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ELECTRONICS AND COMMUNICATION ENGINEERING 

 COURSE STRUCTURE & SYLLABUS 

(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



A1425
  A1427
 A1429
A1016

A1426
A1428

A1019

A1020
A1021

A1430
A1431
A1433

A1432
A1434
A1435

 A1436
A1007
A1009
A1022

20
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Professional Elective - I 

Computer Organization and Architecture
 Data Structures 

Telecommunication Switching Systems and Networks 

Error Correcting Codes 

Professional Elective - II 

Embedded System Design 
Object Oriented Programming through Java 
Radar Systems 
Wireless Communications 

Open Electives 

Open Elective (OE - I) 
1. Digital Electronics for

Engineering

2. Microcontrollers

3. Principles of

Signal

Processing

A1451
A1452
A1453
A1454

A1455
A1456
A1457
A1458

(A1491)
(A1492)

(A1493)
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ELECTRONICS AND COMMUNICATION ENGINEERING 

TENTATIVE COURSE STRUCTURE 
(R22 Regulations) 

Applicable from Academic Year 2022-23 Batch For IV Year 

IV YEAR I SEMESTER 

Course 

S. No. Code Course Title L T p 

1 Microwave and Optical Communications 3 1 0 

2 Professional Elective - Ill 3 0 0 

3 Professional Elective - IV 3 0 0 

4 Open Elective - 11 3 0 0 

5 Professional Practice, Law and Ethics 2 0 0 

6 
Microwave and Optical Communications 

0 0 4 
Laboratorv 

7 Project Stage - I 0 0 6 

Total Credits 15 1 10 

IV YEAR II SEMESTER 

Course 

S. No. Code Course Title L T p 

1 Professional Elective -V 3 0 0 

2 Professional Elective - VI 3 0 0 

3 Open Elective - Ill 3 0 0 

4 Project Stage - II including Seminar 0 0 22 

Total Credits 9 0 22 

Credit 

s 

4 

3 

3 

3 

2 

2 

3 

20 

Credit 

3 

3 

3 

11 

20 

S. No.

A1437

A1439

A1438

A1440

A1023
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Professional Elective -111 

Introduction to Artificial Intelligence 

Digital Image Processing 

Mobile Communications and Networks 

Professional Elective -IV 

Real Time Operating Systems 

CMOS Analog IC Design 

Satellite Communications 

Artificial Neural Networks and Deep Learning 

Professional Elective -V 

Low Power VLSI 
Multimedia Database Manaqement Systems 
Cloud Computing 

SG and beyond Communication 

Professional Elective -VI 

System on Chip Architecture 

Wireless Sensor Networks 

Blockchain Technology 

Network Security and Cryptography 

Open Electives 

Open Elective (OE - I) Open Elective (OE - II) 
1. Digital Electronics for 

1. Error Correcting Codes
Engineering

2. M icrocontrollers 2. System on Chip

3. Principles of Architecture

Signal 3. Introduction to

Processing Embedded Systems

Open Elective (OE - 111) 

1. Fundamentals of Internet of
Things

2. Communication

Technologies

3. Real Time Operating

Systems

#���� � 

/� 
vY 

A1459 loT Architectures and Protocols 

A1460

A1461

A1462

A1463

A1464

A1466
A1465

A1467 
A1468 
A1756
A1469

A1470 
A1471 
A1575 
A1472

(A1491)
(A1492)

(A1493)

(A1494)

(A1495)

(A1496)

(A1497)

(A1498)

(A1499)
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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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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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BASIC ELECTRICAL ENGINEERING LABORATORY 
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B.Tech. I Year II Sem.

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 

2 





B.Tech. I Year II Sem.
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DIGITAL LOGIC DESIGN LABORATORY 

B.Tech. II Year I Sem.

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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SIGNALS & PRINCIPLES OF COMMUNICATIONS-I LABORATORY
B.Tech. 11 Year I Sem. L T P C 

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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INSTITTITE OF ENGINEERING ANO TECHNOLOGY 

CONSTITUTION OF INDIA 

B.Tech. II Year I Sem.

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 

B.Tech. II Year II Sem.

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 
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8051 Real Time Control: Programming Timer Interrupts, Programming External Hardware 

Interrupts, Programming the Serial Communication Interrupts, Programming 8051 Timers and 

Counters 

UNIT -Ill 

1/0 And Memory Interface: LCD, Keyboard, External Memory RAM, ROM Interface, ADC, 

DAC Interface to 8051. 

Serial Communication and Bus Interface: Serial Communication Standards, Serial Data 

Transfer Scheme, On board Communication lnterfaces-I2C Bus, SPI Bus, UART; External 

· Communication lnterfaces-RS232,USB.

UNIT-IV

ARM Architecture: ARM Processor fundamentals, ARM Architecture - Register, CPSR,

Pipeline, exceptions and interrupts interrupt vector table, ARM instruction set - Data

processing, Branch instructions, load store instructions, Software interrupt instructions, Program

status register instructions, loading constants, Conditional execution.

UNIT-V

Advanced ARM Processors: Classification & Applications of ARM, AMBA-APB 

Protocol, Introduction to CORTEX Processor and its architecture. 

TEXT BOOKS: 

1. A. K. Ray and K. M. Bhurchandani -Advanced Microprocessors and Peripherals, TMH,

2nd Edition 2006.

2. Andrew N SLOSS, Dominic SYMES, Chris WRIGHT -ARM System Developers guide,

Elsevier,2012

3. Kenneth. J. Ayala-The 8051 Microcontroller, Cengage Learning, 3rd Ed, 2004

REFERENCE BOOKS:

1. Joseph Yiu, Definitive Guide to ARM Cortex M-3 and Cortex M-4 Processors -

Newnes Pub.

2. D. V. Hall -Microprocessors and Interfacing, TMGH, 2nd Edition, 2006.

3. K. Uma Rao, Andhe Pallavi-The 8051 Microcontrollers, Architecture and

Programming andApplications, Pearson, 2009.
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COMPUTER ORGANIZATION AND ARCHITECTURE (PE-I) 

B.Tech. Ill Year I Semester

Course Objectives: 

L T P C 

3 0 0 3 

• The purpose of the course is to introduce the principles of computer organization and basic

architectural concepts

• It begins with basic organization, design and programming of a simple digital computer and

introduces simple register transfer language to specify various computer organization

• Topics include computer arithmetic, instruction set design, Microprogrammed control unit,

pipelining and vector processing, memory organization and 1/0 systems and multiprocessors

Course Outcomes: After completion of this course the student will able to 

• Understand the basics of instruction sets and their impact on processor design.

• Demonstrate an understanding of the design of the functional units of a digital computer

system

• Evaluate cost performance and design trade-offs in designing and constructing a computer

processor including memory

• Design a pipeline for consistent execution of instructions with minimum hazards

• Recognize and manipulate representations of numbers stored in digital computers

UNIT - I 

Digital Computers: Introduction, Block diagram of Digital Computer, Definition of Computer Organization, 

Computer Design and Computer Architecture. Register Transfer Language 

Micro operations: Register Transfer language, Register Transfer, Bus and memory transfers, Arithmetic 

Micro operations, logic micro operations, shift micro operations, Arithmetic logic shift unit. 

Basic Computer Organization and Design: Instruction codes, Computer Registers Computer 

instructions, Timing and Control, Instruction cycle, Memory Reference Instructions, Input - Output and 

Interrupt 

UNIT - II 

Microprogrammed Control: Control memory, Address sequencing, micro program example, design of 

control unit. 

Central Processing Unit: General Register Organization, Instruction Formats, Addressing modes, 

Data Transfer and Manipulation, Program Control. 

� 
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DATA COMMUNICATIONS AND COMPUTER NETWORKS LAB 

B.Tech. Ill Year I Sem. L T PC 

0 0 2 1 

Note: 

A. Minimum of 12 Experiments have to be conducted

B. All the Experiments may be Conducted using Network Simulation software like NS-2, NSG- 
2.1 and Wire SHARK/equivalent software. 

Note: For Experiments 2 to 10 Performance may be evaluated through simulation by using the 

parameters Throughput, Packet Delivery Ratio, Delay etc. 

List of Experiments 

1. 1. Writing a TCL Script to create two nodes and links between nodes

2. 2. Writing a TCL Script to transmit data between nodes

3. 3. Evaluate the performance of various LAN Topologies

4. 4. Evaluate the performance of Drop Tail and RED queue management schemes

5. 5. Evaluate the performance of CBQ and FQ Scheduling Mechanisms

6. 6. Evaluate the performance of TCP and UDP Protocols

7. 7. Evaluate the performance of TCP, New Reno and Vegas

8. 8. Evaluate the performance of AODV and DSR routing protocols

9. 9. Evaluate the performance of AODV and DSDV routing protocols

10. 10. Evaluate the performance of IEEE 802.11 and IEEE 802.15.4

11. 11. Evaluate the performance of IEEE 802.11 and SMAC

12. 12. Capturing and Analysis of TCP and IP Packets

13. 13. Simulation and Analysis of ICMP and IGMP Packets

14. 14. Analyze the Protocols SCTP, ARP, NetBIOS, IPX VINES

15. 15. Analysis of HTTP, DNS and DHCP Protocols

1. Major Equipment Required:

2. Required software (Open Source) like NS-2, NSG-2.1 and Wire SHARK
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OBJECT ORIENTED PROGRAMMING THROUGH JAVA (PE-11) 

B.Tech. III Year II Sem. 

Course Objectives

L T P C 

3 0 0 3 

• To Understand the basic object-oriented programming concepts and apply them in

problem solving. 

• To Illustrate inheritance concepts for reusing the program.

• To Demonstrate multitasking by using multiple threads and event handling

• To Develop data-centric applications using JDBC.

• To Understand the basics of java console and GUI based programming

Course Outcomes 

• Demonstrate the behavior of programs involving the basic programming constructs like

controlstructures, constructors, string handling and garbage collection. 

• Demonstrate the implementation of inheritance (multilevel, hierarchical and multiple) by

usingextend and implement keywords 

• Use multithreading concepts to develop inter process communication.

• Understand the process of graphical user interface design and implementation using

AWT orswings. 

• Develop applets that interact abundantly with the client environment and deploy on the

server. 

UNIT- I 

Object oriented thinking and Java Basics- Need for oop paradigm, summary of oop 

concepts, coping with complexity, abstraction mechanisms. A way of viewing world -

Agents, responsibility, messages, methods, History of Java, Java buzzwords, data types, 

variables, scope and lifetime of variables, arrays, operators, expressions, control statements, 

type conversion and casting, simple java program, concepts of classes, objects, 

constructors, methods, access control, this keyword, garbage collection, overloading 

methods and constructors, method binding, inheritance, overriding and exceptions, 

parameter passing, recursfon, nested and in,ner classes, exploring string class. 

















EC613OE: DIGITAL ELECTRONICS FOR ENGINEERING (OE-I) 

B.Tech. III Year II Semester L    T    P   C 
 3  0  0  3 

Course Objectives: 

1. To provide basic understanding of properties and theorems of Boolean Algebra.
2. To provide knowledge on logic gates and universal gates.
3. To teach techniques to reduce the Boolean expressions using K map.
4. To give introduction to Logic families and different types Integrated circuits.

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

1. Get basic knowledge on logic gates, Universal gates and their switching logics.
2. Realize Boolean expressions using NAND/NOR gates and reduce them using K map.
3. Know all types of combinational and sequential circuits.
4. Acquire knowledge on realization of logic families using diodes and transistor, and also on

different types of integrated circuits.

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
CO1 1 1 2 - - - - - 1 - - 1 
CO2 2 2 3 2 - - - - 1 - - 1 
CO3 1 1 2 1 - - - - 1 - - 1 
CO4 1 1 1 - - - - - 1 - - 1 

UNIT - I: Number Systems: Number systems, Complements of Numbers, Codes- Weighted and Non-
weighted codes and its Properties. Boolean Algebra: Basic Theorems and Properties, Switching 
Functions- Canonical and Standard Form, Algebraic Simplification, Digital Logic Gates, EX-OR gates, 
Universal Gates, Multilevel NAND/NOR realizations.  

UNIT - II: Minimization of Boolean functions: Karnaugh Map Method - Up to four Variables, Don’t 
Care Map Entries, Tabular Method, Combinational Logic Circuits: Adders, Subtractors, Comparators, 
Multiplexers, Demultiplexers, Encoders, Decoders and Code converters, Hazards and Hazard Free 
Relations.  

UNIT - III: Sequential Circuits Fundamentals: Basic Architectural Distinctions between Combinational 
and Sequential circuits, SR Latch, Flip Flops: SR, JK, JK Master Slave, D and T Type Flip Flops, 
Excitation Table of all Flip Flops, Fundamentals of shift registers, ripple and decade counters. 

UNIT - IV: Realization of Logic Gates Using Diodes & Transistors: AND, OR and NOT Gates using 
Diodes and Transistors, DCTL, RTL, DTL, TTL, CML and CMOS Logic Families and its Comparison, 
standard TTL NAND Gate Analysis & characteristics, TTL open collector O/Ps, Tristate TTL, MOS & 
CMOS open drain and tristate outputs, CMOS transmission gate,  

UNIT - V Integrated Circuits: Classification, chip size and circuit complexity, basic information of Op-
amp, ideal and practical Op-amp, internal circuits, Op-amp characteristics, DC and AC Characteristics, 
741 opamp and its features, modes of operation-inverting, non-inverting, differential. 

TEXT BOOKS: 

1. Switching and Finite Automata Theory - ZviKohavi& Niraj K. Jha, 3rd Edition, Cambridge, 2010.
2. Modern Digital Electronics – R. P. Jain, 3rd Edition, 2007- Tata McGraw-Hill
3. Linear Integrated Circuits, D. Roy Chowdhury, New Age International(p) Ltd.
4. Op-Amps & Linear ICs, Ramakanth A. Gayakwad, PHI

REFERENCE BOOKS: 

1. Digital Design- Morris Mano, PHI, 4th Edition,2006
2. Operational Amplifiers & Linear Integrated Circuits, R.F. Coughlin & Fredrick F. Driscoll, PHI
3. Operational Amplifiers & Linear Integrated Circuits: Theory & Applications, Denton J. Daibey,

TMH.
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MICROCONTROLLERS (OE- I)  
B. Tech. Ill Year II Semester

Prerequisite: Nil 

Course Objectives: 

1. To familiarize the architecture of microprocessors and micro controllers

L T P C 

3 0 0 3 

2. To provide the knowledge about interfacing techniques of bus & memory.

3. To understand the concepts of ARM architecture

4. To study the basic concepts of Advanced ARM processors

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

1. Known the internal architecture, organization and assembly language programming

of 8086processors.

2. Known the internal architecture, organization and assembly language programming

of8051 /controllers

3. Learn the interfacing techniques to 8086 and 8051 based systems.

4. Known the internal architecture of ARM processors and basic concepts of

advanced ARM processors.

Course PO1 PO2 PO3 PO4 PO5 PO6 PO? PO8 PO9 PO10 PO11 PO12 

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

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

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

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

UNIT-I 

8086 Architecture: 8086 Architecture-Functional diagram, Register Organization, Memory 

Segmentation, Programming Model, Memory addresses, Physical Memory Organization, 

Architecture of 8086, Signal descriptions of 8086, Minimum and Maximum modes of 8086, 

interrupts of 8086. 

Instruction Set and Assembly Language Programming of 8086: Instruction formats, 

Addressing modes, Instruction Set, Assembler Directives, and Simple Programs involving 

Logical, Branchand Call Instructions, Sorting, String Manipulations. 

UNIT -11 

Introduction to Microcontrollers: Overview of 8051 Microcontroller, Architecture, 1/0 Ports, 

MemoryOrganization, Addressing Modes and Instruction set of 8051. 

V /z/ 
��' �� le\ 
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8051 Real Time Control: Programming Timer Interrupts, Programming External Hardware 

Interrupts, Programming the Serial Communication Interrupts, Programming 8051 Timers and 

Counters 

UNIT -Ill 

1/0 And Memory Interface: LCD, Keyboard, External Memory RAM, ROM Interface, ADC, 

DAC Interface to 8051. 

Serial Communication and Bus Interface: Serial Communication Standards, Serial Data 

Transfer Scheme, On board Communication lnterfaces-I2C Bus, SPI Bus, UART; External 

· Communication lnterfaces-RS232,USB.

UNIT-IV

ARM Architecture: ARM Processor fundamentals, ARM Architecture - Register, CPSR,

Pipeline, exceptions and interrupts interrupt vector table, ARM instruction set - Data

processing, Branch instructions, load store instructions, Software interrupt instructions, Program

status register instructions, loading constants, Conditional execution.

UNIT-V

Advanced ARM Processors: Classification & Applications of ARM, AMBA-APB 

Protocol, Introduction to CORTEX Processor and its architecture. 

TEXT BOOKS: 

1. A. K. Ray and K. M. Bhurchandani -Advanced Microprocessors and Peripherals, TMH,

2nd Edition 2006.

2. Andrew N SLOSS, Dominic SYMES, Chris WRIGHT -ARM System Developers guide,

Elsevier,2012

3. Kenneth. J. Ayala-The 8051 Microcontroller, Cengage Learning, 3rd Ed, 2004

REFERENCE BOOKS:

1. Joseph Yiu, Definitive Guide to ARM Cortex M-3 and Cortex M-4 Processors -

Newnes Pub.

2. D. V. Hall -Microprocessors and Interfacing, TMGH, 2nd Edition, 2006.

3. K. Uma Rao, Andhe Pallavi-The 8051 Microcontrollers, Architecture and

Programming andApplications, Pearson, 2009.



EC612OE: PRINCIPLES OF SIGNAL PROCESSING (OE- I) 

B.Tech. III Year II Semester L    T    P   C 
 3  0  0  3 

Course Objectives: 
1. To give the basics of Signals and Systems required for all Engineering related courses.
2. To provide the basic characteristics of LTI systems.
3. To provide knowledge on signal transmission requirements.
4. To give basic understanding of signal statistical properties and noise source concepts.

Course Outcomes Upon completing this course, the student will be able to: 
1. Differentiate various signal functions.
2. Understand the characteristics of linear time invariant systems.
3. Understand the concepts of sampling theorem and signal to noise ratios.
4. Determine the Spectral and temporal characteristics of Signals.

Course PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 
CO1 3 1 - 1 - 1 - - - 1 1 1 
CO2 3 1 - 2 - 1 - - - 1 1 1 
CO3 2 2 - 3 - 1 - - - 1 1 1 
CO4 3 1 - 2 - 1 - - - 1 1 1 

UNIT I: Signal Analysis: Analogy between Vectors and Signals, Orthogonal Signal Space, Signal 
approximation using Orthogonal functions, Mean Square Error, Closed or complete set of Orthogonal 
functions, Orthogonality in Complex functions, Classification of Signals and systems, Exponential and 
Sinusoidal signals, Concepts of Impulse function, Unit Step function, Signum function.  

UNIT II: Signal Transmission through Linear Systems Linear System: Impulse response, 
Response of a Linear System, Linear Time Invariant(LTI) System, Linear Time Variant (LTV) System, 
Transfer function of a LTI System, Filter characteristic of Linear System, Distortion less transmission 
through a system, Signal bandwidth, System Bandwidth, Ideal LPF, HPF, and BPF characteristics, 
Convolution and Correlation of Signals, Concept of convolution in Time domain and Frequency domain, 
Graphical representation of Convolution.  

UNIT III: Sampling theorem: Graphical and analytical proof for Band Limited Signals, Impulse 
Sampling, Natural and Flat top Sampling, Reconstruction of signal from its samples, Effect of under 
sampling – Aliasing, Introduction to Band Pass Sampling.  

UNIT IV: Temporal characteristics of signals: Concept of Stationarity and Statistical Independence, 
First-Order Stationary Processes, Time Averages and Ergodicity, Cross Correlation and Auto 
Correlation of Functions, Properties of Correlation Functions, Cross-Correlation Function and Its 
Properties, Power Spectrum and its Properties, Relationship between Power Spectrum and 
Autocorrelation Function.  

UNIT V: Noise sources: Resistive/Thermal Noise Source, Arbitrary Noise Sources, Effective Noise 
Temperature, Noise equivalent bandwidth, Average Noise Figures, Average Noise Figure of cascaded 
networks, Narrow Band noise, Quadrature representation of narrow band noise & its properties.  

TEXT BOOKS: 

1. Signals, Systems & Communications - B.P. Lathi, B.S. Publications, 2013.
2. Probability, Random Variables & Random Signal Principles - Peyton Z. Peebles, TMH, 4 th Ed.,

2001.

REFERENCE BOOKS: 

1. Signals and Systems - A.V. Oppenheim, A.S. Willsky and S.H. Nawabi, 2 Ed.
2. Fundamentals of Signals and Systems - Michel J. Robert, MGH, 2008.
3. Random Processes for Engineers-Bruce Hajck, Cambridge unipress, 2015
4. Statistical Theory of Communication – S.P Eugene Xavier, New Age Publications, 2003
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LOGICAL REASONING - I 

B.Tech. Ill Year I Semester L T P C 

0 0 2 1 

Note: This course is an Activity Based Non-Laboratory Course (NO LABORATORY REQUIRED). 

Quantitative Aptitude 

1. Simple Interest: Definitions, Problems on interest and amount, Problems, when rate of interest and
time period are numerically equal. Compound Interest: Definition and formula for amount in 
compound interest, Difference between simple interest and compound interest for 2 years on the
same principle and time period.

2. Profit & Loss: Cost price, selling price, marked/list price , profit/gain, discount, use of false scale for
selling an article, discount series and net selling price, successive Selling.

3. Percentages, Ratio & Proportions: Calculating a percentage, calculating increase or decrease,
calculating percent change, calculating successive percentages, definition of ratio and proportions,
direct proportion, Inverse or reciprocal proportion, continued proportion, Mean proportion, Third
proportion, Fourth proportion, compound ratio.

4. Averages: Definition of Average, Rules of Average, Problems on Average, Problems on Weighted
Average, Finding average using assumed mean method.

5. Time and Distance: Relation between speed, distance and time, converting km/h into m/s and vice
versa, Problems on average speed, Problems on relative speed, Problems on trains.

6. Time and Work: Problems on Unitary method, Relation between Men, Days, Hours and Work,
Problems on Man-Day-Hours method, Problems on alternate days, Problems on Pipes and Cisterns.

Logical Reasoning: 

7. Logical Connectives: Definition of simple statement, Definition of compound statement, finding the
implications for compound statements, finding the negations for compound statements.

8. Syllogism: Definition of statement/premises and conclusion, explanation through Venn diagram,
problems on two/three statements and one/two conclusions, identification of statements and
conclusions from the given set of statements. Statements and Arguments: Types of arguments,
Strong argument, weak argument, identifying strong/weak arguments from a given statement.

9. Analogy Classifications: Definition of Analogy, Problems on number analogy, Problems on letter
analogy, Problems on verbal analogy.

10. Non Verbal Reasoning: Identification of continued figure or odd figure by using analogy, series,
rotation in clockwise and rotation in anticlockwise, vertical, horizontal, alternative rotation, addition,
subtraction.

11. Blood Relations: Blood relations on Family Tree concepts (relationships in the family), paternal
side n

1�
ns, maternal side relations, simple and direct relationships, relation puzzles, coded

,/(If M� � t � �, � 1 Q, 1 � � �
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LOGICAL REASONING - II 

B.Tech. Ill Year II Semester L T P C 

0 0 2 1 

Note: This course is an Activity Based Non-Laboratory Course (NO LABORATORY REQUIRED). 

Quantitative Aptitude 

1. Permutation and Combinations: Fundamental Principle of Counting, Counting Methods, Definition

of permutatior;i Linear Permutations, Rank of a word, Circular Permutati01$, Definition of

Combnations, Problerrs on Combinations.

2. Probability: Definitions of Probability, Addition and Multiplication theorem. Deductions: Introduction,
expressing different types of statements using Venn diagrams, Definition of complimentary pairs,
finding the conclusions using Venn diagrams for two and more statements.

3. Number system: Classification of numbers, Divisibility rules, Finding the units digit, Finding

remainders in divisions involving higher powers, LCM and HCF Models, Decimal fractions,

Simplifications, Square Roots & Cube Roots, Surds and Indices.

4. Allegation and Mixture: Definition of allegation, mean price, rules of allegation on quantity and cost
price, diagrammatic explanation, removal and replacement.

Logical Reasoning: 

5. Sitting Arrangement: Problems on Linear arrangement, Problems on Circular arrangement,
Problems on Double line-up, Problems on Selections, problems on Comparisons. Coding and

decoding: Coding using same set of letters, Coding using different set of letters, Coding into a
number Comparison & Elimination.

6. Number and letter Series: Difference series, Product series, Squares series, Cubes series, Alternate

series, Combination series, miscellaneous series, Place values of letters.

7. Day sequence/Calendars: DE:finition of a Leap Year, Finding the number of Odd days, framing

the year code for centuries, finding the day of any random calendar date.
8. Alphabet Test: Alphabetical order of verbs, letter-word problems, rule-detection, alphabetical

quibble, word formation.

9. Direction sense Test: Direction from the initial point: direction$ cardinal directions, problems on
distances, problems on clocks, problems on angles, problems on shadows

10. Clocks: Finding the angle when the time is given, Finding the time when the angle is known, Relation
between Angle, Minutes and Hours, Exceptional cases in clocks.

11. Cubes: Basics of a cube, finding the minimum number of cuts when the number of identical pieces
are given, Finding the maximum number of pieces when cuts are given, Problems on pain_!:d ��es

of same and di�t colours, Problems on c�boids, Pr��ms on painted cuboids, Pro�
� 0 _0.\,&:j._Q_ __ l_\ __ � 
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B.Tech. Ill Year II Semester

Course Objectives: 

HUMAN VALUES AND ETHICS 

L T P C 

2 0 0 0 

• To help the students appreciate the essential complementarily between 'VALUES' and

'SKILLS' to ensure sustained happiness and prosperity, which are the core aspirations of all

human beings

• To facilitate the development of a Holistic perspective among students towards life and

profession as well as towards happiness and prosperity based on a correct understanding of

the Human reality and the rest of Existence. Such a holistic perspective forms the basis of

Universal Human Values and movement towards value-based living in a natural way

• To highlight plausible implications of such a Holistic understanding in terms of ethical human

conduct, trustful and mutually fulfilling human behavior and mutually enriching interaction with

Nature

Course Outcomes: At the end of the course, the student will be able to 

• Analyze the process of self-exploration, right understanding, relationships, natural

acceptance for achieving ultimate happiness To design and work with databases using Java

• Examine human being as a co-existence of self 'I' and the material 'Body

• Correlate the universal harmonious order in society, undivided society and from family to

world family.

• Interpret the harmony in nature, holistic perception at all levels of existence.

• Analyze professional competence for augmenting universal human order, ethical human

conduct for acceptance of human values.

UNIT-I 

Course Introduction - Need, Basic Guidelines, Content and Process for Value Education: Purpose and 

motivation for the course, recapitulation from Universal Human Values-1; Self-Exploration what is it? -its 
content and process; 'Natural Acceptance' and Experiential Validation - as the process for self­

exploration; Continuous Happiness and Prosperity- A look at basic human aspiration; Right 

Understanding, Relationship and Physical facility; Understanding Happiness and Prosperity correctly; 

Method to fulfill the above Human Aspirations; Understanding and living in harmony at different levels. 

UNIT - II 

Understanding harmony in the Human Being- Harmony in Myself!: Understanding human being as a co­

existence of the sentient 'I' and the material 'Body'; Understanding the needs of Self ('I') and 'Body'­

h
1�fo/1ess and physical facility; Understanding the body as an instrument of 'I"; Understanding the

� u�v- l��'' -��1,,� 
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characteristics and activities of 'I' and harmony 'I"; Understanding the harmony of 'I' with the body: 

Sanyam and health; Correct appraisal of physical needs, meaning of prosperity in detail; Programs to 

ensure Sanyam and Health. 

UNIT - Ill 

Understanding Harmony in the Family and Society- Harmony in Human-Human Relationship: 

Understanding values in human-human relationship; meaning of justice (nine universal values in 

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

foundational values of relationship; Understanding the meaning of Trust; difference between intention 

and competence; Understanding the meaning of respect, Difference between respect and differentiation; 

the other salient values in relationship; Understanding harmony in the society; Visualizing a universal 

harmonious order in society. 

UNIT-IV 

Understanding Harmony in the Nature and Existence - Whole existence as Co- existence: 

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

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

mutually interacting units in all-pervasive space; Holistic perception of harmony at all levels of existence. 

UNIT-V 

Implications of the above Holistic Understanding of Harmony on Professional Ethics: Natural Acceptance 

of Human Values; Definitiveness of Ethical Human Conduct; Basics for Humanistic Education, 

Humanistic Constitution and Humanistic Universal Order; Competence in professional ethics; Case 

studies of typical holistic technologies, management models and productive systems; Strategy for 

transition from the present state to Universal Human Order. 

TEXT BOOKS: 

1. Human values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, 1st Edition, Excel Books,

New Delhi, 2010 

REFERENCE BOOKS: 

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

2. Human Values, A. N. Tripathi, 3rd Edition New age Intl. Publishers, New Delhi, 2019

3. The Story of My Experiments with Truth - by Mohandas Karamchand Gandhi, 1st Edition, Fingerprint

Publishing, 2009 
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ENVIRONMENT AL SCIENCE 

B.Tech. Ill Year II Sem.

Course Objectives: 

L T  P C

3000 

• 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: 
• 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- I 

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 - Ill 

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 e-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-
1 981, 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 
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of Environmental Management Plan. (EMP). Towards Sustainable Future: Concept of 

Sustainable Development Goals, Population and its explosion, Crazy Consumerism, 

Environmental Education, Urban Sprawl, Human health, Environmental Ethics, Concept of Green 

Building, Ecological Foot Print, Life Cycle assessment (LCA), Low carbon life style. 

TEXT BOOKS: 

Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha for 

University Grants Commission. 

2 Environmental Studies by R. Rajagopalan, Oxford University Press. 

REFERENCE BOOKS: 

1. Environmental Science: towards a sustainable future by Richard T. Wright. 2008 PHL

Learning Private Ltd. New Delhi.

2. Environmental Engineering and science by Gilbert M. Masters and Wendell P. Ela.

2008 PHI Learning Pvt. Ltd.

3. Environmental Science by Daniel B. Botkin & Edward A. Keller, Wiley INDIA edition.

4. Environmental Studies by Anubha Kaushik, 4th Edition, New age international

publishers.

5. Text book of Environmental Science and Technology - Dr. M. Anji Reddy 2007, BS

Publications.

6. Introduction to Environmental Science by Y. Anjaneyulu, BS. Publications.






























































































