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ELECTRONICS AND COMMUNICATION ENGINEERING 

             COURSE STRUCTURE 
(R22 Regulations) 

Applicable from Academic Year 2022-23 Batch 

I Year I Semester 

S. No. 
Course Course 

L T p 
Code Title 

1. Matrices and Calculus 3 1 0 

2. Applied Physics 3 1 0 

3. C Programming for Engineers 3 0 0 

4. Engineering Workshop 0 1 3 

5. English for Skill Enhancement 2 0 0 

Elements of Electronics and Communication 
0 0 2 

6. Engineerinq 
7. Applied Physics Laboratory 0 0 3 

English Language and Communication Skills 
0 0 2 8. Laboratory 

9. C Programming for Engineers Laboratory 0 0 2 

10. Environmental Science 3 0 0 

11. Induction Programme 
Total 14 3 12 

I Year II Semester 

s. Course Course 
L T p 

No. Code Title 

1. 
Ordinary Differential Equations and Vector 

3 1 0 
Calculus 

2. Engineering Chemistry 3 1 0 

3. Computer Aided Engineering Graphics 1 0 4 

4. Basic Electrical Engineering 2 0 0 

5. Electronic Devices and Circuits 2 0 0 

6. Applied Python Programming Laboratory 0 1 2 

7. Engineering Chemistry Laboratory 0 0 2 

8. Basic Electrical Engineering Laboratory 0 0 2 

9. Electronic Devices and Circuits Laboratory 0 0 2 

Total 11 3 12 

Credit 

s 

4 

4 

3 

2.5 

2 

1 

1.5 

1 

1 

0 

20 

Credit 

s 

4 

4 

3 

2 

2 

2 

1 

1 

1 

20 

A1008
A1001
A1503
A1303
A1005
A1403

A1002
A1006

A1507
A1007

A1010

A1003
A1301

A1404
A1511
A1004
A1402
A1405

A1401
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11 YEAR I SEMESTER 

Course Course Credit 
S. No. Code Title 

L T p 
s 

1 Analog Circuits 3 1 0 4 

2 Network analysis and Transmission Lines 3 0 0 3 

3 Digital Logic Design 3 0 0 3 

4 Signals and Systems 3 1 0 4 

5 Principles of Communication - I 3 0 0 3 

6 Analog Circuits Laboratory 0 0 2 1 

7 Digital logic Design Laboratory 0 0 2 1 

8 
Signals & Principles of Communication - I 

0 0 2 1 
Laboratory 

9 Constitution of India 3 0 0 0 

Total Credits 18 2 6 20 

11 YEAR II SEMESTER 

Course 
Course Credit 

S. No. Code Title 
L T 

s 

1 Numerical Methods, Probability Theory and Complex Analysis 3 0 0 3 

2 Electromagnetic Fields and Waves 3 0 0 3 

3 Principles of Communication - II 3 0 0 3 

4 Linear and Digital IC Applications 3 0 0 3 

5 Electronic Circuit Analysis 3 0 0 3 

6 Principles of Communication - II Laboratory 0 0 2 1 

7 Linear and Digital IC Applications Laboratory 0 0 2 1 

8 Electronic Circuit Analysis Laboratory 0 0 2 1 

9 Real Time Project/ Field Based Project 0 0 4 2 

10 Gender Sensitization Lab I 0 0 2 0 

Total Credits 15 0 12 20 

A1407
A1409
A1410
A1412
A1413
A1408
A1411
A1414

A1017

A1013
A1415
A1416
A1418
A1420
A1417
A1419
A1421
A1424
A1018















�� 
Sreyas Institute of E.ngineering and Technology 

An Autonomous Institution 
SREYAS. Approved by AICTE, Affiliated to JNTUH 

INSOlVl'E OF,E .. IJt"il(l!-lltG-"'ND"TEC1itti�LOUI' Accredited by NAAC-A Grade, NBA {CSE, ECE & ME) & ISO 9001:2015 Certified 

ENGINEERING WORKSHOP  

B.Tech. I Year I Sem.

Pre-requisites: Practical skill

Course Objectives:

• To Study of different hand operated power tools, uses and their demonstration.

L T P C 

0 1 3 2.5 

• To gain a good basic working knowledge required for the production of various engineering
products.

• To provide hands on experience about use of different engineering materials, tools, equipments
and processes those are common in the engineering field.

• To develop a right attitude, team working, precision and safety at work place.
• It explains the construction, function, use and application of different working tools, equipment

and machines.
• To study commonly used carpentry joints.
• To have practical exposure to various welding and joining processes.
• Identify and use marking out tools, hand tools, measuring equipment and to work to prescribed

tolerances.

Course Outcomes: At the end of the course, the student will be able to: 
• Study and practice on machine tools and their operations
• Practice on manufacturing of components using workshop trades including pluming, fitting,

carpentry, foundry, house wiring and welding.
• Identify and apply suitable tools for different trades of Engineering processes including drilling,

material removing, measuring, chiseling.
• Apply basic electrical engineering knowledge for house wiring practice.

1. TRADES FOR EXERCISES:

At least two exercises from each trade:

I. Carpentry- (T-Lap Joint, Dovetail Joint, Mortise & Tenon Joint)

II. Fitting - (V-Fit, Dovetail Fit & Semi-circular fit)
Ill. Tin-Smithy - (Square Tin, Rectangular Tray & Conical Funnel) 

IV. Foundry - (Preparation of Green Sand Mould using Single Piece and Split Pattern)

V. Welding Practice - (Arc Welding & Gas Welding)

VI. House-wiring - (Parallel & Series, Two-way Switch and Tube Light)

VII. Black Smithy - (Round to Square, Fan Hook and S-Hook)

2. TRADES FOR DEMONSTRATION & EXPOSURE:

Plumbing, Machine Shop, Metal Cutting (Water Plasma), Power tools in construction and Wood

Working

TEXTBOOKS: 

1. Workshop Practice /B. L. Juneja I Cengage
2. Workshop Manual / K. Venugopal / Anuradha.

REFERENCE BOOKS: 

1. Work shop Manual - P. Kannaiah/ K.L. Narayana/ Scitech

2. Workshop Manual / Venkat Reddy/ BSP



B.Tech. I Year I Sem.

ENGLISH FOR SKILL ENHANCEMENT 

Course Objectives: This course will enable the students to: 

L T P C 

2 0 0 2 

1. Improve the language proficiency of students in English with an emphasis on Vocabulary,
Grammar, Reading and Writing skills.

2. Develop study skills and communication skills in various professional situations.
3. Equip students to study engineering subjects more effectively and critically using the theoretical

and practical components of the syllabus.

Course Outcomes: Students will be able to: 
1. Understand the importance of vocabulary and sentence structures.
2. Choose appropriate vocabulary and sentence structures for their oral and written

communication.
3. Demonstrate their understanding of the rules of functional grammar.
4. Develop comprehension skills from the known and unknown passages.
5. Take an active part in drafting paragraphs, letters, essays, abstracts, precis and reports in

various contexts.
6. Acquire basic proficiency in reading and writing modules of English.

UNIT - I 

Chapter entitled 'Toasted English' by R.K.Narayan from "English: Language, Context and 

Culture" published by Orient BlackSwan, Hyderabad. 
Vocabulary: The Concept of Word Formation -The Use of Prefixes and Suffixes - Acquaintance with 

Grammar: 

Reading: 

Writing: 

UNIT -11 

Prefixes and Suffixes from Foreign Languages to fonn Derivatives - Synonyms and 
Antonyms 
Identifying Common Errors in Writing with Reference to Articles and Prepositions. 
Reading and Its Importance- Techniques for Effective Reading. 
Sentence Structures -Use of Phrases and Clauses in Sentences- Importance of Proper 
Punctuation- Techniques for Writing precisely- Paragraph Writing - Types, Structures 
and Features of a Paragraph - Creating Coherence-Organizing Principles of 
Paragraphs in Documents. 

Chapter entitled 'Appro JRD' by Sudha Murthy from "English: Language, Context and Culture" 

published by Orient BlackSwan, Hyderabad. 
Vocabulary: Words Often Misspelt - Homophones, Homonyms and Homographs 
Grammar: Identifying Common Errors in Writing with.Reference to Noun-pronoun Agreement and 

Subject-verb Agreement. 
Reading: Sub-Skills of Reading - Skimming and Scanning - Exercises for Practice 

Writing: 

UNIT - Ill 

Nature and Style of Writing- Defining /Describing People, Objects, Places and Events 
- Classifying- Providing Examples or Evidence.

Chapter entitled 'Lessons from Online Learning' by F .Haider Alvi, Deborah Hurst et al from 
"English: Language, Context and Culture" published by Orient BlackSwan, Hyderabad. 
Vocabulary: Words Often Confused - Words from Foreign Languages and their Use in English. 
Grammar: Identifying Common Errors in Writing with Reference to Misplaced Modifiers and 

Tenses. 
Reading: Sub-Skills of Reading - Intensive Reading and Extensive Reading - Exercises for 

Practice. 







B.Tech. I Year I Sem.

APPLIED PHYSICS LABORATORY  

Course Objectives: The objectives of this course for the student to L T P C 

0 0 3 1.5 

1. Capable of handling instruments related to the Hall effect and photoelectric effect experiments

and their measurements.

2. Understand the characteristics of various devices such as PN junction diode, Zener diode, BJT,

LED, solar cell, lasers and optical fiber and measurement of energy gap and resistivity of

semiconductor materials.

3. Able to measure the characteristics of dielectric constant of a given material.

4. Study the behavior of B-H curve of ferromagnetic materials.

5. Understanding the method of least squares fitting.

Course Outcomes: The students will be able to: 

1. Know the determination of the Planck's constant using Photo electric effect and identify the

material whether it is n-type or p-type by Hall experiment.

2. Appreciate quantum physics in semiconductor devices and optoelectronics.

3. Gain the knowledge of applications of dielectric constant.

4. Understand the variation of magnetic field and behavior of hysteresis curve.

5. Carried out data analysis.

LIST OF EXPERIMENTS: 

1. Determination of work function and Planck's constant using photoelectric effect.
2. Determination of Hall co-efficient and carrier concentration of a given semiconductor.

3. Characteristics of series and parallel LCR circuits.
4. V-1 characteristics of a p-n junction diode and Zener diode

5. Input and output characteristics of BJT (CE, CB & CC configurations)

6. a) V-1 and L-1 characteristics of light emitting diode (LED)

b) V-1 Characteristics of solar cell

7. Determination of Energy gap of a semiconductor.
8. Determination of the resistivity of semiconductor by two probe method.

9. Study B-H curve of a magnetic material.

10. Determination of dielectric constant of a given material

11. a) Determination of the beam divergence of the given LASER beam

b) Determination of Acceptance Angle and Numerical Apertureof an optical fiber.

12. Understanding the method of least squares- torsional pendulum as an example.

Note: Any 8 experiments are to be performed. 

REFERENCE BOOK: 

1. S. Balasubramanian, M.N. Srinivasan "A Text book of Practical Physics"- S Chand Publishers,

2017.



ENGLISH LANGUAGE AND COMMUNICATION SKILLS LABORATORY 

B.Tech. I Year I Sem. L T P C 

0 0 2 1 

The English Language and Communication Skills (ELCS} Lab focuses on the production and 

practice of sounds of language and familiarizes the students with the use of English in everyday 
situations both in formal and informal contexts. 

Course Objectives: 
✓ To facilitate computer-assisted multi-media instruction enabling individualized and

independent language learning
✓ To sensitize the students to the nuances of English speech sounds, word accent,

intonation and rhythm
✓ To bring about a consistent accent and intelligibility in students' pronunciation of

English by providing an opportunity for practice in speaking
✓ To improve the fluency of students in spoken English and neutralize the impact of

dialects.
✓ To train students to use language appropriately for public speaking, group discussions

and interviews

Course Outcomes: Students will be able to: 
✓ Understand the nuances of English language through audio- visual experience and group

activities
✓ Neutralise their accent for intelligibility
✓ Speak with clarity and confidence which in tum enhances their employability skills

Syllabus: English Language and Communication Skills Lab (ELCS) shall have two parts: 

a. Computer Assisted Language Learning (CALL} Lab

b. Interactive Communication Skills (ICS} Lab

Listening Skills: 

Objectives 

1. To enable students develop their listening skills so that they may appreciate the role in the LSRW

skills approach to language and improve their pronunciation

2. To equip students with necessary training in listening, so that they can comprehend the speech

of people of different backgrounds and regions

Students should be given practice in listening to the sounds of the language, to be able to recognize 

them and find the distinction between different sounds, to be able to mark stress and recognize and 

use the right intonation in sentences. 
• Listening for general content
• Listening to fill up information

• Intensive listening
• Listening for specific information

Speaking Skills: 

Objectives 

1. To involve students in speaking activities in various contexts

2. To enable students express themselves fluently and appropriately in social and professional

contexts

• Oral practice

• Describing objects/situations/people

• Role play - Individual/Group activities

• Just A Minute (JAM) Sessions











B.Tech. I Year I Sem.

Course Objectives: 

ENVIRONMENT AL SCIENCE  

• Understanding the importance of ecological balance for sustainable development.
• Understanding the impacts of developmental activities and mitigation measures.
• Understanding the environmental policies and regulations

Course Outcomes: 

L T P C 

3 0 0 0 

• Based on this course, the Engineering graduate will understand /evaluate / develop

technologies on the basis of ecological principles and environmental regulations which in turn

helps in sustainable development

UNIT -1 

Ecosystems: Definition, Scope, and Importance of ecosystem. Classification, structure, and function 

of an ecosystem, Food chains, food webs, and ecological pyramids. Flow of energy, Biogeochemical 

cycles, Bioaccumulation, Biomagnification, ecosystem value, services and carrying capacity, Field 

visits. 

UNIT - II 

Natural Resources: Classification of Resources: Living and Non-Living resources, water 

resources: use and over utilization of surface and ground water, floods and droughts, Dams: benefits 

and problems. Mineral resources: use and exploitation, environmental effects of extracting and using 

mineral resources, Land resources: Forest resources, Energy resources: growing energy needs, 

renewable and non-renewable energy sources, use of alternate energy source, case studies. 

UNIT -111 

Biodiversity and Biotic Resources: Introduction, Definition, genetic, species and ecosystem diversity. 

Value of biodiversity; consumptive use, productive use, social, ethical, aesthetic and optional values. 

India as a mega diversity nation, Hot spots of biodiversity. Field visit. Threats to biodiversity: habitat 

loss, poaching of wildlife, man-wildlife conflicts; conservation of biodiversity: In-Situ and Ex-situ 

conservation. National Biodiversity act. 

UNIT- IV 

Environmental Pollution and Control Technologies: Environmental Pollution: Classification of 

pollution, Air Pollution: Primary and secondary pollutants, Automobile and Industrial pollution, Ambient 

air quality standards. Water pollution: Sources and types of pollution, drinking water quality standards. 

Soil Pollution: Sources and types, Impacts of modern agriculture, degradation of soil. Noise Pollution: 

Sources and Health hazards, standards, Solid waste: Municipal Solid Waste management, 

composition and characteristics of a-Waste and its management. Pollution control technologies: 

Wastewater Treatment methods: Primary, secondary and Tertiary. 

Overview of air pollution control technologies, Concepts of bioremediation. Global Environmental 

Issues and Global Efforts: Climate change and impacts on human environment. Ozone depletion and 

Ozone depleting substances (ODS). Deforestation and desertification. International conventions / 

Protocols: Earth summit, Kyoto protocol, and Montreal Protocol. NAPCC-Gol Initiatives. 

UNIT-V 

Environmental Policy, Legislation & EIA: Environmental Protection act, Legal aspects Air Act- 1981, 

Water Act, Forest Act, Wild life Act, Municipal solid waste management and handling rules, biomedical 

waste management and handling rules, hazardous waste management and handling rules. EIA: EIA 

structure, methods of baseline data acquisition. Overview on Impacts of air, water, biological and Socio­

economical aspects. Strategies for risk assessment, Concepts of Environmental Management Plan 
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B.Tech. I Year II Sem.

Course Objectives: 

ENGINEERING CHEMISTRY  

L T P C 

3 1 0 4 

1. To bring adaptability to new developments in Engineering Chemistry and to acquire the skills

required to become a perfect engineer.

2. To include the importance of water in industrial usage, fundamental aspects of battery

chemistry, significance of corrosion it's control to protect the structures.

3. To imbibe the basic concepts of petroleum and its products.

4. To acquire required knowledge about engineering materials like cement, smart materials and

Lubricants.

Course Outcomes: 

1. Students will acquire the basic knowledge of electrochemical procedures related to corrosion

and its control.

2. The students are able to understand the basic properties of water and its usage in domestic

and industrial purposes.

3. They can learn the fundamentals and general properties of polymers and other engineering

materials.

4. They can predict potential applications of chemistry and practical utility in order to become good

engineers and entrepreneurs.

UNIT -1: Water and its treatment: [8] 

Introduction to hardness of water - Estimation of hardness of water by complexometric method and 

related numerical problems. Potable water and its specifications - Steps involved in the treatment of 

potable water - Disinfection of potable water by chlorination and break - point chlorination. Defluoridation 

- Determination of F- ion by ion- selective electrode method.

Boiler troubles: Sludges, Scales and Caustic embrittlement. Internal treatment of Boiler feed water -

Calgon conditioning - Phosphate conditioning - Colloidal conditioning, External treatment methods -

Softening of water by ion- exchange processes. Desalination of water - Reverse osmosis.

UNIT - II Battery Chemistry & Corrosion [8] 

Introduction - Classification of batteries- primary, secondary and reserve batteries with examples. Basic 

requirements for commercial batteries. Construction, working and applications of: Zn-air and Lithium 

ion battery, Applications of Li-ion battery to electrical vehicles. Fuel Cells- Differences between battery 

and a fuel cell, Construction and applications of Methanol Oxygen fuel cell and Solid oxide fuel cell. 

Solar cells - Introduction and applications of Solar cells. 

Corrosion: Causes and effects of corrosion - theories of chemical and electrochemical corrosion -

mechanism of electrochemical corrosion, Types of corrosion: Galvanic, water-line and pitting corrosion. 

Factors affecting rate of corrosion, Corrosion control methods- Cathodic protection - Sacrificial anode 

and impressed current methods. 

UNIT -111: Polymeric materials: [8] 

Definition - Classification of polymers with examples - Types of polymerization -

addition (free radical addition) and condensation polymerization with examples- Nylon 6:6, Terylene 

Plastics: Definition and characteristics- thermoplastic and thermosetting plastics, Preparation, 

Properties and engineering applications of PVC and Bakelite, Teflon, Fiber reinforced plastics (FRP). 

Rubbers: Natural rubber and its vulcanization. 

Elastomers: Characteristics -preparation - properties and applications of Buna-S, Butyl and Thiokol 

rubber. 

Conducting polymers: Characteristics and Classification with examples-mechanism of conduction in 

trans-polyacetylene and applications of conducting polymers. 





B.Tech. I Year II Sem.

Course Objectives: 

COMPUTER AIDED ENGINEERING GRAPHICS 

L T P C 
1 0 4 3 

• To develop the ability of visualization of different objects through technical drawings
• To acquire computer drafting skill for communication of concepts, ideas in the design of

engineering products

Course Outcomes: At the end of the course, the student will be able to: 
• Apply computer aided drafting tools to create 2D and 3D objects
• sketch conics and different types of solids
• Appreciate the need of Sectional views of solids and Development of surfaces of solids
• Read and interpret engineering drawings
• Conversion of orthographic projection into isometric view and vice versa manually and by using

computer aided drafting

UNIT-I: 
Introduction to Engineering Graphics: Principles of Engineering Graphics and their Significance, 
Scales- Plain & Diagonal, Conic Sections including the Rectangular Hyperbola- General method only. 
Cycloid, Epicycloid and Hypocycloid, Introduction to Computer aided drafting - views, commands and 
conics 

UNIT- II: 
Orthographic Projections: Principles of Orthographic Projections - Conventions - Projections of 
Points and Lines, Projections of Plane regular geometric figures. Auxiliary Planes. Computer aided 
orthographic projections - points, lines and planes 

UNIT-Ill: 
Projections of Regular Solids - Auxiliary Views - Sections or Sectional views of Right Regular Solids -
Prism, Cylinder, Pyramid, Cone - Auxiliary views, Computer aided projections of solids - sectional 
views 

UNIT-IV: 
Development of Surfaces of Right Regular Solids - Prism, Cylinder, Pyramid and Cone, Development 
of surfaces using computer aided drafting 

UNIT-V: 
Isometric Projections: Principles of Isometric Projection - Isometric Scale - Isometric Views -
Conventions - Isometric Views of Lines, Plane Figures, Simple and Compound Solids - Isometric 
Projection of objects having non- isometric lines. Isometric Projection of Spherical Parts. Conversion of 
Isometric Views to Orthographic Views and Vice-versa -Conventions. Conversion of orthographic 
projection into isometric view using computer aided drafting. 

TEXTBOOKS: 
1. Engineering Drawing N.D. Bhatt/ Charotar
2. Engineering Drawing and graphics Using AutoCAD Third Edition, T. Jeyapoovan, Vikas: S.

Chand and company Ltd.

REFERENCE BOOKS: 
1. Engineering Drawing, Basant Agrawal and CM Agrawal, Third Edition McGraw Hill
2. Engineering Graphics and Design, WILEY, Edition 2020
3. Engineering Drawing, M. B. Shah, B.C. Rane/ Pearson.
4. Engineering Drawing, N. S. Parthasarathy and Vela Murali, Oxford
5. Computer Aided Engineering Drawing - K Balaveera Reddy et al - CBS Publishers

Note: - External examination is conducted in conventional mode and internal evaluation to be done by 
both conventional as well as using computer aided drafting. 
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BASIC ELECTRICAL ENGINEERING 

L T P C 

2 0 0 2 

B.Tech. I Year II Sem.

Prerequisites: Mathematics 

Course Objectives: 

• To understand DC and Single & Three phase AC circuits

• To study and understand the different types of DC, AC machines and Transformers.

• To import the knowledge of various electrical installations and the concept of power, power

factor and its improvement.

Course Outcomes: After learning the contents of this paper the student must be able to 

• Understand and analyze basic Electrical circuits

• Study the working principles of Electrical Machines and Transformers

• Introduce components of Low Voltage Electrical Installations.

Course Program Outcomes 

Objectives 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 

To understand 3 2 1 2 0 0 1 

DC and Single & 
Three phase AC 
circuits. 
To study and 3 2 1 1 3 0 0 0 

understand the 
different types of 
DC, AC machines 
and 
Transformers. 

To import the 3 2 0 3 0 0 0 

knowledge of 
various electrical 
installations and 
the concept of 
power, power 
factor and its 
improvement. 

Course Program Outcomes 

Outcomes 

PO2 PO3 PO4 PO5 PO6 PO7 PO8 

PO1 

Understand and 3 2 1 0 1 0 0 0 

analyse basic 
Electrical circuits 

Study the working 3 2 1 0 3 1 0 1 

principles of 

Electrical 
Machines and 
Transformers 

Introduce 3 2 1 1 3 2 0 0 

components of 
Low Voltage 
Electrical 
Installations. 

PO9 

2 

2 

1 

PO9 

2 

1 

1 

PO10 PO11 

0 1 

0 1 

2 1 

PO10 PO11 

0 2 

2 1 

0 2 

PO12 

2 

1 

1 

PO12 

2 

2 

2 





B.Tech. I Year II Sem.

Course Objectives: 

ELECTRONIC DEVICES AND CIRCUITS  

1. To introduce components such as diodes, BJTs and FETs.

2. To know the applications of devices.

3. To know the switching characteristics of devices.

Course Outcomes: Upon completion of the Course, the students will be able to: 

1. Acquire the knowledge of various electronic devices and their use on real life.

2. Know the applications of various devices.

L T P C 

2 0 0 2 

3. Acquire the knowledge about the role of special purpose devices and their applications.

Course PO1 PO2 PO3 PO4 PO5 PO6 PO? PO8 P09 PO10 PO11 PO12 

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

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

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

UNIT-I 

Diodes: Diode - Static and Dynamic resistances, Equivalent circuit, Diffusion and Transition 

Capacitances, V-1 Characteristics, Diode as a switch- switching times. 

UNIT - II 

Diode Applications: Rectifier - Half Wave Rectifier, Full Wave Rectifier, Bridge Rectifier, Rectifiers with 

Capacitive and Inductive Filters, Clippers-Clipping at two independent levels, Clamper-Clamping Circuit 

Theorem, Clamping Operation, Types of Clampers. 

UNIT - Ill 

Bipolar Junction Transistor (BJT): Principle of Operation, Common Emitter, Common Base and 

Common Collector Configurations, Transistor as a switch, switching times, 

UNIT-IV 

Junction Field Effect Transistor (FET): Construction, Principle of Operation, Pinch-Off Voltage, Volt­

Ampere Characteristic, Comparison of BJT and FET, FET as Voltage Variable Resistor, MOSFET, 

MOSTET as a capacitor. 

UNIT-V 

Special Purpose Devices: Zener Diode - Characteristics, Zener diode as Voltage Regulator, Principle 

of Operation - SCR, Tunnel diode, UJT, Varactor Diode, Photo diode, Solar cell, LED, Schottky diode. 

TEXTBOOKS: 

1. Jacob Millman - Electronic Devices and Circuits, McGraw Hill Education

2. Robert L. Boylestead, Louis Nashelsky- Electronic Devices and Circuits theory, 11th Edition,

2009, Pearson.

REFERENCE BOOKS: 

1. Horowitz -Electronic Devices and Circuits, David A Bell - 51hEdition, Oxford.

2. Chinmoy Saha, Arindam Halder, Debaati Ganguly - Basic Electronics-Principles and

Applications, Cambridge, 2018.
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B.Tech. I Year II Sem.

ENGINEERING CHEMISTRY LABORATORY 

L T P C 

0 0 2 1 

Course Objectives: The course consists of experiments related to the principles of chemistry required 

for engineering student. The student will learn: 
• Estimation of hardness of water to check its suitability for drinking purpose.

• Students are able to perform estimations of acids and bases using conductometry,

potentiometry and pH metry methods.
• Students will learn to prepare polymers such as Bakelite and nylon-6 in the laboratory.
• Students will learn skills related to the lubricant properties such as saponification value, surface

tension and viscosity of oils.

Course Outcomes: The experiments will make the student gain skills on: 
• Determination of parameters like hardness of water and rate of corrosion of mild steel in various

conditions.

• Able to perform methods such as conductometry, potentiometry and pH metry in order to find

out the concentrations or equivalence points of acids and bases.

• Students are able to prepare polymers like bakelite and nylon-6.
• Estimations saponification value, surface tension and viscosity of lubricant oils.

List of. Experiments: 

I. Volumetric Analysis: Estimation of Hardness of water by EDTA Complexometry method.

II. Conductometry: Estimation of the concentration of an acid by Conductometry.

Ill. Potentiometry: Estimation of the amount of Fe+2 by Potentiomentry.

IV. pH Metry: Determination of an acid concentration using pH meter.

V. Preparations:

1. Preparation of Bakelite.

2. Preparation Nylon - 6.

VI. Lubricants:

1. Estimation of acid value of given lubricant oil.

2. Estimation of Viscosity of lubricant oil using Ostwald's Viscometer.

VII. Corrosion: Determination of rate of corrosion of mild steel in the presence and absence of inhibitor.

VIII. Virtual lab experiments

1. Construction of Fuel cell and its working.

2. Smart materials for Biomedical applications

3. Batteries for electrical vehicles.

4. Functioning of solar cell and its applications.

REFERENCE BOOKS: 

1. Lab manual for Engineering chemistry by 8. Ramadevi and P. Aparna, S Chand Publications,

New Delhi (2022)

2. Vogel's text book of practical organic chemistry 5th edition

3. Inorganic Quantitative analysis by A.I. Vogel, ELBS Publications.

4. College Practical Chemistry by V.K. Ahluwalia, Narosa Publications Ltd. New Delhi (2007).
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Prerequisites: Basic Electrical Engineering 
Course Objectives: 

• To measure the electrical parameters for different types of DC and AC circuits using
conventional and theorems approach.

• To study the transient response of various R, Land C circuits using different excitations.
• To determine the performance of different types of DC, AC machines and Transformers.

Course Outcomes: After learning the contents of this paper the student must be able to 
• Verify the basic Electrical circuits through different experiments.
• Evaluate the performance calculations of Electrical Machines and Transfo,rmers through

various testing methods.
• Analyze the transient responses of R, L and C circuits for different input conditions.

Course Objectives Program Outcomes 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 

To measure the 3 2 1 2 0 0 1 2 0 
electrical 
parameters for 
different types of 
DC and AC circuits 
using conventional 
and theorems 
approach 
To study the 3 2 1 1 3 0 0 0 2 0 
transient response 
of various R, L and 
C circuits using 
different excitations 
To determine the 3 2 0 3 0 0 0 1 2 
performance of 
different types of 
DC, AC machines 
and Transformers 

Course Outcomes Program Outcomes 

PO1 PO2 PO3 PO4 POS PO6 PO7 PO8 PO9 PO10 

Verify the basic 3 2 1 0 1 0 0 0 2 0 
Electrical circuits 
through different 
experiments 
Evaluate the 3 2 1 0 3 1 0 1 1 2 
performance 
calculations of 
Electrical Machines 
and Transformers 
through various 
testing methods 

PO11 

1 

1 

1 

PO11 

2 

1 

PO12 

2 

1 

1 

PO12 

2 
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Course Outcomes: Upon completing this course, the students will be able to 

L T P C 

0 0 2 1 

1. Acquire the knowledge on numerical information in different forms and Boolean

Algebra theorems.

2. Define Postulates of Boolean algebra and to minimize combinational functions, and

design recombinational circuits.

3. Design and analyze sequential circuits for various cyclic functions.

4. s· I C b' f I d S . I . ·t d I Imu ate various om ma Iona an eQuentIa c1rcuI s an analyze.
Course PO1 PO2 
CO1 3 2 
CO2 3 2 
CO3 2 3 

CO4 3 2 

List of Experiments 
Cycle - 1: (Hardware) 

PO3 PO4 
3 1 
2 1 
3 2 

1 1 

PO5 PO6 PO7 PO8 PO9 PO10
2 1 - - 1 -

2 1 - - 1 -

2 1 - - 1 -

1 - - - - -

PO11 PO12 
- 2 
- 2 
- 1 
- -

1. Realize all gates and a Boolean function using universal gates and minimizing the same.

Compare the gate count before and after.

2. Design and realize Full Adder circuit using gates I universal gates.

Also design and realize a Full Subtractor

3. Design and Realize a 4 - bit Comparator

4. Design a 2x1 MUX and realize a 8x1 MUX using 2x1 MUX.

5. Design a 2x4 Decoder using logic gates and realize a 3x8 Decoder.

6. Design and implement a 8x3 Encoder.

7. Verify the functionality of flip-flops using different clock triggering.

8. Design a 4-bit Universal shift register using flip-flops and Multiplexers. Realize the timing

diagram of the Shift Register.

9. Design a 4-bit Synchronous & Asynchronous binary counter using D / JK -flip-flops

Cycle - 2: (Software) 
All the following experiments have to be implemented using gate level modeling of HDL 
1. Realize all the logic gates
2. Design of 8-to-3 encoder (without and with priority) and 2-to-4 decoder. Also realize a 8-to-3

encoder using 2-to-4 decoder
3. Design of 2-to-1 multiplexer and realize a 8-to-1 multiplexer using 2-to-1 multiplexers. Also design

realize 1-to-8 Demultiplexer

4. Design of 4 bit binary to gray code converter
5. Design of 2 bit comparator using AND, OR and NOT gates. Realize 4-bit comparator using 2-bit

comparators.
6. Design of Full adder using Half adder and Realize a Full Subtractor using Full Adder
7. Design of flip flops: SR, D, JK, T and verify the functionalities.

Major Equipment required for Laboratories: 

1. 5 V Fixed Regulated Power Supply/ 0-5V or more Regulated Power Supply.

2. 20 MHz Oscilloscope with Dual Channel.

3. Bread board and components/ Trainer Kit.
4. Multimeter.
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0 0 2 1 

Course Outcomes: Upon completing this course, the students will be able to 

Note: 

1. Generate, analyze and perform various operations on Signals/Sequences both in time

and Frequency domain

2. Analyze and Characterize Continuous and Discrete Time Systems both in Time

and Frequency domain along with the concept of Sampling

3. Generate different Random Signals and capable to analyze their Characteristics

4. Implement and understand various Analog modulation and demodulation techniques
0 8 P 1 P011 

• All Experiments are to be simulated using MATLAB/ SCI Lab / Equivalent software. Cycle-2
experiments should be done on hardware also

• Minimum of 12 experiments are to be completed from Cycle -1 & 5 experiments from Cycle-2

List of Experiments: 
1. Generation of Various Signals and Sequences (Periodic and Aperiodic), and perform

Operations such as Addition, Multiplication, Scaling, Shifting, Folding, Computation of

Energy and Average Power.
2. Finding the Even and Odd parts of Signal/Sequence and Real and Imaginary parts of Signal.

3. Convolution for Signals and sequences.

4. Auto Correlation and Cross Correlation for Signals and Sequences.

5. Verification of Linearity and Time Invariance Properties of a given Continuous/Discrete

System.

6. Computation of Unit sample, Unit step and Sinusoidal responses of the given LTI system

and verifying its physical realiazability and stability properties. Perform synthesis of

waveforms

7. Gibbs Phenomenon Simulation.

8. Finding the Fourier Transform of a given signal and plotting its magnitude and phase

spectrum.

9. Locating the Zeros and Poles and plotting the Pole-Zero maps in S-plane and Z-Plane

for thegiven transfer function.

10. Generation of Gaussian noise (Real and Complex), Computation of its mean, M.S. Value

and its Skew, Kurtosis, and PSD, Probability Distribution Function.

11. Verification of Sampling Theorem.

12. Removal of noise by Autocorrelation / Cross correlation.

13. Extraction of Periodic Signal masked by noise using Correlation.

14. Verification of Weiner-Khinchine Relations.

15. Checking a Random Process for Stationarity in Wide sense.
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Course Objectives: Students will be able to: 

L T P C 

3 0 0 0 

• Understand the premises informing the twin themes of liberty and freedom from a civil rights
perspective.

• To address the growth of Indian opinion regarding modern Indian intellectuals' constitutional
role and entitlement to civil and economic rights as well as the emergence of nationhood in
the early years of Indian nationalism.

• To address the role of socialism in India after the commencement of the Bolshevik Revolution
in 1917 and its impact on the initial drafting of the Indian Constitution.

Course Outcomes: Students will be able to: 
• Discuss the growth of the demand for civil rights in India for the bulk of Indians before the

arrival of Gandhi in Indian politics.
• Discuss the intellectual origins of the framework of argument that informed the

conceptualization of social reforms leading to revolution in India.
• Discuss the circumstances surrounding the foundation of the Congress Socialist Party [CSP]

under the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct
elections through adult suffrage in the Indian Constitution

• Discuss the passage of the Hindu Code Bill of 1956.

Unit - 1 History of Making of the Indian Constitution- History of Drafting Committee. 
Unit - 2 Philosophy of the Indian Constitution- Preamble Salient Features 
Unit - 3 Contours of Constitutional Rights & Duties - Fundamental Rights 

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

Unit - 4 Organs of Governance: Parliament, Composition, Qualifications and Disqualifications, Powers 
and Functions, Executive, President, Governor, Council of Ministers, Judiciary, Appointment and 
Transfer of Judges, Qualifications, Powers and Functions 

Unit - 5 Local Administration: District's Administration head: Role and Importance, Municipalities: 
Introduction, Mayor and role of Elected Representative, CEO of Municipal Corporation. Panchayat raj: 
Introduction, PRI: Zila Panchayat. Elected officials and their roles, CEO ZilaPanchayat: Position and 
role. Block level: Organizational Hierarchy (Different departments), Village level: Role of Elected and 
Appointed officials, Importance of grass root democracy 

Unit - 6 Election Commission: Election Commission: Role and Functioning. Chief Election 
Commissioner and Election Commissioners. State Election Commission: Role and Functioning. 
Institute and Bodies for the welfare of SC/ST/OB

�
nd wo � n . �. . � ,�' •

Suggested Reading: V!)/ \ � "1 \
✓

'l 1. The Constitution of India, 1950 (Bare Act), overnment Publication. / 
2. Dr. S. N. Busi, Dr. B. R. Ambedkar framing of Indian Constitution, 1st Edition, 2015. �3. M. P. Jain, Indian Constitution Law, 7th Egro, Lexis Nexis, 2014. V •� 

4. D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015.
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PRINCIPLES OF COMMUNICATIONS - II LABORATORY 
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NOTE: 

• All experiments should be conducted:
• All these experiments are to be simulated first either using MATLAB / S C I L A B/

COMSIM or any other simulation package and then to be realized in hardware

Course Outcomes: Upon completing this course, the student able to: 

L T P C 

0 0 2 1 

1. Design and implement various Pulse modulation and demodulation Techniques and

observethe time and frequency domain characteristics

2. Apply different types of Sampling with various Sampling rates and duty Cycles

3. Design and implement various Digital modulation and demodulation Techniques and

observethe waveforms of these modulated Signals practically

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 

CO1 1 - 3 1 2 2 -

CO2 1 - 3 1 2 2 -

CO3 1 - 3 1 2 2 -

CO4 1 - 3 1 2 2 -

List of Experiments: 

1. Study the Characteristics of PAM, PWM and PPM

2. PCM Generation and Detection

3. Delta Modulation

4. DPCM Generation and Detection

5. Amplitude Shift Keying: Generation and Detection

6. Frequency Shift Keying: Generation and Detection

PO8 

2 

2 

2 

2 

7. Binary Phase Shift Keying: Generation and Detection

8. DPSK: Generation and Detection

9. QPSK: Generation and Detection

10. Generate FSK modulated signal using PLL

Major Equipment required for Laboratories: 

1. CROs: 20MHz

2. Function Generators

3. Spectrum Analyzer

4. Regulated Power Supplies: 0-30V

PO9 PO10 PO11 

3 2 -

3 2 -

3 2 -

3 2 -

5. MAT Lab/ SCI Lab / Equivalent Simulation Package with Communication tool box

PO12 

1 

1 

1 

1 












