
Course Code 

Choice Based Credit System (CBCS) and Outcome-Based Education (OBE) 
SEMESTER - III 

Credits 

Teaching Hours/Week (L:T:P:S) 
Total Hours of Pedagogy 

TRANSFORM CALCULUS, FOURIER SERIES AND NUMERICAL TECHNIQUES 

B. E.(Common to all branches) 

21MAT 31 

2:2:0:0 
40 
03 

(RBT Levels: L1, L2 and L3) 
Teaching-Learning Process 

> To have an insight into solving ordinary differential equations by using Laplace transform techniques 
> Learn to use the Fourier series to represent periodical physical phenomena in engineering analysis. 

Course objectives: The goal of the course Transform Calculus, Fourier series and Numerical techniques 21MAT 31 is 

(RBT Levels: L1, L2 and L3) 

CIE Marks 

t 

Teaching-Learning Process 

SEE Marks 

Module-1: Laplace Transform 

Total Marks 
Exam Hours 

> To enable the students to study Fourier Transforms and concepts of infinite Fourier Sine and Cosine transforms and to learn the method of solving difference equations by the z transform method. 
> To develop proficiency in solving ordinary and partial differential equations arising in engineering applications, using numerical methods 

Self-study: Solution of simultaneous first-order differential equations. 

(RBT Levels: L1, L2 and L3) 
Teaching-Learning Process 

Definition and Laplace transforms of elementary functions (statements only). Problems on Laplace'sTransform of ef(t), t"f(t), Laplace transforms of Periodic functions (statement only) and unit-step function - problems. 

Module-2: Fourier Series 

Inverse Laplace transforms definition and problems, Convolution theorem to find the inverse Laplace transforms (without Proof) problems.Laplace transforms of derivatives, solution ofdifferential equations.(8 Hours) 

Chalk and talk method / PowerPoint Presentation 

Self-study: Convergence of series by D'Alembert's Ratio test and, Cauchy'sroot test. 

50 
50 

Introduction toinfinite series, convergence and divergence. Periodic functions, Dirichlet's condition. Fourier series of periodic functions with period 2rt and arbitrary period. Half range Fourier series. Practical harmonic analysis.(8 Hours) 

Self Study: Initial value and final value theorems, problems. 

100 

Chalk and talk method / PowerPoint Presentation 
Module-3: Infinite Fourier Transforms and Z-Transforms 

03 

Infinite Fourier transforms definition, Fourier sine and cosine transforms. Inverse Fourier transforms, Inverse Fourier cosine and sine transforms. Problems. 

Chalk and talk method / PowerPoint Presentation 

Difference equations, z-transform-definition, Standard z-transforms, Damping and shifting rules, 
Problems. Inverse z-transform and applications to solve difference equations.(8 Hours) 
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Module-4: Numerical Solution of Partial Differential Equations Classifications of second-order partial differential cquations, finite difference approximations to derivatives, Solution of Laplace's cquationusing standard five-point formula. Solution of heat equation by Schmidt explicit formula and Crank- Nicholson method, Solution of the Wave equation. Problems. 
(8 Hours) 
Self Study: Solution of Poisson equations using standard five-point formula. 
(RBT Levels: L1, L2 and L3) 
Teaching-Learning Process Chalk and talk method / PowerPoint Presentation 

Module-5: Numerical Solution of Second-Order ODEs and Caleulus of Variations Second-order differential equations - Runge-Kutta method and Milne's predictor and corrector method. (No derivations of formulae). 
Calculus of Variations:Functionals, Euler's equation, Problems on extremals of functional. Geodesics on a plane, Variationalproblems.(8 Hours) 
Self Study: Hanging chain problem 
(RBT Levels: L1, L2 and L3) 

Course outcomes: After successfully completing the course, the students will beable: > To solve ordinary differential equations using Laplace transform. Demonstrate the Fourier series to study the behaviour of periodic functions and their 
applications in system communications, digital signal processing and field theory. 
To use Fourier transforms to analyze problems involving continuous-time signals and to apply Z-Transform techniques to solve difference equations 
To solve mathematical models represented by initial or boundary value problems involving 
partial differential equations 
Determine the exxtremals of functionals using calculus of variations and solve problems 
arising in dynamics of rigid bodies and vibrational analysis. 
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Assessment Details (both CIE and SEE) 

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The 
minimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student shall be deemed 
to bave satisfied the academic requirements and earned the credits allotted to each subject/ course if the student 
secures not less than 35% ( 18 Marks out of 50)in the semester-end examination(SEE), and a minimum of 40% (40 
marks out of 100) in the sum total of the CIE (Continuous Internal Evaluation) and SEE (Semester End Examination) 
taken together 
Continuous Internal Evaluation: 

1. Three Unit Tests each of 20 Marks (duration 01 hour) 
2 First test at the end of 5th week of the semester 
3. Second test at the end of the 10th week of the semester 
4. Third test at the end of the 15th week of the semester 

Two assignments each of 10 Marks 
5. First assignment at the end of 4h week of the semester 
6. Second assignnment at the end of 9th week of the semester 

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and P0s for 20 Marks 
(duration 01 hours) 

7. At the end of the 13th week of the semester 
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks and will be 
scaled down to 50 marks 

(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the methods of 
the CIE. Each method of CIE should have a different syllabus portion of the course). 
CIE methods /question paper is designed to attain the different levels of Bloom's taxonomy as per the 
outcome defined for the course. 

Semester End Examination: 

Theory SEE will be conducted by University as per the scheduled timetable, with common question papers for the 
subject (duration 03 hours) 

The question paper will be set for 100 marks and marks scored will be proportionally scaled down to 50 
marks 

The question paper will have ten questions. Each question is set for 20 marks. 
There will be 2 questions from each module. Each of the two questions under a module (with a maximum of 
3 sub-questions), should have a mix of topics under that module. 

The students have to answer 5 full questions, selecting one full question from each module 
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Suggested Learning Resources: 
Text Books: 

1. 
2. E.Kreyszig:"AdvancedEngineeringMathematics'",JohnWiley&Sons, 10"Ed.(Reprint),2016. 

Reference Books 

1. 

B.S.Grewal:"HigherEngineeringMathematics",Khannapublishers,44"Ed.2018 
2. V.Ramana:"HigherEngineeringMathematics"McGraw-HillBducation, 1 | thEd. 

SrimantaPal &Subodh C.Bhunia:"EngineeringMathematics"OxfordUniversityPress,3rdReprint, 2016. 3. N.P Bali and Manish Goyal: "A textbook of Engineering Mathematics" Laxmi Publications, Latest edition. 

4, C. Ray Wylie, Louis C. Barrett: "Advanced Engineering Mathematics" McGraw - Hill Book Co.Newyork, Latested. 
5. Gupta C.B, Sing S.R and Mukesh Kumar: "Engineering Mathematic for Semester I and II", Mc Graw Hill Education(India) Pvt. Ltd2015. 

6. H.K.DassandEr.RajnishVerma:"HigherEngineeringMathematics"S.ChandPublication(2014). 
7. JamesStewart:"Calculus"Cengagepublications, 7thedition,4thReprint2019. 

Web links and Video Lectures (e-Resources): 
http://.ac.in/courses.php?disciplinelD=111 
http://www.class-central.com/subject/math(MOOCs) http://academicearth.org/ 
http://www.bookstreet.in. 
VTU e-ShikshanaProgram 

VTU EDUSATProgram 
Activity-Based Learning (Suggested Activities in Class)/ Practical Based learning 

Quizzes 
Assignments 
Seminars 

Jiddesh 
H.O.D. 

Dept. Of Electronics & Communcation Alva' Institute o T 
TechrologY Mijar, MO0DbiUi -574 22 
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02.10.2022 

III Semester 

Course Code 

Teaching Hours/Week (L: T: P:S) 

Total Hours of Pedagogy 

Credits 

pE. Electronics & Communication Engineering / B.B: Electronlcs & Telecommunication Engineering NEP, Outcome Based Education (0BE) and Choice Based Credit System (CBCS) (Effective from the academic year 2021 22) 

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI 

Course objectives: This course will enable students to: 

outcomes. 

Digital System Design Using Verilog 

Teaching-Learning Process (General Instructions) 

3. To impart design methods and analysis of sequential logic circuits. 

40 hours Theory + 13 Lab slots 
(3:0:2:0) 

2. To impart the concepts of designing and analyzing combinational logic circuits. 

21EC32 

1. To impart the concepts of simplifying Boolean expression using K-map techniques and Quine 
McCluskey minimization techniques. 

Give Programming Assignments. 

Teaching-Learning 
Process 

04 

4. To impart the concepts of Verilog HDL-data flow and behavioral models for the design of digital 
systems. 

These are sample Strategies, which teacher can use to accelerate the attainment of the various course 

CIE Marks 

Teaching-Learning Process 

SEE Marks 

Lecture method (L) does not mean only traditional lecture method, but different type of teaching 
methods may be adopted to develop the outcomes. 

(Section 5.1 to 5.7 of Text 2) 

Total Marks 

Show Video/animation films to explain the different concepts of Linear Algebra & Signal Processing. 
Encourage collaborative (Group) Learning in the class. 

Exam Hours 

Ask at least three HOTS (Higher order Thinking) questions in the clas, which promotes critical 
thinking. 
Adopt Problem Based Learning (PBL), which fosters students' Analytical skills, develop thinking 
skills such as the ability to evaluate, generalize, and analyze information rather than simply recall it. 
Topics will be introduced in a multiple representation. 

RBT Level: L1, L2, L3 

50 

Show the different ways to solve the same problem and encourage the students to come up with 
their own creative ways to solve them. 

Chalk and Talk, YouTube videos 

50 

Discuss how every concept can be applied to the real world - and when that's possible, it helps 
improve the students' understanding. 

Module-1 

100 

Adopt Flipped class technique by sharing the materials/ Sample Videos prior to the class and have 
discussions on the that topic in the succeeding classes. 

03 

Module-2 

Principles of Combinational Logic: Definition of combinational logic, Canonical forms, Generation of 
SWitching equations from truth tables, Karnaugh maps- up to 4 variables, Quine-McCluskey Minimization 
Technique, Quine-McCluskey using Don't Care Terms. (Section 3.1 to 3.5 of Text 1). 

Chalk and Talk, YouTube videos 

RBT Level: L1, L2, L3 

Logic Design with MSI Components and Programmable Logic Devices: Binary Adders and 

Subtractors, Comparators, Decoders, Encoders, Multiplexers, Programmable Logic Devices (PLDs) 
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lons and its Applications: The Master-Slave Flip-flops (Pulse-Triggered flip-flops): SR flip-flops, 
IK Rip Aops, Characteristic equations, Registers, Binary Ripple Counters, Synchronous Binary Counters, 
Caunters based on Shift Registers, Design of Synchronous mod-n Counter using clocked T, JK, D and SR lip-flops. (Section 6.4, 6.6 to 6.9 (Excluding 6.9.3) of Text 2) 
Teaching-Learning 
Process 

Teaching-Learning 
Process 

Introduction to Verilog: Structure of Verilog module, Operators, Data Types, Styles of Description. 
(Section 1.1 to 1.6.2, 1.6.4 (only Verilog), 2 of Text 3) Verilog Data flow description: Highlights of Data flow description, Structure of Data flow description. 
(Section 2.1 to 2.2 (only Verilog) of Text 3) 

Teaching-Learning Process 

1 

Verilog Behavioral description: Structure, Variable Assignment Statement, Sequential Statements, 
Loop Statements, Verilog Behavioral Description of Multiplexers (2:1, 4:1, 8:1). (Section 3.1 to 3.4 (only 
Verilog) of Text 3) 

2 

Verilog Structural description: Highlights of Structural description, Organization of structural 
description, Structural description of ripple carry adder. (Section 4.1 to 4.2 of Text 3) 

3 

4 

6 

7 

Module-3 

8 

Chalk and Talk, YouTube videos 

Using suitable simulation software, demonstrate the operation of the following circuits: SLNo 

RBT Level: L1, L2, L3 

10 
11 

Module-4 

12 

Chalk and Talk, YouTube videos, Programming assignments RBT Level: L1, L2, L3 

Module-5 

Chalk and Talk, YouTube videos, Programming assignments RBT Level: L1, L2, L3 

PRACTICAL COMPONENT OF IPCC 

To simplify the given Boolean expressions and realize using Verilog program. 
Experiments 

To realize Adder/Subtractor (Full/half) circuits using Verilog data flow description. To realize 4-bit ALU using Verilog program. 
To realize the following Code converters using Verilog Behavioral description a) Gray to binary and vice versa b) Binary to excess3 and vice versa To realize using Verilog Behavioral description: 8:1 mux, 8:3 encoder, Priority encoder To realize using Verilog Behavioral description: 1:8 Demux, 3:8 decoder, 2-bit Comparator To realize using Verilog Behavioral description: 

Use FPGA/CPLD kits for downloading Verilog codes and check the output for interfacing experiments. 

working. 

Flip-flops: a) JK type b) SR type c) Ttype and d) D type 

specified direction (by N steps). 

1o realize Counters - up/down (BCD and binary) using Verilog Behavioral description. Demonstration Experiments (For CIE only - not to be included for SEE) 

Verilog Program to interface a Stepper motor to the FPGA/CPLD and rotate the motor in the 

Verilog programs to interface a Relay or r ADC to the FPGA/CPLD and demonstrate its working. Verilog programs to interface DAC to the FPGA/CPLD for Waveform generation. Verilog programs to interface Switches and LEDs to the FPGA/CPLD and demonstrate its 
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Course Outcomes 

At the end of the course the student will be able to: 

1 Simplify Boolean functions using K-map and Quine-McCluskey minimization technique. 
2. Analyze and design for combinational logic circuits. 
2 Analyze the concepts of Flip Flops (SR, D, T and JK) and to design the synchronous sequential circuits using Flip Flops. 
A Model Combinational circuits (adders, subtractors, multiplexers) and sequential circuits using Verilog 

descriptions. 
Assessment Details (both CIE and SEE) 
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be 
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
cOurse if the student secures not less than 35% (18 Marks out of 50) in the semester-end examination 
(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together 

CIE for the theory component of IPCC 
Two Tests each of 20 Marks (duration 01 hour) 

First test at the end of 5th week of the semester 
Second test at the end of the 10th week of the semester 

Two assignments each of 10 Marks 
First assignment at the end of 4th week of the semester 
Second assignment at the end of 9th week of the semester 

Scaled-down marks of two tests and two assignments added will be CIE marks for the theory component 
of IPCC for 30 marks. 

CIE for the practical component of IPCC 

On completion of every experiment/program in the laboratory, the students shall be evaluated 
and marks shall be awarded on the same day. The 15 marks are for conducting the experiment 
and preparation of the laboratory record, the other 05 marks shall be for the test conducted at 
the end of the semester. 

The CIE marks awarded in the case of the Practical component shall be based on the continuous 
evaluation of the laboratory report. Each experiment report can be evaluated for 10 marks. 
Marks of all experiments' write-ups are added and scaled down to 15 marks. 

Ihe laboratory test (duration 03 hours) at the end of the 15th week of the semester /after 

Completion of all the experiments (whichever is early) shall be conducted for 50 marks and 

Scaled down to 05 marks. 
elçdOWn marks of write-up evaluations and tests added will be CIE marks for the laboratory 

component of IPCC for 20 marks. 
SEE for IPCC 
Theory SEE will be conducted by University as per the scheduled timetable, with common question 

papers for the course (duration 03 hours) 
*G question paper will have ten questions. Each question is set for 20 marks. 

re will be 2 questions from each module. Each of the two questions under a module (with a 

amum of 3 sub-questions). should have a mix of topics under that module. 

The students have to answer 5 full guestions, selecting one full question from each module. 
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The theory portion of the lPCG shall be for both CIE and SEE, whereas the practical portion will haye a cIE component only. Questions mentioned in the SEE paper shall include questions from the practical component. 
The minimum marks to be secured in CIE to appear for SEE shall be the 12 (40% of maximum marks-30) in the theory component and 08 (40% of maximum marks -20) in the practical component. The laboratory component of the IPCC shall be for CIE only., However, in SEE, the questions from the laboratory component shall be included. The maximum of 04/05 questions to be set from the practical component of IPCC, the total marks of all questions should not be more than the 20 marks. 

SEE will be conducted for 100 marks and students shall secure 35% of the maximum marks to qualify in the SEE. Marks secured out of 100 will be scaled down to 50 marks. 
Suggested Learning Resources: 
Text Books 

1. Digital Logic Applications and Design by John M Yarbrough, Thomson Learning, 2001. 2. Digital Principles and Design by Donald D Givone, McGraw Hill, 2002. 3. HDL Programming VHDL and Verilog by Nazeih M Botros, 2009 reprint, Dreamtech press. Reference Books: 
1. Fundamentals of logic design, by Charles H Roth Jr., Cengage Learning 2. Logic Design, by Sudhakar Samuel, Pearson/ Sanguine, 2007 3. Fundamentals of HDL, by Cyril P R, Pearson/Sanguine 2010 
Activity Based Learning (Suggested Activities in Class)/ Practical Based learning Programming Assignments / Mini Projects can be given to improve programming skills. 

H.0.D. 

Dest. O $lectronics & ComsTie atio., 

Aiva' :nstitute o Engg. &Techology 

Mija, MgoDBIDR) 974 225 
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III Semester 

Course Code 

Teaching Hours/Week (L: T: P: S) 

Total Hours of Pedagogy 

Credits 

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI Dlectronics & Communication Engineering/ B.E: Electronics & Telecommunication Engineering NEP, Outcome Based Education (OBE) and Cholce Based Credit System (CBCS) (Effective from the academic year 2021- 22) 

outcomes. 

Course objectives: This course will enable students to: 

Basic Signal Processing 
21EC33 

Teaching-Learning Process (General Instructions) 

(3:0:2:0) 
40 hours Theory+ 13 Lab slots 

04 

Give Programming Assignments. 

Preparation: To prepare students with fundamental knowledge/ overview in the field of Signal Processing with Familiarization with the concept of Vector spaces and orthogonality with a qualitative insight into applications in communications. 

CIE Marks 

Core Competence: To equip students with a basic foundation of Signal Processing by delivering the basics of quantitative parameters for Matrices & Linear Transformations, the mathematical description of discrete time signals and systems, analyzing the signals in time domain using convolution sum, classifying signals into different categories based on their properties, analyzing Linear Time Invariant (LTI) systems in time and transform domains 

SEE Marks 

Total Marks 

These are sample Strategies, which teacher can use to accelerate the attainment of the various course 

(Refer Chapters 2 and 3 of Text 1) 

Exam Hours 

Gram-Schmidt Orthogonalization procedure 

Learning 

50 

Lecture method (L) does not mean only traditional lecture method, but different type of teaching 
methods may be adopted to develop the outcomes. 

Process 

50 

Show Video/animation films to explain the different concepts of Linear Algebra & Signal Processing. 
Encourage collaborative (Group) Learning in the class. 

100 

Ask at least three HOTS (Higher order Thinking) questions in the class, which promotes critical 

thinking 

RBT Level: L1, L2, L3 

03 

Adopt Problem Based Learning (PBL), which fosters students' Analytical skills, develop thinking 
skills such as the ability to evaluate, generalize, and analyze information rather than simply recall it. 
Topics will be introduced in a multiple representation. 
Show the different ways to solve the same problem and encourage the students to come up with 
their own creative ways to solve them. 

Discuss how every concept can be applied to the real world -and when that's possible, it helps 
improve the students' understanding. 

Module-1 

Adopt Flipped class technique by sharing the materials / Sample Videos prior to the class and have 
dlscussions on the that topic in the succeeding classes. 

yector Spaces: Vector spaces and Null subspaces, Rank and Row reduced form, Independence, Basis and 
dimension, Dimensions of the four subspaces, Rank-Nullity Theorem, Linear Transformations 

Orthogonality: Orthogonal Vectors and Subspaces, Projections and Least squares, Orthogonal Bases and 

Teaching- Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments 
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alues and Eigen vectors: Review of Eigen values and Diagonalization of a Matrix, Special 
Matrices (Positive Definite, Symmetric) and their properties, Singular Value Decomposition. 

(Refer Chapter 5, Text 1) 

Teaching 
Learning 
Process 

lntroduction and Classification of signals: Definition of signal and systems with examples, Elementary 
signals/Functions: Exponential, sinusoidal, step, impulse and ramp functions 

Teaching 
Learning 

Basic Operations on signals: Amplitude scaling, addition, multiplication, time scaling. time shift and 
time reversal. Expression of triangular, rectangular and other waveforms in terms of elementary signals 

Svctem Classification and properties: Linear-nonlinear, Time variant -invariant, causal-noncausal, 
static-dynamic, stable-unstable, invertible. 

Process 

(Text 2) [Only for Discrete Signals & Systems] 

Teaching 
Learning 
Process 

Time domain representation of LTI System: Impulse response, convolution sum. Computation of 
convolution sum using graphical method for unit step and unit step, unit step and exponential, 
exponential and exponential, unit step and rectangular, and rectangular and rectangular. 

Module-2 

LTI System Properties in terms of impulse response: System interconnection, Memory les, Causal, 
Stable, Invertible and Deconvolution and step response 

(Text 2) 

(Text 2) [Only for Discrete Signals & Systems] 

Teaching 
Learning 
Process 

Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments 
RBT Level: L1, L2, L3 

SLNo 

Module-3 

1 

2 

3 

The Z-Transformns: Z transform, properties of the region of convergence, properties of the Z-transform, 
Inverse Z-transformn by partial fraction, Causality and stability, Transform analysis of LTI systems. 

4 

Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments 
RBT Level: L1, L2, L3 

6 

Module-4 

Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments 
RBT Level: L1, L2, L3 

Module-5 

Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments 
RBT Level: L1, L2, L3 

PRACTICAL COMPONENT OF IPCC 

Experiments 
a Program to create and modify a vector (array). 

D. Program to create and modify a matrix. 

Programs on basic operations on matrix. 

Program to solve system of linear equations. 

Program for Gram-Schmidt orthogonalization. 

Program to find Eigen value and Eigen vector. 

Program to find Singular value decomposition. 



02.10.2022 

7 

8 

9 

10 

11 

12 

Program to generate discrete waveforms. 

Program to perform basic operation on signals. 

Program to perform convolution of two given sequences. 
Program to perform verification of commutative property of convolution. Program to perform verification of distributive property of convolution. C. Program to perform verification of associative property of convolution. Program to compute step response from the given impulse response. 

a. 

b 

Programs to find Z-transform and inverse Z-transform of a sequence. 

Course outcomes (Course Skill Set) 
At the end of the course the student will be able to : 

1. Understand the basics of Linear Algebra 
2. Analyse different types of signals and systems 
3. Analyse the properties of discrete-time signals & systems 
4. Analyse discrete time signals & systems using Z transforms 
Assessment Details (both CIE and SEE) 
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. 
The minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be 
deemed to have satisfied the academic requirements and earned the credits allotted to each subject/ 
course if the student secures not less than 35% (18 Marks out of 50) in the semester-end examination 
(SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal 
Evaluation) and SEE (Semester End Examination) taken together 

CIE for the theory comnponent of IPCC 

Two Tests each of 20 Marks (duration 01 hour) 
First test at the end of 5th week of the semester 

Second test at the end of the 10th week of the semester 

Two assignments each of 10 Marks 
First assignment at the end of 4h week of the semester 
Programming assignment at the end of 9h week of the semester, which can be implemented 
using programming languages like C++/Python/Java/Scilab 

Scaled-down marks of two tests and two assignments added will be CIE marks for the theory component 
of IPCC for 30 marks. 

CIE for the practical component of IPCC 

On completion of every experiment/program in the laboratory, the students shall be evaluated 
and marks shall be awarded on the same day. The 15 marks are for conducting the experiment 
and preparation of the laboratory record, the other 05 marks shall be for the test conducted at 

the end of the semester. 
1ne CIE marks awarded in the case of the Practical component shall be based on the continuous 

evaluation of the laboratorv report. Each experiment report can be evaluated for 10 marks. 

aKS Or all experiments' write-ups are added and scaled down to 15 marks. 

he laboratory test (duration 03 hours) at the end of the 15th week of the semester /after 

COmpletion of all the experiments (whichever is early) shall be conducted for 50 marks and 

Scaled down to 05 marks. Scaled-down marks of write-up evaluations and tests added will be CIE 

Component of IPCC for 20 marks. 

marks for the laboratory 
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SEE for IPCC 
DEert will be conducted by University as per the scheduled timetable, with common question papers for the course (duration 03 hours) 

The auestion paper will have ten questions. Each question is set for 20 marks. 
There will be 2 questions from each module. Each of the two questions under a module (with a 
maximum of 3 sub-questions), should have a mix of topics under that module. 
The students have to answer 5 full questions, selecting one full guestion from each module. 

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical 
portion will have a CE component only. Questions mentioned in the SEE paper shall 
include questions from the practical component. 

The minimum marks to be secured in CIE to appear for SEE shall be the 12 (40% of 
maximum marks-30) in the theory component and 08 (40% of maximum marks -20) in 
the practical component. The laboratory component of the IPCC shall be for CIE only. 
However, in SEE, the questions from the laboratory component shall be included. The 
maximum of 04/05 questions to be set from the practical component of 1IPCC, the total 
marks of all questions should not be more than the 20 marks. 

SEE will be conducted for 100 marks and students shall secure 35% of the maximum marks to 
qualify in the SEE. Marks secured out of 100 will be scaled down to 50 marks. 
Suggested Learning Resources: 

Text Books 

1. Gilbert Strang, "Linear Algebra and its Applications", Cengage Learning, 4th Edition, 2006, ISBN 
97809802327 

2. Simon Haykin and Barry Van Veen, "Signals and Systems", 2nd Edition, 2008, Wiley India. ISBN9971-51 
239-4. 

Reference Books: 
1. Michael Roberts, "Fundamentals of Signals & Systems",2nd edition, Tata McGraw-Hill, 2010, ISBN978-0 

07-070221-9. 
2. Alan V Oppenheim, Alan S Willsky and S Hamid Nawab, "Signals and Systems" Pearson Education Asia / 

PHI, 2"" edition, 1997. Indian Reprint 2002. 
3. HP Hsu, R Ranjan, "Signals and Systems", Schaum's outlines, TMH, 2006. 

4. BPLathi, "Linear Systems and Signals", Oxford University Press, 2005. 
5. Ganesh Rao and Satish Tunga, "Signals and Systems", Pearson/Sanguine. 
6. Seymour Lipschutz, Marc Lipson, "Schaums Easy Outline of Linear Algebra", 2020. 

Web links and Video Lectures (e-Resources): 

Video lectures on Signals and Systems by Alan V Oppenheim 
Lecture 1,Introduction | MIT RES.6.007 Signals and Systems, Spring 2011 - YouTube 

Lecture 2, Signals and Systems: Part 1 | MIT RES.6.007 Signals and Systems. Spring 2011 - YouTube 

NPTEL video lectures signals and system: ups4/wWW.youtube.com/watch?y=7Z3LESUM-6Y&list=PLbMVogViSnlQ02bah2uRZIRZ 9kfogZyx 

Video lectures on Linear Algebra by Gilbert Stran8 
/www.youtube.com /watch ?y=ZK30402wflc&list=PL49CF3715CB9EF31D&index=1 

Activity Based Learning (Suggested Activities in Class)/ Practical Based Ilearning 

ng Assignments/ Mini Projects can be given to improve programming skills 

beot. O Électronics & 
Communcatio 

Atva' Institute o Engg. & Technology 

Mijy, 
MOODBIDRI -574 225 



01.10.2022 

III Semester 

Course Code 

D E. Rlectronics & Commnunication Engineering/ B.E: Electronics & Telecommunlcation Engineering NEP, Outcome Based Education (OBE) and Cholce Based Credit System (CBCS) (Effective from the academic year 2021 - 22) 

Teaching Hours/Week (L:T:P: S) 

Total Hours of Pedagogy 

Credits 

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI 

Analog Electronic Circuits 

Course objectives:This course will enable students to 

21EC34 

3:0:0:1 

40 

3 

Teaching-Learning Process (General Instructions) 

Explain various BT parameters, connections and configurations. 
Design and demonstrate the diode circuits and transistor amplifiers. 
Explain various types of FET biasing and demonstrate the use of FET amplifiers. 
Analyze Power amplifier circuits in different modes of operation. 
Construct Feedback and Oscillator circuits using FET. 

3. Encourage collaborative (Group) Learning in the class 

Process 

CIE Marks 

SEE Marks 

Total Marks 

2.Show Video/animation films to explain evolution of communication technologies. 

Teaching 
Learning 

Exam Hours 

These are sample Strategies, which teacher can use to accelerate the attainment of the various course 
outcomnes. 

1.Lecture method (L) does not mean only traditional lecture method, but different type of teaching 
methods may be adopted to develop the outcomes. 

4.Ask at least three HOTS (Higher order Thinking) questions in the class, which promotes critical thinking 
5.Adopt Problem Based Learning (PBL), which fosters students' Analytical skills, develop thinking skills 

such as the ability to evaluate, generalize, and analyze information rather than simply recall it. 

Module-1 

6.Show the different ways to solve the same problem and encourage the students to come up with their 
oWn creative ways to solve them. 

7.Discuss how every concept can be applied to the real world -and when that's possible, it helps improve 
the students' understanding. 

capacitances, High frequency model. 

50 

frequency response. 

50 

BJT Biasing: Biasing in BJT amplifier circuits: The Classical Discrete circuit bias (Voltage-divider 
bias), Biasing using a collector to base feedback resistor. 

|Text 1: 3.5(3.5.1, 3.5.3), 3.6(3.6.1 to 3.6.7), 4.5(4.5.1, 4.5.2, 4.5.3), 4.6(4.6.1 to 4.6.7)] 

100 

Small signal operation and Models: Collector current and transconductance, Base current and input 
resistance, Emitter current and input resistance, voltage gain, Separating the signal and the DC 

quantities, The hybrid i model, The T model. 

3 

MOSFETs: Biasing in MOS amplifier circuits: Fixing VGS, Fixing VG, Drain to Gate feedback resistor. 

Small signal operation and modeling: The DC bias point, signal current in drain, voltage gain, small 

SIgnal equivalent circuit models, transconductance, The Tequivalent circuit model. 

Chalk and talk method, Power Point Presentation. 

Module-2 

Self-study topics:Basic BJT Amplifier onfigurations- Design of Common Emitter and 
Common collector amplifier circuits. 
RBT Level: L1, L2, L3 

usPET Amplifier configuration: Basic configurations, characterizing amplifiers, CS amplifier with 

and without source resistance RS, Source follower. 
MOSFET internal capacitances and High frequency model: The gate capacitive effect, Junction 

Frequency response of the CS amplifier: The three frequency bands, high frequency response, Low 

1/3 
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lators: FET based Phase shift oscillator, LC and Crystal Oscillators (no derivation) Wext 1: 4.7(4.7.1 to 4.7.4, 4.7.6) 4.8(4.8.1, 4.8.2, 4.8.3), 4.9, 12.2.2, 12.3.1, 12.3.21 Teaching 
Learning 
Process 

Learning 
Process 

Paedback Amplifier: General feedback structure, Properties of negative feedback, The Four Basic Eeedback Topologies, The series-shunt, series-series, shunt-shunt and shunt-series amplifiers (Qualitative Analysis). 

Chalk and talk method, Power Point Presentation. 

Otout Stages and Power Amplifiers: Introduction, Classification of output stages, Class A output stage. Class B output stage: Transfer Characteristics, Power Dissipation, Power Conversion efficiency, Class AB output stage, Class C tuned Amplifier. 

Self-study topics:Discrete Circuit MOS Amplifier - The common source amplifier and the source follower. 

Text 1: 7.1, 7.2, 7.3, 7.4.1, 7.5.1, 7.6 (7.6.1 to 7.6.3), 13.1, 13.2, 13.3(13.3.1, 13.3.2, 13.3.3, 13.4, 13.7)] Teaching Chalk and talk method, Power Point Presentation. 

RBT Level: L1, L2, L3 

Teaching 
Learning 
Process 

Module-3 

Op-Amp Circuits:Op-amp DC and AC Amplifiers, DAC -Weighted resistor and R-2R ladder, ADC Successive approximation type, Small Signal half wave rectifier, Absolute value output circuit, Active Filters, First and second order loW-pass and high-pass Butterworth filters, Band-pass filters, Band reject filters. 
555 Timer and its applications: Monostable and Astable Multivibrators. 

Self-study topics:Class D power amplifier. RBT Level: L1, L2, L3 

[Text 2: 6.2, 8.11(8.11.1a, 8.11.1b), 8.11.2a, 8.12.2,8.13 7.2, 7.3, 7.4, 7.5, 7.6, 7.8, 7.9, 9.4.1, 9.4.1(a), 9.4.3, 9.4.3(2)] 

Teaching 
Learning 
Process 

Module-4 

Chalk and talk method, Power Point Presentation. 

Overview of Power Electronic Systems: Power Electronic Systems, Power Electronic Converters and Applications. 

Self-study topics: Clippers and Clampers, Peak detector, Sample and hold circuit. 
RBT Level: L1, L2, L3 

Thyristors: Static Anode-Cathode characteristics and Gate characteristics of SCR, Turn-ON methods, 
Turn-off Mechanism, Turn-OFF Methods: Natural and Forced Commutation - Class A without design 
consideration. 
Gate Trigger Circuit: Resistance Firing Circuit, Resistance capacitance firing circuit, Unijunction 
Transistor: Basic operation and UJT Firing Circuit. 

[Text 3: 1.3, 1.5,1.6, 2.2,2.3,2.4,2.6, 2.7,2.9, 2.10,3.2,3.5.1, 3.5.2,3.6.1, 3.6.3,3.6.4] 

Module-5 

Course Outcomes (Course Skill Set) 

Chalk and talk method, Power Point Presentation. 
Self-study topics: Basic Construction, working and applications of DIAC, TRIAC, IGBT, GTO. 
RBT Level: L1, L2, L3 

At the end of the course the student will be able to : 

Design and analyze FET amplifiers and oscillatorswith diferent circuit configurations and biasing 
conditions. 

ASSeSsment Details (both CIE and SEE) 

Understand the characteristics of BJTs and FETs for switching and amplifier circuits. 

Onderstand the feedback topologies and approximations in the design of amplifiers and oscillators. 
*Design of circuits using linear ICs for wide range applications such as ADC, DAC, filters and timers. 

Understand the power electronic device components and its functions for basic power electronic 
circuits. 

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. 
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inimum passing mark for the CIE is 40% of the maximum marks (20 marks out of 50). A student Lau be deemed to have satisfied the academic requirements and earned the credits allotted to each inct course if the student secures not less than 35% (18 Marks out of 50) in the semester-end ingtion (SEE), and a minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Totornal Evaluation) and SEE (Semester End Examination) taken together. 
Continuous Internal Evaluation: 

Three Unit Tests each of 20 Marks (duration 01 hour) 
1 First test at the end of 5th week of the semester 
2 Second test at the end of the 10th week of the semester 
2 Third test at the end of the 15th week of the semester 

Two assignments each of 10 Marks 

4. First assignment at the end of 4th week of the semester 
5. Second assignment at the end of 9th week of the semester 

Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks 
(duration 01 hours) 

6. At the end of the 13th week of the semester 
The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks 
and will be scaled down to 50 marks 

(to have less stressed CIE, the portion of the syllabus should not be common /repeated for any of the 
methods of the CIE. Each method of CIE should have a different syllabus portion of the course). 

3. 

CIE methods /question paper is designed to attain the different levels of Bloom's taxonomy as per 
the outcome defined for the course. 
Semester End Examination: 

Theory SEE will be conducted by University as per the scheduled timetable, with common question 
papers for the subject (duration 03 hours) 
1. The question paper will have ten questions. Each question is set for 20 marks. 
2. There will be 2 questions from each module. Each of the two questions under a module (with a 

maximum of 3 sub-questions), should have a mix of topics under that module. 
The students have to answer 5 full questions, selecting one full question from each module. 

4. Marks scored out of 100 shall be proportionally reduced to 50 marks. 

Suggested Learning Resources: 
Books 

1. Microelectronic Circuits, Theory and Applications, Adel S Sedra, Kenneth C Smith, 6thEdition, Oxford, 

2015.1SBN:978-0-19-808913-1 

L. Op-Amps and Linear Integrated Circuits, Ramakant A Gayakwad, 4thEdition, Pearson Education, 

2018. ISBN: 978-93-325-4991-3 

3. MD Singh and KB Khanchandani, Power Electronics, 2nd Edition, Tata Mc-Graw Hill, 2009, 

ISBN: 0070583897" 

Web links and Video Lectures (e-Resources): 

Integrated Electronics: Analog and Digital Circuits and Systems, Jacob Millman, Christos C. 

Halkias, McGraw-Hill, 2015. 
Electronic Devices and Circuit, Boylestad & Nashelsky, Eleventh Edition, Pearson, January 2015. 

H.O. D. 

Dept. Of Electrenics & 
Communncation 

Alva' Institute of Engg. & Technotogs 

Mijar, MO0DBIDRI - 574 225 



02.10.2022 

III Semester 

Course Code 

Credits 

Teaching Hours/Week (L:T:P: S) 

Course objectives: 

SLNo. 

1 

This laboratory course enables students to 

2 

tas 

3 

4 

5 

RE: Electronics & Communication Engineering / B.E: Electronlcs & Telecommunlcatlon Engineering 
NEP, Outcome Based Education (OBE) and Cholce Based Credit System (CBCS) (Effectlve from the academic year 2021- 22) 

6 

8 

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI 

Analog and Digital Electronics Lab 

Tlederstand the electronic circuit schematic and its working 

21ECL35 

0:0:2:0 

Bealize and test amplifier and oscillator circuits for the given specifications 

Design and set-up BJT/FET 

IJse the suitable ICs based on the specifications and functions. 

Study the static characteristics of SCR and test the RC triggering circuit. 

1 

Design and test the combinational and sequential logic circuits for their functionalities. 

Design and implement 

Realize the opamp circuits for the applications such as DAC, implement mathematical functions and precision rectifiers. 

Design and set up the circuits using opamp: 

Experiments 

i) Adder, i) Integrator, ii) Differentiator and iv) Comparator 

Realize 

i) Colpitts Oscillator, ii) Crystal Oscillator and iii) RC Phase shift oscillator 

Design and set up the BJT common emitter voltage amplifier with and without feedback and determine the gain- bandwidth product, input and output impedances. 

(b) Half subtractor & Full subtractor using NAND gates, 

a) Realize using NAND Gates: 

(a) Half Adder & Full Adder using basic gates and NAND gates, 

(c) 4-variable function using IC74151(8:1MUX). 

CIE Marks 

SEE Marks 

Realize 

Exam Hours 

Obtain the static characteristics of SCR and test SCR Controlled HWR and FWR using RC triggering 
circuit. 

) Binary to Gray code conversion & vice-versa (IC74139), 

(ii) BCD to Excess-3 code conversion and vice versa 

b) Realize the shift registers using IC7474/7495: 
) Master-Slave JK FIlip-Flop, ii) D Flip-Flop and iii) T Flip-Flop 

b) Mod-N Counter using IC7490/7476 

0) SISO (i) sIPO (iii) PISO (iv) PIPO (v) Ring counter and (vi) Johnson counter. 

c) Synchronous counter using IC74192 

50 

a) Design Mod- N Synchronous Up Counter & Down Counter using 7476 JK Flip-flop 

50 

3 
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10 

11 

12 

Design 4-bit R - 2R Op-Amp Digital to Analog Converter ) for a 4-bit binary input using toggle switches (ii) by generating digital inputs using mod-16 
Pseudorandom sequence generator using IC7495 
Test the precision rectifiers using opamp: i) Half wave rectifier ii) Full wave rectifier Design and test Monostable and Astable Multivibrator using 555 Timer Course outcomes (Course Skill Set): 

At the end of the course the student will be able to: 

4. 

1. Design and analyze the BJT/FET amplifier and oscillator circuits. 2. Design and test Opamp circuits to realize the mathematical computations, DAC and precision rectifiers. 
3. Design and test the combinational logic circuits for the given specifications. Test the sequential logic circuits for the given functionality. 5 Demonstrate the basic electronic circuit experiments using SCR and 555 timer. Assessment Details (both CIE and SEE) 

The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%. The minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be deemed to have satisied the academic requirements and earned the credits allotted to each course. The student has to secure not less than 35% (18 Marks out of 50) in the semester-end examination (SEE). 

Continuous Internal Evaluation (CIE): 
CIE marks for the practical course is 50 Marks. 
The split-up of CIE marks for record/ journal and test are in the ratio 60:40. 

Each experiment to be evaluated for conduction with observation sheet and record write-up. Rubrics for the evaluation of the journal/write-up for hardware/software experiments designed by the faculty who is handling the laboratory session and is made known to students at the beginning of the practical session. 
Record should contain all the specified experiments in the syllabus and each experiment write-up will be evaluated for 10 marks. 
Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks). Weightage to be given for neatness and submission of record/write-up on time. Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8th week of the semester and the second test shall be conducted after the 14h week of the semester. In each test, test write-up, conduction of experiment, acceptable result, and procedural knowledge WIll carry a weightage of 60% and the rest 40% for viva-voce. 
The suitable rubrics can be designed to evaluate each student's performance and learning ability. Kubrics suggested in Annexure-lI of Regulation book 
ne average of 02 tests is scaled down to 20 marks (40% of the maximum marks). The Sum of scaled--down marks scored in the report write-up/journal and average marks of two tests is the total CIE marks scored by the student. 

Semester End Evaluation (SEE)}: SEE marks for the practical course is 50 Marks. SEE shall be conducted jointly by the two examiners of the same institute, examiners are appointed by the University 
All laboratory experiments are to be included for practical examination. 
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(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer script to be 
strictly adhered to by the examiners. OR based on the course requirement evaluation rubrics shall be 

decided jointly by examiners. 
Students can pick one question (experiment) from the questions lot prepared by the internal /external 

examiners jointly. 
Evaluation of test write-up/ conduction procedure and result/viva will be conducted jointly by 

examiners. 

Ceneral rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and result 
-60%. Viva-voce 20% of maximum marks. SEE for practical shall be evaluated for 100 marks and 
scored marks shall be scaled down to 50 marks (however, based on course type, rubrics shall be 

decided by the examiners) 
Change ofexperiment is allowed only once and 15% Marks allotted to the procedure part to be made 
zero. 

The duration of SEE is 03 hours 

Rubrics suggested in Annexure-II of Regulation book 

Suggested Learning Resources: 

1 Fundamentals of Electronic Devices and Circuits Lab Manual, David A Bell, 5th Edition, 2009, Oxford 

University Press. 

2. Op-Amps and Linear Integrated Circuits, Ramakant A Gayakwad, 4th Edition, Pearson Education, 

2018. ISBN: 978-93-325-4991-3. 

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

H.O. D, 
Dept. Of Electronics & Communncatie 
Alva' Institute of Engg. & Technotog; 

Mija, viOODB0RI- 574 225 


















































































































































