
GANDHI INSTITUTE OF ENGINEERING 

AND TECHNOLOGY UNIVERSITY, 

ODISHA, GUNUPUR 

SCHOOL OF ENGINEERING & TECHNOLOGY 
 

 

 
CURRICULUM 

FOR 

BACHELOR OF TECHNOLOGY 

IN 

ELECTRONICS AND COMMUNICATION ENGINEERING 

2023-27



GIET 

VISION, MISSION AND PROGRAM EDUCATIONAL OBJECTIVES 

 

 
Vision and Missionof the Department and Institute 

 

 

 

(Vision statement typically indicates aspirations and Mission statement states the broad approach
 

to achieve aspirations) 

 

(Here Institute Vision and Mission statenments have been asked to ensure consistency with the 

departmentVision and Missionstatements; the assessment ofthe nstitute Vision andMissionwill 

be taken up in Criterion 10) 

 

 

 

Visionof the Department 

To develop globally accepted and technically competentElectronics & Communication engineers 

through quality education, innovation and collaborative research. 

 
Mission of the Department 

 

 

 

M1: Imparting quality education to the students for enhancing their skills and making 
them

 

globally competent Electronics and Communication engineers.
 

 

M2: Maintaining state-of-art facilities to   provide students and faculty members with 

opportunities to create interpret and disseminate knowledge. 

 

 

M3: Association with reputed research organizations and educational institutions for 

excellence in teaching, research and consultancy practices. 

 

 

 
 

or-rpeparment Heuadnd Cammuniration 
Engineerit

 

Eiearonis 

Schoolof Engineering 
& Technolog 

University, 
Gunupur-765022 

Odisha, 
India 

Dlst-Rayagada, 



Program Educational Objectives (PEOs) (5) 

 
(State the PEOs (3 to 5) of program seeking accreditation) 

 

 
Program Educational Objectives (PEOs) are established through aconsultation process. PEOs are 

broad statements that describe the career andprofessional accomplishments that the graduates 

should achieve within three tofive years after the year of graduation. 

 

The Program Educational Objectives (PEOs)are as follows: 
 
 

PEO1: To strengthen the knowledge of basic sciences and fundamental technical concepts in 

diversified areas such as communication systems, signal & image processing and 

allied fields to enhance the capabilities for the carrier. 

PEO2: To enable the student to address the complexity of real life engineering problems and 

be able to formulate / design solutions which are technically advanced, economically 

feasible and environmentally sustainable that leads to professional growth of the 

society. 

PEO3: To acquire adequate training for working as a team on projects with good technical 

skills, leadership qualities & professional ethics with social awareness and 

organizational context in which the engineering skills are utilized to take up life-long 

learning. 



Program Outcomes (POs) and Program Specific Outcomes (PSOs) 

 

 

Program Outcomes (POs): 

 

 

Engineering Graduates will be able to: 
 

 

 
 

PO1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

 

PO2 

 

Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

 

PO3 

 

Design / development of solutions: Design solutions for complex engineering 

problems and design system components or processes that meet the specified needs with 

appropriate consideration for the public health and safety, and the cultural, societal, and 

environmental considerations. 

 

PO4 

 

Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, 

and synthesis of the information to provide valid conclusions. 

 

PO5 

 

Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex 

engineering activities with an understanding of the limitations. 



PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent 

responsibilities relevant to the professional engineering practice. 

 

PO7 

 

Environment and sustainability: Understand the impact of the professional 

engineering solutions in societal and environmental contexts, and demonstrate the 

knowledge of, and need for sustainable development. 

 

PO8 

 

Ethics: Apply ethical principles and commit to professional ethics and responsibilities 

and norms of the engineering practice. 

 

PO9 

 

Individual and team work: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

 

PO10 

 

Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend 

and write effective reports and design documentation, make effective presentations, and 

give and receive clear instructions. 

 

PO11 

 

Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a 

member and leader in a team, to manage projects and in multidisciplinary environments. 

 

PO12 

 

Life-long learning: Recognize the need for, and have the preparation and ability to 

engage in independent and life-long learning in the broadest context of technological 

change. 



Program Specific Outcomes (PSOs): 

 
(Program shall specify 2-4 program specific outcomes.) 

 

 

 

 

 

 
PSO1 Develop, analyze & solve real-time problems relating to communication systems along 

with allied engineering streams. 

 

PSO2 Proficiency in use of hardware & software tools to design and analyze electronic 

systems to become professional technocrats. 



CONTENTS 

 

 
A. Definition of Credit 

B. Range of Credits 

C. Structure of Undergraduate Engineering Program 

D. Course Code and Definition 

E. Category of Courses 

i. Basic Science Courses 

ii. Engineering Science Courses 

iii. Humanities and Social Sciences including Management 

Courses 

iv. Professional Core Courses 

v. Professional Elective Courses 

vi. Open Elective Courses 

vii. Mandatory Courses 

viii. Project/Seminar/Training 

F. Structure of Curriculum 

 Induction Program 

 Summer Internship 

 Technical Seminar 

 Project 

Semester I, II, III, IV, V, VI, VII & VIII 



General, Course Structure & Theme 
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Semester-wise Credit Distribution 

 

 
A. Definition of Credit: 

 

1 Hour Lecture (L) per week 1 credit 

1 Hour Tutorial (T) per week 1 credit 

2 Hours Practical (P) per week 1 credit 

3 Hours Practical (P) per week 1.5 credits 

4 Hours Practical (P) per week 2 credits 

 

 

 

B. Range of Credits: 

A range of credits from 150 to 160 for a student to be eligible to get Undergraduate degree in Engineering. 

A student will be eligible to get Under Graduate degree with Honours or an additional Minor in 

Engineering if he/she completes an additional 20 credits. These could be acquired through MOOCs. 

a. Undergraduate Degree Courses in EMERGING/MULTIDISCIPLINARY AREAS shall be allowed as 

specialization from the same department. The minimum additional credits for such courses shall be in 

the range of 18-20 (including credit transferred from the SWAYAM platform) and the same shall be 

mentioned in the degree, as specialization in that particular area. 

b. Minor specialization in EMERGING/MULTIDISCIPLINARY AREAS in Undergraduate Degree 

Courses may be allowed where a student of another department shall take the minimum additional 

Credits in the range of 18-20 and get a degree with a minor from another department. 



 

 

 

 

 

C. Structure of Undergraduate Engineering Program: 
 

SL. 

NO. 
COURSEWORK - SUBJECT AREA 

CREDITS / SEMESTER TOTAL 

CREDITS I II III IV V VI VII VIII 

1 
Humanities and Social Sciences 

including Management Courses 
4 3 2 2 2 2 3 - 18 

2 Basic Science Courses 7 5 4 - - - - - 16 

 
3 

Engineering Science Courses including 

workshops, drawing, basics of 

electrical/mechanical/ computer, etc. 

 
11 

 
14 

 
4 

 
4 

 
- 

 
- 

 
- 

 
- 

 
33 

4 Professional Core Courses - - 11 14 15 11 - - 51 

5 
Professional Elective Courses relevant 

to chosen specialization/branch 
- - - - 3 3 6 3 15 

6 
Open subjects - Electives from other 

technical and/or emerging Subjects 
- - - - - 3 6 6 15 

7 
Project work, Seminar, and Internship 

in industry or elsewhere 
- - 1 1 2 1 5 6 16 

 

8 

Mandatory Courses [Environmental 

Sciences, Induction Training, Indian 

Constitution, Essence of Indian 

Traditional Knowledge] 

 

0 

 

0 

 

0 

 

0 

 

- 

 

- 

 

- 

 

- 

 

0 

 TOTAL 22 22 22 21 22 20 20 15 164 

  



SEMESTER WISE COURSES 

I Semester [First Year] 

B. Tech in Electronics and Communication Engineering 
 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 
L T P 

1 BS 23BBSBS11001 Engineering Mathematics-I 3 1 0 4 

 
2 

BS 
23BBSBS10002 

Engineering Physics 3 0 0 3 

ES 
23BBSES10007 Fundamentals of Web 

Technologies 
1 0 0 1 

 
3 

 
ES 

23BBSES10001 Basic Electrical and Electronics 
Engineering 

3 0 0 3 

23BBSES10002 Elements of Mechanical 
Engineering 

3 1 0 4 

4 ES 
23BBSES11003 

Programming for Problem Solving 3 0 0 3 

5 HS 
23BBSHS11001 Communicative English and Soft 

Skills 
2 0 0 2 

 
6 

HS 
23BBSHS10002 Human Values and Professional 

Ethics 
 

1 

 
0 

 
0 

 
1 

BS 
23BBSES10004 

Dietetics and Nutrition 

7 ES 
23BBSES10107 Fundamentals of Web 

Technologies Laboratory 
0 0 4 2 

8 ES 
23BBSES10101 Basic Electrical and Electronics 

Engineering Laboratory 
0 0 2 1 

9 ES 
23BBSES11103 Programming for Problem Solving 

Laboratory 
0 0 4 2 

10 HS 
23BBSHS11101 Communicative English and Soft 

Skills Laboratory 
0 0 2 1 

 
11 

 
ES 

23BBSES10105 
Engineering Graphics and Design  

1 

 
0 

 
2 

 
2 

22BBSES10106 
Engineering Workshop 

12 MC 
23BBSMC11101 

Induction Program - - - 0 

   Total Credits: 16/14 1/2 10/12 22 



II Semester [First Year] 

B. Tech in Electronics and Communication Engineering 
 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 
L T P 

1 BS 
23BBSBS12001 

Engineering Mathematics-II 3 1 0 4 

 
2 

BS 
23BBSBS10002 

Engineering Physics 3 0 0 3 

ES 
23BBSES10007 Fundamentals of Web 

Technologies 
1 0 0 1 

 
3 

 
ES 

23BBSES10001 Basic Electrical and Electronics 
Engineering 

3 0 0 3 

23BBSES10002 Elements of Mechanical 
Engineering 

3 1 0 4 

4 ES 
23BBSES12003 

Data Structure and Algorithms 3 0 0 3 

5 HS 
23BBSHS12001 Communicative English and 

Technical Communication 
2 0 0 2 

 
6 

HS 
23BBSHS10002 Human Values and Professional 

Ethics 
 

1 

 
0 

 
0 

 
1 

BS 
23BBSES10004 

Dietetics and Nutrition 

7 ES 
23BBSES10107 Fundamentals of Web 

Technologies Laboratory 
0 0 4 2 

8 ES 
23BBSES10101 Basic Electrical and Electronics 

Engineering Laboratory 
0 0 2 1 

9 ES 
23BBSES12103 Data Structure and Algorithms 

Laboratory 
0 0 4 2 

 

10 
 

HS 
23BBSHS12101 

Communicative English and 

Technical Communication 
Laboratory 

 

0 
 

0 
 

2 
 

1 

 
11 

 
ES 

23BBSES10105 
Engineering Graphics and Design  

1 

 
0 

 
2 

 
2 

22BBSES10106 
Engineering Workshop 

12 MC 
23BBSMC12201 

Sports and Yoga or NSS/NCC - - - 0 

   Total Credits: 15/14 1/2 10/12 22 



III Semester [Second Year] 

B. Tech in Electronics and Communication Engineering 
 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 
L T P 

1 BS 23BBSBS230E1 Engineering Mathematics-III 3 1 0 4 

2 PC 23BECPC23001 Analog Electronic Circuits 3 0 0 3 

3 PC 23BECPC23002 
Electronic Measurements and 
Instrumentation 

3 0 0 3 

4 PC 23BECPC23003 Network Theory 3 0 0 3 

5 ES 23BCSES23001 
Object-Oriented Programming 
using JAVA 

3 0 0 3 

6 HS 23BBSHS23001 
English Learning 01 - Resume 
Building and Email Writing 

1 0 0 1 

7 PC 23BECPC23001 
Analog Electronic Circuits 
Laboratory 

0 0 2 1 

8 PC 23BECPC23102 
Electronic Measurements and 
Instrumentation Laboratory 

0 0 2 1 

9 ES 23BCSES23101 
Object-Oriented Programming 
using JAVA Laboratory 

0 0 2 1 

 

10 
 

HS 
 

23BBSHS23101 
English Learning 01 - Resume 

Building and Email Writing 
Laboratory 

 

0 
 

0 
 

2 
 

1 

11 PST 23BECPW23001 Summer Internship-I - - - 1 

 
12 

 
MC 

23BMCMC20001 Constitution of India  
2 

 
0 

 
0 

 
0 

23BMCMC20002 
Essence of Indian Traditional 
Knowledge 

   Total Credits: 16 1 8 22 



IV Semester [Second Year] 

B. Tech in Electronics and Communication Engineering 
 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 
L T P 

1 PC 23BECPC24001 Digital System Design 3 0 0 3 

2 PC 23BECPC24002 
Analog and Digital 
Communication 

3 0 0 3 

3 PC 23BECPC24003 Electronic Devices 3 0 0 3 

4 PC 23BECPC24004 Signals and Systems 3 0 0 3 

5 ES 23BCSES24001 Database Management Systems 3 0 0 3 

6 HS 23BBSHS24001 English Learning 02 - 1 0 0 1 

7 PC 23BECPC24101 Digital System Design Laboratory 0 0 2 1 

8 PC 23BECPC24102 
Analog and Digital 
Communication Laboratory 

0 0 2 1 

9 ES 23BCSES24101 
Database Management Systems 
Laboratory 

0 0 2 1 

10 HS 23BBSHS24101 English Learning 02 - Laboratory 0 0 0 1 

11 PST 23BECPW24101 Mini Project-I 0 0 2 1 

12 MC 23BMCMC20003 Environmental Science 2 0 0 0 

   Total Credits: 16 0 10 21 



V Semester [Third Year] 

B. Tech in Electronics and Communication Engineering 
 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 
L T P 

1 PC 23BECPC35001 
Microcontrollers and Computer 
Architecture 

3 0 0 3 

2 PC 23BECPC35002 Digital Signal Processing 3 0 0 3 

3 PC 23BECPC35003 VLSI Design 3 0 0 3 

4 PC 23BECPC35004 Electromagnetic Waves 3 0 0 3 

5 PE 23BECPE3501* Professional Elective-1 3 0 0 3 

 
6 

 
HS 

23BMGMG35001 Organizational Behaviour  
2 

 
0 

 
0 

 
2 

23BMGMG35002 
Engineering Economics and 
Costing 

7 PC 23BECPC35101 
Microcontrollers and Computer 
Architecture Laboratory 

0 0 2 1 

8 PC 23BECPC35102 
Digital Signal Processing 
Laboratory 

0 0 2 1 

9 PC 23BECPC35103 VLSI Design Laboratory 0 0 2 1 

10 PST 23BECPW35001 Mini Project-II 0 0 2 1 

11 PST 23BECPW35002 Summer Internship-II - - - 1 

   Total Credits: 17 0 8 22 



VI Semester [Third Year] 

B. Tech in Electronics and Communication Engineering 
 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 
L T P 

1 PC 23BECPC36001 Embedded Systems and IoT 3 0 0 3 

2 PC 23BECPC36002 
Antennas and Microwave 
Engineering 

3 0 0 3 

3 PC 23BECPC36003 Control Systems 3 0 0 3 

4 PE 23BECPE3601* Professional Elective-2 3 0 0 3 

5 OE 23BECOE3601* Open Elective-1 3 0 0 3 

 
6 

 
HS 

23BMGMG35001 Organizational Behaviour  
2 

 
0 

 
0 

 
2 

23BMGMG35002 
Engineering Economics and 
Costing 

7 PC 23BECPC36101 
Embedded Systems and IoT 
Laboratory 

0 0 2 1 

8 PC 23BECPC36102 
Antennas and Microwave 
Engineering Laboratory 

0 0 2 1 

9 PST 23BECPW36101 Mini Project-III 0 0 2 1 

   Total Credits: 17 0 6 20 



VII Semester [Fourth Year] 

B. Tech in Electronics and Communication Engineering 
 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 
L T P 

1 PE 23BECPE4701* Professional Elective-3 3 0 0 3 

2 PE 23BECPE4702* Professional Elective-4 3 0 0 3 

3 OE 23BECOE4701* Open Elective-2 3 0 0 3 

4 OE 23BECOE4702* Open Elective-3 3 0 0 3 

5 HS 23BHSHS47001 Entrepreneurship Development 3 0 0 3 

6 PST 23BECPC47101 Technical Seminar 0 0 2 1 

7 PST 23BECPC47102 Project Work-I 0 0 6 3 

8 PST 23BECPC47103 Summer Internship-III - - - 1 

   Total Credits: 15 0 8 20 



VIII Semester [Fourth Year] 

B. Tech in Electronics and Communication Engineering 
 

Sl. 

No. 

 

Category 
Course 

Code 

 

Course Title 
Hours per week  

Credits 
L T P 

1 PE 23BECPE4801* Professional Elective-5 3 0 0 3 

2 OE 23BECPE4801* Open Elective-4 3 0 0 3 

3 OE 23BECPE4802* Open Elective-5 3 0 0 3 

4 PST 23BECPW47101 Project Work-II and Dissertation 0 0 12 6 

   Total Credits: 9 0 12 15 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SEMESTER – III 



Course Code Course Title L T P C QP 
 ENGINEERING MATHEMATICS-III 3 1 0 4 H 

Pre-requisites: Fundamental of sets, solution of algebraic equations 

Course Educational Objectives: 

CEO 1: To test the nature of complex function 

CEO 2: To identify the different methods for complex integration 

CEO 3: To analyze error by using different methods. 

CEO 4: To know about different types of probability distributions. 

SYLLABUS 

UNIT: 1      (10 Hours) 

Complex Analysis: Analytic function, Cauchy-Riemann equations, Harmonic Function, Properties 
of analytic functions, Conformal Mapping (W = C Z, C+ Z, & 1/Z), Bilinear Transformation 

UNIT: 2      (12 Hours) 

Complex integration: Line integral, Cauchy’s integral theorem, Cauchy’s integral formula. 

Taylor’s series, Laurent’s series, Singularities and zeros, Residues, Cauchy Residue theorem, 

Evaluation of real integrals. 

UNIT: 3      (10 Hours) 

Numerical Methods: Solution of algebraic and transcendental equations by using fixed point 

iteration method and Newton-Raphson’s method, regula falsi method Newton’s Forward and 

Backward Difference Interpolation, Newton divided Difference interpolation formula , Lagrange’s 
interpolation 

UNIT: 4      (8 Hours) 

Probability & Distributions: Probability definition, problems, conditional probability Random 

variables, Probability distributions, Mean and variance of distribution, Binomial, Poisson and 

Geometric, uniform distributions, Normal distribution Correlation and Regression analysis, fitting of 

a straight line by the least square method. Testing of hypothesis, (chi-square test). 

UNIT: 5      (8 Hours) 

Random Process: Classification, WSS Process, SSS Process problems, Markov process, Markov 

Chains, Classification of states of Markov Chain, Poisson Process, Properties and Applications. 

Textbooks: 

[1] Higher Engineering Mathematics by BS Grewal: Khanna Publishers, New Delhi. 

[2] Higher Engineering Mathematics by B. V. Ramana, McGraw Hills Education 

Reference Books: 

[1] Advanced Engineering Mathematics by E. Kreyszig, Tenth Edition, Willey 

[2] Numerical Methods by jain and Iyengar. 

[3] Numerical Methods by Dutta and jena. 

CO1 Understanding the concept of Analytical function and to construct the harmonic 
conjugate of the function. 

CO2 Understand the concept of elementary function and evaluate complex integral using 
Cauchy’s theorem and formula 

CO3 Evaluating Integral by using the concept of Residues. And numerical differentiation, 
integration by using some numerical methods 

CO4 Apply the concept of interpolation and evaluate the interpolation polynomials 

CO5 Apply the concept of numerical differentiation and integration and solve differential 

equations 

CO6 Investigate Probability distribution problems and evaluate the correlation and regression 



CO-PO & PSO mapping:  

 

COs 

PROGRAMME OUTCOMES PSOs  

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 2           2  

CO2 2 3             

CO3 2 3           2 2 

CO4 2 3             

CO5 3 2            2 

CO6 2 3             

Avg. 2.3 2.6           2 2 

Level – Higher (3), Medium (2), Low (1) 



Course Code Course Title L T P C QP 

BPCEC3030 ANALOG ELECTRONIS CIRCUITS 3 1 0 4 H 

Pre-requisites: Students should have good understanding of Basic Electrical and Electronic 

Course Educational Objectives: 

CEO 1: Will understand fundamental electronic components such as resistors, capacitors, 
inductors, diodes, and transistors, and their behavior in analog circuits. 

CEO 2: Will know various methods for analyzing analog circuits, including Kirchhoff's laws, 

mesh and nodal analysis, Thevenin and Norton equivalents, and AC analysis 
techniques. 

CEO 3: Will know the importance of DC biasing in electronic components such as transistor 
and MOSFETS. 

CEO 4: will explore the principles of analog signal amplification using different types of 
amplifiers. 

CEO 5: will study the design and analysis of analog filters and its application in different 
field. 

CEO 6: will study the design and analysis of oscillators and positive feedback systems. 

SYLLABUS 

UNIT: 1 (10 Hours) 

Diode circuits: Clippers, Clampers, Rectifiers and Zener voltage regulator 
BJTs: Introduction; Operating Point, Fixed Bias, Emitter Bias, Voltage-Divider Bias, 

Miscellaneous Bias Configurations, Design Operations, Bias Stabilization 

UNIT: 2 (8 Hours) 

Small Signal Analysis of BJTs: BJT Transistor Modeling,The re Transistor model; Small- 

Signal Analysis of CE, CB, and CC Amplifiers, Emitter Follower Configuration, Effect of RL 

and RS, Two-Port Systems Approach, Cascaded Systems Darlington Connection,Current Mirror 

Circuits. 

UNIT: 3 (8 Hours) 

Field-Effect Transistors: Introduction, Basic Construction, Operation, and Characteristics of 

JFETs and MOSFETs,CMOS. 

Biasing of FETs: Fixed-Bias Configuration, Self-Bias Configuration, Voltage-Divider Biasing 

design. 

UNIT: 4 (10 Hours) 

Small Signal Analysis of FETs: FET Small-Signal Model, Small-Signal Analysis of CS, 

CD,CG Amplifiers. Effect of RL and Rsig, Cascade Configuration. 
Frequency Response of BJTs and FETs: Low and High-Frequency Response of BJTs and 

FETs, Frequency Response of CE Amplifier, Frequency Response of CS Amplifier 

UNIT: 5 (10 Hours) 

Operational Amplifiers: Differential Amplifier Circuit, Op-Amp Basics, Practical Op- 

AmpCircuits, Op-Amp Parameters, Op-Amp Applications, Instrumentation Amplifier; Active 

Filters. 

Oscillators: Basic Principle of Sinusoidal Oscillator, Phase-Shift, Wien-Bridge, and Crystal Oscillator 

Textbooks: 

[1] R. L. Boylestad and L. Nashelsky, Electronic Devices and Circuit Theory, Pearson Education, 
New Delhi, 9th/10th Edition, 2013. 

[2] Sedra and Smith, Microelectronics Circuits, International Student Edition, Oxford University 
Press, New Delhi, 5th Edition. 



Reference Books: 

[1] Donald A. Neamen, Electronic Circuits Analysis, and Design, Tata McGraw Hill Publishing 
Company Ltd., New Delhi, 3rd Edition. 

[2] M.H. Rashid, PWS Publishing Company, a division of Thomson Learning Inc., Microelectronic 
Circuits: Analysis and Design, India Edition, 

CO1 Will design, simulate, and implement simple analog circuits to meet specified performance 
criteria 

CO2 Will Understand the function and characteristics of key analog components such as diodes, 
transistors, operational amplifiers, and MOSFETs. 

CO3 Will Understand the practical applications of analog electronics in various fields such as 
communication systems, signal processing, and instrumentation. 

CO4 Will analyze and design frequency-selective circuits such as RC, RL, and RLC filters, and 
understanding their frequency response characteristics. 

CO5 Will design circuits for specific functions such as amplifiers, filters, oscillators, and voltage 
regulators. 

CO6 Will understand how to improve circuit performance by adjusting component values, 
redesigning circuit topologies, or implementing compensation techniques. 

CO-PO & PSO mapping: 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3           2 

CO2 3 3 -          1  

CO3 3 2 3           1 

CO4 3 3 3          1 1 

CO5 3 - 3            

CO6 3 3 3          2  

Avg. 3 2.8 3          2 2 



 
Course Code Course Title L T P C QP 

 ELECTRONICS MEASUREMENT & 

INSTRUMENTATION 

3 1 0 4 H 

Pre-requisites: Students should have good understanding of Electronic measuring instruments 
and meters, used to indicate directly the value of current, voltage, power or energy. 

Course Educational Objectives: 

CEO1: To impart students the skill of technically employing different types of meters. 

CEO2: To prepare students for monitoring, analyzing, and calibrating any physical system. 

CEO3: To provide students with knowledge of practicing modern tools for implementing 
electrical and electronics projects. 

SYLLABUS 

UNIT: 1     (10 Hours) 

Introduction to Characteristics of Instruments and Measurement System: Measurement 

System Performance; Static Characteristics – Accuracy, Precision, Resolution, Sensitivity, 

Linearity, Drift, Dead Zone, Repeatability and Reproducibility. 

Errors in Measurement: Introduction, Types of error- Limiting Errors, Static Error, Concept of 

Standard Deviation. 

Sensing Elements: Resistive sensing elements- RTD, Thermistor and Strain Gauges. Capacitive 

sensing elements, Inductive sensing elements, Piezoelectric sensing elements. 

UNIT: 2     (10 Hours) 

Galvanometer: Introduction, Construction, Torque Equation, Dynamic Behavior of D’ Arsonval 

Galvanometer- Intrinsic constants, Equation of Motion. 

Ammeter and Voltmeter: Construction, Theory, and Principle of operation of PMMC, MI 

(attraction and repulsion types), Electro Dynamometer Type Ammeters and Voltmeters. 

Potentiometer: Basic Potentiometer Circuit, Construction, Theory, and Principle of operation of 

DC Potentiometer (Crompton). 

UNIT: 3     (10 Hours) 

Measurement of Resistance: Measurement of Low Resistance by Kelvin’s Double Bridge, 

Measurement of Medium Resistance by Wheatstone Bridge and Ammeter-Voltmeter methods, 

Measurement of High Resistance by Mega-ohm bridge. 

Measurement of Inductance: Measurement of Self Inductance (Maxwell’s Inductance Bridge, 

Maxwell’s Inductance-Capacitance Bridge, and Anderson Bridge) 

Measurement of Capacitance: A.C Bridges (Schering & Wien’s Bridge). 

UNIT: 4     (10 Hours) 

Measurement of Power and Wattmeter’s: Power in D.C. Circuits, Construction, Theory, and 

Principle of operation of Electro-Dynamometer, Measurement of single-phase and three-phase 

power by wattmeter. Measurement of Energy: Single Phase Energy Meter. Measurement of 

Power Factor: Single Phase Power Factor Meter. Measurement of Frequency: Electrical 
Resonance and Ratio Meter Type Frequency Meters. 

UNIT: 5     (8 Hours) 

Discrete-State Process Control: Introduction, Discrete-State Variables, Relay Controllers and 

Ladder Diagram, Programmable Logic Controllers (PLCs)- Design, Operation and 
Programming. 

Textbooks: 

[1] Sawhney A.K., A Course in Electrical and Electronic Measurements and Instrumentation. 
Dhanpat Rai Publications, 2005. 

[2] Rajput R.K., Electrical and Electronic Measurements and Instrumentation, S Chand Publication, 

2008. 



Reference Books: 

[1] Kalsi H.C., Electronic Instrumentation. Tata McGraw Hill, Second Edition, 2010. 
[2] Golding E.W., and Widdis F.C., Electrical Measurements and Measuring Instruments. Reem 

Publication, Wheeler’s student Edition, 2011. 

[3] Bentley J. P., Principles of Measurement Systems, Pearson Education, Fourth Edition, 2005. 
[4] Johnson Curtis D., Process Control Instrumentation, Pearson New International, Eighth Edition, 

2014. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Define the various performance characteristics and find electrical phenomena of a 
measurement system. 

CO2 Demonstrate the operation and utilization of various electrical instruments. 

CO3 Implement an experiment with the flow of current in any physical system. 

CO4 Classify and analyze different kinds of transformers and analyzers. 

CO5 Describe the working principle, selection criteria and applications of various 

transducers used in measurement systems. 

CO6 Identify various types of electronic instrument suitable for specific measurement. 

CO-PO & PSO mapping: 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 - - - - - - - - - 3 - 

CO2 3 3 - - - - - - - - - - 1 - 

CO3 3 - 3 - - - - - - - - - - - 

CO4 3 - 3 - - - - - - - - - - - 

CO5 3 - 3 - - - - - - - - - - - 

CO6 3 3 3 2 2 1 - - 1 2 3 3 3 2 

Avg. 3 3 3 2 2 1 - - 1 2 3 3 2.3 2 



Course Code Course Title L T P C QP 
 NETWORK THEORY 3 1 0 4 H 

Pre-requisites: Students should have good understanding of Basic Electrical Engineering and 
Mathematics 

Course Educational Objectives: 

CEO 1: To understand the basic principles and concepts of networks, including types of networks and 
network topologies 

CEO 2: To know various methods for analyzing analog circuits, including Kirchhoff's laws, mesh, 
and nodal analysis, Thevenin and Norton equivalents, and AC analysis techniques. 

CEO 3: Enable students to solve circuit problems involving both DC (direct current) and AC 
(alternating current) circuits, including transient and steady-state conditions. 

CEO 4: Make understand the concept of two port networks and its application in transistor small 
signal analysis. 

CEO 5: To understand the concept of magnetically coupled circuit and its application in transformer 
design. 

CEO 6: To understand the concepts of time constants, natural response, and step response. 

SYLLABUS 

UNIT: 1     (10 Hours) 

DC Circuit Analysis: Concept of dependent sources, DC circuit analysis using dependent sources, 

Norton’s theorem, Reciprocity theorem, Millman’s theorem, Compensation theorem, Maximum power 

transfer theorem and Tellegen’s theorem 

Network Topology: Tree and graph theory, Incidence matrix, Cut-set matrix, Tie-set matrix. 

UNIT: 2     (10 Hours) 

AC Circuit Analysis: Parallel circuits RLC circuits , Sinusoidal steady state response ,Mesh and Nodal 
analysis ,Analysis of circuits using Superposition, Thevenin’s, Norton’s and Maximum power transfer 

theorems. Resonance, Series resonance, Parallel resonance, Variation of impedance with frequency, 

Variation in current through and voltage across L and C with frequency, Bandwidth - Q factor - 
Selectivity. 

UNIT: 3     (8 Hours) 

Transient Analysis: Natural Response and Forced response, Transient response of RC, RL and RLC 

circuits to excitation by DC and exponential sources. Complete response of RC, RL and RLC Circuits to 

sinusoidal excitation. 

UNIT: 4     (10 Hours) 

Two Port Networks: Open circuit impedance Z parameters, short circuit admittance Y parameters, 

Hybrid h parameters, Chain parameters ABCD and g parameters, T and pie network, Relationship 

between different two port network, 

Interconnection of two-port network: cascade, series, parallel, series-parallel and parallel-series 

connections, Indefinite admittance matrix and applications.  

UNIT: 5     (8 Hours) 

Magnetically Coupled Circuits: Self-inductance - Mutual inductance - Dot rule - Coefficient of 

coupling - Analysis of multi winding coupled circuits - Series, Parallel connection of coupled inductors - 
Single tuned and double tuned coupled circuits. 

Network Functions: Significance of Poles and Zeros, Driving point functions and Transfer functions  

Textbooks: 

[1] Charles K. Alexander & Mathew N.O. Sadiku, "Fundamentals of Electric Circuits", Mc Graw 

Hill, 2nd Edition, 2003. 

[2] Hayt Jack Kemmerly, Steven Durbin, "Engineering Circuit Analysis, Graw Hill education, 9th 
Edition, 2018 

Reference Books: 



[1] Raymond A. DeCarlo, Pen-Min Lin “Linear Circuit Analysis Time, Domain, 

[2] Phasor and Laplace Transform Approaches” The Oxford Series, 2nd Edition, 2002 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Will be familiar with simulation tools (like SPICE) and modeling techniques to predict 
circuit behavior and verify theoretical calculations. 

CO2 Will Understand the practical applications of electric circuits in various fields such as 
communication systems, signal processing, and instrumentation. 

CO3 Will develop practical skills through laboratory exercises that reinforce theoretical concepts 
and teach measurement techniques, troubleshooting, and validation of circuit behavior. 

CO4 Will Apply theoretical knowledge to practical circuit design and implementation, 
considering real-world constraints and requirements. 

CO5 Will Communicate technical information effectively through written reports and 
presentations, documenting circuit designs, analysis methods, and results clearly. 

CO6 Will Analyze the frequency response of circuits and understand the concept of bandwidth, 
resonance, and quality factor. 

CO-PO & PSO mapping: 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 - - - - - - - - - 3 - 

CO2 3 - 3 2 - - - - - - - - 1 - 

CO3 3 2 3 - - - - - - - - - - - 

CO4 3 1 3 2 - - - - - - - - - - 

CO5 - 3 3 2 - - - - - - - - - - 

CO6 2 3 1 3           

Avg. 2.8 2.4 2.6 2.25         2 - 



Course Code Course Title L T P C QP 

 OBJECT-ORIENTED PROGRAMMING 

USING JAVA 

3 1 0 4 H 

Pre-requisites: This course requires that the students are familiar with programming language 
such as C/C++ and data structures, algorithms. 

Course Educational Objectives: 

CEO 1: To introduce the fundamental concepts of Object-Oriented programming,design & 
Implement object oriented programming concepts in Java. 

CEO 2: To gain knowledge on Object Oriented Programming concepts. 

CEO 3: Develop reusable programs using the concepts of class, object, inheritance, polymorphism. 

CEO 4: Write Java programs involving control statements, arrays, String and String Methods. 

SYLLABUS 

UNIT: 1     (10 Hours) 

Introduction to OOPs: Problems in Procedure Oriented Approach, Features of Object Oriented 
Programming. 

Introduction to Java: Features of Java, The Java Virtual Machine (JVM), Parts of Java 

program, Naming Conventions in Java, Data Types in Java, Operators in Java, Reading Input 
using scanner Class, Displaying Output using System. out.println(), Command Line Arguments. 

UNIT: 2     (10 Hours) 

Control Statements in Java: if... else, do... while Loop, while Loop, For loop, Switch Statement, 
break Statement, continue Statement, Arrays: Types of Arrays, array name, length, Strings: 
Creating Strings, String Class Methods, String Comparison, Immutability of Strings. 
UNIT: 3     (8 Hours) 

Classes and Objects: Object Creation, Initializing the Instance Variables, Access Specifiers, 

Constructors, 

Inheritance: Inheritance, Types of Inheritance Polymorphism: Method overloading, Abstract 
Classes: Abstract Method and Abstract Class. 

UNIT: 4     (10 Hours) 

Packages: Package, Different Types of Packages, Creating Package and Accessing a Package. 

Streams: Stream classes, creating a File using File Output Stream, Reading Data from a File 

using File Input Stream, Creating a File using File Writer, Reading a File using File Reader. 

UNIT: 5     (8 Hours) 

Exception Handling: Errors in Java Program, Exceptions, throws Clause, throw Clause, Types 

of Exceptions, Threads: Single Tasking, Multi-Tasking, Uses of Threads, Creating a Thread and 
Running it, terminating the Thread, Thread Class Methods. 

Textbooks: 

Reference Books: 

[1] The Complete Reference JAVA Seventh Edition Herbert Schildt. Tata McGraw Hill 

Edition. 

[2]  Core Java: An Integrated Approach, Dr. R. Nageswara Rao &Kogent Learning 

Solutions Inc. 

[3] E. Balaguruswamy, Programming with JAVA, A primer, 3e, TATA McGrawHill 

Company 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understanding the Syntax, Semantics and features of Java Programming Language. 

CO2 Write Java programs involving control statements, arrays, String and String Methods. 

CO3 Develop reusable programs using the concepts of class, object, inheritance, 
polymorphism. 



CO4 Understands the concept of Packages, Creating a File ,Read/Write the Files. 

CO5 Apply the concepts of Multithreading and Exception handling to develop efficient 
codes. 

CO6 Design the method of creating Multi-threading programs and handle exceptions. 

CO-PO & PSO mapping: 

 

COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 - - - - - - - - - 3 - 

CO2 3 - 3 2 - - - - - - - - 1 - 

CO3 3 2 3 - - - - - - - - - - - 

CO4 3 1 2 2 - - - - - - - - - - 

CO5 - 3 3 3 - - - - - - - - - - 

CO6 3 3 1 3           

Avg. 3 2.4 2.5 2.5         2 - 



Subject Code Course Title L T P C  

 Intermediate Communication skills and 

Critical thinking. 
1 0 0 1 

 

Course Educational Objectives 

CEO1 To develop the communication skills and so ftskills of the students. 

CEO2 To enhance employability and entrepreneurial skills. 

CEO3 To promote critical thinking. 

Course Outcomes: Towards the end of the course, the students will be able to: 

CO1 Recognise the importance of LSRW skills. 

CO2 Develop effective listening skills. 

CO3 Demonstrate public speaking skills. 

CO4 Distinguish professional writing from general writing. 

CO5 Develop effective reading skills. 

CO6 Execute critical thinking. 

CO-POMapping 

COs 
PROGRAMMEOUTCOMES 

1 2 3 4 5 6 7 8 9 10 11 12    

CO1          3      

CO2           3     

CO3           3     

CO4           3     

CO5           3     

CO6         3   2    

SYLLABUS 

UNIT-1 Comprehensive Listening Skills(4hours) 
 

1.1 What and why 

1.2 Techniques for improving listening skills 

UNIT-2. Public Speaking Skills(4hours) 
 

2.1 Public speaking; what and why 
 

2.2 Overcoming stage fear 
 

2.3 Techniques for effective speaking skill 

UNIT- 3.Stages of Writing(4hours) 
 

3.1 Pre-Writing- selecting a topic 
 

3.2 Writing- Free Writing, Drafting 
 

3.3 Re-writing- Revision, editing, proof Reading. 



UNIT- 4 Effective Reading Skills (3 hours) 
 

4.1 What is Reading Comprehension; 

4.2 Tips for effective reading; 

4.3Techniques and types. 

UNIT-5 Critical Thinking Skills (4hours) 
 

5.1 What and Why 
 

5.2 Critical thinking vs. Lateral thinking 
 

5.3 Ways to improve Critical Thinking 

TeachingMethods:Chalk&Board/PPT/Video Lectures 

Reference Books: 

1. Basic Communication Skills for Technology by Andrea J. Rutherford, Pearson 

Education Asia,Patparganj,New Delhi, 2001. 

2. Howto Readbetterand FasterbyNormanLewis.4thEdition. Publisher:Crowell, 1978. 

3. The Kabuliwala and other stories by Rabindranath Tagore, Maple Classics, 2019. 

4. The Gift of Magi by O Henry, Candlewick Press, 2008. 



Course Code Course Title L T P C QP 

 Analog Electronic Circuits Laboratory 3 1 0 4 H 

Pre-requisites: 

Course Educational Objectives: The basic idea on electronic components. 

CEO 1: To illustrate the student's different electronic circuits and their application in 

practice. 

CEO 2: To impart knowledge on assessing the performance of the electronic circuits 

through 

monitoring of sensitive parameters. 

SYLLABUS 

[1] BJT Bias Circuit - design, assemble, and test. 

[2] JEET/MOSFET Bias Circuit - design, assemble, and test. 

[3] Design, assemble, and test of BJT common-emitter circuit: DC and AC performance. 

[4] Study of Darlington Connection and Current Mirror Circuits. 

[5] Design, assemble, and test of JFET/MOSFET Common-Source Circuit: DC and AC 

[6] Frequency Response of a Common-Emitter Amplifier: low frequency, high frequency 

and mid 

Frequency response. 

[7] Differential Amplifiers Circuit: DC bias and AC operation without and with a current 

source 

[8] Op-Amp Frequency Response and Compensation. 

[9] Application of Op-Amp as differentiator, integrator, square wave generator 

[10] Square Wave testing Amplifier 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Define the V-I characteristics of biasing circuits using project boards. 

CO2 Perform the Biasing 

CO3 Identify different analog circuits and their behaviors. 

CO4 Compare the practical results with the assumed data 

CO5 Design and test different amplifier and oscillator 

CO6 Perform the circuit analysis using AEC circuits 

CO-PO & PSO mapping: 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 - - - - - - - 3 - 

CO2 3 - 3 - - - - - - - 1 - 

CO3 3 2 3 - - - - - - - - - 

CO4 3 1 3 - - - - - - - - - 

CO5 - 3 3 - - - - - - - - - 

CO6 2 3 1          

Avg. 2.8 2.4 2.6        2  



BPCEC3130 ELECTRONIC MEASUREMENTS AND 

INSTRUMENTATION LABORATORY 

0-0-2 

Pre-requisites (if any): 

Course Educational Objectives: 
 

 To impart students the skill of practically handling different types of meters.  
 

 To prepare students for monitoring, analyzing, and calibrating any physical instrument. 

 To provide students with knowledge of practicing modern tools for implementing electrical 

and electronics projects. 

Course Content 

List of Experiments: 

(At least 08 experiments should be done.) 

1. Measurement of temperature using RTD and study their characteristics. 
2. Study of resistance voltage characteristics of thermistor. 

3. Study of Strain measurement using strain gauges and cantilever assembly. 

4. Calibration of voltmeter and ammeter using DC potentiometer. 

5. Measurement of low resistance by Kelvin’s double bridge. 

6. Measurement of self-inductance by Anderson’s bridge. 

7. Measurement of capacitance by Schering bridge. 

8. Testing of single-phase energy meter. 

9. Measurement of RLC using Q-meter. 

10. Measurement of frequency using electrical resonance type meter. 

11. Measurement of iron loss from BH curve using CRO. 

12. Measurement of power and power factor in 3-phase ac circuit using 2-wattmeter method. 

Course Outcomes: 

At the end of this course, students will be able to 

CO1: State the construction and working of different mechanical instruments.  

CO2: Recognize the different types of interferences, their causes, and methods of reduction. 

CO3: Employ various types of ac and dc bridges for measurement  

CO4: Examine watt meters and energy meters to test their accuracy.  

CO5: Collect different components and designs of various ac & dc bridges.  

CO6: Justify the validity of all kinds of laboratory instruments in the field of measurement. 

CO-PO & PSO matrices of Course 

 PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

CO1 2 1 1            

CO2 3 2 2            

CO3 3 2 1            

CO4 3 3 -            

CO5 3 1 3            

CO6 2 1 2            

Average 2.66 2 1.8            



Subject Code Name of the Subject (3rd Sem) L T P C  

 Intermediate Communication skills and 
Critical thinking (Lab) 

0 0 2 1 
 

Course Educational Objectives 

CEO1 To develop communication skills and soft skills of the students. 

CEO2 To enhance employability and entrepreneurial skills. 

CEO3 To promote critical thinking. 

Course Outcomes: Towards the end of the course, the students will be able to: 

CO1 Recognise the importance of LSRW skills 

CO2 Develop effective listening skills 

CO3 Demonstrate public speaking skills 

CO4 Distinguish professional writing from general writing 

CO5 Develop effective reading skills 

CO6 Execute critical thinking 

CO-PO & PSO Mapping 

C 
o 
s 

PROGRAMMEOUTCOMES 

1 2 3 4 5 6 7 8 9 10 11 12 
PSO-1 PSO-2 

CO1          3     

CO2           3    

CO3           3    

CO4           3    

CO5           3    

CO6         3   2   

Average         3  3 2   

 

SYLLAYBUS 

Comprehensive Listening 
Activity- Summarizing a Passage Comprehensive Listening 

Activity- Listening to a short video/ Ted Talk and giving a brief. 

(2 hours) 
(2 hours) 

Oral Presentation 

Activity- Presenting seminar paper in a team and presenting tothe class 

(2 hours) 

Individual Oral Presentation 
Activity- Preparing a seminar paper individually and presenting. 

(2 hours) 

Persuasive Speaking 
Activity- Individual/ Group Debate. 

(2 hours) 

Situational Interviews (2 hours) 



 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

SEMESTER – IV 



  DIGITAL SYSTEM DESIGN 3-0-0 

Pre-requisites (if any): Knowledge of Basic Electronics. 
 

Course Educational Objectives: 
 

 To understand number representation and conversion between different representations in 

digital electronic circuits. 

 To analyze logic processes and implement logical operations using combinational logic 
circuits. 

 To understand concepts of sequential circuits and to analyze sequential systems in terms of 

state machines. 

Course Content 

Unit 1  (8 Hours) 

Number Systems and Codes: Representation of Signed Binary and Floating-Point Numbers; 

Binary Arithmetic using 1’s and 2’s Complements, Binary Codes - BCD Code, Gray Code, and 

ASCII Character Code. 

Boolean Algebra and Logic Gates: Axioms and Laws of Boolean Algebra; Reducing Boolean 

Expressions; Logic Levels and Pulse Waveforms; Logic Gates; Boolean Expressions and Logic 

Diagrams; Exclusive-OR Function. 

Unit 2  (12 Hours) 

Gate-level Minimization: Canonical and Standard Forms; NAND and NOR Implementation; 

Other Two-Level Implementations; K-maps - Two, Three, and Four Variable K-maps, Don’t- 

Care Conditions. 

Combinational Logic: Combinational Circuits; Analysis Procedure; Design Procedure; Adders; 

Subtractors; Parallel Binary Adders; Binary Adder-Subtractor; Binary Multiplier; Magnitude 

Comparator; Decoders; Encoders; Multiplexers; De-multiplexers. 

Unit 3  (12 Hours) 

Synchronous Sequential Logic: Sequential Circuits; Storage Elements: Latches, Flip-Flops, 

Master-Slave Flip-Flop; Conversion of Flip-Flops; Analysis of Clocked Sequential Circuits; 

Mealy and Moore Models of Finite State Machines; Design Procedure. 

Registers and Counters: Shift Registers; Data Transmission in Shift Registers; SISO, SIPO, 

PISO, and PIPO Shift Registers; Counters; Asynchronous Counters; Design of Asynchronous 

Counters; Synchronous Counters; Design of Synchronous Counters; Ring Counter. 

Unit 4  (8 Hours) 

Memory and Programmable Logic: Introduction; Random-Access Memory; Memory 

Decoding; Error Detection and Correction; Read-Only Memory; Programmable Logic Array; 

Programmable Array Logic; Sequential Programmable Devices. 

Unit 5 (8 Hours) 
 

IC Logic Families: Special Characteristics; RTL, DTL, TTL, ECL, IIL, MOS, and CMOS 

LogicCircuits. 

VLSI Design Flow: Design entry: Schematic, FSM & HDL, different modeling styles in 



VHDL,Data types and objects, Dataflow, Behavioral and Structural Modeling, Synthesis and 

Simulation 

Text Books: 

[1] M. Morris Mano, and Michael D. Ciletti, Digital Design: With an Introduction to 

theVerilog HDL, VHDL, and SystemVerilog. Pearson Education, Sixth Edition, 2017. 

[2] A. Anand Kumar, Fundamentals of Digital Circuits. PHI Learning Pvt. Ltd., New 

Delhi,Fourth Edition, 2016. 

[3] R. P. Jain, Modern Digital Electronics. Tata McGraw-Hill Education Pvt. Ltd., 

FourthEdition, 2009. 

Reference Books: 

[1] John P. Uyemura, A First Course in Digital Systems Design: An Integrated 

Approach.Thomson Press (India) Ltd., India Edition, 2002. 

[2] William H. Gothmann, Digital Electronics: An Introduction to Theory and Practice, 

PHILearning Pvt. Ltd., New Delhi, Second Edition, 2006. 

[3] D.V. Hall, Digital Circuits and Systems. Tata McGraw-Hill Education Pvt. Ltd., 1989. 

[4] Charles H. Roth, Digital System Design using VHDL. Tata McGraw-Hill Education 

Pvt.Ltd., Second Edition, 2012. 

Course Outcomes: 

At the end of this course, students will be able to 

CO1: Define and analyze the number system, Boolean algebra, binary codes, and logic 

gates.CO2: Analyze, design, and implement combinational logic circuits. 

CO3: Analyze, design, and implement sequential logic circuits. 

CO4: Explain, analyze, and design memories, PLDs, and 

converters.CO5: Define and elaborate IC logic families. 

CO6: Use HDL and appropriate EDA tools for digital logic design and simulation 

. 

CO-PO & PSO matrices of Course 
 

 PO 

1 

PO 

2 

PO 

3 

PO 

4 

PO 

5 

PO 

6 

PO 

7 

PO 

8 

PO 

9 

PO 

10 

PO 

11 

PO 

12 

PSO 

1 

PSO 

2 

CO1 2 1 - -           

CO2 1 2 3 -           

CO3 1 2 3 1           

CO4 1 1 1 -           

CO5 1 1 - -           

CO6               

Average 1.2 1.4 2.33 1           



Course Code ANALOG AND DIGITAL 

COMMUNICATION 

3-0-0 

 
Pre-requisites (if any): 

Basics of signals and systems, Probability and Random Processes, and 

electronic circuits. 

Course Educational Objectives: 
 

 Understand basic elements of digital communication system  

 Analyse the performance of modulation and demodulation techniques in various 

transmission environments 

Course Content 

Unit 1  (12 Hours) 

Need for modulation. Principles of Amplitude Modulation Systems- DSB, SSB and VSB 

modulations. Angle Modulation, Representation of FM and PM signals, Generation of FM 

Signal- Armstrong Method, Direct method. Detection of FM Signal. Comparison of FM and AM. 

Unit 2 
 

(8 Hours) 

Pulse Modulation: Types of Pulse modulation- PAM, PWM and PPM. Comparison of FDM with 

TDM.Gaussian and white noise characteristics, Noise in AM and FM system. 

 
Unit 3 

  
(12 Hours) 

Digital Representation of Analog Signal - Sampling Theorem, Signal reconstruction, Types of 

Sampling Techniques, applications of sampling theorem. Quantization of Signals, Quantization 

error, PCM, Electrical representation of binary digits, PCM System, SNR in PCM, Differential 

PCM- Linear predicted design, Delta Modulation, and Adaptive Delta Modulation. 

Digital Modulation Schemes- Generation, Transmission, Reception; Spectrum and geometrical 

Representation in the Signal Space of BPSK, DPSK, QPSK and its variants, QASK, M-ary PSK, 

BFSK, M-ary FSK, GMSK and Minimum Shifting Keying (MSK) 

Unit 4  (7 Hours) 

Principle of Digital Data Transmission - Digital Communication Systems – Source, Line coder, 

Multiplexer, Regenerative repeater; Line Coding- PSD of various line codes, polar signaling, 

constructing a DC Null in PSD by pulse shaping, On Off signaling, Bipolar signaling; Pulse 

shaping – ISI and effect, Nyquist first criterion for zero ISI; Scrambling, Equalizers, Eye 

Diagram. 



 
Unit 5 

 
(7 Hours) 

Data Transmission- A base band signal Receiver, Peak signal to RMS noise output voltage ratio, 

calculation of optimum filter transfer function, optimum filter realization using Matched filter, 

Probability error of the matched filter, optimum filter realization using correlator, Introduction to 

Spread Spectrum modulation. 

Text Books: 

[1] H Taub, D L Schilling and G Saha, Principles of Communication Systems, TMH 

Education Pvt Ltd, 3rd Edition 2013. 

[2] Simon Haykin, An   Introduction 

Publication, 2nd edition, 2007 

to Analog and Digital communications,   Wiley 

[3] B.P. Lathi and Z Ding, Modern Digital and Analog Communication Systems, Oxford 

University Press, New Delhi. 4th Edition 2010. 

[4] Proakis J. G. and Salehi M., "Communication Systems Engineering", Pearson Education, 

2002. 

Reference Books: 

[1] Leon W. Couch-II, Digital and Analog Communication System, Prentice Hall of India, 

Pearson Education, 6th Edition 2001. 

[2] K. Sam Shanmugam, Digital and Analog Communication System, Wiley India Pvt. Ltd 

2006. 

[3] Bernard Sklar, Digital Communications – Fundamentals and applications, Pearson 

education Publication, 2nd Edition, 2009. 

[4] R N Mutagi, Digital Communication- Theory, Techniques and Applications, Oxford 

University Press 

Course Outcomes: 

At the end of this course, students will be able to 

CO1: To analyze and design various continuous wave modulation and demodulation techniques 

with the effect of noise. 

CO2: To attain the knowledge about the functioning of different AM, FM Transmitters and 

Receivers 

CO3: To analyze and design the various Pulse Modulation Techniques (Analog and Digital 

Pulse modulation) 

CO4: Examine the performance of a base band and pass band communication system. 

CO5: To understand the concepts of Digital Modulation Technique, Baseband transmission and 

Optimum Receiver. 

CO6: Explain to control the communication system resources including bandwidth & power by 

selecting a proper digital modulation scheme. 

 
CO-PO & PSO matrices of Course 



 PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

CO1 3 2 - -           

CO2 3 3 2 2           

CO3 2 2 1 2           

CO4 2 2 2 2           

CO5 2 2 3 -           

CO6               

Average 2.4 2.2 2 2           

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



  

 

Course 

Code 

Electronics Devices 3-0-0 

Pre-requisites (if any): Knowledge of semiconductors and their properties. 

Course Educational Objectives: As a part of this course students can : 
 

 
Grasp the fundamental principles of semiconductor physics.  

 Understand carrier transport mechanisms in 

semiconductors,including drift, diffusion, and 

scattering processes 

 

 Develop the ability to analyze the characteristics and 

behavior ofdiodes 

 

 

 
Develop the ability to analyze the characteristics and behavior 

ofTransistor. 

 

 

 
Have Comprehensive knowledge of Metal-Oxide- 

Semiconductor(MOS) structures, including MOS 

capacitors 

 

Course Content 

Unit 1  (10 Hours) 

Introduction to Semiconductor Physics: Review of quantum mechanics, electrons in 

periodic lattices, E-K diagram, Energy band in intrinsic and extrinsic silicon. Electron effective 

mass, Density of states, Fermi energy. 

Equilibrium Distribution of Electrons &Holes: Derivation of n and p from D(E)and 

f(E),Fermi level and carrier concentrations; The np product and the intrinsic carrier 

concentration. 

Unit 2  (08Hours) 

Carrier concentrations at extremely high and low temperatures: complete ionization, 

partialionization ,and freeze-out; Energy-band diagram and Fermi-level, Variation of EF with 

doping concentration and temperature. 

Motion and Recombination of Electrons and Holes: Carrier drift: Electron and hole mobilities; 

Drift current and conductivity. Carrier diffusion: diffusion current, total current density; relation 

between the energy diagram and potential, electric field; Einstein relationship between 

diffusioncoefficientandmobility;Electron-holerecombination,Thermalgeneration. 

Unit 3  (08 Hours) 

The pn junction Diodes and Optical Devices: The band-structure of p-n junction, p-n 

junctionin equilibrium, depletion region, built-in potential, p-n junction under reverse bias, 

junction capacitance, p-n junction under forward bias, I/V characteristics, reverse breakdown: 

Zener andavalanche breakdown. Ideal diode, p-n junction as a diode, temperature effects and 

breakdown voltages, Transition and diffusion capacitance of p-n junction diodes, diode models. 

Light emitting diodes, Photo diode. 



Unit 4 
 

(10 Hours) 

Metal -semiconductor and semiconductor Hetero junctions: the Schottky Barrier diode , 

Metal- semiconductor ohmic contacts, Hetero junctions 

The Bipolar junction Transistor: Introduction, The Bipolar transistor actions Minority carrier 

distribution, Low frequency common base current gain, Non ideal effects, Equivalent circuit 

models, Frequency limitations ,Large signal switching, 

Unit 5 
 

(10 Hours) 

MOS Transistor: Introduction to the MOSFET, Two terminal MOS structure, Capacitance 

–voltage characteristics, the basic MOSFET operations ,Frequency limitations ,The CMOS 

technology .Channel length modulation. 

MOSCapacitor:TheMOSstructure,Energybanddiagrams,Flat-bandconditionand flat-band 

voltage, Surface accumulation, surface depletion, MOS C-V characteristics. 

Text Books: 

1. Donald A. Neamen, Semiconductor Physics and Devices. 3rd Edition, Tata McGraw 

HillPublishingCompanyLimited, NewDelhi 

2. Ben.   G. Stretman and Sanjay   Banarjee, Solid State Electronics 

Devices. 6thEdition,PearsonEducation, NewDelhi 

Reference Books 

1) S.M. Sze and Kwok K. Ng, Physics of Semiconductor Devices. 3rd Edition, WileyIndiaPvt.Limited, 

NewDelhi 

2) Chenming   Calvin   Hu, Modern   Semiconductor Devices   for Integrated 

Circuits. PearsonEducation/PrenticeHall,2009 

Course Outcomes: 

At the end of this course, Students will be able to 

CO1: Define the basics of the quantum theory of solids 

CO2: Describe the details of flow mechanisms in semiconductors 
 

  
 

  
 

  
 

  
 

  
 

  
 

  
 

  



Course Code SIGNALS AND SYSTEMS 3-0-0 

 
Pre-requisites (if any): 

 
Fundamental of Engineering Mathematics 

 

Course Educational Objectives: 
 

 To introduce the concepts and techniques associated with the understanding of signals and 

systems. 
 

 To familiarize the concepts of transform-based discrete-time analysis of signals and 

systems. 

 To provide a foundation for the courses like communication, digital signal processing, 

control systems, instrumentation, and so on, that deals with signal and system concepts 

directly or indirectly. 

Course Content 

Unit 1  (10 Hours) 

Discrete Time Signals: Representation of Discrete Time Signal, Elementary Signals, 

Classification of Discrete Time Signal - Periodic and Non-Periodic Signal, Even and Odd Signal, 

Energy and Power Signal, Causal and Non-Causal Signal, Mathematical Operations on Discrete- 

Time Signals. 

Unit 2  (8 Hours) 

Discrete Time System: Block Diagram Representation, Classification – Static and Dynamic, 

Time-Variant and Time-Invariant, Linear and Nonlinear, Stable and Unstable, Interconnection of 

Discrete Time System. 

Unit 3  (10 Hours) 

Linear Time Invariant System and Its Analysis: Introduction, Discrete Time Signal in terms of 

Impulse Function, Analysis of LTI System - Convolution, Stability of LTI System Cross- 

Correlation and Auto Correlation, Solution to the Difference Equation - Zero Input and ZeroState 

Response, Impulse Response, and Step Response. 

Unit 4  (8 Hours) 

Fourier Series and Fourier Transform of Discrete Time Signal: Definition of Discrete Time 

Fourier Series, Problems on Fourier Series. Definition of Discrete Time Fourier Transform, Inverse 

Discrete Time Fourier Transform, Properties of Discrete Time Fourier Transform - Linearity, 

Periodicity, Time Shifting, Time Reversal, Conjugation, Frequency Shifting, 

Differentiation, Convolution, and Correlation. 

Unit 5 (12 Hours) 
 

Z-Transform: Introduction, Region of Convergence, Properties of Z-Transform, Inverse Z- 

Transform - Long Division Method, Partial Fraction Method, Transfer Function and Impulse 

Response, Pole-Zero Location, Causality, and Stability, Unilateral Z-Transform, Time 

Shifting Property, Solution to the Difference Equation. 

Text Books: 



[1] John. G. Proakis and Dimitris. G. Manolakis., Digital Signal Processing – 

Principles,Algorithms and Applications. Pearson Publication New Delhi, Fourth 

Edition. 

[2] A NagoorKani. Signals and Systems. Tata McGraw Hill Publishing Company Ltd. 
 

Reference Books: 

[1] A. Anand Kumar., Signals and Systems. 3rd Edition PHI Learning Pvt. Ltd. 

[2] A. V. Oppenheim and R. W. Schafer., Signals and Systems. Pearson Education. 

[3] P. Ramesh Babu., Signals and Systems. SCITECH. 

 
Course Outcomes: 

At the end of this course, students will be able to 

CO1: Develop mathematical descriptions and representations of discrete-time 

signals. CO2: Develop a mathematical description and representation of a 

discrete-time system.CO3: Analyze the response of the LTI system for a given input. 

CO4: Representation of the signals in the frequency domain using Fourier series and 

Fourier transform. 

CO5: Apply the concepts of Z-transform to analyze discrete-time systems. 

CO6: Apply the concepts of Inverse Z transform for time domain analysis of discrete- 

time systems. 

 

  

      
 

CO-PO & PSO matrices of Course 
 

 PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

CO1 3 2 1 -         2 2 

CO2 3 2 1 -         2 1 

CO3 3 2 1 1         2 1 

CO4 3 2 - 1         2 2 

CO5 1 2 2 1         2 1 

CO6 1 2 2 -         2 1 

Average 2.33 2 1.40 1         2 1.33 

  



Subject Code Name of the Subject L T P C  

 Database Management System 3 0 1 4  

Course Educational 
Objectives 

Pre -Requisite: A student should have basic idea on programming and file systems. 

CEO 1 Gain a good understanding of the architecture and functioning of Database 

ManagementSystems as well as associated tools and techniques. 

CEO 2 Understand and apply the principles of data modeling using Entity Relationship and 

develop agood database design. 

CEO3 Understand the use of Structured Query Language (SQL) and its syntax 

CEO4 Apply Normalization techniques for effective database design. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

 
CO1 

Identify and Classify the concepts of Database Management system, Data models and 

architectureof database, ER to Relational mapping concepts. 

 
CO2 

Applying The constraints in database using different query languages like:- relational 

algebra andcalculus implementing the Data definition and data manipulate languages in 

Database. 

 
CO3 

Compare the different normal forms to Apply normalization process to construct 

consistentDatabase. 

 
CO4 

Design and Develop the Database with concurrency control and recovery strategies to 

makecomplete Database without confliction and anomalies in concurrent access 

environment. 

CO5 
Develop efficient storage scheme of saving and retrieving Records and Files 

CO6 
Apply the principles of database transaction management, database recovery and security. 

CO-PO & PSO Mapping: 

COs PROGRAMME 
OUTCOMES 

PSO 
s 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 1 1             

CO2 3 2 1             

CO3 2 1 1             

CO4 2 1 2             

CO5 2 1 2             

CO6 3 2 1             

Avg. 2.5 1.33 1.33             

SYLLABUS 



UNIT:1 (6 Hours) 

Introduction to database Systems: advantages of database system over traditional file system, 

Basic concepts & Definitions, Database users, Database Language, Database System Architecture, 

Schemas, Sub Schemas, & Instances, database constraints, 3-level database architecture, Data 

Abstraction, Data Independence, Mappings, Structure, Components & functions of DBMS, Data 

models. 

Entity-Relationship model: Basic concepts, Design process, Constraints, Keys, Design issues, 

E-R Diagrams, weak entity sets, Extended E-R features – generalization, specialization, 

aggregation, Reduction to E-R database schema. 

UNIT:2 (10 Hours) 

Relational Query Languages: Relational Operations. Relational Algebra, Selection and 

projection set operations, renaming, Joins, Division, Examples of Algebra overviews, Relational 

calculus, Tuple relational Calculus, Domain relational calculus, Extended relation algebra 

operation 

UNIT:3 (10 Hours) 

Normalization: Introduction, non-loss decomposition and functional dependencies, First, Second, 

and third normal forms – dependency preservation, Boyce-Codd normal form. Higher Normal 

Forms - Introduction, Multi-valued dependencies and fourth normal form, Join dependencies and 

fifth normal form 

UNIT:4 (10 Hours) 

Transaction Concept: Transaction properties (ACID), Transaction State, Schedules, 

Serializability (Conflict Serializability and View Serializability), Need for Concurrency, 

Concurrency Control- Lock based control, time stamping Protocol, Two Phase Locking, Dead 

lock in DBMS 

 
Recovery and Atomicity: Log Based Recovery, Transaction Logs and Shadow Paging, Types of 

Recovery Techniques in DBMS, Rollback/Undo Recovery Technique, Commit/Redo Recovery 

Technique, Checkpoint Recovery, Backup Techniques 

UNIT:5 (6 Hours) 

Detailed Storage Architecture: Storage Strategies: Detailed Storage Architecture, Storing Data, 

Magnetic Disk, RAID, Other Disks, Magnetic Tape, Storage Access, File & Record Organization, 

File Organizations & Indexes, Order Indices, B+ Tree Index Files, Hashing Data Dictionary 

Teaching Methods: Chalk& Board/ PPT/Video Lectures 

Text Books: 

1. Sudarshan, Korth: Database System Concepts, 6th edition, McGraw-Hill Education 
2. Elmasari&Navathe: Fundamentals of Database System, Pearson Education. 

Reference Books: 
1. Elmasari&Navathe: Fundamentals of Database System, Pearson Education. 
2. Ramakrishnan: Database Management Systems, McGraw-Hill Education. 
3. Andrew S. Tanenbaum: Modern Operating Systems, 3rd Edition, Pearson Education. 
4. Terry Dawson, Olaf Kirch: Linux Network Administrator’s Guide, 3rd Edition O’Reilly 



CO3: Demonstrate various semiconductor devices and their working. 

CO4: Compare the application of semiconductor devices to various fields. 

CO5: Understand the concept of Hetero junctions and their applications in circuit design. 

CO5: Formulate and construct devices with higher performances based upon the requirement. 

CO6: Understand the fabrication process and its application in VLSI design. 

CO-PO & PSO matrices of Course 
 

 PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PS 
O 
1 

PS 
O 
2 

CO1 3 3             

CO2 3 3             

CO3 3 3             

CO4 3 2             

CO5 3 3             

CO6 2 2             

Averag e 2.8 2.6             

  



  DIGITAL SYSTEM DESIGN 

LABORATORY 

0-0-2 

 
Pre-requisites (if any): 

 
Knowledge of Basic Electronics. 

 

Course Educational Objectives: 
 

 To know the concepts of combinational logic circuits.  

 To understand the concepts of flip-flops, registers, and counters.  

Course Content 

List of Experiments: 

(At least 10 experiments should be done, Experiments No. 1 and 2 are compulsory, and out of the 

balance 8 experiments at least 3 experiments have to be implemented through both 

Verilog/VHDL and hardware implementation as per the choice of the student totaling to 6 and 

therest 2 can be either through Verilog/VHDL or hardware implementation.) 

1. Digital Logic Gates: Investigate the logic behavior of AND, OR, NAND, NOR, EX-OR, 

EXNOR, Inverter, and Buffer Gates, use of Universal NAND/NOR Gate. 

2. Gate-Level Minimization: Two-level and multi-level implementation of Boolean 

functions. 

3. Combinational Circuits: Design, assemble, and test: adders and subtractors, code 

converters, gray code to binary, and 7-segment displays. 

4. Design, implement, and test a given design example with (i) NAND Gates only (ii) NOR 

Gates only and (iii) using the minimum number of Gates. 

5. Design with Multiplexers and De-multiplexers. 

6. Flip-Flop: Assemble, test, and investigate the operation of SR, D & JK flip-flops. 

7. Shift Registers: Design and investigate the operation of all types of shift registers with 

parallel load. 

8. Counters: Design, assemble, and test various ripple and synchronous counters - decimal 

counter, Binary counter with the parallel load. 

9. Memory Unit: Investigate the behavior of the RAM unit and its storage capacity - 16×4 

RAM: testing, simulating, and memory expansion. 

10. Clock-Pulse Generator: Design, implement, and test. 

11. Parallel Adder and Accumulator: Design, implement, and test. 

12. Binary Multiplier: Design and implement a circuit that multiplies 4-bit unsigned numbers 

to produce an 8-bit product. 

13. Verilog/VHDL simulation and implementation of Experiments listed at Sl. No. 3 to 12. 

Course Outcomes: 

At the end of this course, students will be able to 

CO1: List the truth tables of all the logic gates and their behaviors / Boolean 

expressions. 

CO2: Construct basic combinational circuits and verify their functionalities. 

CO3: Apply the design procedures to design basic sequential 



 

 

CO-PO & PSO matrices of Course 
 

 PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

CO1 2 - -            

CO2 1 1 -            

CO3 2 1 1            

CO4 1 1 1            

CO5 2 1 -            

CO6               

Average 1.6 1 1            

circuits. 

CO4: Demonstrate different types of memory elements. 

CO5: Simulate the logic circuits using VHDL. 

CO6: Simulate the logic circuits using Verilog HDL. 



 

Course Code ANALOG AND DIGITAL 

COMMUNICATION LABORATORY 

0-0-2 

 
Pre-requisites (if any): 

 
Basics of signals and systems , Probability and Random Processes, and 

electronic circuits 

Course Educational Objectives: 
 

 Identify the basic elements of a communication system  
 

 Analyze baseband signals in time domain and in frequency domain  

 Evaluate the performance of modulation and demodulation techniques in various 

transmission environments 

Course Content 

List of Experiments: 

 
1. To study Amplitude modulation system and calculation of modulation index for over, 

exact and under modulation. 

2. To study Amplitude demodulation system and calculation of signal loss at receiver end. 

3. To study Angle demodulation system and calculation of signal loss at receiver end. 

4. Study of TDM with different receiver synchronization techniques. 

5. Study of PAM, PWM and PPM Modulation and Demodulation using Trainer Kit. 

6. Study of Delta Modulation and Demodulation using Trainer Kit. 

7. To study about the different Line coding techniques 

8. Study of Amplitude Shift Keying Modulator and Demodulator. 

9. Study of Frequency Shift Keying Modulator and Demodulator. 

10. Study of Binary phase Shift Keying Modulator and Demodulator. 

11. Study of Quadrature Phase Shift Keying Modulator and demodulator. 

12. To transmit and receive three separate signals (Audio, Video, and Tone) simultaneously 

through satellite link. 

Course Outcomes: 

At the end of this course, students will be able to 

CO1: Design and implement different modulation and demodulation techniques. 

CO2: Apply time division multiplexing concepts in different pulse modulation techniques. 

CO3: Apply time division multiplexing concepts in different pulse modulation techniques. 

CO4: Describe practical implementation of baseband modulation techniques. 

CO5: Design and implement different pulse modulation techniques like PAM, PWM and 

PPM. 

CO6: Compare analog and digital modulation techniques. 

  



CO-PO & PSO matrices of Course 
 

 PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

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

CO2 3 2 - - 1 2 - 1 - 3 - 2 2 3 

CO3 3 3 - 2 2 1 2 - - 2 - - 2 3 

CO4 3 3 - 2 2 2 - 1 2 - 2 - 2 3 

CO5 3 2 - - 1 - - - - - 3 2 3 3 

CO6 3 2 2 - - - 1 - 1 - 2 3 2 3 

Average 3 2.33 2 2 1.6 1.5 1.5 1 1.6 2.33 2.33 2.5 2.16 3 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

SEMESTER V 



Course Code COURSE TITLE L T P 

  MICROCONTROLLER 

SAND 

COMPUTER ARCHITECTURE 

3-0-0 

Pre-requisites (if any): Fundamentals of Digital Electronics and exposure to programming 

languages. 

Course Educational Objectives: 

CEO 1 Understand the different functional units and the basic architectures of a digital computer 

system. 

CEO 2 Able to understand the key concepts of embedded systems like IO, timers, interrupts, 

interaction with peripheral devices and also to learn the debugging techniques for an 

embedded system. 

CEO 3 Develop the programming environment for real time applications. 

Course Content 

UNIT I   (8 Hours) 

FUNDAMENTALS OF COMPUTER SYSTEM 

Functional units of a computer, Von Neumann and Harvard computer architectures, CISC and 

RISC architectures. Address bus, Data bus and control bus. Register set – accumulator, program 

counter, stack pointer, general purpose registers. instruction cycle, instruction fetch, instruction 

decode, instruction execute. 

UNIT II   (10 Hours) 

8051 MICROCONTROLLERS 

Microcontroller versus Microprocessor, Criteria for choosing a microcontroller, Introduction to 

8051 Microcontroller, features of 8051, 8051 Architecture, Registers, Pin configuration, I/O Port 

Structures, Memory organization, Interrupts and interrupt priority. 

UNIT III   (10 Hours) 

INSTRUCTION SETS AND ASSEMBLY LANGUAGE PROGRAMMING 

Addressing Modes of 8051, Instruction sets; Data Transfer instructions, Arithmetic instructions, 

Logical instructions, Branch instructions, Bit manipulation instructions, Assembly language 

programming. 

Basics of Serial Communication, RS232 standard, 8051 Connection to RS232. Timers and 

Counters, 8051 Interrupts. 

UNIT IV   (8 Hours) 

8051 APPLICATIONS 

Interfacing of – LCD display, Keyboard, Stepper Motor, Traffic Light Controller, Analog to Digital 

Converter (ADC) and Digital to Analog Converter (DAC). 

UNIT V   (10 Hours) 

 



FUNDAMENTALS OF ADVANCED MICROCONTROLLERS 
 

Basic features and comparison of ARM, PIC, AVR, ARM architecture, I/O pins, Ports, timers, 

interrupts, memory organization, pipelining and Hazards, ARM processor families, ARM 

instruction set, addressing modes, assembly language programming of ARM. 

Text Books: 

[1] V.Carl Hammacher, “Computer Organisation”, Fifth Edition. 

[2] The 8051 microcontroller and Embedded systems, Muhammed Ali Mazidi & Janice 

Gill Mazidi,Pearson Education 

Reference Books: 
 

[1] Computer System Architecture, Mano M M , Prentice Hall India 

[2] Daniel Tabak, “Advanced Microprocessors,” Mc Graw Hill. Inc., 1995 

[3] Steve Furber, “ARM System –On –Chip architecture,” Addision Wesley, 2000. 

Course Outcomes: 
 

At the end of this course, students will be able to 

CO1: Identify the functional units with respect to computer architecture. 

CO2: Understand the architectural features of 8051 variants and select a suitable 

microcontroller to suitthe application 

CO3: Develop programs for control applications using assembly language and embedded C. 

CO4: Understand the concept of advanced microcontrollers. 

CO5: Design microcontroller based-applications for simple real-world applications. 

CO6: Ability to undertake problem identification, formulation and selection of an 

appropriateMicrocontroller. 
 

 

 

CO-PO & PSO matrices of Course 
 

  
PO1 

PO 
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P 

O 4 
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PO 

10 

PO 

11 

PO 
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PSO1 PSO2 

CO1 2 - -  -        - - 

CO2 3 2 1  1        2  

CO3 2 2 1  2        1 2 

CO4 2 1 2  2        2  

CO5 2 2 2  2        2 2 

CO6 3 3 3  3        2 2 

Average 2.33 2 1.8  2        1.8 2 



BPCEC5030 DIGITAL SIGNAL PROCESSING 3-0-0 

Pre-requisites (if any): Fundamentals of Signals & Systems and Engineering Mathematics. 

Course Educational Objectives: 

CEO1 To introduce discrete-time signals and systems in time and frequency domain 

representation concepts. 

CEO2 To provide a thorough understanding and working knowledge of design, 

implementation, analysis, and comparison of digital filters for processing of discrete- 

time signals. 

CEO3 The course emphasizes intuitive understanding and practical implementations of the 

theoretical concepts and familiar with the concept of signal processing and its 

application in the real world. 

CEO4 To understand how to analyze and manipulate digital signals and have the fundamental 

MATLAB programming knowledge to do so. 

Course Content 

Unit 1  (12 Hours) 

The Discrete Fourier Transform: The Discrete Fourier Transform, Inverse Discrete Fourier 

Transform, The DFT as a Linear Transformation, Relationship of the DFT to z-Transforms, 

circular shifting, circular convolution – circle method, matrix method, DFT and IDFT method, 

Properties of the DFT: Linearity, circular time shift, circular frequency shift, complex conjugate, 

Multiplication of Two DFTs, Circular Convolution and Parseval’s Relation, Filtering of Long 

Data Sequences - Overlap Save method and Overlap Add method. 

Unit 2  (12 Hours) 

Fast Fourier Transform Algorithms: Direct Computation of the DFT, Radix-2 FFT 

Algorithms: Decimation-In-Time (DIT), Decimation-In-Time (DIF); Applications of FFT 

Algorithms: Efficient Computation of the DFT of two Real Sequences, Efficient Computation of 

the DFT a 2N-Point Real Sequence. 

Unit 3  (12 Hours) 

Design and Realization of FIR Filter: Structure for FIR Systems: Direct-Form Structure, 

Cascade-Form Structures, Linear Phase Structure Frequency-Sampling Structures, Design of 

Linear-Phase FIR Filters by using Windows - Rectangular, Blackman, Hamming, Hanning, and 

Triangular. Design of Linear-Phase FIR Filters by the Frequency-Sampling Method. 

Unit 4  (12 Hours) 

Design and Realization of IIR Filter: Structure for IIR Systems: Direct-Form Structures, Signal 

Flow Graphs, and Transposed Structures, Cascade-Form Structures, Parallel-Form Structures, 

Design of IIR Filters from Analog Filters: IIR Filter Design by Impulse Invariance, IIR Filter 

Design by the Bilinear Transformation. Warping effect. 

Text Books: 

[1] John. G. Proakis, and Dimitris G. Manolakis, Digital  Signal Processing: Principles, 

Algorithms, and Applications, Pearson Publication New Delhi, Fourth Edition. 

[2] S. Salivahan, A. Vallavraj, and C. Gnanapriya., Digital Signal Processing. Tata McGraw 

Hill Publishing Company Ltd. 

Reference Books: 



[1] Tarun Kumar Rawat, Digital Signal Processing. Oxford University Press. 

[2] A. V. Oppenheim, and R. W. Schafer., Discrete-Time Signal Processing. Pearson 

Education. 

[3] Sanjit K. Mitra, Digital Signal Processing: A Computer-Based Approach. Tata McGraw 

Hill Publishing Company Ltd. 

[4] Monson H. Hayes, Digital Signal Processing. Schaum’s Outlines, Tata McGraw Hill 

Publishing Company Ltd. 

Course Outcomes: 

At the end of this course, students will be able to 

CO1: Ability to calculate the discrete-time domain and frequency domain of signals using a 

discrete Fourier transform. 

CO2: Ability to develop fast Fourier transform (FFT) algorithms for faster realization of signals 

and systems. 

CO3: Able to design digital FIR filters using window  techniques  and frequency sampling 

techniques. 

CO4: Able to design digital IIR filters from analog filters using various techniques (Impulse 

invariant and Bilinear techniques) and also able to design the Butterworth filter. 

CO5: Understand filter characteristics, such as magnitude and phase responses. 

CO6: Write efficient code in MATLAB, Python, or C++ for DSP applications 

CO-PO & PSO matrices of Course 
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Subject Code Name of the Subject L T P C 

  VLSI Design 3 0 2 4 

Pre-requisites: Fundamental of Analog Electronic Circuits, Digital Electronic Circuits, and 

Physics of Semiconductor Devices. 

  Course Educational Objectives     

CEO1 
To make the students familiar with the basic concept of a CMOS device and its 

manufacturing technology. 

CEO2 To have complete knowledge of CMOS Logic circuits and their working principle. 

CEO3 To analyze the noise margin, delay, and power estimation of VLSI circuits.  

CEO4 To understand the importance of dynamic logic circuits.     

  SYLLABUS     

UNIT:1 (10 Hours) 

Introduction: Historical Perspective, VLSI Design Methodologies, VLSI Design Flow, Design 

Hierarchy, Concept of Regularity, Modularity and Locality, VLSI Design Styles. 

Fabrication of MOSFETs: Introduction, Fabrication Processes Flow - Basic Concepts, The 

CMOS n-Well Process, Layout Design Rules, Stick Diagrams, Full-Customs Mask Layout 

Design. 

UNIT:2 (10 Hours) 

MOS: Metal Oxide Semiconductor (MOS) Structure & its Energy Band Diagram, The MOS 

System under External Bias. 

MOSFET: Structure and Operation of MOS Transistor (MOSFET), MOSFET Current-Voltage 

Characteristics, Gradual Channel Approximation, Channel Length Modulation, MOSFET 

Scaling and Small-Geometry Effects, MOSFET Capacitances. 

UNIT:3 (10 Hours) 

MOSFET Inverters – Static Characteristics: Introduction, Resistive-Load Inverters, CMOS 

Inverter. 

MOSFET Inverters – Switching Characteristics and Interconnect Effects: Introduction, 

DelayTime Definitions, Calculation of Delay-Times, Estimation of Interconnect Parasitic, 

Calculation of Interconnect Delay, Switching Power Dissipation of CMOS Inverters. 

UNIT:4 (8 Hours) 

Combinational MOS Logic Circuits: Introduction, MOS Logic Circuits with Depletion 

NMOS Loads, CMOS Logic Circuits, Complex Logic Circuits, CMOS Transmission Gates 

(Pass Gates). Sequential MOS Logic Circuits: Introduction, Behavior of Bistable Elements, 

SR Latch Circuits, Clocked Latch and Flip-Flop Circuits, CMOS D-Latch and Edge-Triggered 

Flip-Flop (Design with Verilog/VHDL/DSCH). 

UNIT:5 (8 Hours) 

Dynamic Logic Circuits: Introduction, Basic Principles of Pass Transistor Circuits, Voltage 

Bootstrapping, Synchronous Dynamic Circuit Techniques, Domino Logic Circuits. 

Teaching Methods: Chalk& Board/ PPT/Video Lectures 

Text Books: 

[1] Kang Sung M., and Leblebici Y., CMOS Digital Integrated Circuits: Analysis and Design, 

Tata McGraw-Hill Publishing Company Limited, Third Edition, 2003. 

[2] Eshraghian K., and Weste N. H. E., Principles of CMOS VLSI Design: A Systems 

Perspective, Addison Wesley, Second Edition, 1993. 

[3] Rabaey Jan M., Chandrakasan, A., Nikolic B., Digital Integrated Circuits: A Design 

Perspective, PHI, Second Edition, 2000. 



 
 
 
 

CO-PO & PSO Mapping 
 

Cos 
PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2  

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

CO2 2 2 1 2 - - - - - - - - 1 2  

CO3 3 3 - 1 - - - - - - - - 2 1  

CO4 2 2 1 - 2 - - - - - - - 2 -  

CO5 2 2 1 2 1 - - - - - - - - 1  

CO6 2 2 - 1 - - - - - - - - 1 2  

Avg. 2.3 2.3 1.2 1.5 1.3 - - - - - - - 1.8 1.5  

Reference Books: 
 

[1] Wolf W., Modern VLSI Design System - on - Chip Design, PHI, Third Edition, 1998. 

[2] Das D., VLSI Design, Oxford University Press, New Delhi, 2010. 

[3] Uyemura John P., CMOS Logic Circuit Design, Springer, 2001. 

[4] Martin K., Digital Integrated Circuit Design, Oxford University Press, 2000. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the VLSI design rules and MOSFET fabrication. 

CO2 Understand the behavior of a MOS and MOSFET, and understand the effects of 

scaling on IC design. 

CO3 Understand the behavior of a MOSFET inverter with different types of load. 

CO4 Design combinational, sequential circuits and analog integrated circuits using 

static technology. 

CO5 Implement dynamic logic for combinational and sequential circuits. 

CO6 Understand the various programming languages in VLSI. 



 
 

BPCEC5040 ELECTROMAGNETIC WAVES 3 0 0  

Pre-requisites (if any): Knowledge of Engineering Mathematics and Physics 

Course Educational Objectives 

CEO1: To grasp the basic principles of electromagnetism, including Maxwell's equations, 

electric andmagnetic fields, and their interactions. 

CEO2: Gain insight into how electromagnetic waves propagate through different mediums, 

includingvacuum, dielectrics and conductor. 

CEO2: To expose the students to the idea of electromagnetic waves and the 

structure of thetransmission line and waveguides. 

Course Content 

Unit 1 (10 Hours) 

Scalar and Vector Fields Cartesian, Cylindrical and Spherical Coordinate Systems; Line, 

Surface, 

and Volume Integrals. Coulomb’s Law; The Electric Field Intensity; Electric Flux Density 

and Electric Flux; Gauss Law; Divergence of Electric Flux Density: Point Form of Gauss’s 

Law; The Divergence Theorem; Curl of H; Stokes’ Theorem; The Potential Gradient; 

Energy Density; Poisson’s andLaplace’s Equations. 

Unit 2 (8 hours) 

Ampere’s Magnetic Circuital Law and its Applications, The Continuity Equation; Faraday’s 

Law of Electromagnetic Induction; Conduction Current and Displacement Current. 

Maxwell’s Equations in Differential Form; Maxwell’s Equations in Integral Form; 

Maxwell’s Equations for Sinusoidal Variation of Fields with Time; Boundary Conditions; 

The Retarded Potential. 

Unit 3 (8 hours) 

The Poynting Vector; Poynting Vector for Fields Varying Sinusoidally with Time. Concept 

of phasor and Maxwell’s Equation in Phasor form. Solution of the One-Dimension Wave 

Equation; Solutions of Wave Equation for Sinusoidally Time-Varying Fields; Wave 

Propagation through Dielectrics; Free Space and Good Conductors; Loss Tangents; Skin 

Depth. Polarization. 

Unit 4 (8 hours) 

Types of Two-Conductor Transmission Lines; Circuit Model of a Uniform Two-Conductor 

Transmission Line; The Uniform Ideal Transmission Line; Wave Reflection at a 

Discontinuity in 

an Ideal Transmission Line; Matching of Transmission Lines with Load; Input impedance. 

Stub, singleStub matching. Smith chart. 

Unit 5 (10 hours) 

Waveguides;  Types of Waveguide; the Rectangular Waveguide, S-Matrix and its 



properties, E-Plane , H-Plane and Magic Tee. Basics of Antenna. Antenna Parameters, 

Dipole Antenna , Loop Antenna, horn Antenna , Microstrip Patch Antenna (MPA), 

Transmission line model of MPA. 

Text books: 
 

1. Mathew Sadiku N.O., Principles of Electromagnetics. Oxford University Press, New Delhi. 

2. Raju G.S.N., Electromagnetic Field Theory and Transmission Lines, Pearson Edition, New 

Delhi 

Reference books: 

 
1. Guru B.S., and Hiziroglu H.R., Electromagnetic Field Theory Fundamentals. PWS 

PublishingCompany, a division of Thomson Learning Inc, First Edition, 1998. 

2. Rao N. N., Elements of Engineering Electromagnetics. Pearson Education, 

New Delhi,Sixth Edition, 2006. 

3. Jordan E.C., and Balman K.G., Electromagnetic Waves and Radiating 

Systems. PearsonEducation, New Delhi, Second Edition, 2015. 

4. William Hayt H., Engineering Electromagnetics. Tata McGraw Hill Publishing 

CompanyLtd., New Delhi Seventh Edition, 2006. 

 

CO1: Recognize different coordinate systems with the spatial variations of the physical 

quantitiesdealt in the electromagnetic field. 

CO2: Apply vector calculus as well as theorems different engineering situations. 

CO3: Analyse Maxwell’s equation in different forms and apply them to diverse 

engineeringproblems. 

CO4: Examine the phenomena of wave propagation and its interfaces in different media. 

CO5: Generalize the concept of transmission line and means of transporting 

energy orinformation, commonly used in power distribution and 

communication. 

CO6: Understand the basics of waveguides and Antennas 
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BHSMS3061 ORGANIZATIONAL BEHAVIOR 2-0-0 

Pre-requisites (if any): 

Course Educational Objectives: 
 

 To develop an understanding of the behavior of individuals and groups inside 

organizations. 

 To enhance skills in understanding and appreciating individuals, interpersonal, and group 

processes for increased effectiveness both within and outside of organizations. 

 To develop theoretical and practical insights and problem-solving capabilities for 

effectively managing the organizational processes. 

Course Content 

Unit 1  (6 Hours) 

Fundamentals of OB: Definition, scope, and importance of OB, Relationship between OB and 

the individual, Evolution of OB, Theoretical framework (cognitive, behavioristic and social- 

cognitive), Limitations of OB. 

Unit 2  (10 Hours) 

Attitude: Importance of attitude in an organization, Right Attitude, Components of attitude, 

Relationship between behavior and attitude, Developing Emotional intelligence at the workplace, 

Job attitude, Barriers to changing attitudes. 

Personality and Values: Definition and importance of Personality for performance, The Myers- 

Briggs Type Indicator and The Big Five personality model, Significant personality traits suitable 

to the workplace (personality and job-fit theory), Personality Tests and their practical 

applications. 

Perception: Meaning and concept of perception, Factors influencing perception, Selective 

perception, Attribution theory, Perceptual process, Social perception (stereotyping and halo 

effect). 

Motivation: Definition & Concept of Motive & Motivation, The Content Theories of Motivation 

(Maslow’s Need Hierarchy & Herzberg’s Two Factor model Theory), The Process Theories 

(Vroom’s expectancy Theory & Porter Lawler model), Contemporary Theories – Equity Theory 

of Work Motivation. 

Unit 3  (10 Hours) 

Foundations of Group Behavior: The Meaning of Group & Group behavior & Group 

Dynamics, Types of Groups, The Five-Stage Model of Group Development. 

Managing Teams: Why Work Teams, Work Teams in Organization, Developing Work 

Teams, Team Effectiveness & Team Building. 

Leadership: Concept of Leadership, Styles of Leadership, Trait Approach Contingency 



Leadership Approach, Contemporary leadership, Meaning and significance of contemporary 

leadership, Concept of transformations leadership, Contemporary theories of leadership, 

Success stories of today’s Global and Indian leaders. 

Unit 4 (14 Hours) 
 

Organizational Culture: Meaning & Definition of Organizational Culture, Creating & 

Sustaining Organizational Culture, Types of Culture (Strong vs. Weak Culture, Soft vs. Hard 

Culture & Formal vs. Informal Culture), Creating Positive Organizational Culture, Concept of 

Workplace Spirituality. 

Organizational Change: Meaning, Definition & Nature of Organizational Change, Types of 

Organizational Change, Forces that act as stimulants to change. 

Text Books: 

[1] Understanding Organizational Behaviour, Parek, Oxford. 

[2] Organizational Behaviour, Robbins, Judge, Sanghi, Pearson. 

[3] Organizational Behaviour, K. Awathappa, HPH. 

Reference Books: 

[1] Organizational Behaviour, VSP Rao, Excel. 

[2] Introduction to Organizational Behaviour, Moorhead, Griffin, Cengage. 

[3] Organizational Behaviour, Hitt, Miller, Colella, Wiley. 
 

Course Outcomes: 
 

At the end of this course, students will be able to 

CO1: Define, explain, and illustrate a range of organizational behavior theories. 

CO2: Analyze the behavior of individuals and groups in organizations in terms 

of organizational behavior theories, models, and concepts. 

CO3: Communicate effectively in oral and written forms about organizational behavior 

theories and their application using appropriate concepts, logic, and rhetorical 

conventions. 

CO4: Analyze the impact of organizational design on behavior and performance. 

CO5: Recognize the components and types of organizational culture 

CO6: Develop skills for managing and resolving conflicts effectively 



CO-PO & PSO matrices of Course 
 
 

 PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

CO1      3  2   1 1   

CO2      2  2   2 1   

CO3      1  2   2 1   

Average      2  2   1.67 1   



BHSMS4062 ENGINEERING ECONOMICS AND COSTING 2-0-0 

Pre-requisites (if any): 

Course Educational Objectives: 
 

 To impart the knowledge of economic principles and engineering principles to solve 

engineering problems. 

 To make proficient in the evaluation of engineering proposals in terms of worth and cost. 

 To convey various economics concepts and theories towards making a rational economic 

decision. 

Course Content 

Unit 1  (12 Hours) 

Engineering Economics - Nature, Scope, Basic problems of an economy, Micro Economics and 

Macro Economics. 

Demand and Supply Analysis - Meaning of demand, Demand function, Law of Demand and its 

exceptions, Determinants of Demand, Elasticity of demand & its measurement (Simple numerical 

problems to be solved), Meaning of supply, Law of supply and its exception, Determinants of 

supply, Elasticity of supply, Determination of market equilibrium (Simple numerical problems to 

be solved). 

Theory of Production - Production function, Laws of returns: Law of variable proportion, Law of 

returns to scale. 

Unit 2  (12 Hours) 

Cost and revenue concepts, Elements of costs, Preparation of cost sheet, Segregation of costs into 

fixed and variable costs, Basic understanding of different market structures, Price and output 

determination under perfect competition (Simple numerical problems to be solved), Break Even 

Analysis - linear approach (Simple numerical problems to be solved). 

Depreciation - Depreciation of capital assert, Causes of depreciation, Methods of calculating 

depreciation (Straight line method, Declining balance method). 

Unit 3  (12 Hours) 

Time Value of Money 

Interest Analysis - Simple and compound, nominal and effective rate of interest, Cash flow 

diagrams, Principles of economic equivalence. 

Evaluation of Engineering Projects - Present worth method, Future worth method, Annual worth 

method, Internal rate of return method, Cost-benefit analysis for public projects. 

Replacement Analysis - Determination of economic life of an asset, Replacement of an existing 

asset with a new asset. 



Unit 4 (10 Hours) 
 

Overview of the Indian Financial System 
 

Banking - Commercial bank, Functions of a commercial bank, Credit creation, Central 

bank, Functions of Central Bank. 

Inflation - Meaning of inflation, types, causes, measures to control inflation. 

National Income - Definition, Concepts of national income, Method of measuring 

national income. 

Text Books: 

[1] Deviga Vengedasalam, and Karunagaran Madhavan, Principles of Economics, 

Oxford University Press. 

[2] R. Paneer Seelvan, “Engineering Economics”, PHI. 

[3] Ahuja, H.L., “Principles of Micro Economics”, S. Chand & Company Ltd. 

[4] Paul, R.R., Money, Banking and International Trade, Kalyani Publishers. 

Reference Books: 

[1] Riggs, Bedworth, and Randhwa, “Engineering Economics”, McGraw Hill 

Education India. 

[2] Park, Chan. S, “Fundamental of Engineering Economics”, Pearson. 

[3] William G.Sullivan, Elin M.Wicks, C. Patric Koelling, "Engineering Economy" Pearson. 

[4] Thuesen, G.J., Fabrycky, "Engineering Economy", PHI. 

Course Outcomes: 
 

At the end of this course, students will be able to 

CO1: Explain the basic economic concepts of microeconomics in terms of the law of 

demand and supply. 

CO2: Outline the various theories of productions in the short run as well as in the long run. 

CO3: Evaluate and appraise the tool of break-even analysis to make production decisions of 

the firm and make use of depreciation calculations. 

CO4: Formulate and apply interest factors to real-life engineering problems and 

evaluate engineering alternatives with the help of economic analytical techniques. 

CO5: Understand the financial structure of the Indian economy, measuring national 

income, and measure of control of inflation. 
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Course Code COURSE TITLE L T P 

  MICROCONTROLLER 

SAND 

COMPUTER ARCHITECTURE 

LABORATORY 

0-0-1 

Pre-requisites (if any): Fundamentals of Digital Electronics. 
 

Course Educational Objectives: 

CEO 1 Understand the different functional units and the basic architectures of a digital 

computer system. 

CEO 2 Able to understand the key concepts of embedded systems like IO, timers, interrupts, 

interaction with peripheral devices and also to learn the debugging techniques for an 

embedded system. 

CEO 3 Develop the programming environment for real time applications. 

  Course Content  

List of Experiments 

PART –A (At least 5 experiments are mandatory) 

Assembly Language Programming experiments using 8051 Trainer kit. 

1. Data transfer/exchange between specified memory locations. 

2. Largest/smallest from a series. 

3. Addition / subtraction of 8/16 bit data. 

5. Sum of a series of 8-bit data. 

6. Multiplication / Division of two 8-bit numbers. 

7. Code conversion – Hex to Decimal/ASCII to Decimal and vice versa. 

PART –B (At least 3 experiments are mandatory) 

Interfacing experiments using 8051 Trainer kit and interfacing modules. 

1. Display (LED/Seven segments/LCD) and keyboard interface. 

2. ADC interface and DAC interface with wave form generation. 

3. Stepper motor and DC motor interface. 

4. Traffic Light Control 

5.Time delay generation and relay interface. 

PART –C (At least 2 experiments are mandatory) 

Programming / interfacing experiments with IDE for 8051/PIC/MSP/Arduino/Raspberry Pi 

based interfacing boards/sensor modules (Direct downloading of the pre-written ALP/ ‘C’/Python 



 

programs can be used). 
 

1. Relay control 

2. Distance measurement. 

3. Temperature measurement / Digital Thermometer 

4. Alphanumeric LCD display interface. 

5. Simple project work including multiple interfaces 

 
Text Books: 

[1] 8085 Microprocessor Architecture, Applications and Programming, Ramesh S Gaonkar, 

Penram International 

[2] Embedded C - Michael. J.Pont - Pearson Education -2002 ISBN 0 201 79523 X 

Course Outcomes: 

At the end of this course, students will be able to 

CO1 Understand the features of MCS-51 and different instruction sets. 

CO2 Develop programs for control applications using assembly language and embedded C. 

CO3 Interface various peripheral devices to Micro controller. 

CO4 Function effectively as an individual and in a team to accomplish the given 

taskCO5 Design microcontroller based-applications for simple real-world 

applications. 

CO6 Hands on practice using different peripheral devices. 
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BPCEC5130 DIGITAL SIGNAL PROCESSING LABORATORY 0-0-2 

Pre-requisites (if any): C programming, elementary data structures, and asymptotic analysis. 

Course Educational Objectives: 

CEO1 The objective of the course is to the practical implementation of the convolution, 

correlation, z-transform, Fourier transforms, filtering of long duration signals, and 

filters. 

Course Content 

List of Experiments: 

(At least 10 experiments should be done.) 

1. Write a MATLAB program for the basic operations of the matrix. 

2. Write a MATLAB program to generate different standard signals. 

3. Write a MATLAB program for different operations performed on a signal. 

4. Write a MATLAB program to find the convolution of two discrete-time sequences. Plot 

all the sequences. Verify the result by analytical calculation. 

5. Write a MATLAB program to find the autocorrelation and cross-correlation of sequences. 

6. Write a MATLAB program to find the Z-transform of different causal signals and also 

find the inverse Z-transform. 

7. Write a MATLAB program to find the Laplace transform of standard causal signals and 

also find the inverse Laplace transform of some transforms. 

8. Write a MATLAB program to find DFT and IDFT of the N-point sequence using an 

inbuilt function and also plot the magnitude and phase spectrum. 

9. Write a MATLAB program to find the circular convolution of two causal discrete-time 

sequences using DFT and IDFT. 

10. Write a MATLAB program to find the N-point DFT using FFT Algorithms. 

11. Write a MATLAB program to design and implement the Low Pass FIR Filters. 

12. Write a MATLAB program to design and implement the High Pass FIR Filters. 

Text Books: 

[1] John. G. Proakis, and Dimitris. G. Manolakis, Digital Signal Processing – Principles, 

Algorithms, and Applications using MATLAB. Pearson Publication New Delhi, Fourth 

Edition. 

[2] Sanjit K. Mitra, Digital Signal Processing: A Computer-Based Approach. Tata McGraw 

Hill Publishing Company Ltd. 

Course Outcomes: 

At the end of this course, students will be able to 
 

CO1: Understand the handling of discrete/digital signals using MATLAB. 

CO2: Understand the basic signal generation. 

CO3: Learn Fourier Transform Concepts. 

CO4: Design FIR filters. 

CO5: Design IIR filters. 

CO6: Demonstrate their abilities towards DSP processor-based implementation of DSP 

systems. 



CO-PO & PSO matrices of Course 
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BPCEC6110 VLSI DESIGN LABORATORY 0-0-2 

 
Pre-requisites (if any): 

Fundamental of Analog Electronic Circuits, Digital Electronic Circuits, 

and Physics of Semiconductor Devices. 

Course Educational Objectives: 

CEO1 To make the students familiar with the basic concept of a CMOS device and it's working. 

CEO2 To have complete knowledge of digital and CMOS logic circuits and their working 

principle. 

CEO3 To analyze the delay and power estimation of VLSI circuits. 

Course Content 

List of Experiments: 

(At least 10 experiments should be done.) 

1. Design and simulation of all Logic Gates using both gate and data flow level. 

2. Design and simulation of Half Adder and Full Adder circuit using different modeling. 

3. Design and simulation of Half Subtractor and Full Subtractor circuit using different 

modeling. 

4. Design and simulation of 4:1 Multiplexer using the following: 

a) Dataflow 

b) Case statement 

c) Structural modeling using 2:1 MUX 

5. Design and simulation of 3:8 Decoder and Gray to Binary Encoder circuit. 

6. Design and simulation of BCD to Seven Segment Decoder. 

7. Design and simulation of 4-bit Even/Odd Parity Generator and Checker. 

8. Design and simulation of SR, JK, T & D Flip Flops. 

9. Design and simulation of Up/Down Counters. 

10. Design and simulation of all the Shift Registers. 

11. Design and simulation of Generic Decoder, Generic Parity, and Detector Generic Parity 

Generator. 

12. Design and simulation of ALU. 

Course Outcomes: 

At the end of this course, students will be able to 

CO1: Understand the static and dynamic behavior of MOSFETs and the secondary effects 

ofthe MOS transistor model. 

CO2: Aware of the trends in semiconductor technology, and how it impacts scaling and 

itseffect on device density, speed, and power consumption. 

CO3: Illustrate the behavior of MOS transistor as a switch and its 

capacitance.CO4: Analyze the area, delay, and speed of the digital and 

analog circuits. 
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Course Code COURSE TITLE L T P 

  EMBEDDED SYSTEMS 

AND 

INTERNET OF THINGS 

3-0-0 

Pre-requisites (if any): Fundamentals of Microprocessors and Microcontrollers and its 

programming. 

Course Educational Objectives: 

CEO 1 Understand the basics of embedded systems and internet of things and uses in real world. 

CEO 2 Explore to the interconnection and integration of the physical world and the cyber space. 

CEO 3 Able to develop different IOT based applications to mitigate the real time problems. 

Course Content 

UNIT I   (8 Hours) 

INTRODUCTION TO EMBEDDED SYSTEM 

Introduction to Embedded system and Embedded C, its applicability to 8051, general structure of 

embedded C program, declaring variables, Data types, Interfacing Memory, Interrupts and 

Interrupt service routines, Interrupt priority. 

UNIT II   (10 Hours) 

EMBEDDED C PROGRAMMING 

Exception handling and programming: types of exception; exception vector table; stacks and its 

role in exception processing; Basic I/O and I/O Programming: I/O organization and structure, I/O 

ports and their configuration; serial interface; Polling techniques; interrupt-driven I/O. 

UNIT III   (10 Hours) 

Introduction & Concepts: Introduction to Internet of Things, Physical Design of IOT, Logical 

Design of IOT, IOT Enabling Technologies, IOT Levels. Domain Specific IOTs: Home 

Automation, Cities, Environment, Energy, Retail, Logistics, Agriculture, Industry, Health & Life 

Style. 

UNIT IV   (10 Hours) 

Developing IoT solutions: What is an IOT Device, IOT Design Methodology, Exemplary Device, 

Arduino and its programming, Raspberry Pi Board, Linux on Raspberry Pi, Interfaces. 

UNIT V   (8 Hours) 

Convergence of Emerging Technologies through IoT 

Cloud Computing, Fog Computing, Connected Vehicles, Data Aggregation for the IoT in Smart 

Cities, Privacy and Security, Issues in IoT 

Text Books: 

[1] Vijay Madisetti, Arshdeep Bahga," Internet of Things A Hands-On- Approach",2014, 

ISBN:978 0996025515 



[2] Embedded C - Michael. J.Pont - Pearson Education -2002 ISBN 0 201 79523 X 

Reference Books: 
 

[1] Raj Kamal, “Internet of Things: Architecture and Design”, McGraw Hill 

[2] The 8051 microcontroller and Embedded systems, Muhammed Ali Mazidi & 

Janice GillMazidi, Pearson Education 

[3] Daniel Kellmereit, “The Silent Intelligence: The Internet of Things”. 

2013,ISBN:0989973700 

Course Outcomes: 

At the end of this course, students will be able to 

 

CO1: Explain the fundamental concepts of embedded systems and embedded C programming 

CO2: Develop and implement basic embedded C programs using control flow, data types, 

and memorymanagement. 

CO3: Configure and utilize interrupts and interrupt service routines in embedded systems. 

CO4: Design and implement basic input/output (I/O) operations using polling and 

interrupt-driventechniques. 

CO5: Describe the core concepts of the Internet of Things (IoT), including its 

architecture, enablingtechnologies, and application domains. 

CO6: Design and develop basic IoT solutions using platforms like Arduino or Raspberry Pi. 
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BPCEC6020 ANTENNAS AND MICROWAVE 

ENGINEERING 

3-0-0 

Pre-requisites (if any): Electromagnetic Engineering 

Course Educational Objectives: 

CEO1: To gain basic knowledge of solid-state devices and their application to high frequency. 

CEO2: Provide students the insight for understanding microwave components and technologies 

associated with it. 

CEO3: To provide the students with a solid platform for understanding the concept of antennas 

Course Content 

Unit 1 (10 Hours) 

Introduction to Microwave, Frequency Bands, Transmission Line Theory Types of Two- 

Conductor Transmission Lines; Circuit Model of a Uniform Two-Conductor Transmission 

Line; The Uniform Ideal Transmission Line; Wave Reflection at a Discontinuity in an Ideal 

Transmission Line; Matching of Transmission Lines with Load; Input impedance. Stub, single 

Stub matching. Smith chart. 

.Unit 2 (10 hours) 

Analysis of Rectangular Waveguide and circular waveguide. TE, TM, TEM Mode in the 

waveguides. S-Matrix and its properties, E-Plane, H-Plane, Hybrid Tee Junction; Ferrite 

Devices (Isolator and Circulator); Directional Coupler; S. S. Tuners, Phase shifter, Cavity 

Resonator, Attenuators. 

Unit 3 (10 hours) 

Reflex Klystron - Construction, Operation and Application; Magnetron - Construction, 

Operation, and Application; Travelling Wave Tube (TWT) - Construction, Operation, and 

Application. 

PIN Diode - Construction and Operation; Schottky Barrier Diode (SBD) - Construction and 

Operation. Transferred Electronic Device (Gunn Diode), MASER. 

Unit 4 (8 hours) 

Concept of radiation in Single wire, two wire and Dipole, Introduction to Antenna parameters: 

Reflection Co-efficient, VSWR, Radiation pattern, Directivity, Gain. Infinitesimal dipole, 

Monopole and half wave dipole, Far-field, Radiating near-field and reactive near-field regions. 

Unit 5 (8 hours) 

Transmission line model and Cavity model of Microstrip Patch Antenna (MPA), Parabolic 

antennas, Aperture Antennas: Rectangular and circular aperture antennas, Horn antenna, Loop 

antenna, Yagi- Uda Antenna, Log Periodic Antenna. 

Text books: 

C.A.Balanis, Antenna Theory, John Wiley & sons 4th Edition 2016. 

M.Kulkarni, Microwave and Radar Engineering, Umesh Publications, 5th Edition, 2018. 

David M. Pozer, “Microwave Engineering”, Fourth Edition, Wiley Publications, 2011 

Reference books: 

Samuel Liao, “Microwave Devices and Circuits”, Pearson Education Publisher, Third Edition, 

1990. 
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R. E. Collin, “Foundation of Microwave Engineering”, Second Edition, Wiley Publications, 

2007 

CO1: Understand the concept of transmission line and its applications. CO2: Analyse the 

Waveguides and the wave propagation inside it. 

CO3: Examine Ferrite devices and their operations 

CO4: Understand the working and operation of various Microwave Tubes and Microwave 

Solid- State devices. 

CO5: Explain the basic concepts and types of Antennas and its regions. CO6: Describe different 

types of antennas and their parameters 



BPCEC6030 CONTROL SYSTEMS 3-0-0 

Pre-requisites (if any): Basic Mathematics, Network Theory, and Signals & Systems. 

Course Educational Objectives: 

CEO1 To introduce the fundamental concept of control systems.  

CEO2 To provide the knowledge about stability using root locus, time response analysis, and 

frequency response analysis. 

CEO3 To impart the idea of various principles which are usable in building and testing 

controlsystems 

Course Content 

Unit 1  (12 Hours) 

Introduction to Control Systems: Basic Concept of Control Systems, Open-loop and Closed- 

loop Control Systems: Industrial control examples, System response, Transfer functions, 

Mathematical Model of Physical Systems: Differential equation of physical systems, Block 

diagram and Signal flow graph analysis. 

Feedback Characteristics of Control Systems: Feedback control systems, Stability, Steady- 

state accuracy, transient accuracy, disturbance rejection, insensitivity and robustness. 

Proportional, integral and derivative systems. Feed-forward and multi-loop control 

configurations. 

Control Hardware and their Models: Synchro, LVDT, DC and AC Servomotors, Tacho- 

Generators, Electro-Pneumatic Valves, and Pneumatic Actuators. 

Unit 2  (12 Hours) 

Time Response Analysis: Standard Test Signals - Time response of first order and second order 

systems to unit step and unit ramp inputs, Steady state errors and static error, Constants of 

different types of systems. 

Stability Criteria: Concept of stability, Necessary conditions of stability, Hurwitz stability 

criterion, Routh stability criterion, Application of the Routh stability criterion to linear feedback 

system. 

Root Locus Technique: Root locus Concepts, Rules of Construction of Root locus, Lead and 

Lag Compensation. 

Unit 3 (10 Hours) 

Frequency Response Analysis: Frequency domain specification, Polar plots, Bode plot, 

Stability in frequency domain, Nyquist plots, Nyquist stability criterion. Performance 

specifications in frequency-domain. Frequency-domain methods of design, Compensation & 



theirrealization in time & frequency domain, Tuning of process controllers. 

Unit 4 (8 Hours) 
 

State Variable Formulation and Solution: State variable Analysis - Concepts of state, state 

variable, state model, state models for linear continuous-time functions, diagonalization of the 

transfer function, solution of state equations, concept of controllability & observability. 

Text Books: 
 

[1] I. J. Nagrath and M. Gopal, Control Systems Engineering, New Age International 

Publishers, 5th Edition, 2010. 

[2] Richard C. Dorf and Robert H. Bishop, Modern Control Systems, Pearson, 11th 

Edition,2009. 

[3] K. Ogata, Modern Control Engineering, PHI, 5th Edition, 2009. 

Reference Books: 
 

[1] U. A. Bakshi, and V. U. Bakshi, Control System Engineering, Technical 

Publications,2009 

[2] R.T. Stefani, B. Shahian, C.J. Savator, and G.H. Hostetter, Design of Feedback 

ControlSystems, Oxford University Press, Fourth Edition, 2009. 

[3] M. Gopal, Control Systems - Principles and Design, TMH, 3rd Edition, 2008. 

[4] S.N. Sivanandam and S.N. Deepa, Problems and Solutions in Control System 

Engineering, Jaico Publishing House. 

Course Outcomes: 
 

At the end of this course, students will be able to 

CO1: Characterize a system and find its study state behavior. 

CO2: Investigate the stability of the system using different time-domain 

analysis.CO3: Analysis of stability of the system using different frequency 

analysis. 

CO4: Describe the behavior of various types of the system. 
 

 

CO-PO & PSO matrices of Course 
 

 PO 
1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

CO1 2 2           1 - 

CO2 2 3           - 1 

CO3 3 3           1 2 

CO4 3 3           2 1 

Average 2.5 2.75           1.33 1.33 



Course Code COURSE TITLE L T P 

 EMBEDDED SYSTEMS   AND 

INTERNET OF THINGS LABORATORY 

0-0-

1 

Pre-requisites (if any): 

Fundamentals of Microprocessors and Microcontrollers and its programming. 

Course Educational Objectives: 

CEO 1 Understand the basics of embedded systems and internet of things. 

CEO 2 Able to develop different IoT-based devices using Arduino or Raspberry Pi. 

CEO 3 Develop the programming environment for real-time applications. 

  Course Content  

List of Experiments 

PART –A (At least 4 experiments are mandatory) 

.LED Blinking: Write an embedded C program to blink an LED connected to anArduino or 

Raspberry Pi at different frequencies. 

1. Temperature Monitoring: Interface a temperature sensor (e.g., DHT11) with the 

development board and display the readings on a terminal or a web interface. 

2. Light Intensity Control: Design a circuit to control the brightness of an LED based 

on the readings from a light-dependent resistor (LDR). 

3. Remote Control using Web Interface: Develop a web application to turn ON/OFF 

an LED connected to the development board. 

4. Push Button and Buzzer: Program the board to activate a buzzer when a push 

button is pressed. 

PART –B (At least 4 experiments are mandatory) 

5. Smart Home Automation: Simulate a smart home scenario by controlling 

appliances (represented by LEDs) based on sensor readings (e.g., temperature or 

light) or user input from a mobile app. 

6. Data Logging to Cloud Platform: Collect sensor data (e.g., temperature, humidity) 

at regular intervals and send it to a cloud platform like ThingSpeak for visualization 

and analysis. 

7. Remote Monitoring with Alerts: Develop a system that continuously monitors a 



specific parameter (e.g., temperature, air quality) and sends an alert notification 

(SMS, email) if the readings exceed a predefined threshold. 

1. Interfacing with Other Devices: Connect your development board with another 

device (e.g., another Arduino, Raspberry Pi) and exchange data for a specific 

application (e.g., controlling a robot). 

2. Developing an IoT Prototype: Based on the course content and your interests, 

design and develop a complete IoT prototype that addresses a real-world 

problem. This could involve advanced sensors, actuators, communication 

protocols, and data analysis techniques. 

Text Books: 

[1] 8085 Microprocessor Architecture, Applications and Programming, Ramesh S 

Gaonkar, 

Penram International 
 

[2] Embedded C - Michael. J.Pont - Pearson Education -2002 ISBN 0 201 79523 X 

Course Outcomes: 

At the end of this course, students will be able to 
 

CO1 Able to design circuits to control actuators (e.g., LED brightness) based on sensor 

readings. 

CO2 Develop programs to collect sensor data (e.g., temperature, humidity) at regular 

intervals.CO3 Interface development boards with other devices for data exchange. 

CO4 Design and develop complete IoT prototypes to address real-world problems 

usingadvanced sensors, actuators, and communication protocols. 

CO5 Create web applications to control devices (e.g., LED) 

remotely.CO6 Able to develop systems that monitor 

environmental parameters. 



CO-PO & PSO matrices of Course 
 

 
PO1 

PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

CO1 2 - -  -        - - 

CO2 3 2 1  1        2  

CO3 2 2 1  2        1 2 

CO4 2 1 2  2        2  

CO5 2 2 2  2        2 2 

CO6 3 3 3  3        2 2 

Average 2.33 2 1.8  2        1.8 2 



BPCEC6120 MICROWAVE ENGINEERING 

LABORATORY 0-0-2 

 

Pre-requisites (if any): Electromagnetic Fields and Waves 

Course Educational Objectives 

CEO1: To become familiar with working with rectangular waveguides and doing microwave 

benchset up. 

CEO2: To determine the characteristics of various microwave components. 

CEO3: To be able to measure wave parameters like impedance, frequency, wavelength 

usingmicrowave bench, and VSWR/power meter. 

Course Content 

List of Experiments: 

(All experiments should be done.) 

To study Reflex Klystron characteristics 

To study the frequency, guide wavelength, and free space wavelength. 

To measure the SWR and Reflection Coefficient 

To measure the impedance of a given load. 

To study the characteristic of Gunn diode 

To design a rectangular waveguide using HFSS. 

To design a line feed microstrip patch antenna using HFSS. 

To design and simulate a probe patch antenna using HFSS. 

Course Outcomes: 

At the end of this course, students will be able to 

CO1: Recognize the characteristic of microwave components. 

CO2: Study the performance of specialized microwave tubes such as reflex klystron.CO3: 

Analyze the performance of the Gunn diode. 

CO4: Design and Simulation using HFSS. 

CO-PO & PSO matrices of Course 

 
 PO 

1 
PO 
2 

PO 
3 

PO 
4 

PO 
5 

PO 
6 

PO 
7 

PO 
8 

PO 
9 

PO 
10 

PO 
11 

PO 
12 

PSO 
1 

PSO 
2 

CO1         3 3     

CO2         3 3     

CO3         3 2     

CO4         - 3     

Average         3 2.75     
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PROGRAM ELECTIVE COURSES 



Course Code Course Title L T P C QP 

 Microwave Theory and Techniques 3 1 0 4 H 

Pre-requisites: Basic Knowledge of Antenna 

Course Educational Objectives: 

CEO 1: To build up the concept from basics of microwave communications to 

modern applications 

CEO 2: An understanding of microwave waveguides, passive & active devices, tubes and 

network analysis. 

CEO 3: An ability to design microwave matching networks. 

CEO 4: An ability to perform microwave measurements. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Develop mathematical models for transmission lines and waveguides 

CO2 Understand functioning of Passive and Active microwave devices. 

CO3 Design basic microwave circuits and do microwave measurements. 

CO4 Understand and analyze microwave systems for different applications. 

CO5 Identify themodern day applications of microwaves. 

CO6 analyse microwave networks and measure their measurements parameters. 

CO-PO & PSO mapping: 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 - - - - - - - - - 3 - 

CO2 3 - 3 2 - - - - - - - - 1 - 

CO3 3 2 3 - - - - - - - - - - - 

CO4 3 1 2 2 - - - - - - - - - - 

CO5 - 3 3 3 - - - - - - - - - - 

CO6 3 3 1 3           

Avg. 3 2.4 2.5 1.6         2  

Course Contents: 

Unit-1 [10 hours] 

Introduction to Microwaves-History of Microwaves, Microwave Frequency bands; 

Applications of Microwaves: Civil and Military, Medical, EMI/ EMC. 

Mathematical Model of Microwave Transmission-Concept of Mode, Features of TEM, TE and 

TM Modes, Losses associated with microwave transmission, Concept of Impedance in 

Microwave transmission. Analysis of RF and Microwave Transmission Lines- Coaxial line, 

rectangular waveguide, Circular waveguide, Strip line, Micro strip line 

Unit-2 [10 hours] 

Microwave Network Analysis- Equivalent voltages and currents for non-TEM lines, Network 

parameters for microwave circuits, Scattering Parameters. 

Passive and Active Microwave Devices- Microwave passive components: Directional Coupler, 

Power Divider, Magic Tee, Attenuator, Resonator. Microwave active components: Diodes, 

Transistors, Oscillators, Mixers. Microwave Semiconductor Devices: Gunn Diodes, IMPATT 



diodes, Schottky Barrier diodes, PIN diodes. Microwave Tubes: Klystron, TWT, Magnetron. 

Unit-3 [10 hours] 

Microwave Design Principles- Impedance transformation, Impedance Matching, Microwave 

Filter Design, RF and Microwave Amplifier Design, Microwave Power Amplifier Design, Low 

Noise Amplifier Design, Microwave Mixer Design, Microwave Oscillator Design. Microwave 

Antennas- Antenna parameters, Antenna for ground based systems, Antennas for airborne and 

satellite borne systems, Planar Antennas 

Unit-4 [10 hours] 

Microwave Measurements- Power, Frequency and impedance measurement at microwave 

frequency, Network Analyzer and measurement of scattering parameters, Spectrum Analyzer and 

measurement of spectrum of a microwave signal, Noise at microwave frequency and 

measurement of noise figure. Measurement of Microwave antenna parameters 

Unit-5 [8 hours] 

Microwave Systems- Radar, Terrestrial and Satellite Communication, Radio Aids to Navigation, 

RFID, GPS. Modern Trends in Microwaves Engineering- Effect of Microwaves on human body, 

Medical and Civil applications of microwaves, Electromagnetic interference and 

Electromagnetic Compatibility (EMI & EMC), Monolithic Microwave ICs, RFMEMS for 

microwave components, Microwave Imaging. 

Text/ 

1. 1.R.E. Collins, Microwave Circuits, McGraw Hill 
2. 2.K.C. Gupta and I.J. Bahl, Microwave Circuits, Artech house 

Reference Books: 

1. Kulkarni M, “Microwave and Radar Engineering”, 4th Edition, Umesh Publications, 

2012. 

2. G.S. Raghuvanshi “Microwave Engineering” , Cengage Learning, New Delhi,2012. 

3. Samuel Y. Liao, “Microwave Devices and Circuits”, 3rd Edition, Pearson Education, 

2003. 
David M. Pozar , Microwave Engineering, 4th Edition, Wiley India, 2012 



Course Code Course Title L T P C QP 
 Information Theory and Coding 3 1 0 4 H 

Pre-requisites: Basic Knowledge of communication 

Course Educational Objectives: 

CEO 1: An understanding of information theoretic behavior of a communication system. 

CEO 2: A perspective of problems associated with channel capacity of the different types 
of the communication channels. 

CEO 3: An ability to calculate the efficiency of the source using the various source coding 
techniques. 

CEO 4: An understanding of various channel coding techniques. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the basics of Information theory, techniques of coding and decoding. 

CO2 Analyze and compare different coding and decoding schemes 

CO3 Solve numerical problems on channel capacity and coding. 

CO4 Evaluate and case study broadcast channels for different coding schemes and also 
multiuser channel coding. 

CO5 Code and decode the data using the various channel coding techniques. 

CO6 Compare error rates in coded and un-coded transmission. 

CO-PO & PSO mapping: 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 3 - - - - - - - - 3 - 

CO2 3 - 3 2 - - - - - - - - 1 - 

CO3 2 2 3 - - - - - - - - - - - 

CO4 3 3 2 2 - - - - - - - - - - 

CO5 - 3 3 3 - - - - - - - - - - 

CO6 3 3 1 3           

Avg. 2.8 2.8 3 2.6         2  

Course Contents: 

Unit-1 [10 hours] 

Basics of information theory: Entropy for discrete ensembles; Shannon's noiseless coding 

theorem; Encoding of discrete sources. Markov sources, Shannon's noisy coding theorem and 

converse for discrete channels, Calculation of channel capacity and bounds for discrete channels, 

application to continuous channels 

Unit-2 [10 hours] 

Techniques of coding and decoding: Channel Coding, Block and convolutional codes; majority 

logic decoding; Viterbi decoding algorithm, Coding gains and performance. Huffman codes and 

uniquely detectable codes; Cyclic codes, convolutional arithmetic codes 

Unit-3 [10 hours] 

Network Information Theory: Network Information Theory: Overview of multiple access 

channel (MAC), Achievable result for MAC using successive decoding technique, Outer bound 

on the capacity region of MAC and its capacity analysis, Gaussian MAC and its capacity 

analysis. 



Unit-4 [10 hours] 

Introduction to broadcast channel: Superposition coding scheme and its optimality for the 

degraded broadcast channel, Relation between the capacity region of Gaussian BC and MAC. 

Achievable rate for interference limited networks using conventional techniques such as time- 

sharing and treating interference as noise 

Unit-5 [8 hours] 

Introduction to channel coding for multi users: Introduction, Block codes for the binary adder 

channel, Trellis codes for the multiple access channel. 

Text/ 

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

Tata McGraw Hill 

2. R. P. Singh, S. Sapre; Communication systems: Analog and Digital, 3rd Ed.; Tata 

McGraw Hill 

Reference Books: 

1. J.Das, S. K. Mullick, P. K. Chatterjee; Principles of Digital Communication; John Wiley 
G.S. Bernard Sklar; Digital Communications : Fundamental & Applications, 2nd Edition; 

2. Pearson Education . 

3. Ranjan Bose; Information Theory, Coding & Cryptography, 2nd Edition; Tata McGraw 

Hill Publishing Company Limited.. 

 

 

. 

. 

 

. 



 

Course Code Course Title L T P C QP 

 Digital Audio Processing 3 1 0 4 H 

Pre-requisites: Digital Signal Processing or Signals and System 

Course Educational Objectives: 

CEO 1: To familiarize the basic mechanism of speech production and the basic concepts of 

methods for speech analysis and parametric representation of speech. 

CEO 2: To give an overall picture about various applications of speech processing 

CEO 3: To impart ideas of Perception of Sound, Psycho-acoustic analysis, Spatial Audio 

Perception and rendering. 

CEO 4: To introduce Audio Compression Schemes. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand basic concepts of speech production, speech analysis, speech coding and 

parametric representation of speech and apply it in practical applications. 

CO2 Develop systems for various applications of speech processing 

CO3 Learn Signal processing models of sound perception and application of perception 

models in audio signal processing. 

CO4 Implement audio compression algorithms and standards. 

CO5 Code and decode the data using the various channel coding techniques. 

CO6 Compare error rates in coded and un-coded transmission. 

CO-PO & PSO mapping: 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 3 - - - - - - - - 3 - 

CO2 3 - 3 2 - - - - - - - - 1 - 

CO3 3 2 3 - - - - - - - - - - - 

CO4 3 3 2 2 - - - - - - - - - - 

CO5 - 3 3 3 - - - - - - - - - - 

CO6 3 3 2 3           

Avg. 3 2.8 2.6 2.6         2  

Course Contents: 

Unit-1 [10 hours] 

Audio Signal concept: Characteristics, Production model, Hearing and Auditory model, 

Acoustic characteristic of speech, Speech production models, Linear Separable equivalent circuit  

model, Vocal Tract and Vocal Cord Model 

Audio signal acquisition, Representation and Modelling, Enhancement of audio signals: Spectral 

Subtraction, Weiner based filtering, Neural nets 

Unit-2 [10 hours] 

Audio signal acquisition, Representation and Modelling, Enhancement of audio signals: Spectral 

Subtraction, Weiner based filtering, Neural nets 



Unit-3 [8 hours] 

Audio/ Speech Analysis and Synthesis Systems: Digitization, Sampling, Quantization and 

coding, Spectral Analysis, Spectral structure of speech, Autocorrelation and Short Time Fourier 

transform, Window function, Sound Spectrogram, Mel frequency Cepstral Coefficients, Filter 

bank and Zero Crossing Analysis, Analysis –by-Synthesis, Pitch Extraction., Linear Predictive 

Coding Analysis 

Unit-4 [10 hours] 

Psychoacoustic: multi-microphone audio processing: Room acoustics, Array beamforming. 

Acoustic sound source localization and tracking 

Unit-5 [10 hours] 

Applications: Principles of Automatic Speech Recognition (ASR), Theory and implementation 

of Hidden Markov Model (HMM) for ASR, Speaker Recognition, Evolution of Speech APIs, 

Natural Language Processing, Sound source separation models. 

Text/ 

[1]. Douglas O'Shaughnessy, Speech Communications: Human & Machine, IEEE Press, 

Hardcover 2/e, 1999; ISBN: 0780334493. 

[2]. Nelson Morgan and Ben Gold, Speech and Audio Signal Processing: Processing and 

Perception Speech and Music, July 1999, John Wiley & Sons, ISBN: 0471351547 

Reference Books: 

[1]. Donald G. Childers, Speech Processing and Synthesis Toolboxes, John Wiley & Sons, 

September 1999; ISBN: 0471349593 2. 

[2]. Rabiner and Juang, Fundamentals of Speech Recognition, Prentice Hall, 1994. 

[3]. Rabiner and Schafer, Digital Processing of Speech Signals, Prentice Hall, 1978. 

[4]. Thomas F. Quatieri, Discrete-Time Speech Signal Processing: Principles and Practice, 

Prentice Hall; ISBN: 013242942X; 1/e 
 

 

. 



Course Code Course Title L T P C QP 

 Adaptive Signal Processing 3 1 0 4 H 

Pre-requisites: Digital Signal Processing or Signals and System 

Course Educational Objectives: 

CEO 1: An understanding of statistical characterization of random variables and 

processes 

CEO 2: An introduction to the modeling of random processes. 

CEO 3: The ability to derive Weiner-Hopf Equations for application in Wiener filtering 

problems. 

CEO 4: The knowledge of different nonparametric models of spectral estimation. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Understand the general concepts of adaptive filtering and estimation. 

CO2 Analyze different types of adaptive filters used in signal processing 

CO3 Solve numerical problems on correlation, convergence and filtering aspects. 

CO4 Evaluate and compare different adaptive signal processing techniques 

CO5 Compare different methods for estimating the power spectrum of wide sense 

stationary random processes. 

CO6 Develop FIR adaptive filters based on the method of steepest descent and 

compare their performance. 

CO-PO & PSO mapping: 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 3 - - - - - - - - 3 - 

CO2 2 - 3 2 - - - - - - - - 1 - 

CO3 2 2 3 - - - - - - - - - - - 

CO4 3 2 2 2 - - - - - - - - - - 

CO5 - 3 3 3 - - - - - - - - - - 

CO6 3 2 1 2           

Avg. 2.6 2.4 2.5 2.4         2  

Course Contents: 



Unit-1 [10 hours] 

General concept of adaptive filtering and estimation: applications and motivation, Review of 

probability, random variables and stationary random processes, Correlation structures, properties 

of correlation matrices. 

Unit-2 [10 hours] 

Adaptive Filters: Optimal FIR (Wiener) filter, Method of steepest descent, extension to 

complex valued LMS algorithm (real, complex), convergence analysis, weight error correlation 

matrix, excess mean square error and mis-adjustment, variants of the LMS algorithm: the sign 

LMS family, normalized LMS algorithm, block LMS and FFT based realization, frequency 

domain adaptive filters, Sub-band adaptive filtering 

Unit-3 [10 hours] 

Signal space concepts: introduction to finite dimensional vector space theory, subspace, basis, 

dimension, linear operators, rank and nullity, inner product space, orthogonality, Gram-Schmidt 

orthogonalization, concepts of orthogonal projection, orthogonal decomposition of vector spaces, 

vector space of random variables, correlation as inner product, forward and backward 

projections, Stochastic lattice filters, recursive updating of forward and backward prediction 

errors, relationship with AR modeling, joint process estimator, gradient adaptive lattice 

Unit-4 [10 hours] 

RLS: Introduction to recursive least squares (RLS), vector space formulation of RLS estimation, 

pseudo-inverse of a matrix, time updating of inner products, development of RLS lattice filters, 

RLS transversal adaptive filters 

Unit-5 [8 hours] 

Advanced topics: affine projection and sub-spaced based adaptive filters, partial update 

algorithms, QR decomposition and systolic array. 

Text/ 

[1]. S. Haykin, Adaptive filter theory, Prentice Hall, 1986 

[2]. Bernard Widrow and Samuel D. Stearns, Adaptive signal processing, Prentice Hall, 

Reference Books: 

[1]. Tulay Adali and Simon Haykin, Adaptive Signal Processing: Next Generation Solutions; 

Pub: Wiley 

. 



 

 

Course Code Course Title L T P C QP 
 Antennas and Propagation 3 1 0 4 H 

Pre-requisites: Basic Concept of EMT, Network Theory 

Course Educational Objectives: 

CEO 1: To attain knowledge on the basic parameters those are considered in the antenna 
design process and the analysis 

CEO 2: Analyze the electric and magnetic field emission from various basic antennas and 
mathematical formulation of the analysis 

CEO 3: To have knowledge on antenna operation and types as well as their usage in real time 
filed. 

CEO 4: Aware of the wave spectrum and respective band-based antenna usage and to know 
the propagation of the waves at different frequencies 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Aware of antenna parameter considerations 

CO2 Capable to analyse the designed antenna and field evaluation under various 

conditions and formulate the electric as well as magnetic fields equation set for far 
field and near field conditions 

CO3 Understand the array system of different antennas and field analysis under application 
of different currents to the individual antenna elements 

CO4 Understand the design issues, operation of fundamental antennas and their operation 
methodology in practice. Design a lens structure and the bench set up for antenna 

parameter measurement of testing for their effectiveness 

CO5 Knowledge about the means of propagation of electromagnetic waves 

CO6 Identify the characteristics of radio-wave propagation 

CO-PO & PSO mapping: 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 3 - - - - - - - - 3 - 

CO2 3 - 3 2 - - - - - - - - 1 - 

CO3 3 3 3 - - - - - - - - - - - 

CO4 3 3 2 2 - - - - - - - - - - 

CO5 - 3 3 3 - - - - - - - - - - 

CO6 3 2 1 2           

Avg. 3 2.8 3 2.4         2  

Course Contents: 

Unit-1 [10 hours] 

Antenna Basics: Introduction. Basic Antenna Parameters - Patterns, Beam Area, Radiation 

Intensity. Beam Efficiency, Directivity-Gain-Resolution, Antenna Apertures. Effective Height. 

Illustrative Problems. Fields from Oscillating Dipole. Field Zones. Shape-Impedance 

Considerations. Antenna Temperature. Front - to-back Ratio. Antenna Theorems. Radiation- 

Basic Maxwell's Equations, Retarded Potentials -Helmholtz Theorem 



Unit-2 [10 hours] 

VHF, UHF and Microwave Antennas - I: Arrays with Parasitic Elements. Yagi-Uda Array. 

Folded Dipoles and their Characteristics. Helical Antennas - Helical Geometry, Helix Modes, 

Practical Design Considerations for Monofilar Helical Antenna in Axial and Normal Modes. 

Horn Antennas -Types, Fermat's Principle. Optimum Horns. Design Considerations of Pyramidal 

Horns, Illustrative Problems 

Unit-3 [10 hours] 

VHF, UHF and Microwave Antennas - II: Micro strip Antennas -Introduction, Features, 

Advantages and Limitations, Rectangular Patch Antennas - Geometry and Parameters, 

Characteristics of Micro strip Antennas. Impact of Different Parameters on Characteristics. 

Reflector Antennas - Introduction, Flar Sheet and Corner Reflectors. Paraboloidal Reflectors - 

Geometry, Pattern Characteristics, Feed Methods, Reflector Types - Related Features, Illustrative 

Problems. 

Unit-4 [10 hours] 

Lens Antennas - Introduction, Geometry of Non-metallic Dielectric Lenses. Zoning, Tolerances. 

Applications. Antenna Measurements: Introduction. Concepts - Reciprocity, Near and Far Fields, 

Coordinate System, Sources of Errors. Patterns to be Measured, Pattern Measurement 

Arrangement. Directivity Measurement, Gain Measurements (by Comparison, Absolute and 3- 

Antenna Methods) 

Unit-5 [8 hours] 

Wave Propagation - I: Introduction, Definitions, Categorizations and General Classifications, 

Different Modes of Wave Propagation, Ray/Mode Concepts. Ground Wave Propagation 

(Qualitative Treatment) - Introduction. Plane Earth Reflections, Space and Surface Waves, Wave 

Tilt, Curved Earth Reflections. Space Wave Propagation - Introduction, Field Strength Variation 

with Distance and Height. Effect of Earth's Curvature, Absorption. Super Refraction, M-Curves 

and Duct Propagation, Scattering Phenomena. Tropospheric Propagation, Fading and Path Loss 

Calculations 

Text/ 

[1]. Antennas and Wave Propagation - J.D. Kraus, RJ. Marhefka and Ahmad S. Khan. TMH, 

New Delhi, 4'h ed., (Special Indian Edition), 2010. 

[2]. Electromagnetic Waves and Radiating Systems - E.C. Jordan and K.G. Bahrain. PHI, 2nd 

e d., 2000. 

Reference Books: 

 
[1]. Antenna Theory - C.A. Balanis, John Wiley & Sons, 3rd ed.. 2005. 
[2]. Antennas and Wave Propagation - K.D. Prasad, Satya Prakashan, Tech India 

Publications, New Delhi, 2001. 

[3]. Transmission and Propagation - E.V.D. Glazier and H.R.L. Lamont, The Services Text 

Book of Radio, vol. 5, Standard Publishers Distributors, Delhi. 

[4]. Electronic and Radio Engineering - EE. Terman, McGraw-Hill, 4th edition, 1955. 

 

 

. 

. 
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Course Code Course Title L T P C QP 

 Bio-Medical Electronics 3 1 0 4 H 

Pre-requisites: Applied Physics / Engineering Physics 

Course Educational Objectives: 

CEO 1: To learn the electrical and non-electrical physiological measurements 

CEO 2: To understand the function of bio amplifiers. 

CEO 3: To know the configuration of various electrodes 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Explain the origin of biopotentials and various electrodes for sensing and 
conditioning bio signals. 

CO2 Analyze the human cardio- vascular, central nervous and muscular system and 

explain the different measurement techniques for the signals originating from these 
systems 

CO3 Apply image processing principles in imaging techniques such as X-rays, image 
intensifiers, CT scanners, ultrasound scanners and MRI 

CO4 Select suitable transducers for medical applications 

CO5 illustrate different physiological effects due to electrical shock 

CO6 analyse different methods of accident prevention 

CO-PO & PSO mapping: 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 

CO1 3 3 3 3 - - - - - - - - 3 - 

CO2 3 - 3 2 - - - - - - - - 1 - 

CO3 3 3 3 - - - - - - - - - - - 

CO4 3 3 2 2 - - - - - - - - - - 

CO5 - 3 3 3 - - - - - - - - - - 

CO6 3 2 1 2           

Avg. 3 2.2 2.5 2.4         2  

Course Contents: 

Unit-1 [10 hours] 

Cell structure, basic cell functions, origin of biopotentials, electrical activity of cells, 

Acquisition, types of bio-signals, Study of diagnostically significant bio-signal parameters, 

Electrodes for bio-physiological sensing and conditioning, Electrode-electrolyte interface 

Unit-2 [10 hours] 

Cardio-vascular system and measurements: Structure of heart, rhythmicity, pacemaker cell 

filters, averaging and integrator circuits, ECG signal acquisition, ECG electrodes, 

electrocardiograph, vector cardiograph, ECG analysis, ECG- QRS detection, R amplitude, 

interval detection, Bio-signal amplifiers and signal processing, transient protection, isolation 

circuit, Phonocardiography, PCG analysis to diagnose heart valve disorder, blood pressure 

measurement (invasive and non-invasive), blood flow meter-magnetic and ultrasound, cardiac 



output measurement, Plethysmography, Short wave diathermy, microwave diathermy, ultrasound 

therapy unit, transcutaneous electrical nerve stimulators, radiotherapy, Pacemakers and 
defibrillators, heart lung machine 

Unit-3 [10 hours] 

Central nervous systems and muscular system: Receptors, sensory pathways and motor 

systems, processing sensory information, neural, neuromuscular, sensory muscular and sensory 

measurements, biofeedback, evoked response, Electroencephalography (EEG), EEG amplifier, 

separation of alpha, beta, theta and delta waves from EEG. Classification of muscles – muscle 

contraction mechanism, myoelectric voltages, Electromyography (EMG), noise removal and 

signal compensation for reducing ECG artifacts in an EMG recording 

Unit-4 [10 hours] 

Auditory and vision system: Mechanism of hearing, sound conduction system, basic 

audiometer, pure tone audiometer, Evoked response audiometer system, hearing aids. 

Anatomy of eye, visual acuity, slit lamp, tonometer, ophthalmoscope, perimeter, LASER 

applications in ophthalmology – diabetic retinopathy, glaucoma and retinal hole and detachment 

treatment 

Unit-5 [8 hours] 

Introduction to image processing. Imaging systems X-rays, image intensifiers, CT scanner, 

ultrasound scanner, nuclear methods, thermography, MRI, fusion imaging 

Text/ 

[1]. Leslie Cromwell, Fred J. Weibull, Erich A. Pfeiffer, “Biomedical Instrumentation and 

Measurements”, Pearson Education, 2nd edition, 1980. 

[2]. R. S. Khandpur, “Handbook of Biomedical Instrumentation”, TMH, 2nd edition, 2000 

Reference Books: 

 
[1]. Vander, Shermen, “Human Physiology– The Mechanism of Body Functions”, TMH, 13th 

edition, 2013. 
[2]. Tompkins, “Biomedical Digital Signal Processing”, PHI, 5th edition, 2010. 

 
 
 

. 

. 
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Subject Code Title of the subject L T P C QP 

BPEEC6052 INTRODUCTION TO MEMS 3 0 0 3 A 

Pre -Requisite: 

Course Educational Objective 

CEO1: To make students to gain  basic knowledge on overview of MEMS (Micro electro 
Mechanical System) and various fabrication techniques. 

CEO2: Enables students to design, analysis, fabrication and testing the MEMS based 

components. 

CEO3: Introduce the students with various opportunities in the emerging field of MEMS. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 Recognize the physical, chemical, biological, and engineering principles involved in the 
design and operation of current and future micro-devices. 

CO2 Illustrate the limitations and current challenges in micro-systems technology. 

CO3 Apply new ideas and applications for MEMS devices. 

CO4 Inspect the situations where MEMS sensors and Actuators would be ideal for 

application 

to various products. 

CO5 Able to design the micro devices, micro systems using the MEMS fabrication process 

CO6 Able to distinguish between classical and quantum mechanics. 

CO – PO & PSO mapping 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 - 2 2 - - - - - - - -    

CO2 2 3 - 2 - - - - - - - -    

CO3 3 3 3 2 - - - - - - - -    

CO4 3 - 3 2 - - - - - - - -    

CO5 3 3 2 2            

CO6 2 3 3            

Avg. 2.6 3 2.6 2 - - - - - - - -   

UNIT:1 12 Hours 

Overview of MEMS and Microsystems 

MEMS development, Devices: sensors and actuators, Evolution of microfabrication, 

microsystems and 

miniaturization, Applications of micro electro mechanical system, devices and structures 

Definitions, 

Materials for MEMS: Silicon, silicon compounds, polymers, metals. 

UNIT:2 14 Hours 
MEMS Fabrication Techniques: 



Microfabrication processes: Photolithography, Thin film depositions, Thermal oxidation of 

silicon, 

Etching techniques: Dry and wet etching, electrochemical etching; Micromachining: Bulk 

Micromachining, Surface Micromachining, High Aspect-Ratio (LIGA and LIGA-like) 

Technology, 

Microelectronics fabrication process flow, Packaging: Microsystems’s packaging, Essential 

packaging 

technologies. 

UNIT:3 12 Hours 

MEMS Applications: 

Sensing and actuation: Capacitive and Piezoresistive pressure sensors, Micro-sensor: Acoustic 

wave 

sensors, Biomedical sensors and biosensors, chemical sensors, Vibratory gyroscope, Optical 

sensors, 

Pressure sensors and Thermal sensors. 

UNIT:4 10 Hours 

Micro Actuators: 

Design of Actuators: Actuation using thermal forces, Actuation using shape memory Alloys, 
Actuation 

using piezoelectric crystals, Actuation using Electrostatic forces (Parallel plate, Torsion bar, and 

Comb 

drive actuators). 

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS 

Text Books: 

[1] T. Hsu: MEMS and Microsystems: Design and Manufacture, Tata McGraw-Hill, New Delhi, 

2002. 
[2] Foundations of MEMS, Chang Liu, Pearson education India limited, 2006. 

Reference. Books: 

[1] Micro system Design, Stephen D. Senturia, Kluwer Academic Publishers, 2001 
[2] M. Madou, Fundamentals of Microfabrication, CRC Press, 1997. 



 
 
 

 

Subject Code Title of the subject L T P C QP 

 INTERNET OF THINGS 3 0 0 3 A 

Pre -Requisite: Micro-Controllers, I/O Devices, and Wireless Sensor Networks. 

Course Educational Objective 

CEO1: Students will be explored to the interconnection and integration of the physical world 

and cyberspace.. 

CEO2: Students are also able to design and develop IoT devices. 

CEO3: Introduce the students with various opportunities in the emerging field of IoTs. 

Course Outcomes: Upon successful completion of this course, students should be able to: 

CO1 To understand the concept of IoT, M2M, NFV, and SDN.. 

CO2 Analyze the IoT design methodologies in different domains like smart city, home 

automation, etc. 

CO3 Create IoT based solutions using a python programming language. 

CO4 Remember the working and function of the raspberry pie board and its application in 

different IoT levels. 

CO5 Able to design the micro devices, micro systems using the MEMS fabrication process 

CO6 Able to distinguish between classical and quantum mechanics. 

CO – PO & PSO mapping 

 
COs 

PROGRAMME OUTCOMES PSOs 

1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 

CO1 3 - 2 2 - - - - - - - -    

CO2 2 3 - 2 - - - - - - - -    

CO3 3 3 3 2 - - - - - - - -    

CO4 3 - 3 2 - - - - - - - -    

CO5 3 3 2 2            

CO6 2 3 3            

Avg. 2.6 3 2.6 2 - - - - - - - -   

UNIT:1 12Hours 

Introduction and Concepts: Introduction to Internet of Things, Physical Design of IoT, Logical 

Design of IoT, IoT Enabling Technologies, IOT Levels. Domain-Specific IOTs: Home 

Automation, Cities, Environment, Energy, Retail, Logistics, Agriculture, Industry, Health & Life 

Style.   Sensors, Actuators, and I/O Devices: Understanding working and applications of IR 



Sensor, 

in 

 
Ultrasonic Sensor, Soil

 

hardware 
communication 

Moisture Sensor &   DHTII. Working principle & Role of Relays 

 

UNIT:2 

M2M and System ,SDN 

 

14Hours 
Management with NETCONE-YANG: M2M, Difference between IoT and

 

 
Need for 

and NFV for IloT, Software-defined Networking, Network Function 

loT 
Systems 

Virtualization, 

SNMP, Network 
Management, Simple Network Management Protocol, Limitations of Operator Requirements, NETCONE, YANG, loT Systems management

 

NETCONF-YANG. 

UNIT:3 

Developing Internet of Things and Logical Design using Python: 

with 

 

12Hours 

Introduction, IoT Design 
Methodology, Installing Python, Python Data Types & Data Structures,Control Flow,

 

Modules,Packages, File Handling, Date/ Time 

 
Functions, 

UNIT:4 

loT Physical Devices and 

Operations, Classes, Python Packages.  
10Hours 

Endpoints: What is an IOT Device, ExemplaryDevice, Board, Linux
 

on Raspberry Pi, Interfaces, and Programming and IoTDevices. drive 

UNIT:5 
actuators). 

 
10Hours 

Introduction to RaspberryPi: Configuring your Raspbian OS 
Installation & Introduction to the 

Terminal, Working with GPIO (General Purpose Input Output) Pins, Using the Power
 

the Raspberry Pi, Detecting a Sensors Input. Connection Output Devices to Raspberry Pi.
 

Pins on 

Teaching Methods:Chalk& Board/ PPT/Video Lectures/Lecture by Industry ExpertMOOCS 

Text Books: 

[1]. 

Vijay Madisetti, Arshdeep Bahga, "Internet of Things: A Hands-On-Approach", 2014, 
ISBN: 978 0996025515 

[21. 

David Easley, and Jon Kleinberg, "Networks, Crowds,and Markets: Reasoning About a 
Highly Connected World", CambridgeUniversity Press, 2010. 

[31. Dieter Uckelmann,Mark Harrison, and Florian Michahelles, 

Things" Springer, 2011. 

Reference. Books: 

"Architecting the Internetof 

[1]. Adrian McEwen, "Designing the Internetof Things", Wiley Publishers, 2013,
 

1-118-43062-0 

[21. [2]OlivierHersent, Omar Elloumi, and David Boswarthick, "The 

Applications to the SmartGrid and Building Automation", Wiley
 
Internet of Things: 

Publications, 2012. 
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