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21INT49Inter/Intra Institutional Interpship: All the students admitted to engineering programs under the lateral entry category shall have tm
a mandatory 21INT49 Inter/Intra Institutional Internship of 03 weeks during the Intervening period of Il and IV semesters. The internship shall be
slated for CIE only and will n9t have SEE. The letter grade earned through CIE shall be included In the IV semester grade card. The internship shall be
considered as a head of passing and shall be considered for vertical progression and for the award of degree. Those, who do not take up / complete

the internship shall be declarec_i fail and shall E\_ave to complete during subsequently after satisfying the internship requirements. The faculty
coordinator or mentor shall monitor the students’ internship progress and interact with them for the successful completion of the internship.

Non—credit mandatory courses (NCMC):
(A) Additional Mathematics | and Il
(1)These courses are prescribed for Ill and IV semesters respectively to lateral ent
programs, They shal attend the clésses during th? reSpeCt!\le semesters to complete all the formalities of the course and appear for the Continuous
Internal Evaluation (CIE). In case, anv student fails to register for the said course/fails to secure the minimum 40 % of the prescribed CIE marks
he/she shall be deemed to have secured an F grade. In such a case, the student has to fulfil the course requirements during subsequent semester,
to earn the qualifying CIE marks. These courses are slated for CIE only and have no SEE.

(2) Additional Mathematics | and If shall not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of
the courses shall be mandatory for the award of degree.

(3)Successful completion of the courses Additional Mathematics | and Il shall be indicated as satisfactory in the grade card. Non-completion of the
courses Additional Mathematics | and Il shall be indicated as Unsatisfactory.

(B) National Service Scheme/Physical Education (Sport and Athletics)/ Yoga:

(1) Securing 40 % o
gistered course. .
2) In case, students fail to secure 35 % marks in SEE, they have to appear for SEE dur
(3) In case, any student fails to register for NSS, PE or Yoga/fails to secure the mini
have not completed the requirements of the course. In such a case, the student h

e —

ry Diploma holders admitted to Ill semester of B.E./B.Tech.,

r more in CIE,35 % or more marks in SEE and 40 % or more in the sum total of CIE + SEE leads to successful completion of the

ing the subsequent examinations conducted by the University.
mum 40 % of the prescribed CIE marks, he/she shall be deemed to

as to fulfill the course requirements during subsequent semester/s
to earn the qualifying CIE marks.
(8) Successful completion of the course shall be indicated as satisfactory in the grade card. Non-completion of the course shall be indicated as
Unsatisfactory.
(5) These courses shall not be considered for vertical progression as well as for the calculation of SGPA and CGPA, but completion of the courses sh:
be mandatory for the award of degree.

\ Ability Enhancement Course - lil

21EC381 LD (Logic Design) Lab using Pspice / MultiSIM 21EC383 LIC (Linear Integrated Circuits) Lab using Pspice / MultiSIM
21EC382 - AEC (Analog Electronic Circuits) Lab 21EC384 LabVIEW Programming Basics
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B. E.(Common to all branches)
Choice Based Credit System (CBCS) and Outcome

SEMESTER - I1I

-Based Education (OBE)

TRANSFORM CALCULUS, FOURIER SERIES
AND NUMERICAL TECHNIQUES

Course Code 21MAT 31 CIE Marks 50

Teaching Hours/Week (L:T:P:S) SEE Marks 50

Total Hours of Pedagogy Total Marks 100
Credits

03 Exam Hours 03
goal of the course Transform Calculus, Fourier series and Numerical

Course objectives: The
techniques 21MAT 31 is

transform techniques
» Learn to use the Fourier series to re
engineering analysis.
> To enable the students to study Fourier Ty

> To develop proficiency in solving ordin
engineering applications, using numerical methods

Module-1: Laplace Transform
Definition and Laplace transforms of elementary functions (statements only). Problems on

Laplace'sTransform of et F(L), £ (), @ Laplace transforms of Periodic functions (statement
only) and unit-step function — problems.

Inverse Laplace transforms definition and problems, Convolut
Laplace transforms (without Proof) pro
ofdifferential equations.(8 Hours)

Self-study: Solution of simultaneous first-order differential equations.
(RBT Levels: L1, L2 and L3)

Teaching-Learning Process | Chalk and talk method / PowerPoint Presentation
Module-2: Fourier Series
Introduction toinfinite series, convergence and divergence. Periodic functions, Dirichlet’s condition. |
Fourier series of periodic functions with period 27 and arbitrary period. Half range Fourier series.
Practical harmonic analysis.(8 Hours)
Self-study: Convergence of series by D’ Alembert’s Ratio test and, Cauchy’sroot test.
(RBT Levels: L1,L2 and L3) : :
Teaching-Learning Process | Chalk and talk method / PowerPoint Presentation
Module-3: Infinite Fourier Transforms and Z-Transforms
Infinite Fourier transforms definition, Fourier sine and cosine transforms. Inverse Fourier transforms,
i i i orms. Problems.
g;:;::nlz:u;ﬁ; :;s:;? 23:;::01ﬁ?3£ﬁnition, Standard z-transforms, ]?amping and shifting rules,
Problems. Inverse z-transform and applications to solve difference equations.(8 Hours)
Self Study: Initial value and final value theorems, problems.

RBT : L2 and L3) - -
'(I‘eachilx;zlisarﬁiln’g Przcess Chalk and talk method / PowerPoint Presentation

ion theorem to find the inverse
blems.Laplace transforms of derivatives, solution

1/4



Module-4: Numerical Solution of Partial Differential Fquations
Classifications of second-order partial differential equations, finite difference approximations to

derivatives, Solution of Laplace’s equationusing 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, 1.2 and L3)

Teaching-Learning Process Chalk and talk method / PowerPoint Presentation

Module-5: Numerical Solution of Second-Order ODis and Calculus of Variations
Second-order differential equations - Runge-Kutta method and Milne's predictor and corrector
method. (No denivations 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 extremals 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 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
Continuous Internal Evaluation:
1. Three Unit Tests each of 20 Marks (duration 01 hour)

2. First test at the end of 5™ week of the semester
3. Second test at the end of the 10™ week of the semester |
4. Third test at the end of the 15" week of the semester
Two assignments each of 10 Marks
5. First assignment at the end of 4" week of the semester
6. Second assignment at the end of 9t 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)
7. Atthe end of the 13t 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)

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

marks
e 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

3/4



Suggested Learning Resources: ‘\

Text Books:

1.
2. E.Kreyszig:“AdvancedEngineerin gMulhemalics”,JohnWiley&Sons, 1 O‘hEd.(Reprint),ZOI 6.

Reference Books
1.

w N

B.S.Grewal:“HigherEngineeringMathematics”,Khannapublishers,44'hEd.20] 8

V.Ramana:“HigherEngineeringMathematics”McGraw—HillEducation,l 1thEgq,

SrimantaPal&SubodhC.Bhunia:“EngineeringMathematics”OxfordUniversityPress,3"dReprint, 2016.
N.P Bali and Manish Goyal: “A textbook of Engineering Mathematics” Laxmi Publications, Latest

edition.

C. Ray Wylie, Louis C. Barrett: “Advanced Engineering Mathematics” McGraw — Hill Book
Co.Newyork, Latested.

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(ZO14).
7. JamesStewart:“Calculus"Cengagepublications,7thedition,4thReprint2019.

| Web links and Video Lectures (e-Resources):

http://.ac.in/courses.php?disciplinelD:1 11
m://www.class-central.com/subiect/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

Ouldesh

H.O.D.

Dept. Of Electronics & Communication
Alva' - Institute o* © Technclogy
Mijar, MOCUSIL K, - 574 22,
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI

B.E: Electronics & 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)

11l Semester

_ Digital System bes'ﬂ“ Using Verllng" -
it CE,,_.Q.,,f,,ﬁ_, o 21EC32 — lcaeMaie 1 so
mHoul-s/Week (L:T:PS) | (3:0:20) ] SEEMarks | 50
Total Hours of Pedagogy 40 hours Tm 3 Labslots | Total Marks 100
= 04 Exam Hours 03
Course objectives: This course will enable students to:

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

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

To impart design methods and analysis of sequential logic circuits.

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

systems.

B wn

|
!
|
|
|
|
|
|

Teaching-Learning Process (General Instructions)

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

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

*  Show Video/animation films to explain the different concepts of Linear Algebra & Signal Processing.

¢ Encourage collaborative (Group) Learning in the class . ‘

o Askatleast three HOTS (Higher order Thinking) questions in the class, which promotes critical '
thinking. ‘z

* 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.

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

Give Programming Assignments.

|
|

Module-1
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 |

Technigue, uine-McCluskey using Don't Care Terms. (Section 3.1 to 3.5 of Text 1).

Teaching-Learning | Chalk and Talk, YouTube videos

Pro
g Tocess RBT Level: L1, L2, L3

Module-2

0 with MS| Comoonents and Programmable : Bi Adders and
d Programmable Logic Devices: Binary
on o 51 Gefuponents S o Programmable Logic Devices (PLDs)

» Comparators, Decoders, Encoders, Multiplexers,

TeaChing.L earning Chalk and Talk, YouTube videos
ss

Toc _’—_/______J
< RBT Level: L1, LZJL}_ﬂg [

— o
Logic Deg;
Subtr actorg
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 Medweg

Flip-Flops and its Applications: The Master-Slave F
JK flip flops, Characteristic equations, Registers, Binary Ripple Counters, Synchronous Binary Counters,
Counters based on Shift Registers, Design of Synchronoy

S mod-n Counter using clocked T, JK, D and SR
flip-flops. (Section 6.4, 6.6 to 6.9 (Excluding 6.9.3[ of Text 2)
Teaching-Learning Chalk and Talk, YouTube videos
Process RBT Level: L1,L2, L3
Module-4

Introduction to Verilog: Structure of Verilog module, Operators, Data Types,
(Section 1.1 to 1.6.2, 1.6.4 (only Verilo

Styles of Description.
8), 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-l.earning
Process

RBT Level: L1,L2, L3

Module-5
Verilog Behavioral descri

ption: Structure, Variable Assignment Statement, Sequential Statements,
Loop Statements, Verilog Behavioral Description of Multiplexers (2:1, 4:1, 8:1). i
Verilog) of Text 3)

Teaching-[.earning
Process

PRACTICAL COMPONENT OF IPCC

, demonstrate the operation of the following circuits:
SLNo Ex eriments
To simpli

fy the given Boolean €xpressions and realize using Verilog program.
2 I realize Adder/Subtractor (Full/half) circuits using Verilog data flow description.
3 To realize 4-bit ALU using Verilog program.
—

To realize the following Code converters using Verilog Behaviora] 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
 E—

To realize using Verilog Behavioral description: 1:8 Demux, 3:8 decoder, 2-bit Comparator
\

—_—
To realize using Verilog Behavioral description:

—— Flip-flops: a) JK type b) SR type ¢)Ttypeand d)D type
| Torealize Counters - up/down (BCD and bi

T —
nary) using Verilog Behavioral description.

" Demonstration Experiments
STGFPGA/ CPLD kits for downloading Verilog

Verilog Program to interface a Stepper motor to the FPGA/CPLD and rotate the motor in the
~—_] SPECified dlr

ection (by N steps). : :
—~——| Ver ilog Programs to interface a Relay or ADC to the FPGA/CPLD and demonstrate its working.
\ Verilog prog

rams to interface DAC to the FPGA/CPLD for Waveform generation.
Verilg

\\ 8 Programg to interface Switches and LEDs to the FPGA/CPLD and demonstrate its

(For CIE only - not to be included for SEE)

codes and check the output for interfacing experiments.
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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.
3. Analyze the concepts of Flip Flops (SR, D, T and JK) and to design the synchronous sequential circuits
‘ using Flip Flops.

4. 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)
o First test at the end of 5t week of the semester
e Second test at the end of the 10th week of the semester

Two assignments each of 10 Marks
e First assignment at the end of 4th week of the semester
e 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.

*  The laboratory test (duration 03 hours) at the end of the 15 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 marks for the laboratory

tomponent of |PCC for 20 marks.

SEE for IpcC |
Theory SEE vl be conducted by University as per the scheduled timetable, with common question
Papers for the coyrse (duration 03 hours)

The question paper will have ten questions. Each question is set for 20 marks. ‘
Each of the two questions under a module (with a
mix of topics under that module.
selecting one full question from each module.

There will pe 2 questions from each module.
Maximum of 3 sub-questions), should have a
The students have to answer 5 full questions,
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s The minim\fm 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

. However, in SEE, the

SEE will be conducted for 100 marks and students shall secure 35% of th i ifvi
the SEE. Marks secured out of 100 will be scaled down to 50 marks.  maximum marks to qualify in

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 PR, Pearson/Sanguine 2010

Activity Based Learning (Suggested Activities in Class) / Practical Based learning
Programming Assignments / Mini Projects can be given to improve programming skills.

PSSV W e
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VISVESVARAYA TECHNOLOGICAL UNIVE

B.E: Electronics & Communication Engineerlng /B.E: Electronics & Tel
NEP, Outcome Based Education (OBE) and Cholce Based Crede‘closn;;!tl::‘l:al:;zsl;lnui"eeﬂnl

(Effective from the academic year 2021 — 22)

RSITY, BELAGAVI

11l Semester
Basic Signal Processing T
Course Code 21EC33 CIE Marks 50
Teaching Hours/Week (L: T: P: 5) (3:0:2:0) SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 13 Lab slots Total Marks 100
Credits 04 Exam Hours 03

Course objectives: This course will enable students to:

Preparation: To prepare students with fundamental
Processing with Familiarization with the concept of Vect
insight into applications in communications.

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

knowledge/ overview in the field of Signal
or spaces and orthogonality with a qualitative

Teaching-Learning Process (General Instructions)

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

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

* Show Video/animation films to explain the different concepts of Linear Algebra & Signal Processing.

* Encourage collaborative (Group) Learning in the class.

* Askatleast three HOTS (Higher order Thinking) questions in the class, 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.

¢ 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.

*  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.

Give Programming Assignments.

Module-1

Vector 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
Orth°80nality: Orthogonal Vectors and Subspaces, Projections and Least squares, Orthogonal Bases and

Gram-Schm;dt Orthogonalization procedure
(Refer Chapters 7 and 3 of Text 1)

Ieaching- Chalk and Talk YouTube videos, Flipped Class Technique, Programming assignments
earnj !
o8 | RBT Level: L1, L2, L3
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- Module-2 - -

values and Eigen vectors: Review of Eigen values and Diagonalization of a Matrix, Special

igen X o
:}agmces (Positive Definite, Symmetric) and their properties, Singular Value Decomposition.
(Refer Chapter 5, Text n._
| (Refer AT~ ———
Teaching- Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments
Learning RBT Level: L1, L2, L3
Process -

Module-3

Introduction and Classiﬁca'tion.of signals: Definition of signal and systems with examples, Elementary
signals/Functions: Exponential, sinusoidal, step, impulse and ramp functions

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

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

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

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

Module-4

—

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.

LTI system Properties in terms of impulse response: System interconnection, Memory less, Causal,

Stable, Invertible and Deconvolution and step response

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

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

Module-5

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

(Text 2)

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

PRACTICAL COMPONENT OF IPCC

 SLNo | ~ Experiments

a. Program to create and modify a vector (array).
b.  Program to create and modify a matrix.

Programs on basic operations on matrix.
s s O sl opera e — I

Program to solve system of linear equations. i - I

: T

Program for Gram-Schmidt onhogonallza“"“' ] - —

5 v'*" »—7-." -

S Program to find Eigen value and Eigen V?“f’r' [
e
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F_Tﬂm to generate discrete waveforms. e ——————

Program to perform basic operation on signals,

8 |
9 |

Program to perform convolution of two given sequences,

10 a. Program to perform verification of commutative property of convolution.
b. Program to perform verification of distributive property of convolution.
c. Program to perform verification of associative property of convolution.

N

11 | program to compute step response from the given impulse response.

12 | programs to find Z-transform and inverse Z-transform of a sequence.

Eurse 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 component of IPCC

Two Tests each of 20 Marks (duration 01 hour)
e Firsttest at the end of 5t week of the semester
e Second test at the end of the 10t week of the semester

Two assignments each of 10 Marks
¢ Firstassignment at the end of 4t week of the semester
* Programming assignment at the end of 9t 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. i

* 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.
ded and scaled down to 15 marks.
he end of the 15t week of the semester /after

) shall be conducted for 50 marks and

Marks of all experiments’ write-ups are ad
The laboratory test (duration 03 hours) at th
completion of all the experiments (whichever IS early
scaled dow ]

Scaled-doy, marksn E)ofovinl'rlzrll;:) evaluations and tests added will be CIE marks for the laboratory
Componen of IPCC for 20 marks.
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SEE for IPCC o : R
heory SEE will be conducted by University as per the scheduled timetable

T .
pers for the course (duration 03 hours) with common question

pa
o The question paper will have ten questions. Each question is set for 20 marks

o 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

o Thestudents have to answer 5 full questions, selecting one full question from each module.

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical

; i CIE component onl
portion will have a P only. Questions mentioned
PO e questions from the practical component oned in the SEE paper shall

¢ 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. Gilbert Strang, “Linear Algebra and its Applications”, Cengage Learning, 4t Edition, 2006, ISBN
97809802327

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

Reference Books: ‘
1. Michael Roberts, “Fundamentals of Signals & Systems”,2™ edition, Tata McGraw-Hill, 2010, ISBN978-0-
07-070221-9. .
2. AlanV Oppenheim, Alan S Willsky and S Hamid Nawab, “Signals and Systems” Pearson Education Asia /
PHI, 2" edition, 1997. Indian Reprint 2002.
H P Hsu, R Ranjan, “Signals and Systems”, Schaum’s outlines, TMH, 2006.
B P Lathi, “Linear Systems and Signals”, Oxford University Press, 2005.
Ganesh Rao and Satish Tunga, “Signals and Systems”, Pearson/Sanguine.
Seymour Lipschutz, Marc Lipson, “Schaums Easy Outline of Linear Algebra”, 2020.

ovew

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:
h_txpgj_mmyoutube_com/watch?V=7Z3LESUM'6Y&“St=PLbMV°9ViSnloozthURZlRZ 9kfoqZyx

Video lectures on Linear Algebra by Gilbert Strang
JSW Iy= ist= =

Activity Baseq Learning (Suggested Activities in Class)/ Practical Based learning

Programming Assignments / Mini Projects can be given to improve programming skills I’__J
. L
) \/" d.0.
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VISVESVARAYA TECHNOLOGICAI UNIV
L ERSITY, BELAGAVI
B.E: Elecﬂ'o;é‘l:f g :t:ommu;lca:osn Engineering / B.E: Electronics & Te‘lecommunlcatlon Engineering
X me Based Education (OBE) and Cholce Based Credit System (CBCS)
(Effective from the academic year 2021 - 22)

Il Semester
[: Analog Electronic Circuits
Course Code 21EC34 CIE Marks 50
Teaching Hours/Week (L:T:P: §) 3:0:0:1 SEE Marks 50
@380&' 40 Total Marks 100
Credits 3 Exam Hours 3

Course objectives:This course will enable students to

o Explain various BJT parameters, connections and configurations.

o Design and demonstrate the diode circuits and transistor amplifiers.

o Explain various types of FET biasing and demonstrate the use of FET amplifiers.
o Analyze Power amplifier circuits in different modes of operation.

o Construct Feedback and Oscillator circuits using FET.

Teaching-Learning Process (General Instructions)

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

outcomes.

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

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

3. Encourage collaborative (Group) Learning in the class

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.

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.

Module-1

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

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.
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 curre_:nt i.n drain, voltage gain, small
signal equivalent circuit models, transconductance, The T equivalent circuit model.

[Text 1: 3.5(3.5.1, 3.5.3), 3.6(3.6.1 to 3.6.7), 4.5(4.5.1, 452, 4.5.3), 4.6(4.6.1t0 4.6.7) ]

Teaching- | Chalk and talk method, Power Point Presentation. . _
Learning | Self-study topics:Basic BJT Amplifier Configurations- Design of Common Emitter and

Process Common collector amplifier circuits.

RBT Level: L1, L2, L3

Module-2

MOSFET 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 cap
¢apacitances, High frequency model.

:r"equency response of the CS amplifier: The three frequenc
W.

acitive effect, Junction

y bands, high frequency response, Low

1/3
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oscillators: FET based Phase shift oscillator, LC angd

Crystal Oscillators (no derivation)
[Text 1: 47(47.1t0 47.4, 47.6) 48(4.8.1, 4.8.2, 4.8.3), 4.0, 122.2,12.31,12,3,2
Teaching- | Chalk and talk method, Power Point Presentation, R

Learning | Self-study topics:Discrete Circuit Mos Amplifier - The common source amplifier and the
Process source follower.

RBT Level: L1, L2, L3

Module-3

Feedback Amplifier: General feedback st
Feedback Topologies, The series-shunt,
(Qualitative Analysis).

Output Stages and Power Amplifiers: Intro

fucture, Properties of

negative feedback, The Four Basic
series-series, shunt-

shunt and shunt-series amplifiers

duction, 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.

[Text1:7.1,7.2,7.3,7.4.1,7.5.1,7.6 (7.6.1to0 7.6.3),13.1, 13.2, 13.3(13.3.1, 13.3.2,13.3.3, 134, 13.7)]
Teaching- | Chalk and talk method, Power Point Presentation,
Learning | Self-study topics:Class D power amplifier.,
Process RBT Level: L1, L2, L3

Module-4

Op-Amp Circuits:Op-amp DC and AC Amplifiers,
Successive approximation type, Small Signal half w.
Filters, First and second order low-
reject filters.

555 Timer and its applications: Monostable and Astable Multivibrators.
[Text 2: 6.2, 8.11(8.11.1a, 8.11.1b), 8.11.2a, 8.12.2,8.13 72,7.3,74,7.5,7.6,7.8,7.9, 9.4.1,9.4.1(a), 9.4.3,
9.4.3(a)] .
Teaching- | Chalk and talk method, Power Point Presentation.

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

DAC - Weighted resistor and R-2R ladder, ADC-
ave rectifier, Absolute value output circuit, Active
pass and high-pass Butterworth filters, Band-pass filters, Band

Module-5
Overview of Power Electronic Systems: Power Electronic Systems, Power Electronic Converters and
Applications.

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.

(Text3:1.3,15,1.6,2.2,2.3,2.4,2.6, 2.7,2.9, 2.10,3.2,3.5.1,3.5.2, 3.6.1, 3.6.3,3.6.4]

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

Course Outcomes (Course Skill Set)

Atthe end of the course the student will be able to: ) ) o
L Understand the characteristics of BJTs and FETs for switching and amplifier circuits.

2. Design and analyze FET amplifiers and oscillatorswith different circuit configurations and biasing
conditions, - . .
Understand the feedback topologies and approximations in the design of amplifiers and o:cxllators.

i i i h as ADC, DAC, filters and timers.
Design of circyj ing li ICs for wide range applications suc . \ /! .
Undegrstandri:::spzazg l;;z;at:-onic device components and its functions for basic power electronic
Circuits,

etails (both CIE and SEE) , is 50%.
The Weightage of Con(ti:uous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is

23
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msing mark for the CIE is 40% of the m—aﬁu‘mm/(w marks out of 50). A student

1l be deemed to have satisfied the academic i
::Zj ect/ course if the student secures not less tl::rl\";;"‘;ﬁe?tlsﬂ “;‘: r(::r:i(tl : };e‘” (c)ref“tsha"()tted by
examination (SEE), and a minimum of 40% (40 marks out of 100) in tﬁp sum :r tJI ) fmht :I:e?e“fer-end
[nternal Evaluation) and SEE (Semester End Examination) taken togethe;r. ool the €1 (Continuous
Continuous Internal Evaluation: o
Three Unit Tests each of 20 Marks (duration 01 hour)

1. First test at the end of 5t week of the semester

2. Second test at the end of the 10t week of the semester

3. Third test at the end of the 15t week of the semester
Two assignments each of 10 Marks

4. First assignment at the end of 4h week of the semester

5. Second assignment at the end of 9t 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. Atthe end of the 13% 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)
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.
3. 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, 6®Edition, Oxford,
2015.ISBN:978-0-19-808913-1
kant A Gayakwad, 4tEdition, Pearson Education,

2. Op-Amps and Linear Integrated Circuits, Rama

2018.1SBN: 978-93-325-4991-3 "
3. MD Singh and K B 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 Sys
Halki -Hi
alkias, McGraw-Hill, 2015. helsky, Eleventh Edition, Pearson, January 2015.

tems, Jacob Millman, Christos C.

* Electronic Devices and Circuit, Boylestad & Nas

"o/ 0
o H.0.D.
Communication
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& Telecom

on (OBE) ang Ch Munication Engineering
Ef olce Bas;

(Effective from the academic year 20:: f':l‘;" etem {cacs)

Analog ang Digital Electr(;lma-l; ‘‘‘‘‘ o

CIE Marks 50
SEE Marks 50

Credits
Course objectives:
This laboratory course enables students to
o Understand the electronic circuit schematic and §
o Realize and test amplifier and oscillator circuits for th
o Realize the opamp circuits for the applications suc
precision rectifiers.
o Study the static characteristics of SCR and test the RC triggering circuit.

*  Designandtest the combinational and sequential logic circuits for their functionalities,
o Use the suitable ICs based on the specifications and functions,

Exam Hours 3

ts working

e given specifications
h as DAC, implement mathematical functions and

SLNo. ' Experiments

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

2 | Design and set-up BJT/FET
i) Colpitts Oscillator, ii) Crystal Oscillator and iii) RC Phase shift oscillator

3 | Design and set up the circuits using opamp:

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

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

5 | Design and implement

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

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

6 | Realize

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

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

7 | a) Realize using NAND Gates: |
i) Master-Slave JK Flip-Flop, ii) D Flip-Flop and iii) T Flip-Flop

b) Realize the shift registers using IC7474/7495: | t
(i) SISO (ii) SIPO (iii) PISO (iv) PIPO (v) Ring counter and (vi) Johnson counter.

8 | Realize
a) Design Mod - N Synchronous Up Counte
L b) Mod-N Counter using IC7490 / 7476 )

| ©) Synchronous counter using IC74192

r & Down Counter using 7476 JK Flip-flop
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Design 4-bit R - 2R Op-Amp Digital to Analog Converter
(i) fora 4-bit binary input using toggle switches
(ii) by generating digital inputs using mod- 16
Pseudorandom sequence generator using 17495

Test the precision rectifiers using Opamp: i) Half waye rectifi

er 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:

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.

4. Test the sequential logic circuits for the given functionality.

5. Demonstrate the basic electronic circuit experiments using SCR and 555 timer.

|

|
[
|
|
[

|
|

f
1

|
|
|
(

Assessment Details (both CIE and SEE)

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 shal] conduct 02 tests for 100 marks, the first test shall be conducted after the 8t week
of the semester and the second test shall be conducted after the 14t week of the semester.

* Ineach test, test write-up, conduction of experiment, acceptable result, and procedural knowledge
will carry 5 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.
Rubrics suggested in Annexure-II of Regulation book

*  Theaverage of o2 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 mg scored by the student.

Semester gpq Evaluation (SEE):

S
EE marks for the Practical course is 50 Marks.
SEE shaj) be conducted jointly by the two examiners of the same institute, examiners are appointed by
the UniVer i
si

All

laboratory €Xperiments are to be included for P'dct&dl e%a[lli!l?liOl}- —_—
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i kup of marks and the i
(Rubncs) Brea instructions printed on th
; d to by the exami e cover page of the answ i
strictly adhere ! miners. OR based on the course requirement evaluatlorsl r:;rsi‘c::z:l;’] tl;:

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.
General rubrics suggested for SEE are mentioned here, write
_ - J up-20%, Conduction procedure and result
| in -60%, an/: v;t:lel Zb(l%s cOfl 3a:imum marks. SEE for practical shall be evaluated for 100 marks and
scored marks s aled down to 50 marks (however, based on course type, rubrics shall be

decided by the examiners)
Change of experiment 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, 5% Edition,

University Press.
Op-Amps and Linear Integrated Circuits, Ramakant A Gayakwad, 4 Edition,

2009, Oxford

Pearson Education,

2.
2018. ISBN: 978-93-325-4991-3.
3. Fundamentals of Logic Design, Charles H Roth Jr., Larry L Kinney, Cengage Learning, 7th Edition.
[

2N T

Dept. Of Electronics & Commumicatic "
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VISVESVARAYA TE

B.E: Electronics & Communication Encll‘l NOLOGICAL UNIVERSITY, BELAGAVI
NEP, Outcome Based Educagier, %, P'E: Electronics & Telecon
(E"«l;'::“ht:::n(gnli) and Cholce Based Credltosl;:t‘::nlr(.;ll;:?sfnglmrl“
Il Semester ¢ fcademic year 2021 - 22
r——f LD (Logic Design) Lab using Pspice / MultiSIM
Course Code 21EC381 CIE Marks 50
Teaching Hours/Week (L: T:P: S) SEE
Marks 50
Credits
Exam Hours 03

| Course objectives:

o Impart the concepts of De Morgan’s Theorem, SOP, POS forms
o Impart the concepts of designing and analyzing combinational logic circuits
e Impart the concepts of analysis of sequential logic circuits, .
e Analyze and design any given synchronous sequential circuits.

SL.No Experiments

1 Implementation of De Morgan'’s theorem and SOP/POS expressions using Pspice/Multisim.

2 ;nu;;lementation of Half Adder, Full Adder, Half Subtractor and Full Subtractor using Pspice/
tisim.

3 Design and implementation of 4-bit Parallel Adder/ Subtractor using IC 7483 and

BCD to Excess-3 code conversion and vice-versa using Pspice/Multisim.

4 | Design and implement of IC 7485 5-bit magnitude comparator using Pspice/Multisim.

5 | To Realize Adder & Subtractor using IC 74153 (4:1 MUX) and
4-variable function using IC74151 (8:1MUX) using Pspice/Multisim.

6 To realize Adder and Subtractor using IC 74139/ 74155N (Demux/Decoder) and
Binary to Gray code conversion & vice versa using 74139/ 74155N using Pspice/Multisim.

7 SR, Master-Slave JK, D & T flip-flops using NAND Gates using Pspice/Multisim.
(up/down decade/binary) using Pspice/Multisim.
S0, PIPO, SIPO) using 7474/7495 using

8 | Design and realize the Synchronous counters

9 | Realize the shift registers and their modes (SISO, PI
Pspice/Multisim.

10 | Design Pseudo Random Sequence g

enerator using 7495 using Pspice/Multisim.

ulate using Pspice/Multisim.

11 | Design Serial Adder with Accumulator and sim

12 | Design using Pspice/Multisim Mod-N Counters.

Course outcomes (Course Skill Set):
Atthe end of the course the student will be able to: _ o .
1. Demonstrate the truth table of various expressions and combinational circuits using logic gates.d
2 Desi :z ra‘te e m:)inational circuits such as adders, subtractors, comparators, multiplexers an
. arious com
code converters.
3. Construct flips-flops, counters an
4. Design and implement synchronous ¢

d shift registers.
ounters.

Assessment Details (both CIE and SEE)
| Evaluation (CIE
he CIE is 40% of t

nd for Semester End Exam (SEE) is
). A student shall

) is 50% 2
he maximum marks (20 marks

:he Weightage of Continuous Interna
0,
0%. The minimum passing mark for t
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be deemed to have satisfied the academich”‘r‘e -
The student has to secure not less than 350
(SEE).

Continuous Internal Evaluation (CIE):

(18 Marks out of 50) in the semester-end examination

CIE marks for the practical course is 50 Marks.

The split-up of CIE marks for record/ journal and testare in the ratio 60:40
o Each experiment to be evaluated for conduction

of the practical session.
+ Record should contain all the specified ex
will be evaluated for 10 marks.
» Total marks scored by the students are scaled downed to 3
» Weightage to be given for neatness and submission of record /write-up on time.
e Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8t week
of the semester and the second test shall be conducted after the 14th week of the semester.

e Ineach test, tes't write-up, conduction of experiment, acceptable result, and procedural knowledge
will carry a weightage of 60% and the rest 40% for viva-voce.

* Thesuitable rubrics can be designed to evaluate each student’s performance and learning ability.
Rubrics suggested in Annexure-II of Regulation book

» The 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.

periments in the syllabus and each experiment write-up

0 marks (60% of maximum marks).

ents and earned the credits allotted to each course.

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.
(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, '

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and
result in -60%, Viva-voce 20% of maximum marks. SEE for practical shall be evaluated for‘loo m;rbk:
and scored marks shall be scaled down to 50 marks (however, based on course type, rubrics sha
decided by the examiners)

Change of experiment is allowed only once and 1
zero,

596 Marks allotted to the procedure part to be made

The duration of SEE is 03 hours
Rubricg suggested in Annexure-l] of Regulation E(lo_kéﬂwﬂ*"”"#ﬂ_-* -

Suggesteq Learning Resources: arbrough, Thomson Learning, 2001

Digital Logic Applications and Design by J"élil\]/xl:
* _Digital Principles and Design by Donald D :

McGraw Hill, 2002.
- :‘-\ / L8 \_.
E2 VD
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VISVESVARAYA TECHNOLOGICAL UN
' IVERSITY, BELAGAVI
B.E: Electronics : Communication Engineering / B.E: Electronics & Te,lecommunlcltlon Engineering
NEP, Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2021 — 22)

Il Semester
[’7 AEC (Analog Electronic Circuits) Lab

Course Code 21EC382 CIE Marks 50

Teaching Hours/Week (L: T:P: S) 0:0:2:0 SEE Marks 50

Credits 1 Exam Hours 2

Course objectives:

e To provide practical exposure to the students on designing, setting up, executing and debugging
various electronic circuits using simulation software,
e To give the knowledge and practical éxposure on simple applications of analog electronic circuits.

SL.No Experiments using Pspice/MultiSIM software

1 | Experiments to realize diode clipping (single, double ended) circuits.

2 Experiments to realize diode clamping (positive, negative) circuits.

Experiments to realize Full wave rectifier without filter (and set-up to measure the ripple factor,

3
Vp-p, Vrms, etc.).

4 Design and conduct an experiment on Series Voltage Regulator using Zener diode to determine
line/load regulation characteristics.

5 Realize BT Darlington Emitter follower without bootstrapping and determine the gain, input and
output impedances (other configurations of emitter follower can also be considered).

6 Set-up and study the working of complementary symmetry class B push pull power amplifier
(other power amplifiers can also be suitably considered) and calculate the efficiency.

7 | Design and set-up the oscillator circuits (Hartley, Colpitts, etc. using BJT/FET) and determine the

frequency of oscillation.

8 Design and set-up the crystal oscillator and determine the frequency of oscillation.

9 Experiment to realize Input and Output characteristics of BJT Common emitter configuration and

evaluation of parameters.

P—

10 Experiments to realize Transfer and drain characteristics of a MOSFET.
EEEE——

11 Experiments to realize UJT triggering circuit for Controlled Full wave Rectifier.

L Design and simulation of Regulated power supply.

Course outcomes (Course Skill Set):
Atthe end of the course the student will be able to:
;. Understand the circuit schematic and its worlrindg- ices
+ Study the ch istics of different electronic devices.
3. D‘-‘Sign and t::iti:;pslt:;slectromc circuits as per the specifications using discrete electronic

Components, |
: teristics of active devices.
Fenaraes e el be used for electronic circuit simulation. _J

_>_Familiarize with EDA software which can
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’Eessment Details (both CIE and SEE)
The weightage of Continuous Interna] Evaluation

c1g X (CIE) is 50% and for Semester End Exam (SEE) is 50%

0.

;h:mr:;n::a:;nvgizi;:ger:i;t ;or ;he CIE is 40% of the maximum marks (20 marks). A student shall be

e cademic requirements and earned the credits allotted to each course. The

student has to secure not less than 359, (18 Mark
S out - i
Continuous Internal Evaluation (CIE); ut of 50) in the semester-end examination (SEE).

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 evaluateq for conduction with observation sheet and record write-up
Rubrics for the e.valuation of the journal/ write-up for hardware/software experiments designed by'
the faculty “”h° is handling the laboratory session and is made known to students at the beginnin
of the practical session. ginning

. :ﬁ‘;’r::vha‘;:la‘ze‘:z::;noa:::::s .Speciﬁed experiments in the syllabus and each experiment write-up
e Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).
e Weightage to be given for neatness and submission of record/write-up on time.
e Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8t week
of the semester and the second test shall be conducted after the 14t week of the semester.
e 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,
o The suitable rubrics can be designed to evaluate each student’s performance and learning ability.
Rubrics suggested in Annexure-II of Regulation book
e Theaverage 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.

(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. . .
ned here, writeup-20%, Conduction procedure and result in

General rubrics suggested for SEE are mentio
-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 Of)EXperiment 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:
' uits Lab
L David A Bell,g“Fundamentals of Electronic Devices and Circ N i
AD for circuits and electronics”, 3 Edition,

Manual, 5th Edition, 2009,

Oxford University Press. ' orC
Muhammed H Rashid, “Introduction to PSpice using
e

2,
%-Iall,zooz. -
§/ /\// v O'O\WSM“":’
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VISVESVARAYA TECHNOLOGICA| ;
BE: Hlectronis oy " L UNIVERSITY, BELAGAVI

cation Engineering / B.E; Electronics & Telecommunication Engineerin,
E: i 't
NEP, Outcome Based Education (OBE) and Cholce Based Credit System (CBCS)

(Effective from the academic year 2021 - 22)
Il Semester

h LIC (Linear Integrateq Circuits) Lab using Pspice / MultiSIM
Course Code CIE Marks 50
SEE Marks 50

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

Credits Exam Hours 03

Course objectives:

* Toapply operational amplifiers in linear and nonlinear applications.
e To acquire the basic knowledge of Special function ICs,
* Touse Multisim/Pspice software for circuit design and simulation

SL1.No

Experiments using Pspice / MultiSIM
Every experiment has to be designed, circuit to be dra

wn / constructed and executed in the
specified software. Results are also to be noted and in

ferred.

Note: Standard design procedure to be adopted.

1 To realize using op-amp an Inverting Amplifier and Non-

Inverting Amplifier

To realize using Op-amps i) Summing Amplifier ii)Difference amplifier

To realize using Op-amps an Instrumentation Amplifier

To realize using op-amps i) Differentiator ii)Integrator

To realize using op-amps a Full wave Precision Rectifier

a|lu|wn|w|n

To realize using op-amps

* Inverting and Non-Inverting Zero Crossing Detectors
® Positive and Negative Voltage level detectors

7 To realize using op-amp an Inverting Schmitt Trigger

8 | To realize using op-amp an Astable Multivibrator

9 | Todesign and implement using op-amps

e Butterworth I & Il order Low Pass Filter
e Butterworth I & Il order High Pass Filter

E—

10 | To design and implement using op-amp a RC Phase Shift Oscillator

11 | To design and implement Mono-stable Multivibrator using 555 timer
D

12 | To design and implement 4 - bit R-2R Digital to Analog Converter
e

Course outcomes (Course Skill Set):
After studying this course, students will be able to; -
L. Sketch/draw circuit schematics, construct circuits, analyze and troubleshoot circuits containing
Op-amps, resistors, diodes, capacitors and independent sources.

2. Relate to the manufacturer's data sheets of IC 555 timer and IC pa741 l"g‘ami;' tslon Reciifers

3. Realize and verify the operation of analog integrated circuits like Amplifiers, Precision 3
Comparators and Waveform generators.

4

Design and implement analog integrated circuits like Oscillators, Active filters, Timer circuis,

' i ical values.
Data converters and compare the experimental results with theoretical L e il
N Lan. ¢
\, L G P
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VISVESVARAYA TECHNOLOGICAL,
B.E: Electronics & Communication Engineering / B.E: K
NEP, Outcome Based Education (OBE) and (|

(Effective from the Academic year 2021 - 22)

UNIVERSITY, BELAGAVI

11l Semester
— LabVIEW Programming Basics 4

Course Code 21EC384

CIE Marks 50
SEE Marks 50

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

Course objectives:

Exam Hours 03

o Aware of various front panel controls and indicators,

e Connect and manipulate nodes and wires in the block diagram.,

e Locate various toolbars and pull-down menus for the purpose of implementing specific functions.
o Locate and utilize the context help window.

o  Familiar with LabVIEW and different applications using it.

e Runa Virtual Instrument (VI).

SL.No | VI Programs (using LabVIEW software) to realize the following:

1 | Basic arithmetic operations: addition, subtraction, multiplication and division

Boolean operations: AND, OR, XOR, NOT and NAND

Sum of ‘n’ numbers using ‘for’ loop

Factorial of a given number using ‘for’ loop

Determine square of a given number

Factorial of a given number using ‘while ‘loop

Sorting even numbers using ‘while’ loop in an array

(N a]lw]|w

Finding the array maximum and array minimum

Demonstration Experiments (For CIE)

9 Build a Virtual Instrument that simulates a heating and cooling system. The system must be able
to be controlled manually or automatically.

p—

10 | Build a Virtual Instrument that simulates a Basic Calculator (using formula node).

—

11 | Build a Virtual Instrument that simulates a Water Level Detector.

—

12| Demonstrate how to create a basic VI which calculates the area and perimeter of a circle.

——

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

L. Use Lab viEW to create data acquisition, analysis and display operations
2. Create user interfaces with charts, graph and buttons

3. Usethe Programming structures and data types that exist in Lab VIEW
% Usevarious editing and debugging techniques

Assessmeng Details (both CIE and SEE)

e wej i i d for Semester End Exam (SEE) is
50e Weightage of Continuous Internal Evaluation (CIE) is 50% an

%. The Mminimum passing mark for the CIE is 40% of the maximum marks (.20 mlarks()i. :& set:::‘e::, :k::l
be deemed to have satisfied the academic requirements and earned the credits allotted to .
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Assessment Details (both CIE and SEE)

The weightage .

50%. Tl:i minin:n(;-o“tm.uous lnte.rnal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is

be deemed to have Pa§S\llg mark for the CIE is 40% of the maximum marks (20 marks). A student shall
satisfied the academic requirements and earned the credits allotted to each course.

The student R '
(SEE) ent has to secure not less than 35% (18 Marks out of 50) in the semester-end examination

; 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.

Continuous Internal Evaluation (CIE):

e Ea xperi : : : |
ch experiment to be evaluated for conduction with observation sheet and record write-up.

g:lbf'ics for the e:valuation of the journal/write-up for hardware/software experiments designed by
e 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).
e Weightage to be given for neatness and submission of record/write-up on time.
e Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8t week
of the semester and the second test shall be conducted after the 14t week of the semester.
e 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.
e The suitable rubrics can be designed to evaluate each student’s performance and learning ability.
Rubrics suggested in Annexure-1I of Regulation book
e The 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
Universi

tjtll.llrlaborato:yy experiments are to be included for practical examination.

(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
ided jointly by examiners. . .

::“C‘liemsl can pick one question (experiment) from the questions lot prepared by the internal /external

examiners jointly. . |
Evaluat:ion) of test write-up/ conduction procedure and result/viva will be conducted jointly by

xaminers. . .
p er:l rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and result
Gen iva-voce 20% of maximum marks. SEE for practical shall be evaluated for 100 marks and

| be scaled down to 50 marks (however, based on course type, rubrics shall be |

decided by the examiners)
Change of experiment is @

llowed 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-11 0

ted Learning Resources: :]J

. e i ] ¢ dKc 1avi S
2 gimps and Linear lntegrated Circuits, Ramakant A Gayakwad, 4" Edition, Pearson Education, 2018.
pP- - — dition, P tion, 2018

f Regulation book
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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.
e Record should contain all the specified experiments in the syllabus and each experiment write-up

will be evaluated for 10 marks.
e Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).
e Weightage to be given for neatness and submission of record/write-up on time.
e Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8t week
of the semester and the second test shall be conducted after the 14th week of the semester.
e 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.
e The suitable rubrics can be designed to evaluate each student’s performance and learning ability.
Rubrics suggested in Annexure-II of Regulation book
e The 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.

(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.

General rubrics suggested for SEE are mentioned here, writeup-20%, Conduction procedure and
result in -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 of experiment is allowed only once and 15% Marks allotted to the procedure part to be made
Z€ero.

The duration of SEE is 03 hours
Rubrics suggested in Annexure-I] of Regulation book

Suggested Learnivlg R::;)Tu‘es
1. Virtual Instrumentation using LABVIEW, jovitha Jerome, PHI, 2011

2. rtu ] lSLru“le(l i 3 L le S p
Virt al Ir Lation using A va allja (Ju ta osep
B , y g l ‘h ,Uhn,

TMH, McGraw Hill, Second

N g
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TD: ECE
e PSB: ECE ] 2 03 -
Samskrutika Kannada
Balake Kannada
HSMC 1 0 0 01 50 50 100 1
OR
Constitution of India & Professional
Ethics
TD and PSB: If offered as theory Course
Concerned 1 . f0tap i
Ability Enhancement Course- IV department N atfared bk 50 50 100 | 1
. 02
0 0 2
: Any
Universal Human Values Department 1 0 0 gl S0 50 100
Completed during the ' B
intervening period ofll and { 1
; Il semesters by students
Evaluta;;on id admitted to first year of ;
s i i : BE./B.Tech and during the 3 100 - < 3
1INT49 Inter/intra Institutional Internship approp.rl.ate it e , 100 \2 ‘
: authorities | o4 |y semesters by
Lateral entry students
admitted to Ill semester.

Course prescribed to lateral entry Diploma holders admitted to Ill semester of Engineer

B 1MATDIPA1 Additional Mathematics - Il Maths 02 | 02 - - ! . 100 L 100 Q- i
| A
i PCC: Professional Core Course, AEC -Abi -
e [PCC. Integrated Professional Core Course, urse, lity Enhancement
BSC: Basic Science Course, agement Courses, UHV- Universal Human Value Courses. Com

: Humanity and Social Science and Man
ure, T — Tutorial, P- practical/ Drawing,
7/47 Samskrutika Kannada is for students who s

2 iti ts. Ll
ML&[@EK‘&E?&LMM@EC); Refers to Professional Theory Core Course Integrated with Practicals of the same course. Credit for 1PC
i or IPCC

ategrated Professional Core Course hours (L : T : P) can be considered as (3:0:2) or (2:2:2). The theory part of the IPCC shall be evaly e,
j A th

1 be 04 and its Teaching — Learning .
CIE and SEE. The practical part shall be evaluated by only CIE (no SEE). However, questions from practical part of IPCCshall il -
e

Uestion paper.For morc details the regulation governing the Degree of Bachelor of Engineering /Technology (BE/B.Tech.) 2021-22 may he
don ~ credit mandatory course (NCMC): ——uM
\dditional Mathematics - Ii:
1) Lateral entry Diploma holders admitted to lI semester of B.E./B.Tech., shall attend the classes during the v semester to complet

ete all the

—

'

5 - self Study Component, CIE: Continuous Internal Evaluation, SEE: Semester End Exami
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
BE: Electronkes & Communication Engineering / BE: Electronies & Telecommunicution

. Ouicome Based Education (OBE) and Choice Based Credit System (CBCS)
s {Elfective from the academic year 2021 - 22)

IV Semester
Digital Signal Processing

Course Code 21EC42 CIE Marks 50
Teaching Hours/Week (L:T:P: §) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Labslots | Total Marks 100
Credits 04 Exam Hours 03
Course objectives:

1. Preparation: To prepare students with fundamental knowledge/ overview in the field of Digital

Signal Processing
2. Core Competence: To equip students with a basic foundation of Signal Processing by delhmr‘lnzf
the basics of Discrete Fourier Transforms & their properties, design of filters and overview 0
digital signal processors
Teaching-Learning Process (General Instructions)
These are sample Strategies, which teacher can use to accelerate the attainment of the various course
outcomes.

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

2. Show Video/animation films to explain the different concepts of Digital Signal Processing

3. Encourage collaborative (Group) Learning in the class

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

6. Topics will be introduced in a multiple representation.

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

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

9. 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

10. Give Programming Assignments

Additional DFT Properties. Linear filtering methods based , D
Filtering, Filtering of Long data Sequences. Fast-Fourier-Tr on the DFT: Use of DFT in Linear
Computation of the DFT: Radix-2 FFT algorithms for *‘m’m’mﬁ ; m‘?’ *“d)':g:;thm Efficient




Teaching-Learning Chalk and Talk, YouTube videos, Programming assignments
Process RBT Level: L1,12, 1.3

Module-3

Design of FIR Filters: Characteristics of practical frequency-selective filters, Symmetric and Anti-
symmetric FIR filters, Design of Linear-phase FIR (low pass and High pass) filters using windows -
Rectangular, Hamming, Hanning, Bartlett windows. Structure for FIR Systems: Direct form, Cascade

form and Lattice structures [Text1]

Teaching-Learning Chalk and Talk, YouTube videos, Programming assignments
Process RBT Level: L1, L2, L3
Module-4

IR Filter Design: Infinite Impulse response Filter Format, Bilinear Transformation Design Method,
Analog Filters using Low pass prototype transformation, Normalized Butterworth Functions, Bilinear
Transformation and Frequency Warping, Bilinear Transformation Design Procedure, Digital Butterworth
(Lowpass and Highpass) Filter Design using BLT. Realization of lIR Filters in Direct form I and II [Text 2]

Teaching-Learning Chalk and Talk, YouTube videos, Programming assignments
Process RBT Level: L1, L2, L3
Module-5

Digital Signal Processors: DSP Architecture, DSP Hardware Units, Fixed point format, Floating point
Format, IEEE Floating point formats, Fixed point digital signal processors, FIR and IIR filter
implementations in Fixed point systems. [Text 2]

Teaching-Learning Chalk and Talk, YouTube videos, Programming assignments

Process RBT Level: L1, L2, L3

PRACTICAL COMPONENT OF IPCC

List of Programs to be implemented & executed using any programming languages like
C++/Python/Java/Scilab / MATLAB/CC Studio (but not limited to)
1. Computation of N point DFT of a given sequence and to plot magnitude and phase spectrum.
2. Computation of circular convolution of two given sequences and verification of commutative,

distributive and associative property of convolution.
3. Computation of linear convolution of two sequences using DFT and IDFT.
4. Computation of circular convolution of two given sequences using DFT and IDFT
5. Verification of Linearity property, circular time shift property & circular frequency shift property

of DFT.
6. Verification of Parseval’s theorem
7. Design and implementation of IIR (Butterworth) low pass filter to meet given specifications.
8. Design and implementation of IIR (Butterworth) high pass filter to meet given specifications.
9. Design and implementation of low pass FIR filter to meet given specifications.
10. Design and implementation of high pass FIR filter to meet given specifications.
11. To compute N- Point DFT of a given sequence using DSK 6713 simulator
12. To compute linear convolution of two given sequences using DSK 6713 simulator
13. To compute circular convolution of two given sequences using DSK 6713 simulator

Course outcomes (Course Skill Set)
At the end of the course the student will be able to:
1. Determine response of LTI systems using time domain and DFT techniques
Compute DFT of real and complex discrete time signals
Compute DFT using FFT algorithms
Design FIR and IIR Digital Filters
Design of Digital Filters using DSP processor

Ll T 0y




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)
e Firsttestat the end of 5t week of the semester
¢ Second test at the end of the 10t week of the semester
Two assignments each of 10 Marks
e Firstassignment at the end of 4th week of the semester
e Programming assignment at the end of 9% 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.

* 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,

¢ The laboratory test (duration 03 hours) at the end of the 15t 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 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)
¢ The question paper will have ten questions. Each question is set for 20 marks.
e There will be 2 question_s 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,
¢ Thestudents have to answer 5 full questions, selecting one full question from each module.
The theory portion of the IPCC shall be for both CIE and SEE, Whereas the practical portion will
have 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
marks-30) in the theory component and 08 (40% of maxi
component. The laboratory component of the IPCC sha]] be
questions from the laboratory component shall be included, T
be set from the practical component of IPCC, the tota] marks
than the 20 marks.

SEE will be conducted for 100 marks and students shall secy
the SEE. Marks secured will be scaled down to 50.

shall be the 12 (40% of maximum
mum marks -20) in the practical
for CIE only. However, in SEE, the
he maximum of 04/05 questions to
of all questions should not be more

re 35% of the maximum marks to qualify in

\
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Suggested Learning Resources:

Text Books:
1. Proakis & Manolakis, “Digital Signal Processing - Principles Algorithms & Applications”, 4"
Edition, Pearson education, New Delhi, 2007. ISBN: 81-317-1000-9.
2. Li Tan, Jean Jiang, “Digital Signal processing - Fundamentals and Applications”, Academic Press,
2013, ISBN: 978-0-12-415893.
Reference Books:

1. Sanjit K Mitra, “Digital Signal Processing, A Computer Based Approach”, 4th Edition, McGraw Hill
Education, 2013,

2. Oppenheim & Schaffer, “Discrete Time Signal Processing”, PHI, 2003.

3. D Ganesh Rao and Vineeth P Gejji, “Digital Signal Processing" Cengage India Private Limited,
2017, ISBN: 9386858231

Web links and Video Lectures (e-Resources):

By Prof. S. C. Dutta Roy, IIT Delhi

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

IV Semester

o (Ili"('lllfé &‘ Cuhl,ruls ron T
Course Code RN : ’ : 21EC43 k i (‘leM:;r’l:: 50
Teaching Hours/Week (L: T: P: §) (?()ZO) - SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 12 Lab slots | Total Marks 100
Credits 04 Exam Hours 03

Course objectives: This course will enable students to:

1. Apply mesh and nodal techniques to solve an electrical network.

2. Solve different problems related to Electrical circuits using Network Theorems and Two port
network.

3. Familiarize with the use of Laplace transforms to solve network problems.

4. Understand basics of control systems and design mathematical models using block diagram
reduction, SFG, etc.

5. Understand Time domain and Frequency domain analysis.

6. Familiarize with the State Space Model of the system.

Teaching-Learning Process (General Instructions)

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

outcomes.

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

e Show Video/animation films to explain the different concepts of Linear Algebra & Signal Processing.

e Encourage collaborative (Group) Learning in the class .

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

e 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.

e Topics will be introduced in a multiple representation.

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

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

« 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,

e Give Programming Assignments,

Module-1

Basic concepts and network theorems )
Types of Sources, Loop analysis, Nodal analysis with independent DC and AC Excitations.
(Textbook 1: 2.3,4.1,4.2, :’g. Q.Q.im.ﬁgh e , :

Super position theorem, Theven n's theorem, Norton's Theorem, Maximum Power \ .
(Textbook 2: 9.2,9.4,9.5,9.7) ; i : transfer Theorem

Teaching-Learning | Chalk and Talk, YouTube videos, Demonstrate the concepts using circuits

Process RBT Level: L1,L2,1L3
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Module-2

Two port networks: Short- circuit Admittance parameters, Open- circuit Impedance parameters,

Transmission parameters, Hybrid parameters (Textbook 3: 11.1, 11.2,11.3, 114, 11.5)
Laplace transform and its Applications: Step Ramp, Impulse, Solution of networks using Laplace
transform, Initial value and final value theorem (Textbook 3: 7.1, 7.2, 7.4,7.7, 8.4)

Teaching-Learning | Chalk and Talk
Process RBT Level: L1,1.2, L3

Module-3

Basic Concepts and representation:
Types of control systems, effect of feedback systems, differential equation of physical systems (only

electrical systems), Introduction to block diagrams, transfer functions, Signal Flow Graphs

(Textbook 4: Chapter 1.1,2.2,2.4, 2.5, 2.6)

Teaching-Learning Chalk and Talk, YouTube videos

Process RBT Level: L1, L2, L3
Module-4

Time Response analysis: Time response of first order systems. Time response of second order
systems, time response specifications of second order systems (Textbook 4: Chapter 5.3, 5.4)
Stability Analysis: Concepts of stability necessary condition for stability, Routh stability criterion,
relative stability Analysis (Textbook 4: Chapter 5.3, 5.4, 6.1, 6.2, 6.4, 6.5)

Teaching-Learning Chalk and Talk, Any software tool to show time response
Process RBT Level: L1, L2, L3
Module-5

Root locus: Introduction the root locus concepts, construction of root loci (Textbook 4: 7.1, 7.2, 7.3)
Frequency Domain analysis and stability: Correlation between time and frequency response and Bode

plots (Textbook 4: 8.1, 8.2, 8.4)
State Variable Analysis: Introduction to state variable analysis: Concepts of state, state variable and
state models. State model for Linear continuous -Time systems, solution of state equations.

(Textbook 4: 12.2,12.3, 12.6)
Teaching-Learning Chalk and Talk, Any software tool to plot Root locus, Bode plot
Process RBT Level: L1, L2, L3

Using




8 Using suitable simulation package, draw Root locus & Bode plot of the given transfer function.

Demonstration Experiments (For CIE only, not for SEE)

9 Using suitable simulation package, obtain the time response from state model of a system.

10 | Implementation of PI, PD Controllers.
11 | implement a PID Controller and hence realize an Error Detector.

12 | pemonstrate the effect of PI, PD and PID controller on the system response.

Course Qutcomes
At the end of the course the student will be able to: '
1. Analyse and solve Electric circuit, by applying, loop analysis, Nodal analysis and by applying |

network Theorems.
2. Evaluate two port parameters of a network and Apply Laplace transforms to

networks.
3. Deduce transfer function of a given physical system, from differential equation representa
Block Diagram representation and SFG representation. !
Calculate time response specifications and analyse the stability of the system.
Draw and analyse the effect of gain on system behaviour using root loci.
Perform frequency response Analysis and find the stability of the system.
7. Represent State model of the system and find the time response of the system.

solve electric

tion or

o ;s

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)
e First test at the end of 5t week of the semester
e Second test at the end of the 10t week of the semester

Two assignments each of 10 Marks
e First assignment at the end of 4 week of the semester
¢ Second assignment at the end of 9 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 awalr(tl)ed on the same day. The 15 marks are for conducting the experiment
and preparation of the laboratory record, the other 05 n
the el;d I())f the semester. rarks shall be for the test conducted at

e The CIE marks awarded in the case of the Practical component shall be b
evaluation of the laboratory report. Each experiment report can be e
Marks of all experiments’ write-ups are added and scaled down to 15 ma

e The laboratory test (duration 03 hours) at the end of the 15t
completion of all the experiments (whichever s early) shall be

ased on the continuous
valuated for 10 marks.
rks.
week of the semester /after
conducted for 50 marks and




scaled down to 05 marks.
Scaled-down 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)

e The question paper will have ten questions. Each question is set for 20 marks.

e There will be 2 questions from each module. Each of the two questions under a module (with 2 %
maximum of 3 sub-questions), should have a mix of topics under that module.
e The students have to answer 5 full questions, selecting one full question from each module. %

The theory portion of the IPCC shall be for both CIE and SEE, whereas the practical portion will
have 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 n |
the SEE. Marks secured out of 100 shall be reduced proportionally to 50. |

Suggested Learning Resources:
Text Books

1. Engineering circuit analysis, William H Hayt, Jr, Jack E Kemmerly, Steven M Durbin, Mc Graw Hill
Education, Indian Edition 8e.

2. Networks and Systems, D Roy Choudhury, New age international Publishers, second edition.
3. Network Analysis, M E Van Valkenburg, Pearson, 3e.
4. Control Systems Engineering, I ] Nagrath, M. Gopal, New age international Publishers, Fifth edition
Web links and Video Lectures (e-Resources):
* https://nptel.acin/courses/108106098
e htips://nptel.ac.in/courses/108102042
Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
Programming Assignments / Mini Projects can be given to improve programming skills
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VISVESVARAYA TECRNOLOGICAL UNIVERSITY, RELAGAVT
RE: Plectrowics & Commmmication Engineering / BE: Electronics & Teleonmnnication Englaeering
NET, Owtcome Bused Fdocxtion (ORE) and Choice Raved Credit Systom (CBCS
(Fffective frown the scademic year 221 - 1)

IV Semester

ebommermmomelli G -

»C:ume("ndr By J "4 | um:u : rmmm """"" 50
Tmhmg Nnm,rwm o 'rp IB 3?:31 il mr mm 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 | Bxam Hours 3

Course objectives: This course will enable students to
» Understand and analyse concepts of Analog Modulation schemes vig; AM, FM., Low pass sampling
and Quantization as a random process.
«  Understand and analyse concepts digitization of signals viz; ssmpling, quantizing and encoding.
+  Evolve the concept of SNR in the presence of channel induced noise and study Demodulation of
analog modulated signals.
«  Evolve the concept of quantization noise for sampled and encoded signals and study the concepts of
reconstruction from these samples at a receiver. i
Teaching-Learning Process (General Instructions) ?
These are sample Strategies, which teacher can use to accelerate the attainment of the various course
outcomes.
1. Lecture method (L) does not mean only mmmwmmmumwafm
methods may be adopted to develop the outcomes.
2. Show Video/animation films to explain evolution of communication technologies.
3. Encourage collaborative (Group) Learning in the class.
4. Ask at least three HOTS (Higher order Thinking) questions in the class, which promotes critical
thinking.
S. 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
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 pessible, it helps
improve the students' understanding.

Module-1

AMPLITUDE MODULATION: Introduction, Amplitude Meodulation: Time & Frequency Domain
description, Switching modulator, Envelop detector.

DOUBLE SIDE BAND-SUPPRESSED CARRIER MODULATION: Time and Frequency Domain description,
Ring modulator, Coherent detection, Costas Receiver, Quadrature Carrier Multiplexing,

SINGLE SIDE-BAND AND VESTIGIAL SIDEBAND METHODS OF MODULATION: $SSB Modulation, VSB
Modulation, Frequency Translation, Frequency Division Multiplexing, Theme Example: VSB Transmission
of Analog and Digital Television.

[Text1: 3.1 to 3.8)

Teaching- Chalk and talk method, Power Point

Presentation.
Learning Self-study topics: Properties of the Fourier Transform, Dirac Delta
Process RBT Level: L1,12, L3 Function.
Module-2

ANGLE MODULATION: Basic definitions, Frequency W o
Transmission bandwidth of FM Signals, Generation o{m M D Narro ﬁ::ﬁ?r&ué' Wic:e g:dngi FM,
Multxplem & th'wm lmp Nﬂnnﬂw model i ignals, tereo

-near model of PLL, Nonlinear Effects in FM
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Systems. The Superheterodyne Receiver [Text1: 4.1 to 46]
Teaching- mmmmmmmm«mvm )
Learning Self-study topics: FM Broadcasting System [Ref1]
Process RBT Level: L1, 1.2, 13

~ Module-3

NOISE: Shot Noise, Thermal noise, White Noise, Noise Equivalent Bandwidth.
NOISE IN ANALOG MODULATION: Introduction, Receiver Model, Noise in D!
receivers, Threshold effect, Noise in FM receivers, Capture effect, FM
reduction, Preemphasis and De-emphasis in FM (Text1: 5.10, 6.1 to 6.6)
Teaching- | Chalk and talk method, Power Point Presentation, Ye W
Process RBT Level: L1, L2, L3 :

Module-4

SAMPLING AND QUANTIZATION: Introduction, Why Digitize
process Pulse Amplitude Modulation. Time Division Multiplexing, F
of PPM Waves, Detection of PPM Waves. (Text1: 7.1t0 7.7 )
Teaching- Chalk and talk method, Power Point

Learning | Self-study topics: T1 carrier systems [Ref1]
Process | RBT Level: L1,12,13

SAMPLING AND QUANTIZATION (Contd): The Qu:
Pulse-Code Modulation: Sampling, Quantization,

Multiplexing; Delta Modulation (Textl: 7.8 to 7.10),
(Text1:7.11) and (b) Vocoders (refer Section 6.8 of Re

Teaching- Chalk and talk method, Power Point P

Learning Self-study topics: Dlgltal Muluplaxn;,
Process RBT Level: L

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

and compare the performance.
3. Characterize the influence of channel r
4, Understand the characteristics of pul.
code modulation systems.
5. lllustration of digital formatting re
transmission.

The weightage of Continuous Internal Evalu
shall be deemed to have satisfied the
subject/ course if the student secures not
examination (SEE), and a minimum of 40%
Internal Evaluation) and SEE (Semester End E




aLaden

| Continunous Internal Evaluation:

Three Unit Tests each of 20 Marks (duration 01 hour)
1. First test at the end of 8% week of the semester
Y. Second test at the end of the 10™ week of the semester

-

3 Third test at the end of the 15 week of the semester

| Two assignments each of 10 Marks

4 Firstassignment at the end of 4% week of the semester
S, Second assignment at the end of 9% 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. Atthe end of the 13™ 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. Bach 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)
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. Marks scored
out of 100 shall be proportionally reduced to 50 marks

Suggested Learning Resources:
Books

1. Simon Haykins & Moher, Communication Systems, 5t Edition, John Wiley, India Pvt. Ltd, 2010, ISBN
978 -81 - 265 - 2151 - 7.

Reference Books

1. BP Lathi and Zhi Ding, Modern Digital and Analog Communication Systems, Oxford University Press,,
4% edition, 2010, ISBN: 97801980738002.

2. Simon Haykins, An Introduction to Analog and Digital Communication, John Wiley India Pvt. Ltd,,
2008, ISBN 978-81-265-3653-5.

3. HTaub & D L Schilling, Principles of Communication Systems, TMH, 2011,
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BIOLOGY FOR ENGINEERS ]
Course Code 21BEAS CIE Marks 50 4
Teacking Hours/Week (L'T:P. S) 122200 2:0:0:0 SEE Marks 50 3
Total Ho s of Pedagogy 23 Total Marks 100 4
Credits 02 Exam Hours B
Course o' jectives:
> To (:miliaize the students with the basic biological concepts and their engineering applications,

» To cnable the students with an understanding of biodesign principles 1o create novel devices and structures.
> To provide the siudents an appreciation of how biological systems can be re-designed as substitute products for
natural systems.
» To motivate the students develop the interdisciplinary vision of biological engineering.
Teaching-Learning Process (Ceneral Instructions)

Thesc ase sample Strategies, which teacher can use 10 accelerate the attainment of the various course oulcomes.
7 Leplanation via real life probicm, situation modelling, and deliberation of solutions, hands-on sessions, reflective
21d questioning /inquiry-based teaching.

v Instructions with interactions in classroom lectures (physical’hybrid).

v Use of ICT tools, including VouTube videos, related MOOCs, AR/'VR/MR tools. o
v | lipped classroom sessions (~10% of the classes). G
v Industrial visits, Guests talks and competitions for leaming beyond the syllabus. g
v Swudents’ participation throush audio-video based content creation for the syllabus (as assignments).

v Use of gamification tools (in both physicsl liybrid classes) for creative learning outcomes.

v

Siudents’ seminars (in solo or zroup | Jorel presemations.
Module-1 (5 Hours)
BIOMO! ECULES AND THEIR AFFLICATIONS (QUALITATIVE): j
Carbolryd-ates (cellulosc-basc! water fiiters, PIHA and PLA as bioplastics), Nucleic acids (DNA Vaccine for Rabies and
RNA vac ines for Covidl9, Forensics — DNA “ogerprinting), Proteins (Proteins as food - whey protein and meat

analogs, 1'iant based proteins). lipids (hiodicsel, <icaning agentw/detergents), Enzymes (glucose-oxidase in bioscnsors,
lignoiytic cnzyme in bio-bleac'iing).

Vodule-2 (5 Hours)
HUMAN ORGAN SYSTEMS AND 7110 DESIGNS - 1 (QUALITATIVE):
Brain as © CPU system (archiiccture, (NS snd Poriphers! Nervous System, signal wransmission, EEG, Robotic arms for
prosthetic . Engineering solutions for Uurkinson’s liscasc) Eye as a Camera system (architecture of rod and cone cells,
optical ¢ rections, cataract, lons matcrils, buoni cve) Heart as 8 pump sysiem (architecture, electrical signalling - ECG
monitofis : and beart related 15-ues, roasons for bl Lages of blood M‘d’d“m“m

P ,W
HUMAN ORGAN SYSTEM > AND B1O-DESICNS - 2 (QUALITATIVE):
Lungs as surification system (srchiiccture, sas £ angs mechanisms, spirometry, abnormal lung - - COPD.
Ventilato: <, Heat-lung mach «c) K wy a0 3 il ation system (architecture, mechanism of filtration, & ‘.‘g 4

sysicins). Musoular and Skeloral Syotoous as scaf'oids {architecture,
dystroph; snd osteoporosis).

" ludule-4 (5 Hours)
NATUR! -BIOINSPIRED M \TEN | LS AND ' ECHANISMS (QUALITATIVE),
Echolocs: on (ultmsoncgraph, . sons:. ) Phowsynscsis (NW@MM,“M- g (GPS and i )
| Lotus lea’ cffect (Super hydros hobic o f sefclear g s ; : aircrafis

*’Q’ Kfﬁ xgm h& (Buff t ani Huweon Plead }SM - m

| perflourss. rbons (PFCs . OXygen cariers (HBOCs) and
; “loduleS(SHowrs) ;
[TRENDS IN BIOENGINEE (ING 0 ALTTAT IVE): '
Biopriatin: techmiques snd - <ials. 513 prioting o car, bone and din. 3D pristed foods. Electrical
nose in food sciemce, DNA orfozmi o0 Bi im
| heat isg Uioconcrete (based n b 5 Ly g
Bioteme! sion and Biominin: wia = o+ Sl st - adsorpiion (removal of heavy metals like ; Processes) and

b R
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At the end ot the course the student will be able to:
¥ Llueidate the basic biological concepts via relevant industrial applications and case studies.
¥ Bvaluate the prineiples of desipn and development, for exploring novel bioengineering projects.
¥ Corroborate the concepts of biomimetics for specific requirements,
» Think cn“iticnll'\' towards exploting innovative biobased solutions for socially relevant problems.

PKQFSL\"\“\‘H! l‘):rnll‘s'(hum CLE and SEL)
The weightage of Continuous Internal Evaluation (C1E) is 50% and for Semester End Exam (SEE) is 50%. The minimum
passing mark for the CHE is 40% of the maximum marks (20 marks), A student shall be deemed to have satisfied the
academic requirements and cared the eredits atlotted 1o ench subject/ course if the student secures not less than 35% (18
Marks out of S0)in the semestersend examination(S119, and a minimum of 40% (40 marks out of 100) in the sum total of
the CIE (Continuous Internal Fvatuation) and SEE (Semester End Examination) taken together
Continuous Internal Evaluation:
Theee Unit Tests each ot 20 Marks (dueation 01 lrour)
e Pusttestatthe end of S™week of the semester
o Sceond test at the end of the 10™ week of the semester
e Thind test at the end ot the 15" week of the semester
Thwo assipnments each of 10 NMarks
o Pirstassignment at the end of 4™ week of the semester
»  Sccond assignment at the end ol 9™ week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for20 Marks (duration 01
hours)
o Atthe end of the 13™ week of the semester
The sum of three tests, two assicnments, and quiz/seminar/group discussion will be out of 100 marks and will be sealed
down to S0 marks
(to have less stressed CLE, the portion o' 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 iy designed to attain the different levels of Bloom’s taxonomy as per the outcome
defined for the course,
Scemester End Examination:
Theory SE will be conducted by University as per the scheduled timetable, with common question papers for the subject
{duration (03 hours)
s The cuestion paper will have ten questions, Fach question is set for 20 marks.
e There will be 2 questions from each module. ach of the two questions under a module (with a maximum of 2 sub-
questions), should have a mix of topies under that module.
The students have to answer S full questions, selecting one full question from each module.
The SEE question paper will be set for 100 marks and marks scored will be proportionately reduced to
50 marks

Suggested Learning Resources:

o Human Physiology, Stuart Fox, Krista Rompolski, McGraw-Hill eBook. 16th Edition, 2022

e Biology for Engineers, Thyagarajan 8., Selvamurugan N., Rajesh M.P., Nazeer R.A., Thilagaraj W., Barathi S., and

Jaganthan M.K., Tata McGraw-11ill, New Delhi, 2012,

Biology for Engineers, Arthur T Johnson, CRC I'ress, Taylor and Francis, 2011

Biomedical Instrumentation, Lestic Cromwell, Prentice Hall 2011,

Biology for Engineers, Sohini Sinel and Tanu Allen, Vayu Education of India, New Delhi, 2014,

Biomimetics: Nature-Bascd Innovation, Yoseph Bar-Cohen, 1st edition, 2012, CRC Press.

Bio-Inspired Artificial Intellipence: Theorices, Methods and Technologies, D. Floreano and C. Mattiussi, MIT Press,

2008,

s Bioremediation of heavy metals: bucterial participation, by € R Sunilkumar, N Geetha A C Udayashankar Lambert
Acadenic Publishing, 2019,

o 3D Bioprinting: Fundamentals, Principles and Applications by Ibrahim Ozbolat, Academic Press, 2016.

Electronie Noses and Tonsues in Food Scivnee, Maria Rodriguez Mende, Academie 2016

.« & = 8 »
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: Electronics & Communication Englneering / B.E: Electronics & Telecommunication Engineering
NEP, Outcome Based Education (OBE) and Cholce Based Credit System (CBCS)
(mmmmmmmmx—m

IV Semester

Communication Lahx(—)ramry 1
Course Code TV CIE Marks 50
Teaching Hours/Week (L: T: P: §) 000 | snE e 50
Credits 1 Exam Hours 3
Course objectives:

This laboratory course enables students to

Model an analog communication system signal transmission and reception.

Realize the electronic circuits to perform analog and pulse modulations and demodulations.
Verify the sampling theorem and relate the signal and its spectrum before and after sampling.
Understand the process of PCM and delta modulations.

Understand the PLL operation.

Sl.No.

Experiments

Design of active second order Butterworth low pass and high pass filters.

Amplitude Modulation and Demodulation of
(a) Standard AM and (b) DSBSC (LM741 and LF398 ICs can be used)

Frequency modulation and demodulation

Design and test Time Division Multiplexing and Demultiplexing of two bandlimited signals.

Design and test

i) Pulse sampling, flat top sampling and reconstruction.
ii) Pulse amplitude modulation and demodulation.

Design and test BJT/FET Mixer

Pulse Code Modulation and demodulation

Phase locked loop Synthesis

L= - - S B -

Illustration of
(a) AM modulation and demodulation and display the signal and its spectrum.
(b) DSB-SC modulation and demodulation and display the signal and its spectrum.
(Use MATLAB/SCILAB)

10

lllustration of FM modulation and demodulation and display the signal and its spectrum. (Use
MATLAB/SCILAB)

11

lllustrate the process of sampling and reconstruction of low pass signals. Display the signals and
its spectrums of both analog and sampled signals. (Use MATLAB/SCILAB).

12

Illustration of Delta Modulation and the effects of step size selection in the design of DM encoder.
(Use MATLAB/SCILAB)

19.09.2023
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Course outcomes (Course Skill Set):

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

1. Demonstrate the AM and FM modulation and demodulation by representing the signals in time and
frequency domain.

2. Design and test the sampling, Multiplexing and PAM with relevant circuits.

Demonstrate the basic circuitry and operations used in AM and FM receivers.

4. lllustrate the operation of PCM and delta modulations for different input conditions.

w

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 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 8t week
of the semester and the second test shall be conducted after the 14t week of the semester.

* Ineach 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.
Rubrics suggested in Annexure-II of Regulation book

* Theaverage 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,

(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 Sl .
examiners jointly.

Evaluation of test write-up/ conduction procedure and result/viy.

a will be conducted jointly by

19.09.2023
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1I/IV Semester

Cons(i@“tinn of India and Professional Ethics (CIP)

Sisitone 7 0 T 21C1P37/47 CIE Marks 50

Teaching Hours/Week (L:T:P: 8) 1:0,T:2,P:0 = 02 Hours SEE Marks 50
[Total Hoursof Pedagogy | 02 Hours/Week Total Marks 100

Credits G e Exam Hours 01 Hours

Course objectives: This course will enable the students
1. To know about the basie structure of Indian Constitution.
To know the Fundamental Rights (FR's), DPSP's and Fundamental Duties (FD’s) of our constitution.
To know about onr Union Govermment, palitical structure & codes, procedures.
4. To know the State Executive & Elections system of India.
5. Toleam the Amendments and Emergency Provisions, other important provisions given by the constitution.

Teaching-Learning Process

These a t’c‘.\‘m‘.\.ph‘ Strategies, which teacher can use to accelerate the attainment of the various course outcomes and
make Teaching =Learning more effective: Teachers shall adopt suitable pedagogy for effective teaching - learning
process. The padagogy shall involve the combination of different methodologies which suit modern technological tools.
Drrectinstructional method ¢ Low/Old Technology), (i) Flipped classrooms (High/advanced Technological
ol (1) Blended Teaming (Combination of both), (iv) Enquiry and evaluation based learning, (v) Personalized
fearning, (V1) Problems based learning through discussion.

Apart from conventional lecture methods, various types of innovative teaching techniques through videos, animation
{ilms may be adapted so that the delivered lesson can progress the students In theoretical applied and practical skills.

@

Module-1 .
Introduction to Tndian Constitution: The Necessity of the Constitution, The Societies before and after the
Constitution adoption. Introduction to the Indian constitution, The Making of the Constitution, The Role of the
Constituent Assembly. The Preamble of Indian Constitution & Key concepts of the Preamble. Salient features of
India Constitution.

Module -2
FR’s, FD's and DPSP’s: Fundamental Rights and its Restriction and limitations in different Complex
Situations. Directive Principles of State Policy (DPSP) and its present relevance in our society with
examples. Fundamental Duties and its Scope and significance in Nation building.

Module-3
Union Executive : Parliamentary System, Union Executive — President, Prime Minister, Union Cabinet,
Parliament - LS and RS, Parliamentary Committees, Important Parliamentary Terminologies. Supreme Court of

it

India, Judicial Reviews and Judicial Activism.

Module-4

State Executive & Elcctions, Amendments and Emergency Provisions: State Executive, Election
Commission, Elections & Electoral Process. Amendment to Constitution (How and Why) and Important
Constitutional Amendments till today. Emereency Provisions.

Module-5

Professional Ethics: Ethics & Values. Types of Ethics. Scope & Aims of Professional & Engineering Ethics.
Positive and Negative Faces of Engineering Ethics. Clash of Ethics, Conflicts of Interest. The impediments to
Responsibility. Trust & Reliability in Engincering, 1PRs (Intellectual Property Rights), Risks, Safety and liability
in Engincering,

Course ovicome (Course Skill Set) :

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

Co1 { Analyse the basic structure of Indian Constitution,
CO2 [ Remember their 1ondamental R ;;'J;i;; DPSP's and Fundamental Duties (FD’s) of our constitution.
| ‘nt, political structure & codes, procedures.

Ilections system of India,

COo3 krow about our Uni
CO4 t Un
CO5 | Remember the Amendments and Emereency Provisions, other important provisions given by the constitution

derstand our State xe
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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). A student shall be deemed to have satisfled the
academic requirements and carned the credits allotted to each subject/ course if the student secures not less than
359 (18 Marks out of 50)in the sciester-efd cxamination(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
Continucus Internal Evaluation:
Three Unit Tests each of 20 Marks {duration 01 hour)

1. First testat the end of 5" week of the semester
Second test at the end of the 10" week of the semester

i test at the end of the 15% week of the semester

Two assignments each of 10 Marks
First assignment at the end of 4% week of the semester
5. Secend assignment at the end of 9 week of the semester
Group discus<ion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20 Marks
(duration 21 hours)
6. Atthe end of the 13 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 19 50 marks
Total CIE: 12 20*3=60, Assipnment 10+10=20, Quiz 20 = 100 /2 =50
(to have fess stressed CIE, the portion of the syltabus 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),
ClEmethods ‘guestion nareris designed to attain the differentlevels of Bloom’s taxonomy as per the outcome

defined for =2 cnurse.

ST b

Semester Erf Examination:
SEE will be conducted by University as per the scheduled timetable, with common question papers for the subject
(duration 02 hours)
1. The auestion paper will have 50 questions. Each question is set for 01 mark,
2. Semester End Exam [SEE) Pattern will he in MCQ Model (Multiple Choice Questions) for 50 marks (60

minues duration).

Suggested Learning Resources:

Textbook:
L. “Censtitution of India” {for Competitive Exams) - Published by Naidhruva Edutech Learning Solutions,
i1 — MO

2. “Ercinecring Ethics™, M Govindarajan, S.Natarajan, V.S.Senthilkumar, Prentice —Hall, 2004,

Reference 2onks- :

I. =Savividbana Oda™ - for < ‘udents & Youths by Justice HN Nagamohan Dhas, Sahayana, kerekon.

2. “Cosetithritn of ladia. Professional Lihics and Human Rights” by Shubham Singles, Charles E. Haries, and et
i e Leamning India, Latest Edition -2019.

ai: published by Cenvag
3. “letesduction (o the Constitution of India”, (Students Edition.) by Durga Das Basu (DD B&lﬂ)“
Previice —Hall, 2008, '

4. “Ths Constitution of Indi=” by Menmandan K B: published by Merugu Publication, Second Ediﬁon, Beng‘hml




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

IV Semester

i Bnnlcsm PSSO o1
Course Code ZIEC:H!Z ey (.ll’ Marks 50
Teaching Hours/Week (L: T:P: §) 010020 | SBE Marks 50
Credits 1 Exam Hours 03
Course objectives:

« Understand object-oriented programming concepts, and apply them in solving problems.

e Tocreate, debug and run simple C++ programs,

« Introduce the concepts of functions, friend functions, inheritance, polymorphism and function
overloading.

e Introduce the concepts of exception handling and multithreading.

SLNo

Experiments

1

Write a C++ program to find largest, smallest & second largest of three numbers using inline
functions MAX & Min.

Write a C++ program to calculate the volume of different geometric shapes like cube, cylinder
and sphere using function overloading concept.

Define a STUDENT class with USN, Name & Marks in 3 tests of a subject. Declare an array of 10
STUDENT objects. Using appropriate functions, find the average of the two better marks for each
student. Print the USN, Name & the average marks of all the students.

Write a C++ program to create class called MATRIX using two-dimensional array of integers, by
overloading the operator == which checks the compatibility of two matrices to be added and
subtracted. Perform the addition and subtraction by overloading + and - operators
respectively. Display the results by overloading the operator <<, If (m1 == m2) then m3 = m1 +
m2 and m4 = ml - m2 else display error

Demonstrate simple inheritance concept by creating a base class FATHER with data members:
First Name, Surname, DOB & bank Balance and creating a derived class SON, which inherits:
Surname & Bank Balance feature from base class but provides its own feature: First Name & DOB.
Create & initialize F1 & S1 objects with appropriate constructors & display the FATHER & SON
details.

Write a C++ program to define class name FATHER & SON that holds the income respectively.
Calculate & display total income of a family using Friend function.

Write a C++ program to accept the student detail such as name & 3 different marks by get_data()
method & display the name & average of marks using display() method. Define a friend function
for calculating the average marks using the method mark_avg().

Write a C++ program to explain virtual function (Polymorphism) by creating a base class polygon
which has virtual function areas two classes rectangle & triangle derived from polygon & they
have area to calculate & return the area of rectangle & triangle respectively.

Design, develop and execute a program in C++ based on the following requirements: An
EMPLOYEE class containing data members & members functions: i) Data members: employee
number (an integer), Employee_ Name (a string of characters), Basic_ Salary (in integer), All
Allowances (an integer), NetSalary (an integer). (ii) Member functions: To read the data of
an employee, to calculate Net_Salary & to print the values of all the data members. (All_Allowances
= 123% of Basic, Income Tax (IT) =30% of gross salary (=basic_ SalaW-All.Allowances_}T)_

10

Write a C++ program with different class related through multiple inheritance & demonstrate the
use of different access specified by means of members variables & members functions.

11

Write a C++ program to create three objects for a class named count object with data members
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g |
such as roll_no & Name. Create a members function set_data () for setting the data values &
display () member function to display which object has invoked it using ,this" pointer.

12 | Write a C++ program to implement exception handling with minimum 5 exceptions classes
including two built in exceptions.

Course outcomes (Course Skill Set):

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

1. Write C++ program to solve simple and complex problems :

2. Apply and implement major object-oriented concepts like message passing, function overloading,
operator overloading and inheritance to solve real-world problems,

3. Use major C++ features such as Templates for data type independent designs and File 1/0 to deal

with large data set.
4. Analyze, design and develop solutions to real-world problems applying OOP concepts of C++

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 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.

e 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.

e Record should contain all the specified experiments in the syllabus and each experiment write-up
will be evaluated for 10 marks.

e Total marks scored by the students are scaled downed to 30 marks (60% of maximum marks).

e Weightage to be given for neatness and submission of record/write-up on time.

e Department shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8t week
of the semester and the second test shall be conducted after the 14 week of the semester.

e 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.

e The suitable rubrics can be designed to evaluate each student’s performance and learning ability.
Rubrics suggested in Annexure-II of Regulation book

e The 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.

(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.

General rubrics suggested for SEE are mentioned herg. writeup-20%, Conduction procedure and

19.09.2023







SAMPLE TEMPLATE

IV Semester :

UNIVERSAL HUMAN VALUES-11: UNDERSTANDING HARMONY and ETHICAL HUMAN CONDUCT
Titde ol ¢
Course Code 21UHV49 CIE Marks 50
Teaching Hours/\Veek (L:T:P: §) 2:0:0 SEE Marks 50
Total Hours of Pedagogy 20 Total Marks 100
Credits ey 01 Exam Hours 01

Nature.

This course is int
enguiring minds.

Course objectives:
This introductory course input is intended:

1. To help the students appreciate the essential complementarity between 'VALUES' and "SKILLS'
to ensnre sustained happiness and prosperity which are the core aspirations of all human beings.

2. To facilitie 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 veotity and the rest of existence. Such a holistic perspective forms the basis of Universal
Human Va'os and movement towards value-based living in a natural way.

3. To highlight plausible implications of such a Holistic understanding in terms of ethical human
conduct, trustful and mutually fulfilling human behaviour and mutually enriching interaction with

ended to provide a much-needed orientational input in value education to the young

These are sam
outcomes.

»

Itis free

® tikanp
found as
own ris!

present !

Teaching-Leorn®

1. The met!
systematic and rational study of the human being vis-3-vis the rest of existence.
2. The cours

1

B. This self

22 Process [General Instructions)

‘e Strategies, which teacher can use to accelerate the attainment of the various course

1odology of this course is explorational and thus universally adaptable. It involves a

2is in the form of 20 lectures (discussions)

om any dogma or value prescriptions.

'cess of self-investigation and self-exploration, and not of giving sermons. Whatever is
ruth or reality is stated as a proposal and the students are facilitated to verify it in their

-based on their Natural Acceptance and subsequent Experiential Validation
- the whe e existence is the lab and every activity is a source of reflection.

5. This process of self-exrloration takes the form of a dialogue between the teacher and the students
to begin with, and then to continue within the student in every activity, leading to continuous self-

1 H 3
volution.

exploration also enables them to critically evaluate their pre-conditionings and

liefs,

Module-1

Education)

Happiness :
| Teaching-
| Learning
Process

Infroduction t= Value Education (4 hours)
Right Underaianding, Relationship and Physical Facility (Holistic Development and the Role of

Understandion Value Education, Self-exploration as the Process for Value Education, Continuous

| Prosperitv = the Basic Human Aspirations, Happiness and Prosperity - Current

Secenario, Me: ad to Fulfil the Basic Human Aspirations

ntroduction to Value Education- Chalk and talk method, Dmussmn.ShanuoﬂM‘iemes,

Live Examp!os and videos




SAMPLE TEMPLATI

Module-2

Harmony in the Human Being (4 hours)
Understanding Human being as the Co-existence of the Self and the Body, Distinguishing between
the Needs of the Self and the Body, The Body as an Instrument of the Self, Understanding Harmony

in the Self, 11 rmony of the Self with the Body, Programme to ensure self-regulation and Health

Teaching- Introduction to the concepts- Chalk and talk method, Discussion, Sharing of
Leamning Proces: experiences, Live Examples and videos

Module-3

Harmony in th+ Family and Society (4 hours)
Harmony i+ the Family - the Basic Unit of Human Interaction, *Trust’ ~ the Foundational Value in
Relationshin, "Respect” - as the Right Evaluation, Other Feelings, Justice in Human-to-Human
Relatinnst n, Understan<''ng Harmony in the Society, Vision for the Universal Human Order

Teaching- Introduction to the concepts- Chalk and talk method, Discussion, Sharing of experiences,
Learning Live Examp!cs and videos
| Process

Module-4

Hammony in th - Nature /Exic‘ence (4 hours)
Underst 1g Harmony in the NMature, Interconnectedness, self-regulation and Mutual Fulfilment

amorg the Four Orders of Nature, Realizing Existence as Co-existence at All Levels, The Holistic
Perceptior «f Harmony in Existence

Teaching- ntrocuction to the concepts- Chalk and talk method, Discussion, Sharing of experiences,

Learning Live Examp’ss and videos
Process

Module-5

Implicaticns < the Holisti- Understanding - a Look at Professional Ethics (4 hours)
Natural A+ =ptance of Yaman V , Definitiveness of (Ethical) Human Conduct, A Basis for
Humanist:- Educatio F : nstitution and Universal Human Order, Competence in
Professic Ethics He “ochnologies, Production Systems and Management Models-Typical
Case Studi ¢, Strategic sition towards Value-based Life and Profession

Teaching- itroduction ‘o the co
Learnin: ive Examy and videos

s
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g
x
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£
g
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Course ovtcom Course St t)

oo the conrce, students are evpected to become more aware of themselves, and their
undin unily, cocioty, natare)s they would become more responsible in life, and in
problems wit' sustainable lutions, while keeping human relationships and human nature in mind.

'ﬂ'!ey woiuld ' ave hettes tic: bility, They would also become sensitive to their commitment
towards whz they have + derstond (human values, human relationship and human society). It is
hoped that ¢© »would he - e to spply what they have learnt to their own self in different da: -to-day
scttliine s 1 fo. at least -+ ey iz would be made in this direction




SAMIT & TEMPLATE

Therefore, the course and further follow up is expected to positively impact common graduate
attributes ke .

1. Holistic vision of life

2. Socially vesponsible behaviour

3. Eavironmentally responsible work

4. Ethical human conduct ‘

S. Having Competence ar 1 Capabilities for Maintaining Health and Hygiene

6. Appreciation and asnivation tor excellence (merit) and gratitude for all

Assessmen' Details (both CI' and S1EE)
The v o' tage of Continnous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
ST minimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student
sholl he foomed to have satisfied the academic requirements and earned the credits allotted to each
subjoct - course if e st Tent secures not less than 35% (18 Marks out of 50)in the semester-end
examin I n(SEE), ond o minimum of 40% (40 marks out of 100) in the sum total of the CIE
(Contivvos Iaterna! Eva'vation) and SEE (Semester End Examination) taken together
Continunus ntoenal Eva'nation:
Three !'n't “ostseach of 20 2 ks (daration 01 hour)

1. Fiest o atthe end of 5% week of the semester

(g

2. Secon: tostatthe end of the 10™ week of the semester

3. Third tostatthe end of “he 15% week of the semester
Two assigrontseach of 10 rks

4. Firs: ossignment ot the ond of 4t week of the semester

S. Secon ! ossigmment at o end of 9t week of the semester

Group discussionfSemirariqriz any one of three suitably planned to attain the COs and POs for 20
Marks (duro o001 hoves)

t the erd of the 123%™ wook of the semester
The sum o ::ree tests, two “ssignments, and quiz/seminar/group discussion will be out of 100 marks
and wiibosaleddon e 0 marks
(0 have !~ < <iressed C!7 t' 2 portion of the syllabus should not be common /repeated for any of the
methods of - CIE. Fach me hod of CIE should have a different syllabus portion of the course).
CQE meth 's ‘question rar ris dosigned to attain the different levels of Bloom’s taxonomy as per
the outoomie Jefined forth courso,
Semester ' Examination: :
Theory SU= !l be corduc A by !niversity as per the scheduled timetable, with common question
Papers for o cubject 'vra e €7 hours)

L The o octiempancr v’ wave 50 questions. Each question is set for 01 marks.

2 Thestud-ntshave to a0 wer 2!l the questions, selecting one full question from each module

e

- L
Suggestod | wning Resour

| TextBook - Teachorst-nal

& The Tosheok
b an Cowrse o 1 iman Values and Professional Ethics, R R Gaur, R Asthana, G P Bagaria, 2n
Revic Foidtion, Puoed 2 ooks, HNow Delhi, 2019, ISBN 978‘93‘87034‘
47-1

B The Teocher®s Mana!




SAMPLE TEMPLATE

Teachers™ Manual for A4 Foundation Course in Human Values and Professional Ethics, R R Gaur, R
Asthana, G
Reference 'ooks

1. JeevanVidya: EkParichaya, A Nagaraj, JeevanVidyaPrakashan, Amarkantak, 1999.
2. Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

3. The Story of Stuff (Book),

4. The Story of My Experiments with Truth « by Mohandas Karamchand Gandhi

5. Small is Beautiful « E. F Schhuniacher,

6. Slow is Beautiful - Cecile Androws

7. Economy of Permanence - | C Kumarappa

8. Bharat Mein Angreji Raj = Pandit Sunderlal

9. Rediscovering India - by Dharampal

10. Hind Swaraj or Indian Home Rule - by Mohandas K. Gandhi

11 Indin Wins Freedom - Maulana Abdul Kalam Azad

12. Vivekaronda - Romain Rolland (English)

13. Gandhi - Ramain Rolland (English)

14, Sussan Ceorge, 1976, How the Other Half Dies, Penguin Press. Reprinted 1986, 1991

15. Doacda foMeadows, Denais Lo Meadows, Jorgen Randers, William W. Behrens 111, 1972, Limits to Growth -
Clhuh of Kome's veport, Universe Rooks.

16. A Tanral 1998, Jeevan Vidya Ek Parichay, Divya Path Sansthan, Amarkantak.

17. P11 0ha GR Gaur, 1990, Science and Humanism, Commonwealth Publishers.

18. AN Tripothy, 2003, Human Values, New Age International Publishers.

19. Suvhass tekar, 2000, 1ow to proctice Natural Farming, Pracheen (Vaidik) KrishiTantraShodh, Amravati.

20. : ; G 8 haver & Robort Lo Berry, 2000, Fundamentals of Ethics for Scientists & Engineers , Oxford

niversiv Press

21 M Covidiran, S Nateaiin & VS Senthil Kumar, Engineering Ethics (including Human Values), Eastern
Econons Hdition, Prentice Hall of India Ltd,

22. BT " 2e, 2005, Fonn lations of Ethics and Management, Excel Books.

23. BL Bajp ., 2004, Indian Fthos and Modern Management, New Royal Book Co., Lucknow. Reprinted 2008.

Web links 221 i len Lectnres {e-Resources):

1. Value Sducation websites, https://www.uhv.org.in/uhv-ii, http://uhv.ac.in, http://www.uptu.acin
2. Story of Stoff, e/ /www, storyvofstuff.com

3. AlGore, An Inconvenient Truth, Paramount Classics, USA
4. Chari’z Chanlin, Mnadern Times, United Artists, USA

5. 1I'T B-ihi, Modern Technology - the Untold Story

6. Gand!iA, Right Here Right Now, Cyclewala Productions

7. Buos voatp om/channel/ Wr50B eZ

8 1 HV download.php

9. varch?v=80ovkLRYXIE

10. om/witch?v=0gdNx0X9231

il hus b e atch?v=nGRebRpvGol

12. tips:/ fwwayoutshe com /watch?v=sDxGX0gYEKM

Ba:~d * arning (Cuooosted fctivitles in Class)/ Practical Based learning

Y B

H.0.D. _

Dept. Of Etectronics & Commumca®- -

Alva' - Institute of Enge. & Technolox
Mijar. MOODBIRR! - 5742




V|§VESVARAVA”'TECHN0L
B.E.In Electronics and

Scheme of Te
Outcome Bas

T ————————

[ veaching Hours /Week

03.10.2022

OGICAL UNIVERSITY, BELAGAVI P
Communication Engineering (ECE)

aching and Examinations 2021

ed Education (OBE) and Choice Based Credit System (CBCS)

- (Effective from the academic year 2021 - 22)

E Examination
Course Title g 1 ; § g S 3
SIRAIRARLIFIFRIR R I
- w
L e § g @ 2
L T P s
Mathematics Course TD- Maths
{Common to all) PSB-Maths i 0 30 100 9
Digital System Design using Verilog lgé EEC& 3 gl 03 | 50 | s0 | 100
TD: ECE
|
Basic Signal Processing PSB: ECE 3 0 2 03 50 50 100 4
TD: ECE
i
Analog Electronic Circuits PSB: ECE 3 0 0 i 03 50 50 100 3
TD: ECE
Analog and Digital Electronics Lab PSB: ECE 0 0 2 03 50 50 100 1
Social Connect and Responsibility | AV Department | 0|1 oLl | 80 | 100 1
Samskrutika Kannada
Balake Kannada TD and PSB 1 0 0 o1 50 50 100 1
HSMC
| OR
Constitution of India and
Professional Ethics
TD: Concerned If offered as Theory Course o1
department e AT .
Ability Enhancement Course - || BER Corcainad Nafsie it = 50 50 100 1
Board OO [ |
Total | 400 | 400 800 18
| Samiian Soh All students have to register for any one of the course namely
National Service Scheme NSS National Service Scheme, Physical Education (PE)(Sports and
(NSS) Athletics) and Yoga with the concerned coordinator of the course
; ; during the first week of Ill semester. The activities shall be carried
Physical Education PE out between Il semester to VIl semester (for 5 semesters). SEE in
(PE)(Sports and Athletics) the above courses shall be conducted during VIII semester
examinations and the accumulated CIE marks shall be added to the
SEE marks. Successful completion of the registered course is
mandatory for the award of the degree. .
Yoga Yoga The events shall be appropriately scheduled by the colleges and thc l
same shall be reflected in the calendar prepared for the NSS, PE and '
Yoga activities.

rescribed to lateral entry Diploma holders admitted to Il semester B.E./B.Tech

Additional Mathematics - | Maths

rograms
02 @ | - | =] <

100 | - | 100 | O

ourse, IPCC: Integrated Professional Core Course, PCC: Professional Core Course, INT ~Internship, HSMC: Humanity and
ent Courses, AEC—ADbility Enhancement Courses. UHV: Universal Human Value Course.

- Practical/ Drawing, S — Self Study Component, CIE: Continuous Internal Evaluation, SEE: Semester End Examination.TD-
aper Setting department 2
nada is for students who speak, read and write Kannada and 21KBK37/47 Balake Kannada is for non-Kannada speaking,

.Course (IPCC): Refers to Professional Theory Core Course Integrated with practical of the same course. Credit for gzit‘f

cearning hours (L : T : P) can be considered as (3:0:2)or(2:2: 2). The theory part of the IPCC shall be g.evaluated_ 4 '
cal part shall be evaluated by only CIE (no SEE). However, questions from the practical part of IPCC shall be included in »
details, the regulation governing the Degree of Bachelor of Engineering /Technology (B.E./B.Tech.) 2021-22 may b-

|

32022/KM



03.20.2022

, who do not take up / complete
internship requirements. The faculty
completion of the internship.

courses (NCMC):
tics 1 and Ii:

pletion of the courses Additional Mathematics | and I| shall be indicated as satisfactory in the grade card. Non-completion of the
thematics | and Il shall be indicated as Unsatisfactory.

e/Physical Education (Sport and Athletics)/ Yoga:

‘more in CIE,35 % or more marks in SEE and 40 % or more in the sum total of CIE + SEE leads to successful completion of the

he prescribed CIE marks, he/she shall be deemed to
the requirements of the course. In such a case, the student has to fulfill the course requirements during subsequent semester/s
CIE marks.

ion of the course shall be indicated as satisfactory in the grade card. Non-completion of the course shall be indicated as

not be considered for vertical prog

ression as well as for the calculation of SGPA and CGPA, but completion of the courses shz
ard of degree.

Ability Enhancement Course - IlI

Design) Lab using Pspice / MultiSIM 21EC383 LIC (Linear Integrated Circuits) Lab using Pspice / MultiSiM
(Analog Electronic Circuits) Lab 21EC384 LabVIEW Programming Basics




VISVERVARAYA TROHNOLOGICAL UNIVERBITY, BELAGAVE
Wl Blectronios b Communieation Enghneering / W Mactranios & Telaoammunleatiion Kaghiesrihg
NEF, Outeame Hased Kducatlon (uﬁ[ ) il Chindos HWaned Creiis Bystem (ERER)
(Kftactive from the academle year 041 44)

’ Dightal System Doslgn Usling Veriloyg
' 2K CIE Marks | BD
ru/Woek (L T 1 ) (30/410) B10H Markn 0
aﬂ"ndam;gy = 4’(l\lmm'n Theory + 14 Lab slots | Total Marks 100
P ; 04 Wi Hovrs 04

ctives: This course will enable students Lo

it the concepts of simplifying Boolean expression ualng Komap technlgues and Quine:
key minimization technlgues,
art the concepts of deslgning and analyzing comblnational loglo elrcults,
art destgn methods and analysls of sequential loglo clroaits,

art the concepts of Verllog HDL-data flow and hehavioral models for the design of digital
e,

;‘III»;IV!;‘PI'ﬂvul (General Instructions)
ple Strategles, which teacher can use to accelerate the attalnment of the varlous course

method (1) does not mean only traditional lecture method, but different type of teaching
§ may be sdopted to develop the outcomes,

Ideo/animation films to explain the different concepts of Linear Algebra b Signal Processing,
ge collaborative (Group) Learning In the class ,

: st three HOTS (Higher order Thinking) questions in the class, which promaotes critical

}_f sblem Dased Learning (PIL), which fosters students’ Analytical sldlls, develop thinking
ich as the ability to evaluate, generalize, and analyze information rather than simply recall it,
will be Introduced In a multiple representation,

e different ways to solve the same problem and encourage the students to come up with
i creative ways Lo solve them,

every concept can be applied to the real world - and when that's possibile, it helps
students' understanding,

Ipped clags technique by sharing the materials / Sample Videos prior to the class and have
o the that tople in the succeeding clanses,
1 miming Asslgniments,

Modulo-1 |

Inition of combinational logle, Canonleal forms, Generation «
oles, Karnaugh maps- up to 4 variables, Q kay Minfmization

T 1




Module-3

flops and its Applications: The Master-Slave Flip-flops (Pulse-Triggered ﬂip-ﬂops): SR flip-flops,
ops, Characteristic equations, Registers, Binary Ripple Counters, Synchronous Binary Counters,
s based on Shift Registers, Design of Synchronous mod-n Counter using clocked T, JK, D and SR

s. (Section 6.4, 6.6 to 6.9 (Excluding 6.9.3) of Text 2)
g-Learning Chalk and Talk, YouTube videos
RBT Level: L1, L2, L3

Module-4

on to Verilog: Structure of Verilog module, Operators, Data Types, Styles of Description.

1to 1.6.2, 1.6.4 (only Verilog), 2 of Text 3)
ata flow description: Highlights of Data flow description, Structure of Data flow description.

1 to 2.2 (only Verilog) of Text 3)
Chalk and Talk, YouTube videos, Programming assignments

RBT Level: L1, L2, L3
Module-5

Behavioral description: Structure, Variable Assignment Statement, Sequential Statements,
tements, Verilog Behavioral Description of Multiplexers (2:1, 4:1, 8:1). (Section 3.1 to 3.4 (only
of Text 3)
ctural description: Highlights of Structural description, Organization of structural
Structural description of ripple carry adder. (Section 4.1 to 4.2 of Text 3)

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

PRACTICAL COMPONENT OF IPCC
ble simulation software, demonstrate the operation of the following circuits:

Experiments

simplify the given Boolean expressions and realize using Verilog program.

ealize Adder/Subtractor (Full/half) circuits using Verilog data flow description.

ealize 4-bit ALU using Verilog program.

ealize the following Code converters using Verilog Behavioral description
a) Gray to binary and vice versa b) Binary to excess3 and vice versa

ealize using Verilog Behavioral description: 8:1 mux, 8:3 encoder, Priority encoder

lize using Verilog Behavioral description: 1:8 Demux, 3:8 decoder, 2-bit Comparator

lize using Verilog Behavioral description:
Flip-flops: a) JK type b) SRtype c)Ttypeand d)D type

lize Counters - up/down (BCD and binary) using Verilog Behavioral description.

Demonstration Experiments (For CIE only - not to be included for SEE)
D kits for downloading Verilog codes and check the output for interfacing experiments.

log Program to interface a Stepper motor to the FPGA/CPLD and rotate th
ed direction (by N steps). { i

g programs to interface a Relay or ADC to the FPGA/CPLD and demonstrate its working.

rograms to interface DAC to the FPGA/CPLD for Waveform generation.

g programs to interface Switches and LEDs to the FPGA/CPLD and demonstrate its




Outcomes

end of the course the student will be able to:

plify Boolean functions using K-map and Quine-McCluskey minimization technique.

alyze and design for combinational logic circuits.

e the concepts of Flip Flops (SR, D, T and JK) and to design the synchronous sequential circuits
3 Flip Flops.

el Combinational circuits (adders, subtractors, multiplexers) and sequential circuits using Verilog
ptions.

nt Details (both CIE and SEE)

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

ie theory component of IPCC
each of 20 Marks (duration 01 hour)

test at the end of 5 week of the semester
ond test at the end of the 10% week of the semester

nments each of 10 Marks
st assignment at the end of 4% week of the semester
ond assignment at the end of 9% week of the semester

n marks of two tests and two assignments added will be CIE marks for the theory component
0 marks.

practical component of IPCC

completion of every experiment/program in the laboratory, the students shall be evaluated
marks shall be awarded on the same day. The 15 marks are for conducting the experiment
d preparation of the laboratory record, the other 05 marks shall be for the test conducted at
e end of the semester.
1e CIE marks awarded in the case of the Practical component shall be based on the continuous
uation of the laboratory report. Each experiment report can be evaluated for 10 marks.
arks of all experiments’ write-ups are added and scaled down to 15 marks.
laboratory test (duration 03 hours) at the end of the 15% week of the semester /after
pletion of all the experiments (whichever is early) shall be conducted for 50 marks and
down to 05 marks.

marks of write-up evaluations and tests added will be CIE marks for the laboratory
f IPCC for 20 marks.

vill be conducted by University as per the scheduled timetable, with common question
course (duration 03 hours)

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

dents have to answer 5 full questions, selecting one full question from each module.




both CIE and SEE, whereas the practical portion will

y portion of the IPCC shall be for !
tioned in the SEE paper shall include questions from

component only. Questions men
cal component.

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

in the 20 marks.

, conducted for 100 marks and students shall secure 35% of the maximum marks to qualify in
s secured out of 100 will be scaled down to 50 marks.

arning Resources:

gic Applications and Design by John M Yarbrough, Thomson Learning, 2001.
nciples and Design by Donald D Givone, McGraw Hill, 2002.

mming VHDL and Verilog by Nazeih M Botros, 2009 reprint, Dreamtech press.
300ks:

ntals of logic design, by Charles H Roth Jr,, Cengage Learning

ign, by Sudhakar Samuel, Pearson/ Sanguine, 2007

als of HDL, by Cyril P R, Pearson/Sanguine 2010

d Learning (Suggested Activities in Class)/ Practical Based learning
Assignments / Mini Projects can be given to improve programming skills.

2/\/ o
H.0.D. ‘
Dept, Of Blectronics & Commmmeatio. .

atva  Institute of Engg. & Technology
Mijay, MO R) - 574225




VISVESVARAYA TECHNOLOGICAL UNIVERSE, BELAGAy;ﬁ e L
B.E: Electronics & Commu ication Engineering / B.E: Electronics elecommunicatio’ neeri
E EP, v b1 ice Based Credit System (CBCS)

NEP, Outcome Based Education (OBE) and Cho
(Effective from the academic year 2021 — 22)

Basic Signal Processing =
21EC33 CIE Marks 50
rs/Week (L: T: P: S) (3:0:2:0) SEE Marks 50
of Pedagogy 40 hours Theory + 13 Lab slots | Total Marks 100
04 Exam Hours o3

tives: This course will enable students to:
ts with fundamental knowledge/
th the concept of Vector spaces an

To prepare studen overview in the field of Signal
» with Familiarization wi d orthogonality with a qualitative
applications in communications.

rence: To equip students with a basic foundation of Signal Processing by delivering the
titative parameters for Matrices & Linear Transformations, the mathematical description
time signals and systems, analyzing the signals in time domain using convolution sum,

als into different categories based on their properties, analyzing Linear Time Invariant
in time and transform domains

ning Process (General Instructions)
ple Strategies, which teacher can use to

accelerate the attainment of the various course

nethod (L) does not mean only traditional lecture method, but different type of teaching

s may be adopted to develop the outcomes.
jdeo/animation films to explain the different concepts 0
e collaborative (Group) Learning in the class.
three HOTS (Higher order Thinking) questions in the class,

f Linear Algebra & Signal Processing.

which promotes critical

which fosters students’ Analytical skills, develop thinking

oblem Based Learning (PBL),
and analyze information rather than simply recall it.

ch as the ability to evaluate, generalize,
wi I be introduced in a multiple representation.
e different ways to solve the same problem and encourage the students to come up with

1 creative ways to solve them.
ow every concept can be applied to the real world - and when that's possible, it helps

the students' understanding.
pped class technique by sharing the materials / Sample Videos prior to the class and have

ns on the that topic in the succeeding classes.
ming Assignments.

Module-1

es: Vector spaces and Null subspaces, Rank and Row reduced form, Ind

aces ‘ , , Independence, Basis
Dimensions of the four subspaces, Rank-Nullity Theorem, Lineaprfe Transformaﬁznni
Orthogonal Vectors and Subspaces, Projections and Least squares, Orthogonal Bases and

dt Orthogonalization procedure
ers 2 and 3 of Text 1)

Chalk and Talk, YouTube videos, Flipped Class Techni
4 que, Pro
RBT Level: L1, 12, L3 gramming assignments




Module-2

s and Diagonalization of a Matrix, Special

n vectors: Review of Eigen value -
Singular Value Decomposition.

s and Eige ;
Symmetric) and their properties,

ositive Definite,
ter 5, Text 1)

Chalk and Talk, YouTube videos, Flippe Programming assignments

d Class Technique,

RBT Level: L1, L2, L3

Module-3

Definition of signal and systems with exam

impulse and ramp functions

tions on signals: Amplitude scaling, addition, multiplication, time scaling, time shift and

1. Expression of triangular, rectangular and other waveforms in terms of elementary signals

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

Only for Discrete Signals & Systems]
Chalk and Talk, YouTube videos,
RBT Level: L1, L2, L3

ples, Elementary

2 and Classification of signals:
tions: Exponential, sinusoidal, step,

S
110

1

Flipped Class Technique, Programming assignments

Module-4

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

) Properties in terms of impulse response: System interconnection, Memory less, Causal,
rtible and Deconvolution and step response

nly for Discrete Signals & Systems]

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

Programming assignments

Module-5

erties of the region of convergence, properties of the Z-transform,
Causality and stability, Transform analysis of LTI systems.

forms: Z transform, prop
sform by partial fraction,

Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments

RBT Level: L1, L2, L3

PRACTICAL COMPONENT OF IPCC
Experiments

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

grams on basic operations on matrix.

gram to solve system of linear equations.

oram for Gram-Schmidt orthogonalization.

gram to find Eigen value and Eigen vector.

am to find Singular value decomposition.




pgram to generate discrete waveforms.

gram to perform basic operation on signals.

am to perform convolution of two given sequences.
" a. Program to perform verification of commutative pro
b. Program to perform verification of distributive prope
¢ Program to perform verification of associative property of convolution.

perty of convolution.
rty of convolution.

am to compute step response from the given impulse response.

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

pmes (Course Skill Set)

| of the course the student will be able to :

d the basics of Linear Algebra

e different types of signals and systems

e the properties of discrete-time signals & systems

> discrete time signals & systems using Z transforms
t Details (both CIE and SEE)

» of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
um passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be
e satisfied the academic requirements and earned the credits allotted to each subject/
student secures not less than 35% (18 Marks out of 50) in the semester-end examination
minimum of 40% (40 marks out of 100) in the sum total of the CIE (Continuous Internal

d SEE (Semester End Examination) taken together

heory component of IPCC

ch of 20 Marks (duration 01 hour)
test at the end of 5% week of the semester
nd test at the end of the 10t week of the semester

ents each of 10 Marks

st assignment at the end of 4 week of the semester

gramming assignment at the end of 9% week of the semester, which can be implemented

 programming languages like C++/Python/Java/Scilab

arks k(s)f two tests and two assignments added will be CIE marks for the theory component
marks.

ractical component of IPCC

mpletion of every experiment/program in the laboratory, the students shall be evaluated
marks shall be awarded on the same day. The 15 marks are for conducting the experiment
preparation of the laboratory record, the other 05 marks shall be for the test conducted at
d of the semester.
IE. marks awarded in the case of the Practical component shall be based on the continuous
uation of the laboratory report. Each experiment report can be evaluated for 10 marks.
of all experiments’ write-ups are added and scaled down to 15 marks
si;ﬁlmraw;y ;;ltesttl:1 (duration 03 hours) at the end of the 15% week of the semester /after
on of all the experiments (whichever is early) shall
A, y) shall be conducted for 50 marks and

arks of write-up evaluations and
PCC for 20 marks, and tests added will be CIE marks for the laboratory




will be conducted by University as per the scheduled timetable, with common question

the course (duration 03 hours)

@ question paper will have ten questions. Kach question is set for 20 marks.

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

ximum of 3 sub-questions), should have a mix of toples under that module.
e students have to answer § full questions, selecting one full question from each module.

both CIE and SEE, whereas the practical

portion of the IPCC shall be for
mentioned in the SEE paper shall

will have a CIE component only, Questions
uestions 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.

o conducted for 100 marks and students shall secure 35% of the maximum marks to
the SEE. Marks secured out of 100 will be scaled down to 50 marks.

‘Learning Resources:

- Strang, “Linear Algebra and its Applications”, Cengage Learning, 4* Edition, 2006, ISBN

2327
Haykin and Barry Van Veen, “Signals and Systems”, 2" Edition, 2008, Wiley India. [SBN9971-51-

hael Roberts, “Fundamentals of Signals & Systems”,2M edition, Tata McGraw-Hill, 2010, ISBN978-0-
070221-9.
n V Oppenheim, Alan § Willsky and S Hamid Nawab, “Signals and Systems” Pearson Education Asia /
" edition, 1997. Indian Reprint 2002,

su, R Ranjan, “Signals and Systems"”, Schaum'’s outlines, TMH, 2006.

thi, “Linear Systems and Signals”, Oxford University Press, 2005.

h Rao and Satish Tunga, “Signals and Systems”, Pearson/Sanguine.

pur Lipschutz, Marc Lipson, “Schaums Easy Outline of Linear Algebra”, 2020.

d Video Lectures (e-Resources):

on Signals and Systems by Alan V Oppenheim

rod on | M R 6,00 oNa and e11) pDring 20 - YO he

: Ha M R 6.00 onals and e bring 20 - YouTube
lectures signals and system:

0 De,.CO g . Q
/W WAL M-0Y& =PLbMVog n1QQZbah RZIRZ 9kfoaZvy

s on Linear Algebra by Gilbert Strang

= - P Q NO

0 pe.com/watch/v=4K530402wf1c& =Pl.4 D D&
Xlndex=

d Learning (Suggested Activities in Class)/ Practical Based learning
Assignments / Mini Projects can be given to improve programming skills

g

bept. O Electronics & Communicatios
Aivs'« Institute of Engg. & Technology
Wijav, MOODBIDR) - 574 226
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1 i RSI] {LAGAVI
VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BE
B.E: Electronics & Communication Engineering / B.E: Electronics & Telecommunication Engineering

NEP, Outcome Based Education (OBE) and Cholce Based Credit System (CBCS)
(Effective from the academlc year 2021 ~ 22)

Analog Electronic Circuits
21EC34 CIE Marks 50
Hours/Week (L:T:P: §) 3:0:0:1 SEE Marks 50
ars of Pedagogy 40 Total Marks 100
3 Exam Hours 3

ectives: This course will enable students to
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.
alyze Power amplifier circuits in different modes of operation.
onstruct Feedback and Oscillator circuits using FET.

Learning Process (General Instructions)
sample Strategies, which teacher can use to accelerate the attainment of the various course

‘method (L) does not mean only traditional lecture method, but different type of teaching
may be adopted to develop the outcomes.
eo/animation films to explain evolution of communication technologies.

collaborative (Group) Learning in the class
three HOTS (Higher order Thinking) questions in the class, which promotes critical thinking

oblem Based Learning (PBL), which fosters students’ Analytical skills, develop thinking skills
e ability to evaluate, generalize, and analyze information rather than simply recall it.
different ways to solve the same problem and encourage the students to come up with their

tive ways to solve them.
ow every concept can be applied to the real world - and when that's possible, it helps improve

nts' understanding.

Module-1

: Biasing in BJT amplifier circuits: The Classical Discrete circuit bias (Voltage-divider

g using a collector to base feedback resistor.

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

e hybrid I1 model, The T model.

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

opera.tion and modeling: The DC bias point, signal current in drain, voltage gain, small

alent circuit models, transconductance, The T equivalent circuit model.

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 t0 4.6.7) ]

Chalk and talk method, Power Point Presentation.

Self-study topics:Basic BJT Amplifier Configurations- Design of C i
Common collector amplifier circuits. y Anmen
RBT Level: L1, L2, L3

Module-2

nplifier configuration: Basic configurations, characterizi i . !
source resistance RS, Source follower. zing amplifiers, CS amplifier with

rnal capacitances and Hi : i
 High fre:uency e gh frequency model: The gate capacitive effect, Junction

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

173




. jaoazoz

fors: FET based Phase shift oscillator, LC and Crystal Oscillators (no derivation)

X1 4.7(4.7.1t0 4.7.4,4.7.6) 4.8(4.8.1, 48.2,48.3),4.9,12.2.2,12.31,123,2]
= | Chalk and talk method, Power Point Presentation. .
Self-study topics:Discrete Circuit MOS Amplifier - The common source amplifier and the
source follower.
- | RBT Level: L1,L2,1L3
Module-3
Amplifier: General feedback structure, Properties of negative feedback, T'he Four l?asic
Topologies, The series-shunt, series-series, shunt-shunt and shunt-series amplifiers
Analysis).
s and Power Amplifiers: Introduction, Classification of output stages, Class A output

s B output stage: Transfer Characteristics, Power Dissipation, Power Conversion efficiency,
3 output stage, Class C tuned Amplifier.

11, 7.2, 7.3, 7.4.1, 7.5.1, 7.6 (7.6.1 t0 7.6.3), 13.1, 13.2,13.3(13.3.1, 13.3.2,13.3.3, 134, 13.7}]

Chalk and talk method, Power Point Presentation.
| Self-study topics:Class D power amplifier.
~ | RBT Level: L1,L2, L3

Module-4

*i!.‘ircuits:Op-amp DC and AC Amplifiers, DAC - Weighted resistor and R-2R ladder, ADC-
':f' approximation type, Small Signal half wave rectifier, Absolute value output circuit, Active
st and second order low-pass and high-pass Butterworth filters, Band-pass filters, Band

-and its applications: Monostable and Astable Multivibrators.
#1(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], 943,

| Chalk and talk method, Power Point Presentation.

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

Module-5

of Power Electronic Systems: Power Electronic Systems, Power Electronic Converters and

Static Anode-Cathode characteristics and Gate characteristics of SCR, Turn-ON methods,
nism, Turn-OFF Methods: Natural and Forced Commutation - Class A without design

n.
f:ircuit: Resistance Firing Circuit, Resistance capacitance firing circuit, Unijunction
ic operation and UJT Firing Circuit.

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]
Chalk and talk method, Power Point Presentation.
If-study topics: Basic Construction, workin
Level: L1,L2, L3
omes (Course Skill Set)
the course the student will be able to :
and the characteristics of BJTs and FETs for switching and amplifier circuits.

analyze FET amplifiers and oscillatorswith different circuit configurations and biasing

g and applications of DIAC, TRIAC, IGBT, GTO.

.

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

d the power electronic device components and its functions for basic power electronic

(both CIE and SEE)

cf Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%




marks (20 marks out of 50). A student
d earned the credits allotted to each
f 50) in the semester-end
1 of the CIE (Continuous

passing mark for the CIE is 40% of the maximum

od to have satisfied the academic requirements an
i the student secures not less than 35% (18 Marks out o

L{SEE). and 2 minimum of 40% (40 marks out of 100) in the sum tota

ion) and SEE (Semester End Examination) taken together.

 Internal Evaluation:

each of 20 Marks (duration 01 hour)

gest at the end of 5™ week of the semester

test at the end of the 10™ week of the semester

test at the end of the 15® week of the semester

s each of 10 Marks

ig t at the end of 4® week of the semester

assignment at the end of 9% week of the semester

iC minar/qQuiz any one of three suitably planned to attain the COs and POs for 20 Marks

hours)

end of the 13® week of the semester

tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks

ed down to 50 marks

. stressed CIE, the portion of the syllabus should not be common /repeated for any of the

CIE. Each method of CIE should have a different syllabus portion of the course).

/question paper is designed to attain the different levels of Bloom'’s taxonomy as per

will be conducted by University as per the scheduled timetable, with common question

e subject (duration 03 hours)

stion paper will have ten questions. Each question is set for 20 marks.

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

of 3 sub-guestions), should have a mix of topics under that module.

ents have to answer 5 full questions, selecting one full question from each module.

LT

Scored out of 100 shall be proportionally reduced to 50 marks.

ing Resources:

ronic Circuits, Theory and Applications, Adel S Sedra, Kenneth C Smith, 6®Edition, Oxford,
378-0-19-808913-1
s and Linear Integrated Circuits, Ramakant A Gayakwad, 4®Edition, Pearson Education,
978-93-325-4991-3
and K B Khanchandani, Power Electronics, 2nd Edition, Tata Mc-Graw Hill, 2009,

J5838%6

Video Lectures (e-Resources):

rated Electronics: Analog and Digital Circuits and i
o Systems, Jacob Millman, Christos C.
nic Devices and Circuit, Boylestad & Nashelsky, Eleventh Edition, Pearson, January 2015.

DV g——
H.0.D.
Dept. Ot Electrenics & Commumicatios
Alva'« Institute of Engg. & Technotogy
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: Electronics & Communication Engineering / B.E: Electronics & Telecommunication Engineering
NEP, Ot Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2021 - 22)

Analog and Digital Electronics Lab
21ECL35 CIE Marks 50
/Week (L:T:P: S) 0:0:2:0 SEE Marks 50
1 Exam Hours 3

course enables students to
stand the electronic circuit schematic and its working
: and test amplifier and oscillator circuits for the given specifications

the opamp circuits for the applications such as DAC, implement mathematical functions and

ision rectifiers.
y the static characteristics of SCR and test the RC triggering circuit.

and test the combinational and sequential logic circuits for their functionalities.
suitable ICs based on the specifications and functions.
Experiments

'ﬁ and set up the BJT common emitter voltage amplifier with and without feedback and
‘mine the gain- bandwidth product, input and output impedances.

m and set-up BJT/FET
olpitts Oscillator, i) Crystal Oscillator and iii) RC Phase shift oscillator

n and set up the circuits using opamp:
Adder, ii) Integrator, iii) Differentiator and iv) Comparator

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

n and implement

1) Half Adder & Full Adder using basic gates and NAND gates,
Half subtractor & Full subtractor using NAND gates,
4-variable function using IC74151(8:1MUX).

Binary to Gray code conversion & vice-versa (IC74139),
BCD to Excess-3 code conversion and vice versa

e using NAND Gates:
r-Slave JK Flip-Flop, ii) D Flip-Flop and iii) T Flip-Flop
ize the shift registers using IC7474/7495:

Design Mod - N Synchronous Up Counter & Down Counter usi ‘

r using 7 Flip-
dod-N Counter using IC7490 / 7476 i -
nchronous counter using 1C74192




es ign 4-bit R - 2R Op-Amp Digital to Analog Converter

(i) for a 4-bit binary input using toggle switches
(ii) by generating digital inputs using mod-16

seudorandom sequence generator using 1C7495

the precision rectifiers using opamp: i) Half wave rectifier ii) Full wave rectifier

ign and test Monostable and Astable Multivibrator using 555 Timer

fcomes (Course Skill Set):

of the course the student will be able to:

ign and analyze the BJT/FET amplifier and oscillator circuits.

and test Opamp circuits to realize the mathematical computations, DAC and precision
R

gn and test the combinational logic circuits for the given specifications.

the sequential logic circuits for the given functionality.
onstrate the basic electronic circuit experiments using SCR and 555 timer.

nt Details (both CIE and SEE)

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

nternal Evaluation (CIE):

the practical course is 50 Marks.

of CIE marks for record/ journal and test are in the ratio 60:40.

periment to be evaluated for conduction with observation sheet and record write-up. Rubrics
aluation of the journal/write-up for hardware/software experiments designed by the

0 is handling the laboratory session and is made known to students at the beginning of the

| session.

should contain all the specified experiments in the syllabus and each experiment write-up will

lated for 10 marks.

s scored by the students are scaled downed to 30 marks (60% of maximum marks).

to be given for neatness and submission of record/write-up on time.

it shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8t week

ester and the second test shall be conducted after the 14t week of the semester.

test write-up, conduction of experiment, acceptable result, and procedural knowledge

weightage of 60% and the rest 40% for viva-voce.

rubrics can be designed to evaluate each student’s performance and learning ability.

ggested in Annexure-II of Regulation book

‘ of 02 tests is scaled down to 20 marks (40% of the maximum marks).

d d;::‘nedm:;-: ::to:ztei nl: the report write-up/journal and average marks of two tests is

he practical course is 50 Marks,
ducted jointly by the two examiners of the same institute, examiners are appointed by

riments are to be included for Practical examination,




1 the cover page of the answer script to be

up of marks and the instructions printed 0
quirement evaluation rubrics shall be

d to by the examiners. OR based on the course re
by examiners.

pick one question (experiment) from the questions lot prepared by the internal /external

test write-up/ conduction procedure and result/viva will be conducted jointly by

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

examiners)
ment is allowed only once and 15% Marks allotted to the procedure part to be made

1 of SEE is 03 hours
ted in Annexure-II of Regulation book

ning Resources:

tals of Electronic Devices and Circuits Lab Manual, David A Bell, 5t Edition, 2009, Oxford

Press.

. and Linear Integrated Circuits, Ramakant A Gayakwad, 4t Edition, Pearson Education,
: 978-93-325-4991-3. :

ntals of Logic Design, Charles H Roth Jr., Larry L Kinney, Cengage Learning, 7% Edition.

=iVl &

Dept. Of Blectroni
: S & Com: atie ™
Alva' Ipsthute ofEngg. & T'::;nohm‘e
Mijas, WIVOUB!ORI - 574 225 5




NIVERSITY BELAGAVI . .
VISVESVARAYA TECHNOLOGICAL U ’ cation Engineering

) : Telecommuni
: tronics & C ication Engineering / B.E: Electronics &
ey omm;:sce:i Ed g‘ (OBE) and Choice Based Credit System (CBCS)

NEP, O >
(Effective from the academic year 2021 - 22)

LD (Logic Design) Lab using Pspice / MultiSIM
21EC381 CIE Marks 50
ours/Week (L: T:P: S) 0:0:2:0 SEE Marks 50
i Exam Hours 03

t the concepts of De Morgan’s Theorem, SOP, POS forms. '
the concepts of designing and analyzing combinational logic circuits.

the concepts of analysis of sequential logic circuits.
e and design any given synchronous sequential circuits.

‘ Experiments
; lementation of De Morgan’s theorem and SOP/POS expressions using Pspice/Multisim.

lementation of Half Adder, Full Adder, Half Subtractor and Full Subtractor using Pspice/

n and implementation of 4-bit Parallel Adder/ Subtractor using IC 7483 and

o Excess-3 code conversion and vice-versa using Pspice/Multisim.

and implement of IC 7485 5-bit magnitude comparator using Pspice/ Multisim.

alize Adder & Subtractor using IC 74153 (4:1 MUX) and

able function using IC74151 (8:1MUX) using Pspice/Multisim.

lize Adder and Subtractor using IC 74139/ 74155N (Demux/Decoder) and

to Gray code conversion & vice versa using 74139/ 74155N using Pspice/Multisim.

ster-Slave JK, D & T flip-flops using NAND Gates using Pspice/Multisim.
and realize the Synchronous counters (up/down decade/binary) using Pspice/Multisim.
e the shift registers and their modes (SISO, PISO, PIPO, SIPO) using 7474/7495 using
/Multisim.

| Pseudo Random Sequence generator using 7495 using Pspice/Multisim.

Serial Adder with Accumulator and simulate using Pspice/Multisim.

using Pspice/Multisim Mod-N Counters.

mes (Course Skill Set):
1e course the student will be able to:
,-ite the truth table of various expressions and combinational circuits using logic gates
arious combinational circuits such as adders, subtractors .

: , comparators, i
R p multiplexers and
flips-flops, counters and shift registers.
nd implement synchronous counters.

tails (both CIE and SEE)

ge of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is
nimum passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall




d earned the credits allotted to each course.

to have satisfied the academic requirements an gk
ut of 50) in the semester-end examination

has to secure not less than 35% (18 Marks o

Internal Evaluation (CIE):
r the practical course is 50 Marks.
‘of CIE marks for record/ journal and test are in the ratio 60:40.

eriment to be evaluated for conduction with observation sheet and record write-up.

s for the evaluation of the journal/write-up for hardware/software experiments designed by
sulty who is handling the laboratory session and is made known to students at the beginning

practical session.
d should contain all the specifie

evaluated for 10 marks.
arks scored by the students are scaled downed to 30 marks

itage to be given for neatness and submission of record/write-up on time.
rment shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8% week

semester and the second test shall be conducted after the 14th week of the semester.
test, test write-up, conduction of experiment, acceptable result, and procedural knowledge

a weightage of 60% and the rest 40% for viva-voce.
table rubrics can be designed to evaluate each student’s performance and learning ability.

s suggested in Annexure-II of Regulation book
oe of 02 tests is scaled down to 20 marks (40% of the maximum marks).

ed-down marks scored in the report write-up/journal and average marks of two tests is
arks scored by the student.

d experiments in the syllabus and each experiment write-up

(60% of maximum marks).

d Evaluation (SEE):

r the practical course is 50 Marks.

conducted jointly by the two examiners of the same institute, examiners are appointed by
ity

ry experiments are to be included for practical examination.

eakup of marks and the instructions printed on the cover page of the answer script to be
red to by the examiners. OR based on the course requirement evaluation rubrics shall be
ly by examiners.
| pick one question (experiment) from the questions lot prepared by the internal
miners jointly.
f test write-up/ conduction procedure and result/viva will be conducted jointly by

cs suggested for SEE are mentioned here, writeup-20%, Conduction procedure and
K:va}-lvcﬁcs 20% of maximum marks. SEE for practical shall be evaluated for 100 marks
arks shall be scaled down to 50 marks (however, based on cours i

. e type, rubrics shall be
eriment is allowed only once and 15% Marks allotted to the procedure part to be made

of SEE is 03 hours
d in Annexure-II of Regulation book

al Logic Applications and Design by John M Yarbrou
h, Th
| Principles and Design by Donald D Givone, McGrasv Hilloé?)zozn Leumig

R VA e o
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UNIVERSITY, BELAGAVI

VISVESVARAYA TECHNOLOGICAL : .
B.E: Electronics & Communication Engineering / B.E: Electronics & Telecommunic(n:tln;oéls l;:ngmeering
NEP, Outcome Based Education ( OBE) and Choice Based Credit System (
(Effective from the academic year 2021 ~ 22)
AEC (Analog Electronic Circuits) Lab
21EC382 CIE Marks 50
/Week (L: T:P: §) 0:0:2:0 SEE Marks 50
o | Exam Hours 2

lives:
de practical exposure to the students on de
s electronic circuits using simulation software.

e the knowledge and practical exposure on simp

Experiments using Pspice/ MultiSIM software

signing, setting up, executing and debugging

le applications of analog electronic circuits.

riments to realize diode clipping (single, double ended) circuits.

ments to realize diode clamping (positive, negative) circuits.

riments to realize Full wave rectifier without filter (and set-up to measure the ripple factor,
, Vrms, etc.).

‘; and conduct an experiment on Series Voltage Regulator using Zener diode to determine

load regulation characteristics.

e BJT Darlington Emitter follower without bootstrapping and determine the gain, input and
t impedances (other configurations of emitter follower can also be considered).

p and study the working of complementary symmetry class B push pull power amplifier
er power amplifiers can also be suitably considered) and calculate the efficiency.

1 and set-up the oscillator circuits (Hartley, Colpitts, etc. using BJT/FET) and determine the
ncy of oscillation.

and set-up the crystal oscillator and determine the frequency of oscillation.

ment to realize Input and Output characteristics of BJT Common emitter configuration and

tion of parameters.

ments to realize Transfer and drain characteristics of a MOSFET.

ents to realize U]T triggering circuit for Controlled Full wave Rectifier.

and simulation of Regulated power supply.

omes (Course Skill Set):
e course the student will be able to:

d the circuit schematic and its working.
- ;harac:erisltics of different electronic devices.
nd test simple electronic ci
g p c circuits as per the specifications using discrete electronic
the parameters from the characteristics of activ i
e devices.
ze with EDA software which can be used for electronic circuit simulation




Details (both CIE and SEE :
tage of Con(tli)nuous Internal E\)raluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
wum passing mark for the CIE is 40% of the maximum marks (20 marks). A student shall be
 have satisfied the academic requirements and earned the credits allotted to each course. The
to secure not less than 35% (18 Marks out of 50) in the semester-end examination (SEE).

Internal Evaluation (CIE):

the practical course is 50 Marks.
of CIE marks for record/ journal and test are in the ratio 60:40.
: jon sheet and record write-up.

‘experiment to be evaluated for conduction with observat
rics for the evaluation of the journal/write-up for hardware/software experiments designed by
ty who is handling the laboratory session and is made known to students at the beginning

practical session.
should contain all the specified experiments in the syllabus and each experiment write-up

evaluated for 10 marks.
‘marks scored by the students are scaled downed to 30 marks (60% of maximum marks).

htage to be given for neatness and submission of record/write-up on time.
rtment shall conduct 02 tests for 100 marks, the first test shall be conducted after the 8" week

semester and the second test shall be conducted after the 14th week of the semester.
test, test write-up, conduction of experiment, acceptable result, and procedural knowledge

a weightage of 60% and the rest 40% for viva-voce.
table rubrics can be designed to evaluate each student’s performance and learning ability.

uggested in Annexure-II of Regulation book

ge of 02 tests is scaled down to 20 marks (40% of the maximum marks).
ed-down marks scored in the report write-up/journal and average marks of two tests is
marks scored by the student.

d Evaluation (SEE):

r the practical course is 50 Marks.
nducted jointly by the two examiners of the same institute, examiners are appointed by the

experiments are to be included for practical examination.
akup of marks and the instructions printed on the cover page of the answer script to be
ed to by the examiners. OR based on the course requirement evaluation rubrics shall be

y by examiners.
’ick one question (experiment) from the questions lot prepared by the internal /external

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

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

periment is allowed only once and 15% Marks allotted to the procedure part to be made

SEE is 03 hours.

ed in Annexure-I1 of Regulation book.
ning Resources:

ell, “Fundamentals of Electronic Devices and Circuits Lab Manual, 5th Edition, 2009

niversity Press.
ed H Rashid, “Introduction to PSpice using OrCAD for circuits and electronics”, 3w Edition,

all, 2003.




UNIVERSITY, BELAGAVI

VISVESVARAYA TECHNOLOGICAL o
'+ Electronics & Communication Engineering / B.E: Electronics & Telecommunication Engineering

NEP, Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2021 ~ 22)

LIC (Linear Integrated Circuits) Lab using Pspice / MultiSIM
21EC383 CIE Marks
eek (L:T:P: S) 0:0:2:0 SEE Marks
1 Exam Hours

operational amplifiers in linear and nonlinear applications.

uire the basic knowledge of special function ICs.
Multisim/Pspice software for circuit design and

Experiments using Pspice / MultiSIM
experiment has to be designed, circuit to be drawn / constructed and executed in the
d software. Results are also to be noted and inferred.

simulation

tandard design procedure to be adopted.
p-amp an Inverting Amplifier and Non-Inverting Amplifier

lize using o
e using op-amps i) Summing Amplifier ii)Difference amplifier

e using op-amps an Instrumentation Amplifier

e using op-amps i) Differentiator ii)Integrator

e using op-amps a Full wave Precision Rectifier

ize using op-amps
e Inverting and Non-Inverting Zero Crossing Detectors
e Positive and Negative Voltage level detectors

e using op-amp an Inverting Schmitt Trigger

e using op-amp an Astable Multivibrator

and implement using op-amps
e Butterworth I &Il order Low Pass Filter
e Butterworth [ & Il order High Pass Filter

and implement using op-amp a RC Phase Shift Oscillator

and implement Mono-stable Multivibrator using 555 timer

yn and implement 4 - bit R-2R Digital to Analog Converter

es (Course Skill Set):
s course, students will be able to;

draw‘ circuit schematics, construct circuits, analyze and troubleshoot circuits containing
5 resistors, diodes, capacitors and independent sources.
. ﬂ;e manufacturer's data sheets of IC 555 timer and IC pa741 op-amp.
and verify the operation of analog integrated circuits | :
ike Am
ators and Waveform generators. bl
g 1}tr:l;')lem:;nt analog :;tegrated circuits like Oscillators, Active filters, Timer circuits
s and compare the experimental results with theoreti : ;
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ICAL UNIVERSITY, BELAGAVI
& Telecommunication Engineering

VISVESVARAYA TECHNOLOG
redit System (CBCS)

&: Electronics & Communication Engineering / B.E: Electronics {
NEP, Outcome Based Education (OBE) and Choice Based C
(Effective from the academic year 2021 - 22)

LabVIEW Programming Basics
21EC384 CIE Marks 50
eek (L: T:P: S) 0:0:2:0 SEE Marks 50
1 Exam Hours 03

various front panel controls and indicators.
d manipulate nodes and wires in the block diagram.
ous toolbars and pull-down menus for the purpose of implementing specific functions.

d utilize the context help window.
ar with LabVIEW and different applications using it.

tual Instrument (VI).
ams (using LabVIEW software) to realize the following:

- arithmetic operations: addition, subtraction, multiplication and division

n operations: AND, OR, XOR, NOT and NAND

' numbers using ‘for’ loop

of a given number using ‘for’ loop

line square of a given number

al of a given number using ‘while ‘loop

even numbers using ‘while’ loop in an array

e array maximum and array minimum

Demonstration Experiments (For CIE)

Virtual Instrument that simulates a heating and cooling system. The system must be able
trolled manually or automatically.

irtual Instrument that simulates a Basic Calculator (using formula node).

al Instrument that simulates a Water Level Detector.

rate how to create a basic VI which calculates the area and perimeter of a circle.

s (Course Skill Set):

course the student will be able to:

to create data acquisition, analysis and display operations
nterfaces with charts, graph and buttons

ming structures and data types that exist in Lab VIEW

s editing and debugging techniques

ails (both CIE and SEE)

of Continuous Internal Evaluation (CIE) is 50% and fi

or Semester End Exam (SEE) is
imy m pa.ssing mark for thcf CIE is 40% of the maximum marks (20 marks). A studint szlall
ave satisfied the academic requirements and earned the credits allotted to each course
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r-end examination

t of

50) in the semeste

ternal Evaluation (CIE):

¢ the practical course is 50 Marks.
CIE marks for record/ journal and test are in the ratio 60:40. :
¢periment to be evaluated for conduction with observation sheet and record write-up.

for the evaluation of the journal /write-up for hardware/software experiments designefi by
alty who is handling the laboratory session and is made known to students at the beginning

ctical session.
should contain al
evaluated for 10 marks.
arks scored by the students are sca
ge to be given for neatness and submissio
ment shall conduct 02 tests for 100 marks, the first test shall be conducted afte
a semester and the second test shall be conducted after the 14th week of the semester.
test, test write-up, conduction of experiment, acceptable result, and procedural knowledge
a weightage of 60% and the rest 40% for viva-voce.
table rubrics can be designed to evaluate each student’s performance and learning ability.

suggested in Annexure-II of Regulation book
age of 02 tests is scaled down to 20 marks (40% of the maximum marks).
ed-down marks scored in the report write-up/journal and average marks of two tests is

arks scored by the student.

d Evaluation (SEE):
r the practical course is 50 Marks.
onducted jointly by the two examiners of the same institute,

] the specified experiments in the syllabus and each experiment write-up

led downed to 30 marks (60% of maximum marks).

1 of record/write-up on time.
r the 8t week

examiners are appointed by

experiments are to be included for practical examination.

eakup of marks and the instructions printed on the cover page of the answer script to be
ed to by the examiners. OR based on the course requirement evaluation rubrics shall be
ly by examiners. :

pick one question (experiment) from the questions lot prepared by the internal
miners jointly.

f test write-up/ conduction procedure and result/viva will be conducted jointly by

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

e examiners) .
eriment is allowed only once and 15% Marks allotted to the procedure part to be made

f SEE is 03 hours
d in Annexure-II of Regulation book

ning Resources:
1S t;l:lmentatipn usir'lg LABVIEW, Jovitha Jerome, PHI, 2011
mentation using LABVIEW, Sanjay Gupta, Joseph John, TMH, McGraw Hill, Second
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