomes 

(Electronic 

Devices and 

Circuits) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-

10 

PO-

11 
Average 
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CO-1 3 2 1 2 1 1 1 1 1 1 2 1.64 

CO-2 3 3 1 2 2 1 1 1 1 1 2 1.82 

CO-3 3 3 2 3 2 1 1 1 1 1 2 2.00 

CO-4 3 2 2 2 2 1 1 1 1 1 2 1.82 

CO-5 3 3 2 3 2 1 1 1 1 1 2 2.00 

CO-6 3 3 1 3 2 1 1 1 1 1 2 1.91 

Average 3.00 2.67 1.50 2.50 1.83 1.00 1.00 1.00 1.00 1.00 2.00  
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Electronics Devices and Circuits Lab 

COURSE CODE:  

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE  

L-T-P: 0-0-2 

 

 

Course Objectives: 

1. To analyse the characteristics of electronics devices like Diode, BJT, and FET. 

2. To study the various applications of electronics components like Diode, BJT, and FET. 

3. To study frequency response of electronic circuits. 

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO1 
Understand the V-I characteristics of P-N junction diodes and its 

application as rectifiers and wave shaping circuits. 

Familiarity 

CO2 
Design of voltage regulator circuits using zener diode and half wave / 

full wave rectifiers using P-N junction diodes. 

Familiarity 

CO3 
Understand the input and output characteristic of BJTs and its use in 

design of voltage and current amplifiers. 

Usage 

CO4 
Understand the Drain and transfer characteristics of FETs and its use in 

design of logic gates 

Usage 

CO5 
Understand the single stage RC coupled amplifiers using BJTs and 

verifying the AC equivalent model for them. 

Assessment 

CO6 Study the frequency response of amplifiers. Assessment 

  

List of Experiments: 

S. No. Description Hours 

1 To obtain the V-I characteristics of a P-N junction diode in forward and 

reverse biased conditions. 

2 
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2 a) To plot the Zener diode characteristics and find the Zener voltage. 

b) To plot its transfer characteristics for a given load. 

2 

3 To implement a Half-Wave Rectifier circuit with and without a capacitive 

filter and to calculate its ripple factor. 

2 

4 To implement a full-Wave Rectifier circuit with and without a capacitive 

filter and to calculate its ripple factor. 

2 

5 To implement diode clipper and clampers circuits and observe the output 

waveforms on the CRO. 

2 

6 To plot input and output characteristics of a transistor in Common-Emitter 

configuration. 

2 

7 To compare the performance of fixed bias, emitter stabilized bias and 

voltage divider bias circuit. 

2 

8 To investigate the effect of R2 and RE on the stability of operating point for 

voltage divider bias circuit. 

2 

9 To design single stage CE amplifier using BJT and calculate the h-parameter 

model. 

2 

10 To plot the drain and transfer characteristics of a JFET in common-source 

configuration. 

2 

11 To design a two stage RC coupled amplifier and observe frequency 

response. 

2 

12 To design a RC coupled amplifier and observe frequency response. 2 

Total Lab hours 24 

 

 

Suggested Resources: 

1. Robert L. Boylestad and Lois Nashelsky “Electronic Devices and Circuit Theory”, 9 th 

Edition, 

2. PHI, 2007. 

3. Sedra Smith, “Microelectronic Circuits”, 5 th Edition, Oxford , 2012. 

4. Bell “Electronic Devices and Circuit ”, 5 th Edition, Oxford, 2011. 

5. Link to NPTEL course contents: https://nptel.ac.in/courses/117103063/ 
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6. Link to topics related to course: https://ocw.mit.edu/courses/electrical-engineering-and-

computer-science/6-012-microelectronic-devices-and-circuits-spring-2009/   

 

 

Evaluation Scheme: 

 

S.No. Exam Marks 

1 Mid Sem. Evaluation (P1) 20 

2 End Sem. Evaluation (P2) 20 

3. Attendance 15 

4. 
Quantity & Quality of Experiments (including day-to-day 

activities / Mini Project) 
30 

5. Laboratory Performance / Record 15 

 Total 100 

 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

 

Course 

Outcomes 

(Electronic

s Devices 

and 

Circuits 

Lab) 

PO

-1 

PO

-2 

PO

-3 

PO

-4 

PO

-5 

PO

-6 

PO

-7 

PO

-8 

PO

-9 

PO-

10 

PO-

11 

Averag

e 

CO1 3 2 1 2 1 1 1 1 1 1 2 1.64 

CO2 3 3 2 2 2 1 1 1 1 1 2 1.82 

CO3 3 3 2 2 2 1 1 1 1 1 2 1.82 

CO4 3 2 2 2 2 1 1 1 1 1 2 1.73 

CO5 3 3 2 3 2 1 1 1 1 1 2 1.91 

CO6 3 3 1 3 2 1 1 1 1 1 2 1.82 
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Average 
3.0

0 

2.6

7 

1.6

7 

2.3

3 

1.8

3 

1.0

0 

1.0

0 

1.0

0 

1.0

0 

1.0

0 

2.0

0 
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Signals and Systems 

COURSE CODE:  

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE 

L-T-P: 3-1-0 

 

Course Objectives:  

1.   To understand the various types of signals, types of systems, characteristics, operations, and 

sampling theorem.  

2.   To learn the different transform like Fourier series, Fourier Transform, Laplace Transform 

and Z-Transform and also understand their importance for signals and systems analysis.  

Course Outcomes: 

S.No. Course Outcomes 
 Level of     

Attainment 

CO-1 

Classify signals and systems based on their properties and 

determine the mathematical representations of signals and 

systems. 

Familiarity 

CO-2 

Explain the role of convolution in the analysis of LTI systems 

and also able to formulate and solve differential /difference 

equations describing LTI systems. 

Familiarity 

CO-3 

Analyze the spectral characteristics of signals using Fourier 

analysis and analyze system properties based on impulse 

response and Fourier analysis. 

Usage 

CO-4 
Apply the Laplace transform and Z- transform for analysis of 

continuous-time and discrete-time signals and systems. 
Usage 

CO-5 
Understand the process of sampling and the effects of under 

sampling. 
Assessment 

 

Course Contents: 
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Unit Contents 
Lectures 

required 

1 

Signal: definition, Classifications of Signals (Continuous-time & Discrete-

time, Analog & Digital, Energy & Power, Deterministic & Random, 

Periodic & Aperiodic, Even and Odd etc.) 

4 

2 

Classifications of Systems Classifications of Systems (Linear & Nonlinear, 

Time invariant & Time varying, Causal & Non- causal, Memory & 

Memory less, Stable & unstable system), LTI Systems (continuous-time 

and discrete-time) 

5 

3 
Impulse response of a system, Response of LTI system, Convolution 

(Integral and Sum). 
5 

4 

Continuous Transforms Fourier series, Convergence of Fourier series, 

Continuous-time Fourier Transform, properties of Fourier series and 

Transform,  Frequency domain analysis of  continuous time LTI system 

7 

5 

Discrete Transforms Fourier series, Convergence of Fourier series, 

Discrete-time Fourier Transform, properties of Discrete-time Fourier 

series and Transform,  Frequency domain analysis of  discrete-time LTI 

system 

7 

6 

Laplace Transform, Concept of ROC and Transfer function, pole-Zero 

plot, properties Laplace Transform, solution of differential equations using 

Laplace Transform, System function, Laplace approach to analysis the LTI 

system, stability analysis 

7 

7 

Z- Transform, Concept of ROC, properties Z- Transform, solution of 

difference equations using Z- Transform, System function, pole-Zero plot , 

Z- Transform approach to analysis the Discrete-time LTI system, stability 

analysis of Discrete-time LTI system 

6 

8 

Digital filters:- definition and frequency response of basic filtering 

function like BP, HP, LP, BR, AP Definition and representation of IIR and 

FIR digital filter 

1 
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Total lectures 42 

 

Suggested Text Book(s) 

1.  A. V. Oppenheim, A. S. Willsky, and S. H. Nawab, Signals and Systems, 2nd ed. New Delhi, 

India: Prentice Hall of India, 2015. 

Suggested Reference Book(s) 

1.  B. P. Lathi, Signal Processing and Linear Systems, 2nd ed. New Delhi, India: Oxford 

University Press, 2006. 

2. S. Haykin and B. Van Veen, Signals and Systems, 2nd ed. Hoboken, NJ, USA: John Wiley & 

Sons, 2007. 

Other Useful Resource(s) 

1.  A. K. Jagannatham, “Signals and Systems,” NPTEL, IIT Kanpur. [Online]. Available: 

http://nptel.ac.in/courses/108104100/ 

2. A. V. Oppenheim, “Signals and Systems,” MIT OpenCourseWare, Spring 2011. [Online]. 

Available: https://ocw.mit.edu/courses/res-6-007-signals-and-systems-spring-

2011/video_galleries/video-lectures/ 

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered up to T-1 

2 T-2 25 1.5 Hours Syllabus covered up to T-2 

3. T-3 35 2 Hours Entire Syllabus 
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4. Teaching Assessment 25 
Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.)- 8-10Marks 

Quizzes- 10-12Marks 

Attendance – 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

Course Outcomes 

(Signals and 

Systems) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-

10 

PO-

11 
Average

CO1 2 3 2 2 2 1 1 1 1 3 3 2 

CO2 2 3 3 3 2 1 1 1 2 3 3 2.3 

CO3 3 3 3 3 3 1 1 1 2 3 3 2.4 

CO4 3 3 3 3 3 1 1 1 2 3 3 2.4 

CO5 3 3 2 3 2 1 1 1 2 3 3 2.3 

Average 2.6 3 2.6 2.8 2.4 1 1 1 1.8 3 3  
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Signals and Systems Lab 

COURSE CODE: 

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE 

L-T-P: 0-0-2 

  

Course Objectives: 

1. To provide a thorough understanding and analysis of signals and systems using 

MATLAB 

2. To become familiar with some signal processing capabilities of MATLAB. 

 

Course outcomes: 

S.No Course outcomes 
Level of 

Attainment 

CO1 Understand basics of MATLAB syntax, functions and programming.  

 

Familiarity 

 

CO2 Generate and characterize various continuous and discrete time signals.  

 

Familiarity 

 

CO3 Perform the basic operations on the signal.  

 

Usage 

 

CO4 Design and analyze linear time-invariant (LTI) systems and compute its 

response.  

 

Usage 

 

CO5 Analyze the spectral characteristics of signals using Fourier analysis.  

 

Assessment 
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CO6 Analyze the systems using Laplace transform and Z-transform.  

 

Assessment 

 

 

List of Experiments: 

S. No Description Hours 

1 To familiarize with basic components of the MATLAB 

Environment. 

2 

2 To understand Syntax, array indexing and manipulation, data 

types, operators in MATLAB. 

2 

3 Introduction to continuous time (CT) and discrete time(DT) 

signals. To obtain even and odd parts of a 

given signals. 

2 

4 To perform time shift, scaling and reversal along with 

amplitude scaling. 

2 

5 To determine the output of an LTI system from input and 

impulse response using convolution. 

2 

6 To determine the overall system response of different 

connections and determine the stability of the system 

from its response. 

2 

7 To obtain the Continuous Time Fourier Series Coefficients for 

a given signal using integral function. 

2 

8 To obtain the discrete time signal from Fourier series 

coefficients and to observe the Gibb’s phenomenon. 

2 

9 To obtain the Continuous Time Fourier Transform of different 

signals using the integral from the definition 

of Fourier Transform itself. 

2 

10 To determine Laplace Transform, poles, zeros and ROC for a 

given signal in time domain and to obtain 

impulse response of the system given its transfer function. 

2 

11 To determine the poles, zeros and the ROC, and the impulse 2 
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response of the system for a given a transfer 

function. 

12 To observe the frequency responses of FIR Lowpass, 

Bandpass, and Highpass filters. 

2 

13 Virtual Lab 1: 2 

14 Virtual Lab 1: 2 

Mini Project Related to the concepts covered in this course  

 Total Lab Hours 28 

 

Suggested/Resources: 

1. Oppenheim, Alan S. Willsky, S. Hamid Nawab, Signals and Systems, 2nd Edition, PHI, 

India, 2015. 

2. Alex Palamides, Anastasia Veloni, Signals and Systems Laboratory with MATLAB, 1st 

Edition, CRC Press, 2010. 

3. Sudhakar Radhakrishnan, Practicing Signals and Systems Laboratory Using MATLAB, 

Lambert Academic Publishing, 2011. 

Other useful resource(s): 

4. https://www.iitg.ac.in/cseweb/vlab/signals-and-systems-laboratory/  

 

Evaluation Scheme: 

S.No. Exam Marks 

1 Mid Sem. Evaluation (P-1) 20 

2 End Sem. Evaluation (P-2) 20 

3 

Internal Assessment (P-3) 

(May include attendance, class participation, lab file records, experiment 

execution, viva voce, quizzes, mini-projects etc.) 

60 

 Total 100 
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Course Outcomes (COs) contribution to the Programme Outcomes(POs): 

CO/PO 
P

O
-1

 

P
O

-2
 

P
O

-3
 

P
O

-4
 

P
O

-5
 

P
O

-6
 

P
O

-7
 

P
O

-8
 

P
O

-9
 

P
O

-1
0 

P
O

-1
1 

A
ve

ra
ge

 

CO1 2 2 1 1 3 1 1 1 2 1 2 1.5 

CO2 3 2 2 2 3 1 1 2 1 1 2 1.8 

CO3 3 3 2 3 3 1 1 1 1 1 2 1.9 

CO4 3 3 3 3 3 1 1 2 2 2 2 2.3 

CO5 3 3 3 3 3 1 1 2 2 2 3 2.4 

CO6 3 3 3 3 3 1 1 2 2 2 3 2.4 

Average 2.8 2.7 2.3 2.5 3 1 1 1.7 1.7 1.5 2.3  
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Digital Circuit Design 

COURSE CODE: 

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE 

L-T-P: 3-1-0 

Course Objectives:  

1.   To develop a strong foundation in number systems, binary codes, Boolean algebra, and their 

application in the analysis and minimization of digital circuits.  

2. To enable students to analyze and design combinational and sequential circuits, including 

finite state machines and timer-based applications, using modern digital design concepts and 

logic devices. 

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO-1 
Remember conversion of various number systems and binary 

codes. 
Familiarity 

CO-2 

Understand Boolean algebra and its minimization techniques. 

Understand fundamentals of programmable logic devices and 

digital logic families. 

Familiarity 

CO-3 

Applying basic concepts of Boolean Algebra to construct 

combinational and sequential logic circuits. Applying timer IC 

to classify wave shaping circuits. 

Usage 

CO-4 
Analysis of sequential circuits using flip- flops. Develop skills 

to analyze Finite state machines using logic circuits. 
Usage 

CO-5 
Design Finite state machines using concepts of combinational 

and sequential circuits. 
Assessment 

Course Contents: 

Unit Contents 
Lectures 

required 
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1 

Introduction to Digital Systems, Binary Codes and Boolean Algebra: 

Digital systems, Importance, Analog vs. digital world; Conversion of 

bases, Representation of negative numbers, 9’s and 1’s complements, 10’s 

and 2’s complements, Arithmetic using 1’s and 2’s complements; 

Hexadecimal code, BCD, Excess-3 code, Gray code and Alphanumeric 

code; Basic theorems and properties of Boolean algebra; Digital logic 

gates. 

4 

2 

Boolean Function Representation and Minimization Techniques:Canonical 

and standard forms; Prime implicants and essential prime implicants; 

Minimization of Boolean functions using Karnaugh map and Quine-

McCluskey technique; Two-level gate implementation 

5 

3 

Combinational logic circuits:Binary adders and subtractors: Half adder, 

full adder, half subtractor, full subtractor, full adder using half adder, 

parallel adder, adder cum subtractor, look ahead carry adder; Circuit delay 

calculation; Magnitude comparator; Decoder and encoder; Multiplexer and 

demultiplexer; Binary multiplier; Code converters. 

10 

4 

Sequential logic circuits:Latches and flip-flops: SR, JK, master-slave JK, T 

and D; Conversion of flip-flops; Synchronous and asynchronous counters; 

Registers and shift registers; Counters using shift registers; State diagram; 

Analysis of sequential circuits using flip- flops. 

10 

5 
State machines:Finite state machine of sequential circuits - Moore and 

Mealy machines. 
5 

6 
Programmable logic devices:RAMs- DRAM, SRAM and ROM. PLDs: 

PLAs, PALs and PROMs. 
3 

7 
Introduction to digital logic families:Parameters of logic families, Types-

DTL, RTL, TTL, CMOS. 
3 

8 
Wave shaping circuits:Linear wave shaping circuits, Schmitt trigger, 

Square wave generator, IC-555 based Multi vibrators. 
2 

Total lectures 42 
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Suggested Text Book(s) 

1. M. Morris Mano, “Digital logic and computer design,” 5th ed., Pearson Prentice Hall, 2013. 

Reference Book(s) 

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

Hdl,” 5th Edition, Pearson Education, 2013. 

2. R. P. Jain, “Modern Digital Electronics,” 4th Edition, Tata McGraw-Hill Education, 2009.  

3. A. Anand Kumar, “Fundamentals of Digital Circuits,” PHI; 4th Revised edition, 2016. 

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered up to T-1 

2 T-2 25 1.5 Hours Syllabus covered up to T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.)- 8-10Marks 

Quizzes- 10-12Marks 

Attendance– 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

Course Outcomes 

(Digital Circuit 

Design) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-

10 

PO-

11 
Average

CO1 2 3 2 2 2 1 1 1 1 3 3 2 

CO2 2 3 3 3 2 1 1 1 2 3 3 2.3 

CO3 3 3 3 3 3 1 1 1 2 3 3 2.4 

CO4 3 3 3 3 3 1 1 1 2 3 3 2.4 
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CO5 3 3 2 3 2 1 1 1 2 3 3 2.3 

Average 2.6 3 2.6 2.8 2.4 1 1 1 1.8 3 3  
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Digital Circuit Design Lab 

COURSE CODE: 

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE 

L-T-P: 0-0-2 

 

Course Objectives:  

1. To provide hands-on understanding of logic gates, universal gates, and digital ICs, and to 

enable the realization of combinational logic circuits using fundamental digital design 

concepts.  

2. To develop the ability to analyze and design sequential circuits and wave shaping 

circuits through practical implementation and experimentation.. 

Course Outcomes: 

 

S.No. Course Out comes Level of Attainment 

CO1 Remember the truth tables of logic gates and verify the same 

using important digital ICs. 

Familiarity 

CO2 Understand the universal behavior of NAND and NOR gates and 

implement the basic logic gates using universal gates. 

Familiarity 

CO3 Apply the concepts of logic gates to realize various 

combinational logic circuits such as comparator and decoders. 

Assessment 

CO4 Analyze the behaviour of sequential logic circuits such as Flip-

flops and counters 

Usage 

CO5 Design wave shaping circuits for a given specification. Assessment 

 

List of Experiments: 
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S.No. Details Lab 

Hours 

1. Nomenclature and specifications of digital ICs:Introduction to Digital 

Circuit Design Lab: Nomenclature of Digital ICs, specifications, study of the 

data sheet, concept of VCC and ground, verification of the truth tables of 

logic gates using ICs. 

2 

2. Implementation of basic logic gates:(a) To understand and implement 

basic logic gates AND, OR, NOT using NAND and NOR gates (b) To 

implement Ex-OR gate using NOR gates only (c) To implement the 

Boolean expression(s) using NAND gates 

2 

3. Combinational Logic circuits:To realize 4-bit Binary to Gray and Gray to 

Binary Code Converters applying the concepts of logic gates 

2 

4. Combinational Logic circuits:To realize a Half Adder, Full Adder and Half 

Subtractor applying the concept of logic gates 

2 

5. Combinational Logic circuits: To realize a 2-bit Multiplier applying 

applying the concept of logic gates 

2 

6. Combinational Logic circuits: To realize and implement 2-bit Magnitude 

Comparator using logic gates. 

2 

7. Combinational Logic circuits: To realize 4:1 Multiplexer using NAND 

gates. 

2 

8. Combinational Logic circuits: To realize 2:4 Decoder using basic logic 

gates and to realize Half Adder using 2:4 Decoder as a block. 

2 

9. Seven-segment display: Display decimal digit between 0-9 on seven 

segment using BCD Decoder IC-7447. 

2 

10. Sequential Logic circuits: To analyze and verify the truth table of SR, 

Gated SR, Gated DLatch using logic gates and of JK flip flop using IC-

74LS76. 

 

2 
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11. Sequential Logic circuits: To analyze a Ripple Counter (Asynchronous) 

using JK flip flop IC-74LS76 and display the output on seven segment. 

2 

12. Sequential  Logic circuits: To design and implement counting sequence 

0, 7, 1, 6, 2, 5, 0, 7…. (Repeating) using IC-74LS76. 

2 

13. Wave shaping circuits:Using IC-555 in Astable mode to generate a 

rectangular pulse of 1ms period with duty cycle 75%. 

2 

Total LAB Hours 26 

 

Suggested TextBook(s) 

1. M. Morris Mano, Digital logic and computer design, 5th ed., Pearson Prentice Hall, 2016.  

2. R. P. Jain, “Modern Digital Electronics,” 4th Edition, Tata McGraw-Hill Education, 2022. 

Suggested Reference Book(s) 

1. A. Anand Kumar, “Fundamentals of Digital Circuits,” PHI; 4th Revised edition, 

2016. 
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Evaluation Scheme: 

 

S.No Exam Marks 

1 MidSem.Evaluation(P1) 20 

2 EndSem.Evaluation(P2) 20 

3. Attendance 15 

4. 
Quantity & Quality of Experiments (including day-to-day 

activities / Mini Project) 
30 

5. Laboratory Performance / Record 15 

6. Total 100 

 

Course Outcomes(COs) contribution to the Programme Outcomes(POs) 

 

Course Outcomes 

(Digital Circuit 

Design Lab) 

PO-

1 

PO-

2 

PO-

3 

PO-

4 

PO-

5 

PO-

6 

PO-

7 
PO-8 PO-9 

PO-

10 

PO-

11 
Average 

CO1 3 2 2 2 3 1 1 1 1 1 2 1.7 

CO2 3 3 2 3 3 1 1 1 1 1 2 1.9 

CO3 3 3 3 3 3 1 1 1 1 2 2 2.1 

CO4 3 3 3 3 3 1 1 1 1 2 2 2.1 

CO5 3 3 3 3 3 1 1 2 2 2 3 2.4 

Average 3.0 2.8 2.6 2.8 3.0 1.0 1.0 1.2 1.2 1.6 2.2  
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Electronic Devices and Circuits 

COURSE CODE:    

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE    

L-T-P: 3-1-0 

Course Objectives: 

3. Understanding the principle of operation of various electronic devices. 

4. Learn characteristics and applications of Diode, Bipolar junction Transistor and Field 

effect transistors for the design and analysis of variety of electronic circuits. 

Course Outcomes: 

S.No. Course Outcomes Level of 

Attainment 

CO-1 Understand the construction and working of a diode and its 

application as an electronic switch. Its use in clipper and 

clamper circuits as a wave shaping electronic component. 

Familiarity 

CO-2 Understand the construction and working of a BJT and the 

different biasing networks used to stabilize the operating 

point for it to work in the active region or saturation and cut 

off region. 

Familiarity 

CO-3 Small signal analysis of BJT using the transistor and hybrid 

equivalent models. Estimation of various parameters (gain, 

input/output impedance) of CE and CB configurations. 

Assessment 

CO-4 Understand the construction and working of a JFET, 

Depletion type and enhancement type MOSFET. 

Applications of JFET, and CMOS in design of logic gates. 

Assessment 

CO-5 Understanding the various biasing schemes for FET 

amplifiers, and FET small signal analysis using Ac 

equivalent model. 

Usage 

CO-6 Understanding the Low-frequency response of BJT 

amplifier, Low- frequency response of FET amplifier, High 

Usage 
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frequency transistor models, frequency response of single 

stage and multistage amplifiers. 

 

Course Contents: 

Unit Contents 
Lectures 

required 

1 

Intrinsic and extrinsic semiconductor, Charge carriers, Energy bands, Carrier 

transport: diffusion current, drift current, mobility and resistivity, Poisson and 

continuity equation, P-N junction characteristics, I-V characteristics, and 

small signal switching models, Diode Equivalent Circuits, Diode equation, 

Ideal diode, Zener and avalanche breakdown, Zener diode, Diode Circuits: 

Half-wave and full-wave rectifiers, Clippers, Clampers, Voltage regulator. 

7 

2 

Transistor construction & operation, Various configurations (such as CE, CB, 

CC) and their I/O characteristics, Biasing schemes for BJT amplifiers, 

Transistor Saturation, Load-Line Analysis, Bias stability. 

8 

3 

Transistor models (transistor and hybrid equivalent models), Estimation of 

various parameters (gain, input/output resistance) of CE, CB and CC 

transistor amplifiers, Effect of RL and RS 

8 

4 

Basic construction, operation and characteristics of JFETs, Depletion- type 

MOSFET and Enhancement-type MOSFET, Various configurations (such as 

CS, CG, CD) of FETs and their features 

6 

5 
Various biasing schemes for FET amplifiers, Q-point, Bias stability, FET 

small signal analysis: Model, AC equivalent circuit 
8 

6 

Low-frequency response of BJT amplifier, Low-frequency response of FET 

amplifier, High frequency transistor models, frequency response of single 

stage and multistage amplifiers. 

5 

Total lectures 42 

 

Suggested Text Book(s): 
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2. Robert L. Boylestad and Lois Nashelsky “Electronic Devices and Circuit 

Theory”, 9th Edition, PHI, 2007. 

Suggested Reference Book(s): 

3. Sedra Smith, “Microelectronic Circuits”, 5th Edition, Oxford Press, 2012. 

4. Bell “Electronic Devices and Circuits”, 5th Edition, Oxford Press, 2011. 

Other useful resource(s): 

3. Link to NPTEL course contents: https://nptel.ac.in/courses/117103063/ 

4. Link to topics related to course: https://ocw.mit.edu/courses/electrical-engineering-

and-computer- science/6-012-microelectronic-devices-and-circuits-spring-2009/  

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. 
Teaching 

Assessment 
25 

Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.) - 8-10Marks 

Quizzes - 10-12Marks 

Attendance – 5 Marks 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

Course 

outcomes 

(Electronic 

Devices and 

Circuits) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-

10 

PO-

11 
Average 

CO-1 3 2 1 2 1 1 1 1 1 1 2 1.64 

CO-2 3 3 1 2 2 1 1 1 1 1 2 1.82 
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CO-3 3 3 2 3 2 1 1 1 1 1 2 2.00 

CO-4 3 2 2 2 2 1 1 1 1 1 2 1.82 

CO-5 3 3 2 3 2 1 1 1 1 1 2 2.00 

CO-6 3 3 1 3 2 1 1 1 1 1 2 1.91 

Average 3.00 2.67 1.50 2.50 1.83 1.00 1.00 1.00 1.00 1.00 2.00  
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Electronics Devices and Circuits Lab 

COURSE CODE:  

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE  

L-T-P: 0-0-2 

 

 

Course Objectives: 

4. To analyse the characteristics of electronics devices like Diode, BJT, and FET. 

5. To study the various applications of electronics components like Diode, BJT, and 

FET. 

6. To study frequency response of electronics circuits. 

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO1 
Understand the V-I characteristics of P-N junction diodes and its 

application as rectifiers and wave shaping circuits. 

Familiarity 

CO2 
Design of voltage regulator circuits using zener diode and half 

wave / full wave rectifiers using P-N junction diodes. 

Familiarity 

CO3 
Understand the input and output characteristic of BJTs and its use 

in design of voltage and current amplifiers. 

Usage 

CO4 
Understand the Drain and transfer characteristics of FETs and its 

use in design of logic gates 

Usage 

CO5 
Understand the single stage RC coupled amplifiers using BJTs and 

verifying the AC equivalent model for them. 

Assessment 

CO6 Study the frequency response of amplifiers. Assessment 

  

List of Experiments: 

S. No. Description Hours 

1 
To obtain the V-I characteristics of a P-N junction diode in forward and 

reverse biased conditions. 
2 

2 c) To plot the Zener diode characteristics and find the Zener voltage. 2 
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d) To plot its transfer characteristics for a given load. 

3 
To implement a Half-Wave Rectifier circuit with and without a 

capacitive filter and to calculate its ripple factor. 
2 

4 
To implement a full-Wave Rectifier circuit with and without a 

capacitive filter and to calculate its ripple factor. 
2 

5 
To implement diode clipper and clampers circuits and observe the 

output waveforms on the CRO. 
2 

6 
To plot input and output characteristics of a transistor in Common-

Emitter configuration. 
2 

7 
To compare the performance of fixed bias, emitter stabilized bias and 

voltage divider bias circuit. 
2 

8 
To investigate the effect of R2 and RE on the stability of operating 

point for voltage divider bias circuit. 
2 

9 
To design single stage CE amplifier using BJT and calculate the h-

parameter model. 
2 

10 
To plot the drain and transfer characteristics of a JFET in common-

source configuration. 
2 

11 
To design a two stage RC coupled amplifier and observe frequency 

response. 
2 

12 To design a RC coupled amplifier and observe frequency response. 2 

Total Lab hours 24 

 

 

Suggested Resources: 

7. Robert L. Boylestad and Lois Nashelsky “Electronic Devices and Circuit Theory”, 9 

th Edition, 

8. PHI, 2007. 

9. Sedra Smith, “Microelectronic Circuits”, 5 th Edition, Oxford , 2012. 

10. Bell “Electronic Devices and Circuit ”, 5 th Edition, Oxford, 2011. 

11. Link to NPTEL course contents: https://nptel.ac.in/courses/117103063/ 

12. Link to topics related to course: https://ocw.mit.edu/courses/electrical-engineering-



Department Of Electronics and Communication Engineering 

and-computer-science/6-012-microelectronic-devices-and-circuits-spring-2009/   

 

 

Evaluation Scheme: 

S.No. Exam Marks 

1 Mid Sem. Evaluation (P1) 20 

2 End Sem. Evaluation (P2) 20 

3. Attendance 15 

4. 
Quantity & Quality of Experiments (including day-to-day 

activities / Mini Project) 
30 

5. Laboratory Performance / Record 15 

 Total 100 

 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

 

Course 

Outcomes 

(Electroni

cs Devices 

and 

Circuits 

Lab) 

PO

-1 

PO

-2 

PO

-3 

PO

-4 

PO

-5 

PO

-6 

PO

-7 

PO

-8 

PO

-9 

PO

-10 

PO

-11 

Averag

e 

CO1 3 2 1 2 1 1 1 1 1 1 2 1.64 

CO2 3 3 2 2 2 1 1 1 1 1 2 1.82 

CO3 3 3 2 2 2 1 1 1 1 1 2 1.82 

CO4 3 2 2 2 2 1 1 1 1 1 2 1.73 

CO5 3 3 2 3 2 1 1 1 1 1 2 1.91 

CO6 3 3 1 3 2 1 1 1 1 1 2 1.82 

Average 
3.0

0 

2.6

7 

1.6

7 

2.3

3 

1.8

3 

1.0

0 

1.0

0 

1.0

0 

1.0

0 

1.0

0 

2.0

0 
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Analog and Digital Communication 

COURSE CODE: 25B11EC411        

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE               

 L-T-P: 3-1-0 

Course Objectives: 

1. To familiarize students with the fundamental elements of communication systems, 

including transmitters, receivers, and communication channels. 

2. To develop an understanding of analog modulation techniques and the sampling 

process used in communication systems. 

3. To introduce students to digital modulation techniques and analyze their performance 

characteristics. 

 

   Course Outcomes: 

S. No. Course Outcomes Level of 

Attainment 

CO

-1 

Explain the need of modulation, concepts of transmitters and 

receivers for analog modulations, Sampling process, time 

division multiplexing, GSOP, waveform and line coding 

schemes. 

Familiarity 

CO

-2 

Utilize the concept of GSOP for the understanding of digital 

modulator and demodulator circuits. 
Usage 

CO

-3 

Analyze the various analog modulation and demodulation 

schemes and the effect of ISI in digital communication 

systems. 

Assessment 

 

CO

-4 

Evaluate the probability of error and bandwidth efficiency of 

digital modulation schemes. 
Assessment 
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Course Contents: 

 

Unit Contents Lectures 

required 

1 Elements of a communication system; Analog and digital 

signals, band limited signals and systems, bandwidth 

2 

2 Introduction to modulation; AMSC, DSB, SSB, VSB 

Communication. Detection of AM signals: Coherent detection, 

Envelope detection, Costas’s receiver. 

7 

3 Concepts of FM and PM, Narrowband and wideband FM, Direct 

and indirect methods of FM generation, Detection of FM signals 

6 

4 AM and FM Transmitters, Superheterodyne AM 

and FM Receivers. FDM, TDM, Inter channel crosstalk and 

bandwidth effects 

3 

5 Time and frequency domain sampling with aperture effects, 

Reconstruction of signals, Quantization process and mean 

square quantization error, GSOP. 

5 

6 Pulse Code modulation, Line Codes: Unipolar-NRZ, polar-

NRZ, Unipolar-RZ, Bipolar-RZ, Manchester Code, DPCM, 

DM, Bit rate and bandwidth of digital signals, ISI Mitigation 

Techniques. 

11 

7 ASK, FSK, PSK, QPSK Modulation, 16- QAM, 

Demodulation, Constellation diagrams, BER and their BW 

calculation 

9 

Total lectures 43 

Suggested Text Book(s): 

1. Lathi B.P, Modern Digital and Analog Communication Systems, 5th /ed, Oxford 

University Press,2018 

2. H. Taub, D. L. Schilling and Gautam Saha, Principles of Communication Systems, 

4th/ed, TMH, 2017 
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Suggested Reference Book(s): 

 

1. S.Haykin, Digital Communication Systems, John Wiley & Sons, 2013 

 

Other useful resource(s): 

 

1. Link to NPTEL course contents: https://nptel.ac.in/courses/108104091 

2. Link to NPTEL course contents: https://onlinecourses.nptel.ac.in/noc22_ee73/preview 

 

Evaluation Scheme: 

S. No Exam Marks Duration 
Coverage / Scope of 

Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Assignment (2) - 10 

Quizzes (2) - 10 

Attendance - 5 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

CO/PO 
PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO1

0 

PO1

1 

Averag

e 

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

CO-2 1 2 3 3 3 2 1 1 2 2 1 1.91 

CO-3 2 2 2 2 3 1 2 1 1 2 1 1.73 

CO-4 2 3 3 3 2 1 1 1 2 3 2 2.09 

Averag

e 
1.75 2.25 2.75 2.50 2.50 1.5 1.25 1.25 1.75 2.25 1.50  
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Analog and Digital Communication Lab 

COURSE CODE: 25B17EC471 

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE  

L-T-P: 0-0-2 

 

Course Objectives: 

 This course provides practical exposure to communication systems building 

blocks.  

 The students are trained for constructing the circuit for analog and digital 

communication.  

 Students get hands on experience while working on bread board and design 

modulation/demodulation circuits using discrete components. 

Course Outcomes: 

S. No. Course Outcomes 
Level of 

Attainment 

CO1 
Able to design analog modulation circuits as amplitude and 

frequency modulation. 
 

Assessment 
 

CO2 
To analyze techniques involved in sampling process and convert 

analog signals to digital signals. 
 

Assessment 
 

CO3 Design various line coding techniques. 
  

Assessment 
 

CO4 Design different digital modulation circuits. Usage 
 

  

List of Experiments: 

S. No Description Hours 
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1 To design and implement Amplitude Modulator and Demodulator. 2 

2 To design and implement Frequency Modulator and Demodulator. 2 

3 To design and implement Pulse Amplitude Modulator (PAM) 2 

4 To design and implement Pulse Width Modulator (PWM). 2 

5 To design and implement Pulse Position Modulator (PPM). 2 

6 To design and implement Sample and Hold Circuit. 2 

7 
Generation Unipolar NRZ, Polar NRZ, Unipolar RZ and Polar RZ line 

codes. 
2 

8 Design, implementation and study of BASK Modulator and Demodulator 2 

9 Design, implementation and study of BPSK Modulator and Demodulator 2 

10 Design, implementation and study of BFSK Modulator and Demodulator. 2 

11 Design and Generation of Random Binary Signals. 2 

12 Implement ASK and PSK modulation using MATLAB simulation 2 

Total Lab hours 24 

 

Suggested Resources: 

1. B. P. LATHI, “Modern Digital and Analog Communication Systems,”Oxford University 

Press,3rd edition,2005. 

2. S.Haykin, “Communication Systems,”John Wiley & Sons, Intl. Ed, 2004. 

Evaluation Scheme: 

S.No. Exam Marks 

1 Mid Sem. Evaluation (P1) 20 

2 End Sem. Evaluation (P2) 20 

3. Attendance 15 

4. 
Quantity & Quality of Experiments (including day-to-day 

activities / Mini Project) 
30 

5. Laboratory Performance / Record 15 

 Total 100 
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Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

 

Course Outcomes 

(Analog and 

Digital 

Communication 

Lab) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-

10 

PO-

11 

Averag

e 

CO1 2 1 1 2 3 1 1 1 1 1 2 1.45 

CO2 3 2 1 2 2 1 1 1 1 1 2 1.55 

CO3 3 3 2 3 2 1 1 1 1 1 2 1.82 

CO4 3 2 1 3 3 1 1 1 1 1 2 1.73 

Average 2.75 2.00 1.25 2.50 2.50 1.0 1.0 1.0 1.0 1.0 2.0  
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Analog Electronics 

COURSE CODE:  

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE 

L-T-P: 3-1-0 

Course Objectives:  

1.  To empower students to understand the design and analyze BJT / MOSFET amplifiers, 

Small signal model, Frequency response. 

2. To provide the student with an understanding of the fundamental characteristics, 

operations, stabilization, and feedback techniques of operational amplifiers, Oscillators and 

wave generators. 

Course Outcomes: 

S.No. Course Outcomes 
Level of     

Attainment 

CO-1 
Summarize the basics of MOSFET, different feedback 

topologies, oscillators and operational amplifier parameters. 
Understanding 

CO-2 
Apply the concepts of BJT and MOSFET to develop the 

differential pair. 
Understanding 

CO-3 

Analyze the different BJT/MOS-based amplifiers using their 

small signal models, discover the frequency responses of 

CE/CS Amplifiers 

Analysis 

CO-4 
Determine the various parameters of oscillators, current 

mirrors, and op-amp based applications 
Usage 

 

Course Contents: 

Unit Contents 
Lectures 

required 

1 

BJT amplifiers: Single stage (CE, CB, CC) amplifiers, small-signal 

models, Multistage: CE-CE, Cascode, Darlington-pair, high (hybridπ) 

frequency model, frequency response of CE Amplifier, Gain-bandwidth 

product, CE short circuit current gain 

11 
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2 

Introduction of MOSFET and analyses of MOS amplifiers: Introduction 

of MOSFET, characteristics and biasing (voltage and current), small 

signal models, single stage (CS, CG, CD) amplifiers, high-frequency 

model and frequency response of CS amplifier. 

11 

3 

Basic building blocks of Op-amp (BJT and MOS): Basic building 

blocks of Op-amp: Basic BJT/MOS based differential pairs, analyses of 

differential amplifiers, current mirrors. 

10 

4 

Feedback and oscillators: Four basic feedback topologies: series-shunt, 

series-series, shunt-shunt, shunt-series, Barkhausen stability criterion 

for oscillators, sinusoidal oscillators, RC phase shift oscillator, wien 

bridge oscillator 

4 

5 

Op-amp parameters: Op-amp parameters: output offset voltage, input 

offset voltage, input bias current, offset current, CMRR, slew rate, open 

loop and closed loop gain, PSRR. 

2 

6 
Applications of Opamp: Comparators, Schmitt trigger, waveform 

generator (square wave, triangular wave), instrumentation amplifier 
4 

Total lectures 42 

 

Suggested Text Book(s) 

1. R. L. Boylestad, and L. Nashelsky, “Electronic Devices and Circuit Theory”, 11th 

edition, Prentice Hall of India, 2014. 

2. R. A. Gayakwad, Op Amp and Linear Integrated Circuit Technology, 3rd Edition, 

Prentice-Hall India, 1999. 

Suggested Reference Book(s) 

1. A.S.Sedra & K.C.Smith, Microelectronic Cicruits Theory and Application, 6th 

Edition, Oxford University Press, 2011 

 

       2. Donald Neamen, Microelectronic Circuit Analysis and Design, 4th Edition, Mc Graw 

Hill 
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Other Useful Resource(s) 

1.  https://nptel.ac.in/courses/117103063 

Evaluation Scheme: 

S. No Exam Marks Duration 
Coverage / Scope of 

Examination 

1 T-1 15 1 Hour. Syllabus covered up to T-1 

2 T-2 25 1.5 Hours Syllabus covered up to T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Class 

Performance (Assignments, 

Homework, Tutorials, 

Presentations etc.)- 10Marks 

Quizzes- 10 Marks 

Attendance – 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

Course 

Outcomes 

(Analog 

Electronic

s) 

PO

-1 

PO

-2 

PO

-3 

PO

-4 

PO

-5 

PO

-6 

PO

-7 

PO

-8 

PO

-9 

PO

-10 

PO

-11 

Averag

e 

CO1 3 3 2 2 2 2 1 1 1 3 3 2.09 

CO2 3 3 3 2 3 2 1 2 2 3 3 2.45 

CO3 3 3 3 3 3 2 1 1 2 3 3 2.45 

CO4 3 3 3 3 3 2 1 1 2 3 3 2.45 

Average 3 3 
2.7

5 
2.5 

2.7

5 
2 1 

1.2

5 

1.7

5 
3 3  
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Analog Electronics Lab 

COURSE CODE:  

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE  

L-T-P: 0-0-2 

 

Course Objectives: 

 

1. To provide students basic experimental experiences in constructing Analog circuits, 

measuring the experimental data and analysis of the results. 

2. To develop skills to design various Amplifier and Oscillator Circuits using BJTs, and 

FETs circuits. 

3. To provide experience in handling integrated circuits and design various applications 

using IC 741. 

Course Outcomes: 

 

S.No. Course Outcomes 
Level of 

Attainment 

CO1 
Understand the concept of the transient and frequency response of 

the first-order RC circuit and the concept of DC bias in BJT. 
Understanding 

CO2 
Identify the concept of the frequency response of single-stage 

BJT/MOS amplifiers. 
Understanding 

CO3 Analyze the functioning of BJT-based current mirror circuits. Analysis 

CO4 

Evaluate the important characteristic(s)/parameter(s) of BJTbased 

differential amplifier and assess the Op-Amp circuits to use it in 

different applications. 

Usage 

  

List of Experiments: 

 

S.No Description Title of the experiment Hours 
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1. 
Biasing 

Techniques 

To study the effect of β on the performance of the fixed bias, 

emitter stabilized bias, voltage divider bias, and collector 

feedback bias configurations. 

 

2 

2. 
Biasing 

Techniques 

Implement different biasing techniques such as Fixed bias, 

emitter-stabilized bias, collector feedback bias, and voltage 

divider bias for DC Q-point stability using BJT BC548. And 

compare the performance on the stability of the Q-point. 

 

2 

3. 

Frequency 

Response of 

Amplifier 

To design a single-stage amplifier and observe the frequency 

response. Also, find the bandwidth. 

 

2 

4. 

Frequency 

Response of 

Amplifier 

To design an RC-coupled two-stage amplifier and observe 

frequency response. Also, find the bandwidth. 
2 

5. 
Darlington 

Pair 

To study the effect of RC on the performance of the Darlington 

Pair. 
2 

6. 
Applications 

of OP-AMP 

To realize inverting and non inverting amplifier configuration 

using Op-Amp IC- 741 
2 

7. 
Applications 

of OP-AMP 

To design and setup summing amplifier, Integrator and 

differentiator using Op-amp IC 741 and plot the output 

waveform. 

2 

8. 
Applications 

of OP-AMP 

To design and setup the RC phase shift oscillator using Op-Amp 

IC 741. Plot the output waveform and find the frequency of 

oscillation. 

2 

9. 
Applications 

of OP-AMP 

To design and setup the Schmitt trigger using the Op-Amp IC 

741 and plot the output waveform. 
2 

10. 
Virtual Lab 

Experiments 

Virtual Lab: Study of BJT CE amplifier 

(http://vlabs.iitkgp.ac.in/be/exp13/index.html) 
2 
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11. 
Virtual Lab 

Experiments 

Virtual Lab: Study of different applications of Op-Amp 

(http://vlabs.iitkgp.ac.in/be/exp17/index.html#) 

(http://vlabs.iitkgp.ac.in/be/exp18/index.html) 

2 

 Total Lab hours 24 

 

Suggested Resources: 

1. R. L. Boylestad, and L. Nashelsky, “Electronic Devices and Circuit Theory”, 11th 

edition, Prentice Hall of India, 2014. 

2. A. S. Sedra & K.C.Smith, Microelectronic Circuits Theory and Application, 6th 

Edition, Oxford University Press, 2015(Text Book)  

3. Marc Thompson, Intuitive Analog Circuit Design, 2nd Edition, Elsevier Publication, 

2013  

Evaluation Scheme: 

 

S.No. Exam Marks 

1 Mid Sem. Evaluation (P1) 20 

2 End Sem. Evaluation (P2) 20 

3. Attendance 15 

4. 
Quantity & Quality of Experiments (including day-to-day activities / Mini 

Project) 
30 

5. Laboratory Performance / Record 15 

 
Total 100 

 

 

 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 
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Course Outcomes 

(Analog Electronics 

Lab) 

PO-

1 

PO-

2 

PO-

3 

PO-

4 

PO-

5 

PO-

6 

PO-

7 

PO-

8 

PO-

9 

PO-

10 

PO-

11 
Average 

CO1 2 1 1 2 3 1 1 1 1 1 2 1.55 

CO2 3 2 1 2 2 1 1 1 1 1 2 1.73 

CO3 3 3 2 3 2 1 1 1 1 1 2 1.91 

CO4 3 2 1 3 3 1 1 1 1 1 2 1.82 

Average 2.67 2.17 1.17 2.50 2.17 1.00 1.00 1.33 1.33 1.17 2.00 
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Digital Signal Processing 

COURSE CODE:    

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE    

L-T-P: 3-1-0 

Course Objectives: 

1. To develop understanding of discrete-time signals, systems, z-transform, DFT and 

FFT for signal analysis. 

2. To analyze, design and realize FIR/IIR filters and apply multirate DSP techniques in 

practical applications. 

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO-1 
Recall the concept of discrete–time sequences, systems and z-

transforms. 
Remembering 

CO-2 
Explain Basics of FIR and IIR filters and multi-rate signal 

processing. 
Understanding 

CO-3 

Solve DFTs (Discrete Fourier Transform) and FFT (Fast Fourier 

Transform) of discrete sequences and apply the concepts in DSP 

applications. 

Applying 

CO-4 

Analyze and realize the digital FIR (Finite Impulse Response), 

IIR (Infinite Impulse Response) filters and the filters with 

sampling rate conversion 

Analysis 

 

 

Course Contents: 
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Unit Contents 
Lectures 

required 

 

1 

Review of Discrete time Signals and Systems: Review of 

discrete–time sequences and systems, discrete time system analysis 

using Z transform. 

3 

2 

Discrete Fourier Transform and FFT: Discrete Fourier 

Transform (DFT) and its properties, Linear filtering methods based 

on DFT, Frequency analysis of signals using the DFT, Fast Fourier 

Transform (FFT) algorithms using decimation in time and 

decimation in frequency techniques. 

11 

3 

FIR Filter design: Basic structures of digital filters; Significance of 

Linear phase response, FIR filters design - Frequency sampling and 

Windowing techniques, Computer aided design. 

8 

4 

IIR Filter design: Approximation of filter functions: Butterworth, 

Chebyshev, Elliptic; IIR filter design based on analog filter 

functions- Impulse Invariant and modified invariant response 

techniques, Bilinear transformation method. 

8 

5 
Multi-rate Digital Signal Processing: Decimation & Interpolation, 

Filter design with sampling rate conversion by a rational factor I/D 
5 

6 
DSP Applications: Applications in speech and image processing, 

and power spectrum estimation. 
7 

Total lectures 42 

 

Suggested Text Book(s): 

3. J.G. Proakis &D.G. Manolakis, Digital Signal Processing, Principles, Algorithms 

and Applications, Fourth edition, PHI, 2007. 

4. L. Tan and Jean Jiang , DigitalSignal Processing Fundamentals and Applications, 

Third Edition, Academic Press, 2013. 

5. S.K. Mitra, Digital Signal Processing: A Computer Based Approach, 

FourthEdition,McGraw Hill, 2013. 
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Suggested Reference Book(s): 

5. L. R. Rabiner, B. Gold, Theory and application of digital signal processing, Third 

Edition, PHI, 2012. 

6. A.  Antoniou, Digital Signal Processing: Signals, Systems, and Filters, TMH, 

2006. 

 

Other useful resource(s): 

5. Link to NPTEL course contents: https://nptel.ac.in/courses/117102060 (Prof. S.C. 

Dutta Roy, IIT Delhi) 

 

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. 
Teaching 

Assessment 
25 

Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.) - 8-10Marks 

Quizzes - 10-12Marks 

Attendance – 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 
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Course 

outcomes 

(Digital Signal 

Processing) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-

10 

PO-

11 
Average 

CO-1 3 2 1 1 1 1 1 1 1 1 2 1.36 

CO-2 3 2 1 1 2 1 1 1 1 1 2 1.45 

CO-3 3 3 1 2 2 1 1 1 1 1 2 1.64 

CO-4 3 3 2 3 2 1 1 1 1 1 2 1.82 

Average 3.00 2.50 1.25 1.75 1.75 1.00 1.00 1.00 1.00 1.00 2.00  
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Digital Signal Processing Lab 

COURSE CODE:    

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE    

L-T-P: 0-0-2 

Course Objectives: 

1. To develop practical understanding of discrete-time signals and systems, and to 

analyze their behavior in time and frequency domains using convolution and spectral 

analysis techniques.  

2. To enable students to design and analyze digital filters (FIR and IIR) using 

appropriate transformation and implementation methods. 

Course Outcomes: 

S.No. Course Out comes 
Level of 

Attainment 

CO1 
Recall and interpret discrete time signals and systems in 

time domain and in frequency domain. 
Familiarity 

CO2 
Illustrate the use of linear and circular convolution for 

analyzing the response of linear time invariant system. 
Usage 

CO3 

Solve discrete Fourier transform (DFT) using direct method 

and Fast Fourier transform (FFT) algorithms for spectral 

analysis of discrete signals. 

Usage 

CO4 

Analyze the magnitude and phase characteristics of IIR 

digital filter using bilinear transformation and impulse 

invariant methods. 

Assessment 

CO5 
Design Nth order FIR digital filters using windowing 

technique and frequency sampling methods. 
Assessment 

List of Experiments: 
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S.No. Details 
Lab 

Hours 

1. 
Discrete-Time Signals:Outline a MATLAB code to study discrete time 

and continuous time signals with different operations on them. 
2 

2. 

Z-transform:Recall of Z- transform and inverse Z-transform of a 

discrete time signals and systems. To plot pole-zero map of the same 

using symbolic representation. 

2 

3. 

LTI Systems:Explain the implementation of linear convolution as an 

operation to analyze discrete time LTI system using MATLAB 

functions 

2 

4. 

Discrete Fourier Transform (DFT):Compute DFT (Discrete Fourier 

Transform) and IDFT (Inverse Discrete Fourier Transform) using 

MATLAB function for the spectral analysis of signals. 

2 

5. 
Circular Convolution: Illustrate circular convolution operation over of 

two sequences using MATLAB function. 
2 

6. 
Fast Fourier transform (FFT): Compute radix-2 butterfly FFT 

(Decimation in Time) algorithm for the computation of N-point DFT 
2 

7. 
FIR Filter: Formulate a MATLAB program to design digital FIR filter 

employing windowing techniques 
2 

8. 
FIR Filter: Develop a MATLAB program to study spectral leakage 

caused by the DFT and how windowing can control its effects. 
2 

9. 

IIR Filter: Infer the IIR digital filter technique for a given specification 

using bilinear transformation and impulse invariant method using 

MATLAB program. 

2 

10. 

IIR Structures: Categorize realization of digital IIR filter using direct 

form-I & II, cascade and parallel method using MATLAB program. 

 

2 

11. 

Sampling Rate Conversion:Design a MATLAB program to verify the 

effects of decimation and interpolation on a given sequence and use it 

for sampling rate conversion. 

2 
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12. 
DFT Properties: Virtual Lab: Computation of Transform domain 

properties and its use. 
2 

13. 
FIR Filter Study:Virtual Lab: Design of FIR filter using window 

method. 
2 

14. 
IIR Filter Study:Virtual Lab: Infer of Infinite Impulse Response (IIR) 

filter technique through Virtual Labs. 
2 

Total LAB Hours 28 

 

Suggested Text Book(s) 

3. L. Tan, Digital Signal Processing Fundamentals and Applications, Academic Press, 2008 

4. J. G. Proakis& D. G. Manolakis, Digital Signal Processing, Principles, Algorithms and 

Applications, Fourth edition, PHI, 2007. 

SuggestedReference Book(s) 

2. S. K. Mitra, Digital Signal Processing: A Computer Based Approach, Third 

Edition, TMH, 2006. 

3. L. R. Rabiner, B. Gold, Theory and application of digital signal processing, PHI, 2012. 

3.   A. Antoniou, Digital Signal Processing: Signals, Systems, and Filters, TMH, 2006. 

 

Evaluation Scheme: 

 

S.No Exam Marks 

1 Mid Sem. Evaluation (P1) 20 

2 End Sem. Evaluation (P2) 20 

3. Attendance 15 

4. 
Quantity & Quality of Experiments (including day-to-day 

activities / Mini Project) 
30 
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5. Laboratory Performance / Record 15 

6. Total 100 

 

Course Outcomes (COs) contribution to the ProgrammeOutcomes(POs) 

 

Course Outcomes 

(Digital Signal 

Processing (DSP) 

Laboratory 

PO-

1 

PO-

2 

PO-

3 

PO-

4 

PO-

5 

PO-

6 

PO-

7 
PO-8 PO-9 

PO-

10 

PO-

11 
Average 

CO1 3 2 2 2 3 1 1 1 1 1 2 1.7 

CO2 3 3 2 3 3 1 1 1 1 1 2 1.9 

CO3 3 3 3 3 3 1 1 1 1 2 2 2.1 

CO4 3 3 3 3 3 1 1 1 1 2 2 2.1 

CO5 3 3 3 3 3 1 1 2 2 2 3 2.4 

Average 3.0 2.8 2.6 2.8 3.0 1.0 1.0 1.2 1.2 1.6 2.2  
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Network Analysis and Synthesis 

COURSE CODE:    

COURSE CREDITS: 3 

CORE/ELECTIVE: CORE    

L-T-P: 3-0-0 

Course Objectives: 

1. Circuit analysis in the S domain using Laplace transforms and analysis of two port 

networks. 

2. Design and analysis of filters and attenuators. Elements of realizability and synthesis 

of one port networks. 

Course Outcomes: 

S.No. Course Out comes 
Level of 

Attainment 

CO1 Understand the need and foundation of network analysis 
Familiarity 

CO2 Analyze two port networks, filters and attenuators 
Assessment 

CO3 Analysis of problem solving, knowledge and reasoning 
Assessment 

CO4 
Study of application domains for network analysis and 

synthesis 
Usage 

 

Course Contents: 
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Unit Contents 
Lectures 

required 

 

1 

Laplace transforms of some important functions, properties of 

Laplace transforms, step function, impulse function, Laplace 

transform of periodic functions, inverse transforms, initial and final 

value theorms. Circuit elements in the S domain, Transfer function, 

use of transfer function in circuit analysis, the transfer function and 

the convolution integral, the transfer function and the steady state 

sinusoidal response, the impulse function in circuit analysis. 

8 

2 

S- Domain Analysis: Concept of complex frequency, physical 

interpretation of complex frequency, transform impedance and 

transform circuits, series and parallel combinations of elements, 

terminal pair or ports, network function for one port and two port 

networks, poles and zeros of network functions, significance of 

poles and zeros, properties of driving point functions, properties of 

transfer functions, necessary condition for a driving point function, 

necessary condition for transfer functions, time domain response 

from pole zero plot, amplitude and phase response from pole zero 

plot, stability criteria for an active network, routh criteria 

9 

3 

Two- Port networks: Two port networks, open circuit (Z) 

parameters, short circuit (Y) parameters, transmission (ABCD) 

parameters, inverse transmission (A’ B’C’D’)parameters, Hybrid 

(H) parameters, Inverse Hybrid(G) parameters, inter relationships of 

different parameters, interconnection of two port networks, T and ∏ 

representations, terminated two port network, lattice network, Image 

networks. 

8 

4 

Filters and Attenuators: Classification of filters, filter networks, equation 

of filter networks, classification of pass band and stop band, characteristic 

impedance in the pass band and stop bands, constant –K low pass filter, 

constant –K high pass filter, m derived T- section, band pass filter, band 

elimination filter, attenuators, T- type attenuator, ∏- type attenuator, 

lattice attenuator, bridged –T attenuator, L- type attenuator, equalizers, 

inverse network, series equalizer, full series equalizer, shunt 

9 
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equalizer,fullshunt equalizer,constant–resistance equalizer, bridged–

Tattenuation equalizer, bridged –T phase equalizer, lattice attenuation 

equalizer, lattice phase equalizer 

5 

Elements of realizability and synthesis of one port networks : Hurwitz 

polynomials, positive real functions, frequency response of reactive one 

ports, synthesis of reactive one ports by foster’s method, synthesis of 

reactive one ports by Cauer’s method, synthesis of R-L network by 

foster’s method, synthesis of R-L network by Cauer’s method, synthesis 

of R-C network by foster’s method, synthesis of R-C network by Cauer’s 

method. 

8 

Total lectures 42 

 

Suggested Text Book(s) 

1. Sudhakar, A., and Shyammohan S. Palli. Circuits and Networks: Analysis and 

Synthesis. 5th ed., McGraw Hill Education, 2015.  

2. Van Valkenburg, M. E. Network Analysis. 3rd ed., Prentice-Hall, 1974. 

Suggested Reference Book(s) 

3. Ravish Singh, Network Analysis and Synthesis, TMH, 2nd edition 2019. 

Other useful resource(s): 

4. Link to topics related to course: https://nptel.ac.in/courses/106105154 

Evaluation Scheme: 

 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 
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4. 
Teaching 

Assessment 
25 

Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.) - 8-10Marks 

Quizzes - 10-12Marks 

Attendance – 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

Course 

Outcomes(Network 

Analysis and 

Synthesis) 

PO-

1 

PO-

2 

PO-

3 

PO-

4 

PO-

5 

PO-

6 

PO-

7 
PO-8PO-9 

PO-

10 

PO-

11 
Average 

CO1 3 2 3 3 3 1 1 1 2 2 2 2.08 

CO2 2 3 2 3 2 1 1 1 2 2 1 1.83 

CO3 2 3 3 2 2 1 1 1 2 2 1 1.83 

CO4 2 3 3 3 2 1 1 1 2 3 1 2.08 

Average 2.25 2.75 2.75 2.75 2.25 1 1 1 2 2.25 1.25  
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Electromagnetic Field Theory 

COURSE CODE:    

COURSE CREDITS: 4 

CORE/ELECTIVE: CORE  

L-T-P:3-1-0 

 

Course Objectives: 

1. To lay the foundations of electromagnetic engineering and its applications in 

modern communication systems. 

2. To analyze the wave propagation on transmission lines and waveguides. 

 

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO-1 
To apply vector calculus to static electric-magnetic fields in 

different engineering situations. 
Familiarity 

CO-2 
To analyze Maxwell’s equation in different forms (differential 

and integral) and apply them to diverse engineering problems. 
Familiarity 

CO-3 

To examine the phenomena of wave propagation in different 

media and its interfaces and in applications of microwave 

engineering. 

Usage 

CO-4 
To analyze  the nature of electromagnetic wave propagation in 

guided medium which are used in microwave applications. 
Assessment 

 

CO-5 

To analyze the wave propagation on two wire transmission 

lines and to study the applications of transmission lines in real 

time applications. 

 

Assessment 

Course Contents: 

Unit Contents Lectures 
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required 

1 
Review of Fields: Review of scalar and vector fields. 

Electrostatic and Magneto static Fields. 
4 

2 

Maxwell’s Equations: Inconsistency of Amperes law, Continuity 

equation, Displacement current, Maxwell’s equations, Boundary 

conditions. 

4 

 

 

3 

Wave propagation in space: Wave propagation in free space, 

Conductors and dielectrics, Polarization, Plane wave propagation 

in conducting and non conducting media, Phasor notation, Phase 

velocity, Group velocity; Reflection at the surface of the  

conductive medium, Surface Impedance, Depth of penetration. 

Transmission line analogy. 

 

 

11 

4 
Poynting theorem: Poynting theorem, Poynting Vectors and 

power loss in a plane conductor. 
4 

 

5 

Transmission Lines: Transmission line equations, characteristic 

impedance, open and short circuited lines, standing wave and 

reflection losses. Impedance matching, Smith Chart, Simple and 

double stub matching. 

 

6 

 

6 

Waveguides: Rectangular and circular wave guides- Modes in 

rectangular and cylindrical coordinates, characteristics, power 

transmission and losses, excitation of modes. Microwave coaxial 

connectors. Rectangular, Circular and semi-circular cavity 

resonators, Q factor. 

 

8 

 

7 

Radiation Basics: Scalar and vector potentials. Radiation from a 

current filament, half-wave dipole and small loop antennas. 

Antenna characteristics, radiation pattern, radiation intensity, 

directivity and power gain. Antenna arrays, effective area and 

Friss equation. 

 

5 

 Total lectures 42 
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Suggested Textbook(s): 

1. Hayt Jr, William H. John A. Buck, “Engineering Electromagnetic”. 8th Edition, Tata 

McGraw-Hill, 2013. 

2. Pozar, David M. “Microwave engineering”4th Edition, John Wiley & Sons, 2011. 

3. Ballanis, Constantine A. “Antenna theory analysis and design”, 3rd John Willey 

and Son's Inc., New York, 2005. 

Suggested Reference Book(s): 

1. Sunil Bhooshan, “Fundamentals of Engineering Electromagnetic”, 1st Edition, 

Oxford University press, 2012. 

2. Cheng, David Keun. “Field and wave electromagnetic”, 2nd Edition Pearson Education 

India, 2011. 

3. Elliot, Robert S. “Antenna theory and design”. Revised Edition, John Wiley & Sons, 

2005. 

Other useful resource(s): 

4. Link to NPTEL course contents: https://nptel.ac.in/courses/117103065/ 

5. Link to topics related to course: 

• https://nptel.ac.in/courses/117103065/1 

• https://nptel.ac.in/courses/117103065/5 

• https://nptel.ac.in/courses/117103065/7 

• https://nptel.ac.in/courses/117103065/10 

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 
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3. T-3 35 2 Hours Entire Syllabus 

4. 
Teaching 

Assessment 
25 

Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.) - 8-10Marks 

Quizzes - 10-12Marks 

Attendance – 5 Marks 

 

 

Course Outcomes(COs) contribution to the Programme Outcomes(POs) 

Course Outcomes 

(Electromagnetic 

Field Theory) 

PO-

1 

PO-

2 

PO-

3 

PO-

4 

PO-

5 

PO-

6 

PO-

7 
PO-8PO-9 

PO-

10 

PO-

11 
Average 

CO-1 2 2 2 2 2 2 1 1 1 2 1 1.6 

CO-2 2 3 2 3 2 2 1 1 1 2 1 1.8 

CO-3 3 3 3 3 3 2 1 1 1 2 1 2.1 

CO-4 2 2 2 2 2 2 1 1 1 3 1 1.7 

CO-5 3 2 3 2 2 2 1 1 1 2 1 1.8 

Average 2.4 2.4 2.4 2.4 2.2 2 1 1 1 2.2 1  
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Electromagnetic Field Theory Lab 

 

COURSE CODE: 

COURSE CREDITS: 1 

CORE/ELECTIVE: CORE 

L-T-P: 0-0-2 

  

Course Objectives: 

1. To provide a thorough understanding of microwave components and their operation. 

2. To become familiar with some microwave measurements. 

Course outcomes: 

S.No Course outcomes 
Level of 

Attainment 

CO1 
Understand basics of different transmission lines and their 

characteristics. 

Familiarity 

 

CO2 To make microwave measurements on X-band microwave test bench. 

Familiarity 

 

CO3 To understand the procedures to measure characteristics of antennas. 

Usage 

 

CO4 
To get ability to analyze transmission line behaviour, antenna 

radiation patterns, and propagation characteristics. 

Usage 

 

 

List of Experiments: 

S. No Description Hours 

1 Introduction to microwave devices and components. 2 

2 
To measure the characteristic impedance and propagation 

constant of a co-axial transmission line by measuring the 
2 
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fundamental parameters. 

3 
To measure the reflection coefficient of the co-axial cable 

under different load conditions. 
2 

4 
To obtain the frequency response of the co-axial transmission 

line. 
2 

5 
To determine the reactance of the short circuited and open 

circuited co-axial stub. 
2 

6 

To observe the Lissajous figures as a function of frequency to 

determine the periodic nature of the input impedance of the 

co-axial cable in open circuit and short circuit. 

2 

7 
To determine the wavelength and frequency in a rectangular 

waveguide on TE10 mode. 
2 

8 To determine the low voltage standing wave ratio. 2 

9 
To determine the high voltage standing wave ratio using the 

double minimum method. 
2 

10 To determine the medium voltage standing wave ratio. 2 

11 To measure the radiation pattern of a dipole antenna. 2 

12 To measure the radiation pattern of an Yagi-Uda Antenna. 2 

13 
To measure an unknown impedance in X –band microwave 

test bench with the help of Smith chart. 
2 

14 Mini project 2 

 Total Lab Hours 28 

 

Suggested/Resources: 

1. Pozar, D. M. (2012). Microwave Engineering (4th ed.). Hoboken, NJ: John Wiley & 

Sons, Inc.  

2. Hayt, W. H., Jr., & Buck, J. A. (2019). Engineering Electromagnetics (9th ed.). 

McGraw Hill. 

Other useful resource(s): 

3. https://nptel.ac.in/courses/108101112 
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Evaluation Scheme: 

S.No. Exam Marks 

1 Mid Sem. Evaluation (P-1) 20 

2 End Sem. Evaluation (P-2) 20 

3 

Internal Assessment (P-3) 

(May include attendance, class participation, lab file records, 

experiment execution, viva voce, quizzes, mini-projects etc.) 

60 

 Total 100 

 

Course Outcomes (COs) contribution to the Programme Outcomes(POs): 

CO/PO 

P
O

-1
 

P
O

-2
 

P
O

-3
 

P
O

-4
 

P
O

-5
 

P
O

-6
 

P
O

-7
 

P
O

-8
 

P
O

-9
 

P
O

-1
0 

P
O

-1
1 

A
ve

ra
ge

 

CO1 2 2 1 1 3 1 1 1 2 1 2 1.5 

CO2 3 2 2 2 3 1 1 2 1 1 2 1.8 

CO3 3 3 2 3 3 1 1 1 1 1 2 1.9 

CO4 3 3 3 3 3 1 1 2 2 2 2 2.3 

Average 2.75 2.5 2 2.25 3 1 1 1.5 1.5 1.25 2  
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Telecommunication Networks 

COURSE CODE: 

COURSE CREDITS: 3 

CORE/ELECTIVE: ELECTIVE 

L-T-P: 3-0-0 

Course Objectives:  

1.  To develop a comprehensive understanding of telecommunication network models, 

traffic engineering, switching techniques, and network architectures including OSI, 

TCP/IP, LAN protocols, ATM, and ISDN.  

2.  To enable students to analyze and apply networking concepts such as error and flow 

control, subnetting, and routing algorithms for efficient design and performance 

evaluation of communication networks 

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO-1 

To understand the basic concepts of Telecommunication 

network model, Traffic engineering and switching 

technology. Also to understand various mechanisms involved 

in OSI model, TCP/IP and LAN access protocols, ATM and 

ISDN. 

Familiarity 

CO-2 

To apply the concepts of traffic engineering, switching 

technologies and various network protocols for solving 

network related problems. 

Usage 

CO-3 

To analyze the link utilization and data packet generated after 

incorporation of data link error control and flow control 

mechanisms. 

Usage 

CO-4 

To apply the concept of subnetting for evaluating address 

blocks in a network. Applying various routing algorithms to 

predict routing path for communication between two nodes. 

Assessment 

 

Course Contents: 
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Unit Contents 
Lectures 

required 

1 
Telecommunication network model: Telecommunication network 

model, Different networks types 
2 

2 

Switching technologies:Switched Communication Networks, Circuit 

Switching networks, Time Division Switching-Time Division Space 

Switching, Time Division Time Switching, Time Multiplexed Time 

Switching and TSI, Packet Switching Principles Datagram and Virtual 

Circuit Approach, Message switching. Traffic engineering. 

12 

3 
Computer Networks:Seven layered OSI model, Functions of different 

layers, primitives and services. Physical layers. 
2 

4 

Detailed working of data link layer:Data link Control, Flow Control, 

Stop and Wait flow Control, Sliding Window Flow Control, Error 

Control, Go-Back-N ARQ, Selective-Reject ARQ, Performance 

Analysis, HDLC. 

6 

5 

Network Layer and Internet Protocol (IP):Basic Principles of Network 

layer, IPv4, IPv6, IP Addressing, Subnetting, Supernetting, Routing 

Schemes-Distance Vector routing, Link-State routing, Hierarchical 

routing. 

8 

6 

Transport and TCP/UDP description:Basic Principles of Transport 

Layer and TCP/UDP description. Congestion control and Quality of 

Service (QoS) 

6 

7 
Local Area Networks:LAN Protocols-ALOHA, CSMA, CSMA- CD, 

Implementation and performance issues. 
4 

8 ISDN, B-ISDN, ATM:Introduction to ISDN, B-ISDN and ATM 2 

Total lectures 42 
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Suggested Text Book(s) 

1. W. Stallings, Data & Computer Communication, PHI 

2. B.A. Forouzan, DATA COMMUNICATIONS AND NETWORKING,4thEditionTMH 

Suggested Reference Book(s) 

1. A.S.Tanenbaum, Computer Networks, PHI. 

2. JohnC.Bellamy,DigitalTelephony,3rdEdition,Wiley. 

3. ThiagarajanViswanathan,TelecommunicationSwitchingSystemsandNetworks,PHI 

 

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered up to T-1 

2 T-2 25 1.5 Hours Syllabus covered up to T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, 

Presentations etc.)- 8-10Marks 

Quizzes- 10-12Marks 

Attendance– 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

Course Outcomes 

(Telecommunication 

Network) 

PO-

1 

PO-

2 

PO-

3 

PO-

4 

PO-

5 

PO-

6 

PO-

7 

PO-

8 

PO-

9 

PO-

10 

PO-

11 
Average 

CO1 2 3 2 2 2 1 1 1 1 3 3 1.91 

CO2 2 3 3 3 2 1 1 1 2 3 3 2.18 

CO3 3 3 3 3 3 1 1 1 2 3 3 2.36 

CO4 3 3 3 3 3 1 1 1 2 3 3 2.36 

Average 2.5 3 2.75 2.75 2.5 1 1 1 1.75 3 3  
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Foundation of Machine Learning and Python 

COURSE CODE:    

COURSE CREDITS: 3 

CORE/ELECTIVE: ELECTIVE    

L-T-P: 3-0-0 

Course Objectives: 

1. To develop understanding of linear algebra, probability, and fundamental machine learning 

concepts along with Python programming basics. 

2. To implement and analyze supervised and unsupervised machine learning algorithms using 

Python and relevant libraries. 

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO-1 Recall the basics of Linear algebra and Probability distributions. Remembering 

CO-2 
Understand the basics of Machine learning, Python syntax and 

libraries for data processing. 
Understanding 

CO-3 
Implement basic Machine learning algorithms using Python 

programming. 
Applying 

CO-4 
Analyze supervised and unsupervised learning techniques for machine 

learning applications. 
Analysis 

Course Contents: 

Unit Contents 
Lectures 

required 

1 
Introduction and Basic Concepts Basics of machine learning, Linear 

algebra, Probability distributions 
7 
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2 

Supervised Learning: Regression Linear regression, Gradient descent, 

Normal equations, Probabilistic Interpretation, Ridge and Lasso 

Regression, Evaluation Metrics for Regression, Logistic Regression 

8 

3 
Supervised Learning Classification Introduction to classification, k-

Nearest Neighbors, Naïve Bayes, Support vector machines, Decision tree 
8 

4 Unsupervised Learning K-means clustering, PCA, ICA, SVD 8 

5 

Python Programming Basics Python Basics: print, print format 

statement, IF and Nested IF conditions, LOOPs and nested LOOPs. 

Recursion, Palindrome, Fibonacci and Files Read, Write, words or 

character or line count, search word etc. 

5 

6 

Python Libraries and applications NumPy and Pandas Library: 2D array 

matrix addition, subtraction, multiplication and finding mean, median, 

deviation etc. and Pandas library dataset analysis and add, search, sort 

operations, Matplotlib drawing line, bar, pie chart, PyTorch, Scikit-learn, 

TensorFlow, Building and training deep learning models including 

classification, regression, and clustering. 

6 

Total lectures 42 

 

Suggested Text Book(s): 

1. Ethem Alpaydın, Introduction to Machine Learning, MIT Press, 2020. 

2. Kevin P. Murphy, Machine Learning: A Probabilistic Perspective, MIT Press, 2012. 

3. Christopher M. Bishop, Pattern Recognition and Machine Learning, Springer, 2006. 

Suggested Reference Book(s): 

1. Trevor Hastie, Robert Tibshirani, Jerome Friedman, The Elements of Statistical Learning: 

Data Mining, Inference, and Prediction, Springer, 2008. 

2. Anurag Gupta, G. Biswas, Python Programming, 1st Edition, McGraw Hill, 2020. 

 

Other useful resource(s): 

1. Link to NPTEL course contents: https://onlinecourses.nptel.ac.in/noc23_ee33/ (Prof.C.S. 

Ramalingam, IIT Madras) 
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2. Link to NPTEL course contents: https://onlinecourses.nptel.ac.in/noc21_ee20/ (Prof. V. M. 

Gadre, IIT Bombay) 

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. 
Teaching 

Assessment 
25 

Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.) - 8-10Marks 

Quizzes - 10-12Marks 

Attendance – 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

Course outcomes 

(Foundation of 

Machine 

Learning and 

Python) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-

10 

PO-

11 
Average 

CO-1 3 1 1 1 1 1 1 1 1 1 2 1.36 

CO-2 3 2 1 1 2 1 1 1 1 1 2 1.55 

CO-3 3 3 2 2 3 1 1 1 1 1 2 1.91 

CO-4 3 3 2 3 2 1 1 1 1 1 2 2.00 

Average 3.00 2.25 1.50 1.75 2.00 1.00 1.00 1.00 1.00 1.00 2.00  
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Introduction to Neural Networks 

COURSE CODE: 25B1WEC432 

COURSE CREDITS: 3 

CORE/ELECTIVE: ELECTIVE 

L-T-P: 3-0-0 

Course Objectives:  

To understand the fundamental concepts of neural networks and their application enabling 

students to analyze and apply various neural network architectures including feed-forward, 

convolutional, and recurrent networks. 

Course Outcomes: 

S.No. Course Outcomes 
Level of     

Attainment 

CO-1 Understand the fundamental concepts of neural networks. 
Understanding 

Level (C2) 

CO-2 
Apply optimization techniques, including gradient descent, in 

neural networks. 

Applying 

Level (C3) 

CO-3 

Analyze the architecture and learning mechanisms of feed-

forward neural networks, convolutional neural networks, and 

recurrent neural networks. 

Analyzing 

Level (C4) 

CO-4 
Assess advanced neural network models including LSTM, 

GANs, encoder–decoder architectures, and related techniques. 

Evaluating 

Level (C5) 

 

Course Contents: 

Unit Contents 
Lectures 

required 

1 

Introduction to Neural network, Application of Neural Network, Neural 

network vs Machine Learning, McCulloch–Pitts Neuron, Perceptron’s, 

perceptron trick, Loss functions (MSE, cross-entropy), Activation 

Function – Linear, Sigmoid, Softmax, Relu. 

10 

2 
Numerical Differentiation and Finite difference methods, Optimality 

Criteria, Gradient Descent Algorithm. 
6 
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3 
Single Layer Perceptron (SLP), Multi-Layer Perceptron (MLP), 

Feedforward Neural Networks, Forward Propagation, backpropagation. 
6 

4 

Convolution Operation, Kernels, Filters, Feature Maps, Padding, Stride, 

Pooling, Forward Propagation, Backward Propagation, Convolution 

network Architectures: Le-Net, Alexnet Applications. 

6 

5 
Recurrent Neural Network (RNN), Backpropagation Through Time 

(BPTT), Vanishing and Exploding Gradients, LSTM. 
6 

6 

Regularization, Hyperparameter, Optimizers (AdaGrad, Adam), 

Encoder–Decoder Architecture, Generator and Discriminator (GAN), 

Attention Mechanism, Applications 

8 

Total lectures 42 

 

Suggested Text Book(s) 

1.  I. Goodfellow, Y. Bengio, and A. Courville, “Deep Learning”. Cambridge, MA, USA: 

MIT Press, 2016. 

2. Charu. C. Aggarwal, “Neural Networks and Deep Learning: A Textbook”, 2nd ed. 

Springer, 2023. 

3. Bishop, C. M. and Bishop, H., Deep Learning: Foundations and Concepts, Cham, 

Switzerland: Springer, 2023.  

Suggested Reference Book(s) 

1.  S. Haykin, Neural Networks and Learning Machines, 3rd ed. Upper Saddle River, NJ, 

USA: Pearson Education, 2009. 

2. Francois Chollet, “Deep Learning with Python”, Manning Publications, Shelter Island, 

New York, 2018 

 

Other Useful Resource(s) 

1.  Foundations of Deep Learning: Concepts and Applications - Indian Institute of Science, 

Bengaluru 
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https://youtube.com/playlist?list=PLgMDNELGJ1CaeIiQMBOE0NONdZxS2eD2H&si=h0h

FCxCn5hVWdJja 

Evaluation Scheme: 

S. No Exam Marks Duration 
Coverage / Scope of 

Examination 

1 T-1 15 1 Hour. Syllabus covered up to T-1 

2 T-2 25 1.5 Hours Syllabus covered up to T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Class 

Performance (Assignments, 

Homework, Tutorials, 

Presentations etc.)- 8-10Marks 

Quizzes- 10-12 Marks 

Attendance – 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

Course 

Outcomes 

(Introducti

on to 

Neural 

Networks) 

PO

-1 

PO

-2 

PO

-3 

PO

-4 

PO

-5 

PO

-6 

PO

-7 

PO

-8 

PO

-9 

PO

-10 

PO

-11 

Averag

e 

CO1 3 1 2 2 2 2 1 1 1 3 3 1.9 

CO2 3 3 2 2 3 2 1 1 2 3 3 2.3 

CO3 3 3 3 3 3 3 1 3 2 3 3 2.7 

CO4 3 3 3 3 3 3 1 3 2 3 3 2.7 

Average 3 2.5 2.5 2.5 2.8 2.5 1 2 2.3 3 3  
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Control Systems 

COURSE CODE: 25B1WEC432 

COURSE CREDITS: 3 

CORE/ELECTIVE: ELECTIVE 

L-T-P: 3-0-0 

Course Objectives:  

1. To understand procedures for developing mathematical models of physical systems 

and apply analytical and numerical methods to predict their behavior.  

2. To develop the ability to design compensating networks based on desired 

specifications.  

3. To understand and design advanced control systems for industrial applications.  

Course Outcomes: 

S.No. Course Outcomes 
Level of     

Attainment 

CO-1 
Ability to analyze physical systems using mathematical 

models 
Familiarity 

CO-2 Skill to analyze the response of LTI systems Assessment 

CO-3 
Ability to design control systems in time and frequency 

domains 
Assessment 

CO-4 
Ability to analyze systems using state-space methods 

(continuous & discrete) 
Assessment 

CO-5 
Ability to apply advanced control schemes in practical 

applications 
Usage 

 

Course Contents: 

Unit Contents 
Lectures 

required 

1 
Control System Concepts and Classification: Open loop, Closed loop, 

Continuous, Discrete, Linear and Non-linear control systems 
2 
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2 

Mathematical Models of Systems: Laplace and Z-transform, Impulse 

response, Transfer function, Block diagrams, Signal flow graphs, 

Mason’s Gain Formula 

5 

3 

Time Domain Analysis: Standard test signals, Transient & steady-state 

response of first and second order systems, Steady-state errors, Control 

of transient response, Basic control actions 

7 

4 

Stability Analysis: Absolute & relative stability, Routh-Hurwitz 

criterion, Root locus technique, Effects of poles & zeros, Conditionally 

stable systems 

7 

5 
Frequency Domain Analysis: Frequency response, Specifications, 

Bode plots, Nyquist plots, Gain margin & Phase margin 
 

6 

6 
Compensator Design: Phase lead & lag compensation, Design using 

Bode plot & root locus, P, PI, PD, PID controllers 
6 

7 
State Variable Techniques: State model derivation, State equations, 

State transition matrix, Controllability, Observability, Stability 
 

5 

8 
Basics of Nonlinear Systems: Linearization, Describing function 

method, Phase plane analysis, Lyapunov stability 
 

4 

Total lectures 42 

 

Suggested Text Books 

1. M. Gopal, Control Systems: Principle and Design, 4th Edition, Tata McGraw-Hill, 

2012.  

2. B. C. Kuo, Automatic Control Systems, 9th Edition, Wiley India, 2014.  

Suggested Reference Books 

1. K. Ogata, Modern Control Engineering, 5th Edition, Pearson, 2010.  
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2. R. C. Dorf and R. H. Bishop, Modern Control Systems, 12th Edition, 2007.  

3. N. S. Nise, Control Systems Engineering, 7th Edition, Wiley India, 2013. 

Other Useful Resource(s) 

1. NPTEL Course: Control Systems by IIT faculty  

2. MIT OpenCourseWare: Feedback Control Systems 

Evaluation Scheme: 

S. No Exam Marks Duration 
Coverage / Scope of 

Examination 

1 T-1 15 1 Hour. Syllabus covered up to T-1 

2 T-2 25 1.5 Hours Syllabus covered up to T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Class 

Performance (Assignments, 

Homework, Tutorials, 

Presentations etc.)- 8-10Marks 

Quizzes- 10-12 Marks 

Attendance – 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

Course 

Outcomes 

(Fundamenta

ls of Signals 

and Systems) 

PO
-1

 

PO
-2

 

PO
-3

 

PO
-4

 

PO
-5

 

PO
-6

 

PO
-7

 

PO
-8

 

PO
-9

 

PO
-1

0 

PO
-1

1 Averag

e 

CO-1 3 2 2 2 2 1 2 1 1 1 1 1.6 

CO-2 3 2 1 3 2 1 1 1 1 1 1 1.5 

CO-3 3 3 2 1 2 1 1 1 1 1 1 1.5 

CO-4 3 3 3 1 2 1 1 1 2 1 1 1.7 
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CO-5 3 2 2 2 3 1 1 1 1 1 1 1.6 

Average 3 2.4 2 1.8 2.2 1 1.2 1 1.2 1 1  
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5G and Next Generation Networks 

COURSE CODE:   

COURSE CREDITS: 3 

CORE/ELECTIVE: ELECTIVE   

 L-T-P: 3-0-0 

Course Objectives: 

4. To analyze the channel parameters effects on communication system. 

5. Understanding of advanced techniques employed for improvement of communication 

system 

 

   Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO-

1 

Understand the basics of communication system and 

various standards used in different generation. 
Familiarity 

CO-

2 

Understand the modeling of channel used in 

communication 
Usage 

CO-

3 

Analyze the effect of various parameters on the 

performance of communication system 
Assessment 

 

CO-

4 

Demonstrate the various techniques for performance 

improvement of communication system 
Assessment 

CO-

5 

Apply advanced techniques to next generation 

communication system 
Assessment 

 

Course Contents: 
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Unit Contents 
Lectures 

required 

1 

Overview of wireless communication system, Evolution of  

wireless technologies (1G to 5G), wireless channel 

fundamentals, Performance parameters of wireless channl, 

Quality of service, Signal to Noise Ratio, Signal to 

Interference Ratio, Blocking probability, Cut-off probability, 

BER for wireless Communication, Diversity, BER with 

Diversity, Wireless Channel and Delay Spread, Coherence 

Bandwidth of the Wireless Channel, ISI and Doppler in 

Wireless Communications 

14 

2 

Time Division Multiple Access (TDMA), Frequency Division 

Multiple Access (FDMA), Code Division Multiple Access 

(CDMA), Wideband Code Division Multiple Access 

(WCDMA), 

Introduction to CDMA and Spread Spectrum, Generation and 

Properties of PN Sequences, correlation between PN 

Sequences,  LFSR,Principles of OFDM and MIMO wireless 

communication: Introduction to OFDM, OFDM Building 

Block, , IFFT Sampling for OFDM, OFDM Schematic and 

Cyclic Prefix, 

MIMO Wireless Communication, Benefits of MIMO 

Technology, MIMO, Capacity Comparisons of SISO, SIMO, 

MISO, and MIMO, Multi-Carrier Modulation MIMO System 

Model , MIMO-OFDM 

14 

3 

5G Architecture,  5G Air Interface (NR – New Radio), 

Enabling Technologies, Massive MIMO systems, Millimeter 

wave (mmWave), Small cells and heterogeneous networks, 

Device-to-Device (D2D) communication, Cognitive radio 

network, NOMA Full duplex communication, 5G Protocols 

and Standards, 3GPP releases, Protocol stack: PHY, MAC, 

RLC, PDCP layers,  Control and user plane separation 

(CUPS), Performance Metrics & Analysis:  Throughput and 

14 
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spectral efficiency, Latency and QoS, Energy efficiency, 

capacity analysis, 

 

Total lectures 42 

Suggested Text Book(s): 

3. T.S. Rappaport, “Wireless Communication”, 2nd Edition, Prentice Hall., 2002. 

4. A.Goldsmith, “ Wireless communication” 1st Edition , Cambridge University 

Press,2005.  

5. Ye Li and Gordon L. Stuber, “Orthogonal Frequency Division Multiplexing for 

Wireless Communications” 1 st Edition, Springer, 2006. 

Suggested Reference Book(s): 

6. Huseyin Arslan: Cognitive Radio, Software Defined Radio, and Adaptive Wireless 

Systems, 1st Edition, Springer, 2007.  

7. Hui Liu, “OFDM based broadband wireless networks: design and optimization” , 1st 

Edition, John Wiley & Sons, 2006. 

8. Theodore S. Rappaport: 5G Wireless Communications  

9. Jonathan Rodriguez:Fundamentals of 5G Mobile Networks  

10. Erik Dahlman:5G NR: The Next Generation Wireless Access Technology  

Other useful resource(s): 

3. Link to NPTEL course contents:https://nptel.ac.in/courses/117104099/ 

4. Link to NPTEL course contents:https://nptel.ac.in/courses/108105134 

 

 

Evaluation Scheme: 

S. No Exam Marks Duration 
Coverage / Scope of 

Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 
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3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Class 

Performance (Assignments, 

Homework, Tutorials, 

Presentations etc.)- 8-

10Marks 

Quizzes- 10-12Marks 

Attendance – 5 Marks 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

CO/PO 

(5G and 

Next 

Generatio

n 

Networks

) 

 

PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO1

0 

PO1

1 

Averag

e 

CO-1 2 2 3 2 2 2 1 2 2 2 2 2.00 

CO-2 1 2 3 3 3 2 1 1 2 2 1 1.91 

CO-3 2 2 2 2 3 1 2 1 1 2 1 1.73 

CO-4 2 3 3 3 2 1 1 2 2 3 2 2.18 

CO-5 1 2 2 2 1 3 2 3 2 1 2 1.91 

Average 1.60 2.20 2.60 2.40 2.20 1.80 1.40 1.80 1.80 2.00 1.60  
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Wireless and Mobile Communication 

COURSE CODE:       

COURSE CREDITS: 3 

CORE/ELECTIVE: Elective               

 L-T-P: 3-0-0 

Course Objectives: 

6. To provide students with the fundamental concepts of wireless and mobile 

communication systems. 

7. To develop an understanding of the architecture, planning, and design principles of 

cellular communication systems. 

8. To impart knowledge of the wireless propagation environment, including channel 

impairments such as multipath fading, shadowing, and path loss. 

9. To introduce multiple access techniques, diversity methods, MIMO systems, and the 

concept of wireless channel capacity. 

 

   Course Outcomes: 

S. No. Course Outcomes 
Level of 

Attainment 

CO-

1 

Explain the fundamental concepts, principles, and 

components of wireless and mobile communication systems. 
Familiarity 

CO-

2 

Analyze the architecture, planning, and design principles of 

cellular communication systems 
Usage 

CO-

3 

Interpret and evaluate the characteristics of the wireless 

propagation environment and the impact of channel 

impairments such as path loss, shadowing, and multipath 

fading. 

Assessment 

 

CO-

4 

Compare and apply multiple access techniques such as 

TDMA, CDMA, and OFDM, and analyze the role of 

diversity techniques, MIMO systems, and wireless channel 

Assessment 
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capacity in modern communication systems. 

 

Course Contents: 

 

Unit Contents 
Lectures 

required 

1 

Evolution of mobile communication systems. 1G, 2G, 2.5G 

& 3G ,4G, 5G systems. IMT2000, FDD, TDD, FDMA, 

TDMA, CDMA, SDMA. Radio frequency spectrum and 

communication technology. 

Block diagram of mobile communication system. Problems 

of mobile 

communication: spectrum, propagation. Near far problem 

4 

2 

The cellular Concept – Introduction, Frequency reuse, 

Channel assignment strategies, Handoff strategies, 

Interference and system capacity, Trucking and grade of 

services, Improving coverage & capacity in cellular system 

6 

3 
GSM standards and architecture, GSM Radio aspects, 

typical call flow sequences in GSM, security aspects. GPRS 
8 

4 

CDMA standards: Spread spectrum, direct sequence and 

frequency hop spread spectrum, IS-95 CDMA architecture, 

forward link and reverse link, CDMA2000 

8 

5 

Wireless communications and diversity: Fast Fading 

Wireless Channel Modeling, Rayleigh/Ricean Fading 

Channels, BER Performance in Fading Channels, Diversity 

modeling for Wireless Communications, BER Performance 

Improvement with diversity, Types of Diversity – 

Frequency, Time, Space 

8 

6 

MIMO: Introduction to MIMO, MIMO Channel Capacity, 

MIMO Spatial Multiplexing, MIMO Diversity, MIMO, 

OFDM 

8 
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Total lectures 42 

Suggested Text Book(s): 

11. T. S. Rappaport, Wireless Communications – Principles and Practice”, 2nd edition, 

Pearson, 2010 

12. Jochen Schiller , Mobile Communication, , 2nd edition, Pearson Education, 2003 

 

Suggested Reference Book(s): 

 

2. William C.Y.Lee,  MobileCellularTelecommunications-Analog&DigitalSystems, 

Mc.Graw Hill,1995 

3. Ezio Biglieri, “MIMO Wireless Communications”, 1st edition, Cambridge 

University Press, 2007 

4. Tao Jiang, Lingyang Song, and Yan Zhang, “Orthogonal Frequency Division 

Multiple Access (OFDMA) Fundamentals and Applications”, Auberbach 

Publications, Taylor and Francis Group, 2010. 

 

Other useful resource(s): 

 

5. Link to NPTEL course contents:  https://nptel.ac.in/courses/106106167 

 

 

Evaluation Scheme: 

 

 

S. No Exam Marks Duration 
Coverage / Scope of 

Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 



Department Of Electronics and Communication Engineering 

3. T-3 35 2 Hours Entire Syllabus 

4. Teaching Assessment 25 
Entire 

Semester 

Class 

Performance (Assignments, 

Homework, Tutorials, 

Presentations etc.)- 8-

10Marks 

Quizzes- 10-12Marks 

Attendance – 5 Marks 

 

 

Course Outcomes (COs) contribution to the Programme Outcomes (POs) 

CO/PO 
PO

1 

PO

2 

PO

3 

PO

4 

PO

5 

PO

6 

PO

7 

PO

8 

PO

9 

PO1

0 

PO1

1 

Averag

e 

CO-1 3 2 1 1 1 2 1 2 2 3 3 1.91 

CO-2 3 3 2 2 1 1 2 2 2 2 2 2.00 

CO-3 3 2 1 1 1 1 2 2 1 2 2 1.64 

CO-4 3 3 2 2 2 1 2 2 1 2 3 2.09 

Averag

e 
3 2.50 1.5 1.5 1.25 1.25 1.75 2.0 1.5 2.25 2.5  
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Autonomous Mobile and Manipulator Robotics 

COURSE CODE:  

COURSE CREDITS: 2 

CORE/ELECTIVE: ELECTIVE  

 L-T-P: 2-0-0 

 

Course Objectives: 

1. To understand ROS2 middleware, deterministic execution constraints, 

and digital signal filtering for robotic sensors. 

2. To formulate closed-loop control strategies and spatial kinematics for 

mobile and manipulator robots. 

3. To implement state estimation and odometry fusion for reliable 

autonomous robotic navigation. 

 

Course Outcomes: 

S.No. Course Outcomes 
Level of 

Attainment 

CO1 
Explain the core architecture of ROS2, DDS middleware, and real-

time Quality of Service (QoS) profiles. 
Understanding 

CO2 
Apply digital signal filtering and closed-loop PID control strategies 

for deterministic robotic actuation. 
Applying 

CO3 
Analyze spatial coordinate transforms (tf2) and kinematic models (D-

H parameters) for manipulators and wheeled platforms. 
Analyzing 

CO4 
Evaluate dead-reckoning odometry and state estimation models using 

Extended Kalman Filters (EKF). 
Evaluating 

CO5 
Design ROS2-based mathematical pipelines for integrated 

autonomous robotic movement. 
Creating 
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Course Contents: 

 

Suggested Text Book(s): 

1. B. Siciliano and L. Sciavicco, Robotics: Modelling, Planning and Control, 1st ed., Springer, 

2009.  

2. Francisco Martín Rico, A Concise Introduction to Robot Programming with ROS 2, 2nd ed., 

Chapman & Hall, 2025.  

 

Unit Contents 
Lectures 

required 

1 

ROS2 Fundamentals & Real-Time Control Introduction to the ROS2 

ecosystem: Nodes, Topics, Services, and Actions. DDS middleware and 

Quality of Service (QoS) for hardware. The micro-ROS bridge for seamless 

microcontroller integration. 

4 

2 

Sensor Signal Conditioning and Filtering Interfacing raw IMUs and 

encoders. Noise characteristics (random walk, bias instability). 

Mathematics of digital filter design for robotics and handling sensor 

network latency. 

5 

3 

Actuation and Closed-Loop Control Theory Mathematics of PID 

velocity control. Handling encoder hardware interrupts for deterministic 

execution. Theory and synchronization of multi-axis smart serial servo 

control. 

4 

4 

Spatial Kinematics and Coordinate Transforms Forward and inverse 

kinematics for differential drive mobile bases. Matrix transformations, 

spatial coordinate frames, and dynamic transforms (tf2). Denavit-

Hartenberg (D-H) parameter conventions for robotic arms. 

8 

5 

Odometry Fusion and State Estimation Dead-reckoning odometry 

calculations from wheel encoders. Mathematical handling of sensor latency 

and jitter. Extended Kalman Filter (EKF) for sensor fusion. 

7 

Total lectures 28 
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Suggested Reference Book(s): 

1. R. Siegwart, I. R. Nourbakhsh, and D. Scaramuzza, Introduction to Autonomous Mobile Robots, 

2nd ed., MIT Press, 2011. 

2. Marco Matteo Bassa, A very informal journey through ROS 2: patterns, anti-patterns, 

frameworks and best practices, Leanpub, 2023. 

3. Myles and C. Halesworth, Path Planning with ROS2 Algorithms for Autonomous Navigation: 

Optimizing A and RRT for Robot Motion in Gazebo Environments*, Kindle ed., Independently 

Published, 2025. 

 

Other useful resource(s): 

1. ETH Zürich, Programming for Robotics (ROS2), [Online Course Material], Available: 

https://rsl.ethz.ch/education-students/lectures/ros.html   

2. Murilo M. Marinho, ROS2 Tutorial [Online Course Material], Available: https://ros2-

tutorial.readthedocs.io/_/downloads/en/latest/pdf/   

3. micro-ROS Framework, [Online Documentation], Available: https://micro.ros.org/docs/  

 

Evaluation Scheme: 

S. No Exam Marks Duration Coverage / Scope of Examination 

1 T-1 15 1 Hour. Syllabus covered upto T-1 

2 T-2 25 1.5 Hours Syllabus covered upto T-2 

3. T-3 35 2 Hours Entire Syllabus 

4. 
Teaching 

Assessment 
25 

Entire 

Semester 

Class Performance (Assignments, 

Homework, Tutorials, Presentations 

etc.) - 8-10Marks 

Quizzes - 10-12Marks 

Attendance – 5 Marks 
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Course Outcomes (COs) contribution to the Programme Outcomes(POs) 

Course 

outcomes 

(Autonomous 

Mobile and 

Manipulator 

Robotics) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-

10 

PO-

11 
Average 

CO-1 3 2 2 1 3 1 1 1 1 1 1 1.55 

CO-2 3 3 2 2 2 1 1 1 1 1 1 1.64 

CO-3 3 3 2 2 3 1 1 1 1 1 1 1.73 

CO-4 3 3 2 2 3 1 1 1 1 1 1 1.73 

CO-5 3 3 3 3 3 1 1 1 2 2 2 2.18 

Average 3.0 2.8 2.2 2.0 2.8 1.0 1.0 1.0 1.2 1.2 1.2  
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Autonomous Mobile and Manipulator Robotics Lab 

 

COURSE CODE: 

COURSE CREDITS: 1 

CORE/ELECTIVE: ELECTIVE 

L-T-P: 0-0-2 

  

Course Objectives: 

3. To build high-performance ROS2 C++ nodes with QoS-aware communication under 

real-time constraints.  

4. To interface sensors and actuators over embedded protocols (I2C, SPI, CAN) and 

implement filtering and closed-loop control.  

5. To integrate wheeled base autonomy with manipulator kinematics and trajectory 

execution for synchronized autonomous tasks. 

 

Course outcomes: 

S.No Course outcomes 
Level of 

Attainment 

CO1 
Develop high-performance ROS2 C++ nodes incorporating Quality 

of Service (QoS) and RTOS scheduling constraints. 
Applying 

CO2 
Interface sensors and actuators using embedded protocols (I2C, SPI, 

CAN) and implement digital signal filtering. 
Applying 

CO3 
Construct closed-loop control systems and fuse odometry data using 

Extended Kalman Filters (EKF) for mobile bases. 
Analyzing 

CO4 
Model multi-axis manipulators to compute spatial transforms (tf2) 

and execute inverse kinematics (IK) trajectories. 
Evaluating 

CO5 
Integrate wheeled navigation and manipulator control to demonstrate 

a synchronized autonomous robotic task. 
Creating 

 

List of Experiments: 

S. No Description Hours 
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1 

ROS2 Execution & QoS Tuning: Create high-performance C++ nodes; 

Test communication latency across different QoS profiles (e.g., Best Effort 

vs. Reliable). 

2 

2 

RTOS Task Scheduling: Implement prioritized RTOS tasks on an 

ESP32/STM32 to ensure deterministic polling of time-sensitive sensors 

alongside micro-ROS execution. 

2 

3 

Serial Protocols & Microcontrollers: Flash micro-ROS onto an 

ESP32/STM32; Read raw sensor data using I2C/SPI and publish to a host 

machine. 

2 

4 

CAN Bus Communication: Interface multiple smart motor controllers 

using CAN bus data frames, parsing speed and diagnostic telemetry into 

ROS2 nodes. 

2 

5 

Signal Conditioning & Filtering: Acquire raw IMU data; Implement a 

digital low-pass filter in C++ to remove high-frequency mechanical noise 

before publishing. 

2 

6 

Closed-Loop Motor Control: Read encoder interrupts; Implement a C++ 

PID velocity control node to regulate motor tuning for real-time 

responsiveness. 

2 

7 

Wheeled Kinematics & tf2: Write a node converting cmd_vel into wheel 

speeds; Broadcast dynamic coordinate transforms (tf2) between the robot 

base and wheels. 

2 

8 

Odometry Fusion (EKF): Fuse wheel encoder dead-reckoning data with 

IMU orientation data using an Extended Kalman Filter (EKF) node to 

publish highly accurate state estimation. 

2 

9 

Serial Manipulator Interfacing: Interface a 3-DOF/4-DOF robotic arm 

via UART/CAN bus; Read physical joint states and visualize the D-H 

model in RViz2. 

2 

10 

MoveIt2 Configuration: Configure a URDF for a robotic manipulator and 

utilize the MoveIt2 Setup Assistant to generate the necessary motion 

planning and kinematics plugins. 

2 

11 
Inverse Kinematics (IK) Execution: Send XYZ Cartesian coordinates to 

a node to calculate and execute the required joint angles within real-time 
2 
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constraints. 

12 

Mini Project (Integrated Autonomy): Build a system where a wheeled 

base navigates to a coordinate using fused odometry, and a mounted arm 

executes a precise trajectory. 

2 

 Total Lab Hours 24 

Suggested/Resources: 

1. B. Siciliano and L. Sciavicco, Robotics: Modelling, Planning and Control, 1st ed., 

Springer, 2009.  

2. F. M. Rico, A Concise Introduction to Robot Programming with ROS 2, 2nd ed., 

Chapman & Hall, 2025. 

3. ROS2 Official Tutorials, [Online Documentation], Available: 

https://docs.ros.org/en/jazzy/Tutorials.html.  

4. Open Source Robotics Foundation, Gazebo and RViz Documentation, [Online], 

Available: https://gazebosim.org/docs/latest/  

 

Other useful resource(s): 

1. micro-ROS Framework, [Online Documentation], Available: 

https://micro.ros.org/docs/.  

 

Evaluation Scheme: 

 

S.No. Exam Marks 

1 Mid Sem. Evaluation (P1) 20 

2 End Sem. Evaluation (P2) 20 

3. Attendance 15 

4. 
Quantity & Quality of Experiments (including day-to-day 

activities / Mini Project) 
30 

5. Laboratory Performance / Record 15 

 Total 100 

 
Course Outcomes (COs) contribution to the Programme Outcomes(POs): 



Department Of Electronics and Communication Engineering 

Course 
Outcomes 

(Autonomous 
Mobile and 

Manipulator 
Robotics Lab) 

PO-1 PO-2 PO-3 PO-4 PO-5 PO-6 PO-7 PO-8 PO-9 
PO-
10 

PO-
11 

Average 

CO1 3 2 2 2 3 1 1 1 1 1 2 1.7 

CO2 3 3 2 3 3 1 1 1 1 1 2 1.9 

CO3 3 3 3 3 3 1 1 1 1 2 2 2.1 

CO4 3 3 3 3 3 1 1 1 1 2 2 2.1 

CO5 3 3 3 3 3 1 1 2 2 2 3 2.4 

Average 3.0 2.8 2.6 2.8 3.0 1.0 1.0 1.2 1.2 1.6 2.2  

 

 


