ELECTRONIC DEVICES

Course Code :18EC33 CIE Marks : 40

Lecture Hours/Week :03 SEE marks : 60

Total Number of Lecture Hours : 40 (8 Hours / Module) Exam Hours : 03
CREDITS-03

Course Learning Objectives: This course will enable students to:

° Understand the basics of semiconductor physics and electronic devices.

. Describe the mathematical models BJTs and FETs along with the
constructional details.

° Understand the construction and working principles of optoelectronic
devices

° Understand the fabrication process of semiconductor devices and CMOS

process integration.

Module-1

Semiconductors

Bonding forces in solids, Energy bands, Metals, Semiconductors and

Insulators, Direct and Indirect semiconductors, Electrons and Holes, Intrinsic

and Extrinsic materials, Conductivity and Mobility, Drift and Resistance,

Effects of temperature and doping on mobility, Hall Effect.

(Text1:3.1.1,3.1.2,3.1.3,3.1.4,3.2.1,3.2.3,3.2.4, 3.4.1, 3.4.2, 3.4.3, 3.4.5).
L1,L2

Module-2
pn Junctions
Forward and Reverse biased junctions- Qualitative description of Current flow
at a junction, reverse bias, Reverse bias breakdown- Zener breakdown,
avalanche breakdown, Rectifiers. (Text 1: 5.3.1,5.3.3,5.4,5.4.1,5.4.2,5.4.3)
Optoelectronic Devices Photodiodes: Current and Voltage in an Illuminated
Junction, Solar Cells, Photodetectors. Light Emitting Diode: Light Emitting
materials.
(Text1:8.1.1,8.1.2, 8.1.3, 8.2, 8.2.1), L1,L.2

Module — 3
Bipolar Junction Transistor
Fundamentals of BJT operation, Amplification with BJTS, BJT Fabrication, The
coupled Diode model (Ebers-Moll Model), Switching operation of a transistor,
Cutoff, saturation, switching cycle, specifications, Drift in the base region,
Base narrowing, Avalanche breakdown.
(Text1:7.1,7.2,7.3,7.5.1,7.6,7.7.1,7.7.2,7.7.3) L1,L2
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Module-4
Field Effect Transistors
Basic pn JFET Operation, Equivalent Circuit and Frequency Limitations,
MOSFET- Two terminal MOS structure- Energy band diagram, Ideal Capacitance
— Voltage Characteristics and Frequency Effects, Basic MOSFET Operation-
MOSFET structure, Current-Voltage Characteristics.
(Text 2: 9.1.1, 9.4, 9.6.1, 9.6.2, 9.7.1, 9.7.2, 9.8.1, 9.8.2). L1,L2

Module-5
Fabrication of p-n junctions
Thermal Oxidation, Diffusion, Rapid Thermal Processing, lon implantation,
chemical vapour deposition, photolithography, Etching, metallization.
(Text 1: 5.1)
Integrated Circuits
Background, Evolution of ICs, CMOS Process Integration, Integration of Other
Circuit Elements. (Text 1: 9.1, 9.2, 9.3.1, 9.3.3). L1,L2

Course outcomes: After studying this course, students will be able to:

1. Understand the principles of semiconductor Physics

2. Understand the principles and characteristics of different types of semicon-
ductor devices

3. Understand the fabrication process of semiconductor devices

4. Utilize the mathematical models of semiconductor junctions for circuits and
systems.

5. Identify the mathematical models of MOS transistors for circuits and

systems.

Question paper pattern:

. Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

. Each full question can have a maximum of 4 sub questions.

. There will be 2 full questions from each module covering all the topics of
the module.

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

. The total marks will be proportionally reduced to 60 marks as SEE marks
is 60.
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Text Books:

L Ben. G. Streetman, Sanjay Kumar Banerjee, “Solid State Electronic
Devices”, 7% Edition, Pearson Education, 2016, ISBN 978-93-325-5508-2.

2. Donald A Neamen, Dhrubes Biswas, “Semiconductor Physics and
Devices”, 4" Edition, McGraw Hill Education, 2012, ISBN 978-0-07-
107010-2.

Reference Book:

L S. M. Sze, Kwok K. Ng, “Physics of Semiconductor Devices”, 3 Edition,
Wiley, 2018.

2. Adir Bar-Leyv, “Semiconductor and Electronic Devices”, 3 Edition, PHI,
1993.
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POWER ELECTRONICS AND INSTRUMENTATION

Course Code : 18EC36 CIE Marks : 40

Lecture Hours/Week : 03 SEE marks : 60

Total Number of Lecture Hours : 40 (8 Hrs / Module) ~ Exam Hours : 03
CREDITS-03

Course Learning Objectives: This course will enable students to:

. Study and analysis of thyristor circuits with different triggering
conditions.

. Learn the applications of power devices in controlled rectifiers,
converters and inverters.

. Understand types of instrument errors.

. Develop circuits for multirange Ammeters and Voltmeters.

. Describe principle of operation of digital measuring instruments and
Bridges.

. Understand the operation of Transducers, Instrumentation amplifiers
and PLCs.

Module -1

Introduction: History, Power Electronic Systems, Power Electronic Converters
and Applications (1.2, 1.3 1.5 & 1.6 of Text 1).
Thyristors: Static Anode-Cathode characteristics and Gate characteristics of
SCR, Turn-ON methods, Turn-OFF mechanisms (2.3, 2.6 without 2.6.1), 2.7,
2.9 of text 1),
Turn-OFF Methods: Natural and Forced Commutation — Class A and Class B
types (refer 2.10 without design considerations),
Gate Trigger Circuit: Resistance Firing Circuit, Resistance capacitance firing
circuit (refer 3.5 up to 3.5.2 of Text 1),
Unijunction Transistor: Basic operation and UJT Firing Circuit (refer 3.6, up to
3.6.4, except 3.6.2).

L1,1L2

Module - 2
Phase Controlled Converter: Control techniques, Single phase half wave and
full wave controlled rectifier with resistive and inductive loads, effect of
freewheeling diode (refer Chapter 6 of Text 1 up to 6.4.1 without derivations).
Choppers: Chopper Classification, Basic Chopper operation: step-down, step-
up and step-up/down choppers. (refer Chapter 8 of Text 1 up to 8.3.3)
L1,L2,1L3
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Module - 3
Inverters: Classification, Single phase Half bridge and full bridge inverters
with R and RL load (refer Chapter 9 of Text 1 up to 9.4.2 without Circuit
Analysis).
Switched Mode Power Supplies: [solated Flyback Converter, Isolated Forward
Converter (only refer to the circuit operations in section 16.3 of Text 1 up to
16.3.2 except 16.3.1.3 and derivations).

Principles of Measurement: Static Characteristics, Error in Measurement, Types

of Static Error. (Text2: 1.2-1.6)

Multirange Ammeters, Multirange voltmeter. (Text 2: 3.2, 4.4 )

L1,L2,1L3
Module - 4

Digital Voltmeter: Ramp Technique, Dual slope integrating Type DVM, Direct

Compensation type and Successive Approximations type DVM (Text 2: 5.1-5.3,

5.5,5.6)

Digital Multimeter: Digital Frequency Meter and Digital Measurement of Time,

Function Generator.

Bridges: Measurement of resistance: Wheatstone’s Bridge, AC Bridges -

Capacitance and Inductance Comparison bridge, Wien’s bridge.

(Text2: refer 6.2,6.3upt06.3.2,6.4upt06.4.2,8.8,11.2, 11.8-11.10, 11.14).

L1,12
Module - 5

Transducers: Introduction, Electrical Transducer, Resistive Transducer, Resistive

position Transducer, Resistance Wire Strain Gauges, Resistance Thermometer,

Thermistor, LVDT.

(Text2:13.1-13.3,13.5,13.6 up to 13.6.1,13.7, 13.8, 13.11).

Instrumentation Amplifier using Transducer Bridge, Temperature indicators

using Thermometer, Analog Weight Scale (Text2: 14.3.3, 14.4.1, 14.4.3).

Programmable Logic Controller: Structure, Operation, Relays and Registers

(Text2:21.15,21.15.2,21.15.3, 21.15.5,21.15.6).

L1,L2,1L3

Course Outcomes: At the end of the course students should be able to:

1. Build and test circuits using power electronic devices.
2. Analyze and design controlled rectifier, DC to DC converters, DC to AC
inverters and SMPS.

Analyze instrument characteristics and errors.

4. Describe the principle of operation and develop circuits for multirange
Ammeters, Voltmeters and Bridges to measure passive component val-
ues and frequency.

5. Explain the principle, design and analyze the transducers for measuring
physical parameters.

W
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Question paper pattern:

Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

Each full question can have a maximum of 4 sub questions.

There will be 2 full questions from each module covering all the topics
of the module.

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

The total marks will be proportionally reduced to 60 marks as SEE
marks is 60.

Text Books:

L.

2.

M.D Singh and K B Khanchandani, Power Electronics, 2™ Edition, Tata
Mc-Graw Hill, 2009, ISBN: 0070583897

H. S. Kalsi, “Electronic Instrumentation”, McGraw Hill, 3" Edition,
2012, ISBN: 9780070702066.

Reference Books:

L.

Mohammad H Rashid, Power Electronics, Circuits, Devices and
Applications, 3%/4" Edition, Pearson Education Inc, 2014, ISBN: 978-
93-325-1844-5.

L. Umanand, Power Electronics, Essentials and Applications, John
Wiley India Pvt. Ltd, 2009.

David A. Bell, “Electronic Instrumentation & Measurements”, Oxford
University Press PHI 2™ Edition, 2006, ISBN 81-203-2360-2.

A. D. Helfrick and W.D. Cooper, “Modern Electronic
Instrumentation and Measuring Techniques”, Pearson, 1% Edition,
2015, ISBN: 9789332556065.
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MICROCONTROLLER

Course Code : 18EC46 CIE Marks : 40

Lecture Hours/Week : 03 SEE Marks : 60

Total Number of Lecture Hours : 40 (8 Hours / Module) Exam Hours:03
CREDITS-03

Course Learning Objectives: This course will enable students to:

. Understand the difference between a Microprocessor and a

Microcontroller and embedded microcontrollers.

Familiarize the basic architecture of 8051 microcontroller.

Program 8051 microprocessor using Assembly Level Language and C.

Understand the interrupt system of 8051 and the use of interrupts.

Understand the operation and use of inbuilt Timers/Counters and Serial

port of 8051.

. Interface 8051 to external memory and I/O devices using its I/O ports.

Module-1
8051 Microcontroller: Microprocessor vs Microcontroller, Embedded Systems,
Embedded Microcontrollers, 8051 Architecture- Registers, Pin diagram, I/O ports
functions, Internal Memory organization. External Memory (ROM & RAM)
interfacing.

L1,12

Module -2
8051 Instruction Set: Addressing Modes, Data Transfer instructions,
Arithmetic instructions, Logical instructions, Branch instructions, Bit
manipulation instructions. Simple Assembly language program examples
(without loops) to use these instructions.

L1, L2

Module-3
8051 Stack, 1/0 Port Interfacing and Programming: 8051 Stack, Stack and
Subroutine instructions. Assembly language program examples on subroutine
and involving loops.
Interfacing simple switch and LED to I/O ports to switch on/off LED with
respect to switch status. L1,L2,L3

Module -4
8051 Timers and Serial Port: 8051 Timers and Counters — Operation and
Assembly language programming to generate a pulse using Mode-1 and a
square wave using Mode-2 on a port pin. 8051 Serial Communication- Basics of
Serial Data Communication, RS-232 standard, 9 pin RS232 signals, Simple Serial
Port programming in Assembly and C to transmit a message and to receive data
serially. L1,L2,L3
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Module -5

8051 Interrupts and Interfacing Applications: 8051 Interrupts. 8051 Assembly
language programming to generate an external interrupt using a switch, 8051 C
programming to generate a square waveform on a port pin using a Timer
interrupt. Interfacing 8051 to ADC-0804, DAC, LCD and Stepper motor and
their 8051 Assembly language interfacing programming.

L1, L2, L3

Course outcomes: At the end of the course, students will be able to:

L.

Explain the difference between Microprocessors & Microcontrollers,
Architecture of 8051 Microcontroller, Interfacing of 8051 to external
memory and Instruction set of 8051.

2. Write 8051 Assembly level programs using 8051 instruction set.

3. Explain the Interrupt system, operation of Timers/Counters and Serial
portof 8051.

4. Write 8051 Assembly language programs to generate square wave on
8051 I/O port pin using interrupt and C Programme to send & receive
serial data using 8051 serial port.

5. Interface simple switches, simple LEDs, ADC 0804, LCD and Stepper
Motor to 8051 using 8051 I/O ports.

Question paper pattern:

Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

Each full question can have a maximum of 4 sub questions.

There will be 2 full questions from each module covering all the topics
of the module.

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

The total marks will be proportionally reduced to 60 marks as SEE
marks is 60.

Text Books:

L.

“The 8051 Microcontroller and Embedded Systems — using assembly
and C”, Muhammad Ali Mazidi and Janice Gillespie Mazidi and Rollin D.
McKinlay; PHI, 2006 / Pearson, 2006.

“The 8051 Microcontroller”, Kenneth J. Ayala, 3™ Edition, Thomson/
Cengage Learning.
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Reference Books:

1. “The 8051 Microcontroller Based Embedded Systems”, Manish K Patel,
McGraw Hill, 2014, ISBN: 978-93-329-0125-4.
2. “Microcontrollers: Architecture, Programming, Interfacing and System

Design”, Raj Kamal, Pearson Education, 2005.
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MICROCONTROLLER LABORATORY

Laboratory Code : 18ECL47 CIE Marks : 40 SEE Marks : 60

Lecture Hours/Week : 02 Hours Tutorial (Instructions) + 02 Hours Laboratory

RBT Levels: L1,1L2,1L3 Exam Hours : 03
CREDITS 02

Course Learning Objectives: This laboratory course enables students to

Understand the basics of microcontroller and its applications.
Have in-depth knowledge of 8051 assembly language programming.
Understand controlling the devices using C programming.

The concepts of I/O interfacing for developing real time embedded
systems.

Laboratory Experiments
I. PROGRAMMING

L.

2.

I e

Data Transfer: Block Move, Exchange, Sorting, Finding largest element
in an array.

Arithmetic Instructions - Addition/subtraction, multiplication and
division, square, Cube — (16 bits Arithmetic operations — bit addressable).
Counters.

Boolean & Logical Instructions (Bit manipulations).

Conditional CALL & RETURN.

Code conversion: BCD — ASCII; ASCII — Decimal; Decimal - ASCIT; HEX
- Decimal and Decimal - HEX.

Programs to generate delay, Programs using serial port and on-Chip
timer/counter.

ILINTERFACING

L.

I el

Interface a simple toggle switch to 8051 and write an ALP to generate an
interrupt which switches on an LED (i) continuously as long as switch
is on and (ii) only once for a small time when the switch is turned on.
Write a C program to (i) transmit and (ii) to receive a set of characters
serially by interfacing 8051 to a terminal.

Write ALPs to generate waveforms using ADC interface.

Write ALP to interface an LCD display and to display a message on it.
Write ALP to interface a Stepper Motor to 8051 to rotate the motor.
Write ALP to interface ADC-0804 and convert an analog input connected
toit.
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Course Outcomes: On the completion of this laboratory course, the students

will be able to:

1. Enhance programming skills using Assembly language and C.

2. Write Assembly language programs in 8051 for solving simple problems
that manipulate input data using different instructions of 8051.

3. Interface different input and output devices to 8051 and control them
using Assembly language programs.

4. Interface the serial devices to 8051 and do the serial transfer using C
programming.

5. Develop applications based on Microcontroller 8051.

Conduct of Practical Examination:

All laboratory experiments are to be included for practical examination.
Students are allowed to pick one experiment from the lot.

Strictly follow the instructions as printed on the cover page of answer
script for breakup of marks.

Change of experiment is allowed only once and 15% Marks allotted to
the procedure part to be made zero.
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DIGITAL SIGNAL PROCESSING

Course Code : 18EC52 CIE Marks : 40

Lecture Hours/Week : 03 + 2 (Tutorial) SEE marks : 60

Total Number of Lecture Hours : 50 (10 Hrs / Module) Exam Hours : 03
CREDITS : 04

Course Learning Objectives: This course will enable students to

. Understand the frequency domain sampling and reconstruction of
discrete time signals.

. Study the properties and the development of efficient algorithms for
the computation of DFT.

. Realization of FIR and IIR filters in different structural forms.

. Learn the procedures to design of IIR filters from the analog filters
using impulse invariance and bilinear transformation.

. Study the different windows used in the design of FIR filters and design
appropriate filters based on the specifications.

. Understand the architecture and working of DSP processor

Module-1

Discrete Fourier Transforms (DFT): Frequency domain sampling and
Reconstruction of Discrete Time Signals, The Discrete Fourier Transform,
DFT as a linear transformation, Properties of the DFT: Periodicity, Linearity
and Symmetry properties, Multiplication of two DFTs and Circular
Convolution, Additional DFT properties.

[Text 1], L1,L.2,L3

Module-2
Linear filtering methods based on the DFT: Use of DFT in Linear Filtering,
Filtering of Long data Sequences.
Fast-Fourier-Transform (FFT) algorithms: Efficient Computation of the
DFT: Radix-2 FFT algorithms for the computation of DFT and IDF T—decimation-
in-time and decimation-in-frequency algorithms.
[Text 1], L1,L2, L3

Module-3
Design of FIR Filters: Characteristics of practical frequency —selective filters,
Symmetric and Antisymmetric FIR filters, Design of Linear-phase FIR filters
using windows - Rectangular, Hamming, Hanning, Bartlett windows. Design of
FIR filters using frequency sampling method. Structure for FIR Systems: Direct
form, Cascade form and Lattice structures.
[Textl], L1,L2,L3
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Module4

IIR Filter Design: Infinite Impulse response Filter Format, Bilinear
Transformation Design Method, Analog Filters using Lowpass prototype
transformation, Normalized Butterworth Functions, Bilinear Transformation and
Frequency Warping, Bilinear Transformation Design Procedure, Digital
Butterworth Filter Design using BLT. Realization of IR Filters in Direct form
Tand IL.

[Text 2], 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, Floating point processors, FIR and IR filter implementations
in Fixed point systems.
[Text 2], L1,L2,L3

Course Outcomes: After studying this course, students will be able to:

L. 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 and linear filtering approach.
Design and realize FIR and IIR digital filters.

Understand the DSP processor architecture.

DA

Question paper pattern:

. Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

. Each full question can have a maximum of 4 sub questions.

. There will be 2 full questions from each module covering all the topics
of the module.

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

. The total marks will be proportionally reduced to 60 marks as SEE marks
is 60

Text Book:

L. 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.
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Reference Books:

L.

2.
3.

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

Oppenheim & Schaffer, “Discrete Time Signal Processing” , PHI, 2003.
D.Ganesh Rao and Vineeth P Gejji, “Digital Signal Processing”
Cengage India Private Limited, 2017, ISBN: 9386858231
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ELECTROMAGNETIC WAVES

Course Code : 18ECS5 CIE Marks :40
Lecture Hours/Week 3 SEE Marks 160
Total Number of Lecture Hours : 40 (8§ Hrs / Module) =~ Exam Hours  :03
CREDITS-03
Course Learning Objectives: This course will enable students to:
. Study the different coordinate systems, Physical significance of
Divergence, Curl and Gradient.
. Understand the applications of Coulomb’s law and Gauss law to different

charge distributions and the applications of Laplace’s and Poisson’s
Equations to solve real time problems on capacitance of different charge

distributions.

. Understand the physical significance of Biot-Savart’s, Ampere’s Law
and Stokes’ theorem for different current distributions.

. Infer the effects of magnetic forces, materials and inductance.

. Know the physical interpretation of Maxwell’s equations and applications
for Plane waves for their behavior in different media.

. Acquire knowledge of Poynting theorem and its application of power
flow.

Module-1
Revision of Vector Calculus — (Text 1: Chapter 1)
Coulomb’s Law, Electric Field Intensity and Flux density: Experimental law of
Coulomb, Electric field intensity, Field due to continuous volume charge
distribution, Field of a line charge, Field due to Sheet of charge, Electric flux
density, Numerical Problems. (Text: Chapter 2.1 to 2.5, 3.1)
L1,L2, L3

Module -2

Gauss’s law and Divergence: Gauss law, Application of Gauss law to point
charge, line charge, Surface charge and volume charge, Point (differential) form
of Gauss law, Divergence. Maxwell’s First equation (Electrostatics), Vector
Operator V and divergence theorem, Numerical Problems (Text: Chapter 3.2 to
3.7.
Energy, Potential and Conductors: Energy expended or work done in moving a
point charge in an electric field, The line integral, Definition of potential difference
and potential, The potential field of point charge, Potential gradient, Numerical
Problems (Text: Chapter 4.1 to 4.4 and 4.6). Current and Current density,
Continuity of current. (Text: Chapter 5.1, 5.2)

L1, L2, L3
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Module-3

Poisson’s and Laplace’s Equations: Derivation of Poisson’s and Laplace’s
Equations, Uniqueness theorem, Examples of the solution of Laplace’s equation,
Numerical problems on Laplace equation (Text: Chapter 7.1 to 7.3)
Steady Magnetic Field: Biot-Savart Law, Ampere’s circuital law, Curl, Stokes’
theorem, Magnetic flux and magnetic flux density, Basic concepts Scalar and
Vector Magnetic Potentials, Numerical problems. (Text: Chapter 8.1 to 8.6)

L1,L2,L3

Module -4
Magnetic Forces: Force on a moving charge, differential current elements, Force
between differential current elements, Numerical problems (Text: Chapter 9.1
t09.3).
Magnetic Materials: Magnetization and permeability, Magnetic boundary
conditions, The magnetic circuit, Potential energy and forces on magnetic
materials, Inductance and mutual reactance, Numerical problems (Text:
Chapter 9.6 t0 9.7).
Faraday’ law of Electromagnetic Induction —Integral form and Point form,
Numerical problems (Text: Chapter 10.1)

L1,L2,L3

Module -5

Maxwell’s equations Continuity equation, Inconsistency of Ampere’s law with
continuity equation, displacement current, Conduction current, Derivation of
Maxwell’s equations in point form, and integral form, Maxwell’s equations for
different media, Numerical problems (Text: Chapter 10.2 to 10.4)
Uniform Plane Wave: Plane wave, Uniform plane wave, Derivation of plane
wave equations from Maxwell’s equations, Solution of wave equation for
perfect dielectric, Relation between E and H, Wave propagation in free space,
Solution of wave equation for sinusoidal excitation, wave propagation in any
conducting media (y, a, B, 1) and good conductors, Skin effect or Depth of
penetration, Poynting‘s theorem and wave power, Numerical problems. (Text:
Chapter 12.1 to 12.4)

L1,L2,L3

Course Outcomes: After studying this course, students will be able to:

1. Evaluate problems on electrostatic force, electric field due to point, linear,
volume charges by applying conventional methods and charge in a
volume.

2. Apply Gauss law to evaluate Electric fields due to different charge
distributions and Volume Charge distribution by using Divergence
Theorem.
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Determine potential and energy with respect to point charge and
capacitance using Laplace equation and Apply Biot-Savart’s and
Ampere’s laws for evaluating Magnetic field for different current
configurations

Calculate magnetic force, potential energy and Magnetization with
respect to magnetic materials and voltage induced in electric circuits.
Apply Maxwell’s equations for time varying fields, EM waves in free
space and conductors and Evaluate power associated with EM waves
using Poynting theorem

Question paper pattern:

Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

Each full question can have a maximum of 4 sub questions.

There will be 2 full questions from each module covering all the topics
of the module.

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

The total marks will be proportionally reduced to 60 marks as SEE
marks is 60.

Text Book:

L.

W.H. Hayt and J.A. Buck, —Engineering Electromagnetics, 8" Edition,
Tata McGraw-Hill, 2014, ISBN-978-93-392-0327-6.

Reference Books:

1.

2.

Elements of Electromagnetics — Matthew N.O., Sadiku, Oxford
university press, 4" Edn.

Electromagnetic Waves and Radiating systems — E. C. Jordan and K.G.
Balmain, PHI, 2™ Edn.

Electromagnetics- Joseph Edminister, Schaum Outline Series, McGraw
Hill.

Fundamentals of Electromagnetics for Engineering - N. Narayana Rao,
Pearson.
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DIGITAL SIGNALPROCESSING LABORATORY

Course Code : 18ECLS7 CIE Marks : 40 SEE Marks : 60
Lecture Hours/Week: 02 Hours Tutorial (Instructions) + 02 Hours Laboratory
RBT Level : L1, L2, L3 Exam Hours : 03

CREDITS-02

Course Learning Objectives: This course will enable students to

* Simulate discrete time signals and verification of sampling theorem.

* Compute the DFT for a discrete signal and verification of its properties
using MATLAB.

* Find solution to the difference equations and computation of convolution
and correlation along with the verification of properties.

* Compute and display the filtering operations and compare with the theo-
retical values.

* Implement the DSP computations on DSP hardware and verify the result.

Laboratory Experiments

Following Experiments to be done using MATLAB / SCILAB / OCTAVE or
equivalent:

L. Verification of sampling theorem (use interpolation function).

2. Linear and circular convolution of two given sequences, Commutative,
distributive and associative property of convolution.

3. Auto and cross correlation of two sequences and verification of their
properties

4. Solving a given difference equation.

5. Computation of N point DFT of a given sequence and to plot magnitude
and phase spectrum (using DFT equation and verify it by built-in
routine).

6. (1) Verification of DFT properties (like Linearity and Parseval’s theorem,
etc.)

(i) DFT computation of square pulse and Sinc function etc.
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Design and implementation of Low pass and High pass FIR filter to meet
the desired specifications (using different window techniques) and test
the filter with an audio file. Plot the spectrum of audio signal before and
after filtering.

Design and implementation of a digital IIR filter (Low pass and High
pass) to meet given specifications and test with an audio file. Plot the
spectrum of audio signal before and after filtering.

Following Experiments to be done using DSP kit

9.

10.
11.
12.
13.

Obtain the Linear convolution of two sequences.

Compute Circular convolution of two sequences.

Compute the N-point DFT of a given sequence.

Determine the Impulse response of first order and second order system.
Generation of sine wave and standard test signals

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

L.

2.

Understand the concepts of analog to digital conversion of signals
and frequency domain sampling of signals.

Model the discrete time signals and systems and verify its properties
and results.

Implement discrete computations using DSP processor and verify
the results.

Realize the digital filters using a simulation tool and analyze the re-
sponse of the filter for an audio signal.

Write programs using Matlab / Scilab/Octave to illustrate DSP con-
cepts.

Conduct of Practical Examination:

L.

All laboratory experiments are to be included for practical examination.

2. Strictly follow the instructions as printed on the cover page of answer
script for breakup of marks.

3. Change of experiment is allowed only once and Marks allotted to the
procedure part to be made zero.

Reference Books:

L.

VinayK Ingle, John G Proakis, Digital Signal Processing using MATLAB,
Fourth Edition, Cengage India Private Limited, 2017.
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EMBEDDED SYSTEMS

Course Code 1 18EC62 CIE Marks : 40

Lecture Hours/Week 103 + 2 (Tutorial) SEE marks : 60

Total Number of Lecture Hours : 50 (10 Hrs / Module) Exam Hours : 03
CREDITS : 04

Course Learning Objectives: This course will enable students to:

. Explain the architectural features and instructions of 32 bit microcontroller
-ARM Cortex M3.

. Develop Programs using the various instructions of ARM Cortex M3
and C language for different applications.

. Understand the basic hardware components and their selection method
based on the characteristics and attributes of an embedded system.

. Develop the hardware software co-design and firmware design
approaches.

. Explain the need of real time operating system for embedded system
applications.

Module 1

ARM-32 bit Microcontroller: Thumb-2 technology and applications of ARM,
Architecture of ARM Cortex M3, Various Units in the architecture, Debugging
support, General Purpose Registers, Special Registers, exceptions, interrupts,
stack operation, reset sequence (Text 1: Ch-1, 2, 3)

L1,L2

Module 2
ARM Cortex M3 Instruction Sets and Programming: Assembly basics,
Instruction list and description, Thumb and ARM instructions, Special
instructions, Useful instructions, CMSIS, Assembly and C language
Programming (Text 1: Ch-4, Ch-10.1 to 10.6)
L1,L2,L3

Module 3
Embedded System Components: Embedded Vs General computing system,
Classification of Embedded systems, Major applications and purpose of ES.
Elements of an Embedded System (Block diagram and explanation),
Differences between RISC and CISC, Harvard and Princeton, Big and Little
Endian formats, Memory (ROM and RAM types), Sensors, Actuators,
Optocoupler, Communication Interfaces (I12C, SPI, IrDA, Bluetooth, Wi-Fi,
Zigbee only)
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(Text 2: All the Topics from Ch-1 and Ch-2 (Fig and explanation before 2.1)
2.1.1.6 to 2.1.1.8, 2.2 t0 2.2.2.3, 2.3 to 2.3.2, 2.3.3.3, selected topics of 2.4.1
and 2.4.2 only).

L1,L2

Module 4

Embedded System Design Concepts: Characteristics and Quality Attributes of
Embedded Systems, Operational and non-operational quality attributes,
Embedded Systems-Application and Domain specific, Hardware Software Co-
Design and Program Modeling (excluding UML), Embedded firmware design
and development (excluding C language). Text 2: Ch-3, Ch-4 (4.1, 4.2.1 and
4.2.2 only), Ch-7 (Sections 7.1, 7.2 only), Ch-9 (Sections 9.1, 9.2, 9.3.1,9.3.2
only)

L1,L2,L3

Module 5

RTOS and IDE for Embedded System Design: Operating System basics, Types
of operating systems, Task, process and threads (Only POSIX Threads with an
example program), Thread preemption, Preemptive Task scheduling techniques,
Task Communication, Task synchronization issues — Racing and Deadlock,
Concept of Binary and counting semaphores (Mutex example without any
program), How to choose an RTOS, Integration and testing of Embedded
hardware and firmware, Embedded system Development Environment — Block
diagram (excluding Keil), Disassembler/decompiler, simulator, emulator and
debugging techniques (Text 2: Ch-10 (Sections 10.1, 10.2, 10.3, 10.5.2 , 10.7,
10.8.1.1,10.8.1.2, 10.8.2.2,10.10 only), Ch-12, Ch-13 (a block diagram before
13.1,13.3,13.4, 13.5, 13.6 only)

L1,L2,L.3

Course Outcomes: After studying this course, students will be able to:

1. Describe the architectural features and instructions of 32 bit
microcontroller ARM Cortex M3.

2. Apply the knowledge gained for Programming ARM Cortex M3 for
different applications.

3. Understand the basic hardware components and their selection method
based on the characteristics and attributes of an embedded system.

4. Develop the hardware software co-design and firmware design
approaches.

5. Explain the need of real time operating system for embedded system
applications.
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Question paper pattern:

Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

Each full question can have a maximum of 4 sub questions.

There will be 2 full questions from each module covering all the topics
of the module.

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

The total marks will be proportionally reduced to 60 marks as SEE marks
is 60.

Text Books:

L.

Joseph Yiu, “The Definitive Guide to the ARM Cortex-M3”, 2" Edition,
Newnes, (Elsevier), 2010.

2. Shibu K V, “Introduction to Embedded Systems”, Tata McGraw Hill
Education Private Limited, 2™ Edition.

Reference Books:

1. James K. Peckol, “Embedded systems- A contemporary design tool”,
John Wiley, 2008, ISBN: 978-0-471-72180-2.

2. Yifeng Zhu, "Embedded Systems with Arm Cortex-M Microcontrollers
in Assembly Language and C”, 2™ Ed. Man Press LLC ©2015 ISBN:
0982692633 9780982692639.

3. K.V.K. K Prasad, Embedded Real Time Systems, Dreamtech publications,
2003.

4. Rajkamal, Embedded Systems, 2™ Edition, McGraw hill Publications,

2010.
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MICROWAVE and ANTENNAS

Course Code :18EC63 CIE Marks : 40

Lecture Hours/Week 103 + 2 (Tutorial) SEE marks : 60

Total Number of Lecture Hours : 50 (10 Hrs / Module) Exam Hours : 03
CREDITS : 04

Course Learning Objectives: This course will enable students to:

. Describe the microwave properties and its transmission media
Describe microwave devices for several applications
Understand the basics of antenna theory

Select antennas for specific applications

Module 1
Microwave Tubes: Introduction, Reflex Klystron Oscillator, Mechanism of
Oscillations, Modes of Oscillations, Mode Curve (Qualitative Analysis only).
(Text1: 9.1,9.2.1)

Microwave Transmission Lines: Microwave Frequencies, Microwave devices,

Microwave Systems, Transmission Line equations and solutions, Reflection

Coefficient and Transmission Coefficient, Standing Wave and Standing Wave

Ratio, Smith Chart, Single Stub matching.

(Text 2: 0.1, 0.2, 0.3, 3.1, 3.2, 3.3, 3.5, 3.6 Except Double stub matching)

L1,1.2

Module 2

Microwave Network theory: Introduction, Symmetrical Z and Y-Parameters for

reciprocal Networks, S matrix representation of Multi-Port Networks. (Text1:

6.1,6.2,6.3)

Microwave Passive Devices: Coaxial Connectors and Adapters, Attenuators,
Phase Shifters, Waveguide Tees, Magic tees.
(Text 1: 6.4.2,6.4.14, 6.4.15, 6.4.16) L1,L2

Module 3
Strip Lines: Introduction, Micro Strip lines, Parallel Strip lines, Coplanar Strip
lines, Shielded Strip Lines. (Text 2: 11.1, 11.2, 11.3,11.4)

Antenna Basics: Introduction, Basic Antenna Parameters, Patterns, Beam Area,
Radiation Intensity, Beam Efficiency, Directivity and Gain, Antenna Apertures,
Effective Height, Radio Communication Link, Antenna Field Zones. (Text 3: 2.1
-2.7,2.9-2.11,2.13) L1,L2,L3
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Module 4
Point Sources and Arrays: Introduction, Point Sources, Power Patterns, Power
Theorem, Radiation Intensity, Arrays of two isotropic point sources, Linear
Arrays of n Isotropic Point Sources of equal Amplitude and Spacing.
(Text 3: 5.1-5.6,5.9,5.13)

Electric Dipoles: Introduction, Short Electric Dipole, Fields of a Short Dipole,
Radiation Resistance of a Short Electric Dipole, Thin Linear Antenna (Field
Analyses)
(Text3: 6.1-6.5)

L1,1.2,1.3,L4

Module 5
Loop and Horn Antenna: Introduction, Small loop, The Loop Antenna General
Case, The Loop Antenna as a special case, Radiation resistance of loops,
Directivity of Circular Loop Antennas with uniform current, Horn antennas
Rectangular Horn Antennas.
(Text3:7.1,7.2,7.4,7.6,7.7,7.8,7.19,7.20)

Antenna Types: The Helix geometry, Helix modes, Practical Design considerations
for the mono-filar axial mode Helical Antenna, Yagi-Uda array, Parabolic reflector
(Text 3: 8.3, 8.4, 8.5, 8.8, 9.5)

L1,1.2,1L.3
Course outcomes: At the end of the course students will be able to:
1. Describe the use and advantages of microwave transmission
2. Analyze various parameters related to microwave transmission lines

and waveguides

3. Identify microwave devices for several applications

4. Analyze various antenna parameters necessary for building a RF system

S. Recommend various antenna configurations according to the
applications.

Question paper pattern:

. Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.
Each full question can have a maximum of 4 sub questions.
There will be 2 full questions from each module covering all the topics
of the module.

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

. The total marks will be proportionally reduced to 60 marks as SEE marks
is 60.
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Text Books:

1. Microwave Engineering — Annapurna Das, Sisir K Das, TMH,
Publication, 2™, 2010.

2. Microwave Devices and circuits- Samuel Y Liao, Pearson Education

3. Antennas and Wave Propagation- John D. Krauss, Ronald J Marhefka,
Ahmad S Khan, 4" Edition, McGraw Hill Education, 2013

Reference Books:

L. Microwave Engineering - David M Pozar, John Wiley India Pvt. Ltd., 3¢
Edn, 2008.

2. Microwave Engineering — Sushrut Das, Oxford Higher Education, 2™
Edn,2015

3. Antennas and Wave Propagation — Harish and Sachidananda: Oxford

University Press, 2007
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OPERATING SYSTEM

Course Code 1 18EC641 CIE Marks :40

Lecture Hours/Week :03 SEE Marks :60

Total Number of Lecture Hours  :40 (08 Hrs/module) Exam Hours ~ :03
CREDITS-03

Course Learning Objectives: This course will enable students to:

. Understand the services provided by an operating system.
. Explain how processes are synchronized and scheduled.
. Understand different approaches of memory management and virtual
memory management.
. Describe the structure and organization of the file system
. Understand interprocess communication and deadlock situations.
Module-1

Introduction to Operating Systems
0S8, Goals of an OS, Operation of an OS, Computational Structures, Resource
allocation techniques, Efficiency, System Performance and User Convenience,
Classes operating System, Batch processing, Multi programming, Time Sharing
Systems, Real Time and distributed Operating Systems
(Topics from Sections 1.2, 1.3, 2.2 to 2.8 of Text).

L1,L.2

Module-2
Process Management: OS View of Processes, PCB, Fundamental State
Transitions of a process, Threads, Kernel and User level Threads, Non-
preemptive scheduling- FCFS and SRN, Preemptive Scheduling- RR and LCN,
Scheduling in Unix and Scheduling in Linux
(Topics from Sections 3.3, 3.3.1 t0 3.3.4, 3.4,3.4.1, 3.4.2 , Selected scheduling
topics from 4.2 and 4.3 , 4.6, 4.7 of Text).

L1L2,L3

Module -3

Memory Management: Contiguous Memory allocation, Non-Contiguos Memory
Allocation, Paging, Segmentation, Segmentation with paging, Virtual Memory
Management, Demand Paging, VM handler, FIFO, LRU page replacement
policies, Virtual memory in Unix and Linux

(Topics from Sections 5.5 t0 5.9, 6.1 to 6.3 except Optimal policy and 6.3.1,
6.7,6.8 of Text).

L1,L2,L.3
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Module4

File Systems: File systems and IOCS, File Operations, File Organizations,
Directory structures, File Protection, Interface between File system and IOCS,
Allocation of disk space, Implementing file access

(Topics from Sections 7.1 to 7.8 of Text). L1,L.2

Module-5

Message Passing and Deadlocks: Overview of Message Passing, Implementing
message passing, Mailboxes, Deadlocks, Deadlocks in resource allocation,
Handling deadlocks, Deadlock detection algorithm, Deadlock Prevention
(Topics from Sections 10.1 to 10.3, 11.1 to 11.5 of Text). L1,L.2

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

1.

2.
3.
4

Explain the goals, structure, operation and types of operating systems.
Apply scheduling techniques to find performance factors.

Explain organization of file systems and IOCS.

Apply suitable techniques for contiguous and non-contiguous memory
allocation.

Describe message passing, deadlock detection and prevention methods.

Question paper pattern:

Examination will be conducted for 100 marks with question paper
containing 10 full questions, each of 20 marks.

Each full question can have a maximum of 4 sub questions.

There will be 2 full questions from each module covering all the topics
of the module.

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

The total marks will be proportionally reduced to 60 marks as SEE
marks is 60.

Text Book:

Operating Systems — A Concept based Approach, by Dhamdhere, TMH,
2n edition.

Reference Books:

1.

2.

Operating Systems Concepts, Silberschatz and Galvin, John Wiley India
Pvt. Ltd, 5" edition,2001.

Operating System—Internals and Design System, William Stalling,
Pearson Education, 4" ed, 2006.

Operating Systems - Design and Implementation, Tanenbaum, TMH,
2001.
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PYTHON APPLICATION PROGRAMMING

Course Code : 18EC646 CIE Marks  :40

Lecture Hours/Week :03 SEE Marks  :60

Total Number of Lecture Hours  :40(08 Hrs/module) Exam Hours :03
CREDITS-03

Course Learning Objectives: This course will enable students to

. Learn Syntax and Semantics and create Functions in Python.
Handle Strings and Files in Python.

Understand Lists, Dictionaries and Regular expressions in Python.
Implement Object Oriented Programming concepts in Python
Build Web Services, Network and Database Programs in Python.

Module — 1
Why should you learn to write programs, Variables, expressions and
statements, Conditional execution, Functions,

L1,L2,L3
Module-2
Iteration, Strings, Files,
L1,L2,L3
Module -3
Lists, Dictionaries, Tuples, Regular Expressions,
L1,L2,L3
Module — 4
Classes and objects, Classes and functions, Classes and methods,
L1,L2,L3
Module-5
Networked programs, Using Web Services, Using databases and SQL,
L1,L2,L3
Course outcomes: The students will be able to:
L. Examine Python syntax and semantics and be fluent in the use of Python
flow control and functions.
2. Demonstrate proficiency in handling Strings and File Systems.
3. Create, run and manipulate Python Programs using core data structures
like Lists, Dictionaries and use Regular Expressions.
4. Interpret the concepts of Object-Oriented Programming as used in
Python.
5. Implement exemplary applications related to Network Programming, Web

Services and Databases in Python.
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Question paper pattern:

The question paper will have TEN questions.

There will be TWO questions from each module.

Each question will have questions covering all the topics under a
module.

The students will have to answer FIVE full questions, selecting ONE full
question from each module.

Text Books:

L.

Charles R. Severance, “Python for Everybody: Exploring Data Using
Python 37, 1 Edition, Create Space Independent Publishing Platform,
2016 (Chapters 1 —13, 15).

2. Allen B. Dowdney, “Think Python: How to Think Like a Computer
Scientist”, 2" Edition, Green Tea Press, 2015 (Chapters 15,16,17)

References:

I. Mark Lutz, “Programming Python”, 4‘[h Edition, O’Reilly Media,
2011.ISBN-13:978-9350232873.

2. Wesley J Chun, “Core Python Applications Programming”, 3rd
Edition, Pearson Education India, 2015. ISBN-13: 978-9332555365.

3. Reema Thareja, “Python Programming using problem solving

approach”, Oxford university press, 2017
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COMMUNICATION LABORATORY

Course Code : 18ECL67 CIE Marks : 40 SEE Marks : 60
Lecture Hours/Week: 02 Hours Tutorial (Instructions) + 02 Hours Laboratory
RBT Level : L1, L2, L3 Exam Hours : 03
CREDITS-02

Course Learning Objectives: This course will enable students to:

. Design and test the communication circuits for different analog
modulation schemes.

Design and demonstrate the digital modulation techniques
Demonstrate and measure the wave propagation in microstrip antennas
Characteristics of microstrip devices and measurement of its parameters.
Understand the probability of error computations of coherent digital
modulation schemes.

Laboratory Experiments

PART-A: Expt. 1 to Expt. 5 have to be performed using discrete components.

1. Amplitude Modulation and Demodulation: 1) Standard AM, ii))DSBSC
(LM741 and LF398 ICs can be used)

2. Frequency modulation and demodulation ( IC 8038/2206 can be used)

3. Pulse sampling, flat top sampling and reconstruction

4. Time Division Multiplexing and Demultiplexing of two bandlimited
signals.

5. FSK and PSK generation and detection

6. Measurement of frequency, guide wavelength, power, VSWR and
attenuation in microwave test bench.

7. Obtain the Radiation Pattern and Measurement of directivity and gain
of microstrip dipole and Yagi antennas.

8. Determination of

a.  Coupling and isolation characteristics of microstrip directional
coupler.

b. Resonance characteristics of microstrip ring resonator and
computation of dielectric constant of the substrate.
c.  Power division and isolation of microstrip power divider.

PART-B: Simulation Experiments using SCILAB/MATLAB/Simulink or

LabVIEW

L To Simulate NRZ, RZ, half-sinusoid & raised cosine pulses and generate
eye diagram for binary polar signaling.

2. Pulse code modulation and demodulation system.
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Computations of the Probability of bit error for coherent binary ASK,
FSK and PSK for an AWGN Channel and compare them with their
performance curves.

Digital Modulation Schemes 1) DPSK Transmitter and Receiver, ii) QPSK
Transmitter and Receiver.

Course Outcomes: On the completion of this laboratory course, the students

will be able to:

1. Design and test circuits for analog modulation and demodulation schemes

viz., AM, FM, etc.

2. Determine the characteristics and response of microwave waveguide.
3. Determine characteristics of microstrip antennas and devices & compute

the parameters associated with it.

4. Design and test the digital and analog modulation circuits and display the

waveforms.

5. Simulate the digital modulation systems and compare the error performance

of basic digital modulation schemes.

Conduct of Practical Examination:

All laboratory experiments are to be considered for practical examination.
For examination one question from PART-A and one question from PART-
B or only one question from PART-B experiments based on the
complexity, to be set.

Students are allowed to pick one experiment from the lot.

Strictly follow the instructions as printed on the cover page of answer
script for breakup of marks.

Change of experiment is allowed only once and Marks allotted to the
procedure part to be made zero.
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02.10.2022

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

III Semester

Basic Signal Processing

Course Code 21EC33 CIE Marks 50
Teaching Hours/Week (L: T: P: S) (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 knowledge/ overview in the field of Signal
Processing with Familiarization with the concept of Vector spaces and orthogonality with a qualitative
insight into applications in communications.

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

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 Askatleast 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.

e 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

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
Orthogonality: Orthogonal Vectors and Subspaces, Projections and Least squares, Orthogonal Bases and
Gram-Schmidt Orthogonalization procedure

(Refer Chapters 2 and 3 of Text 1)

Teaching- | Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments

Learning | RBT Level: L1, 1.2, L3
Process
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Module-2

Eigen values and Eigen vectors: Review of Eigen values and Diagonalization of a Matrix, Special
Matrices (Positive Definite, Symmetric) and their properties, Singular Value Decomposition.

(Refer Chapter 5, Text 1)

Teaching- Chalk and Talk, YouTube videos, Flipped Class Technique, Programming assignments
Learning RBT Level: L1, 1.2, L3
Process

Module-3

Introduction and Classification 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]

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, 1.2, 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

SL.No Experiments

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

2 Programs on basic operations on matrix.

3 Program to solve system of linear equations.
4 Program for Gram-Schmidt orthogonalization.
5 Program to find Eigen value and Eigen vector.
6

Program to find Singular value decomposition.
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7 Program to generate discrete waveforms.

Program to perform basic operation on signals.

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.

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

12

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

Course outcomes (Course Skill Set)

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

1. Understand the basics of Linear Algebra

2. Analyse different types of signals and systems

3. Analyse the properties of discrete-time signals & systems
4. Analyse discrete time signals & systems using Z transforms

Assessment Details (both CIE and SEE)

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

CIE for the theory component of IPCC

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

Two assignments each of 10 Marks
e Firstassignment at the end of 4t week of the semester
e 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

e 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.

e 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.

e 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
component of IPCC for 20 marks.
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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 a
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.

e 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”, 2rd Edition, 2008, Wiley India. [SBN9971-51-
239-4.

Reference Books:

1. Michael Roberts, “Fundamentals of Signals & Systems”,2d edition, Tata McGraw-Hill, 2010, ISBN978-0-
07-070221-9.

2. Alan V Oppenheim, Alan S Willsky and S Hamid Nawab, “Signals and Systems” Pearson Education Asia /

PHI, 2"" edition, 1997. Indian Reprint 2002.

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.

A

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:
https://www.youtube.com/watch?v=7Z3LE5uM-6Y&list=PLbMVogVj5n]QQZbah2uRZIRZ 9kfoqZyx
Video lectures on Linear Algebra by Gilbert Strang
https://www.youtube.com/watch?v=72K30402wf1c&list=P1.49CF3715CB9EF31D&index=1

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 TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

III Semester

Analog Electronic Circuits

Course Code 21EC34 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:0:1 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 Exam Hours 3

Course objectives:This course will enable students to
e Explain various BJT parameters, connections and configurations.
e Design and demonstrate the diode circuits and transistor amplifiers.
e Explain various types of FET biasing and demonstrate the use of FET amplifiers.
e Analyze Power amplifier circuits in different modes of operation.
e 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 B]JT amplifier circuits: The 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 I1 model, The T model.

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

Small signal operation and modeling: The DC bias point, signal current in drain, voltage gain, small
signal equivalent circuit models, transconductance, The T equivalent circuit model.

[Text 1: 3.5(3.5.1, 3.5.3), 3.6(3.6.1 t0 3.6.7), 4.5(4.5.1, 4.5.2, 4.5.3), 4.6(4.6.1 t0 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 capacitive effect, Junction
capacitances, High frequency model.

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

19.09.2023 1/3




01.10.2022

Oscillators: FET based Phase shift oscillator, LC and Crystal Oscillators (no derivation)
[Text 1: 4.7(4.7.1to 4.7.4,4.7.6) 4.8(4.8.1, 4.8.2, 4.8.3), 4.9, 12.2.2,12.3.1, 12,3,2]

Teaching- | Chalk and talk method, Power Point Presentation.

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 structure, Properties of negative feedback, The Four Basic
Feedback Topologies, The series-shunt, series-series, shunt-shunt and shunt-series amplifiers
(Qualitative Analysis).

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

[Text1:7.1,7.2,7.3,7.4.1,7.5.1,7.6 (7.6.1t07.6.3),13.1,13.2,13.3(13.3.1, 13.3.2, 13.3.3, 13.4, 13.7)]

Teaching- | Chalk and talk method, Power Point Presentation.
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, DAC - Weighted resistor and R-2R ladder, ADC-
Successive approximation type, Small Signal half wave rectifier, Absolute value output circuit, Active
Filters, First and second order low-pass and high-pass Butterworth filters, Band-pass filters, Band
reject filters.
555 Timer and its applications: Monostable and Astable Multivibrators.
[Text 2: 6.2, 8.11(8.11.14a, 8.11.1b), 8.11.2a, 8.12.2,8.13 7.2, 7.3,7.4,7.5,7.6, 7.8, 7.9, 9.4.1, 9.4.1(a), 9.4.3,
9.4.3(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

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 U]JT Firing Circuit.

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

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)
At the end of the course the student will be able to :
1. Understand the characteristics of B]JTs and FETs for switching and amplifier circuits.

2. Design and analyze FET amplifiers and oscillatorswith different circuit configurations and biasing
conditions.

3. Understand the feedback topologies and approximations in the design of amplifiers and oscillators.

4. Design of circuits using linear ICs for wide range applications such as ADC, DAC, filters and timers.

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

Assessment Details (both CIE and SEE)
The weightage of Continuous Internal Evaluation (CIE) is 50% and for Semester End Exam (SEE) is 50%.
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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:
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. Firstassignment at the end of 4t 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 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)
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, 6thEdition, Oxford,
2015.ISBN:978-0-19-808913-1

2. Op-Amps and Linear Integrated Circuits, Ramakant A Gayakwad, 4%*Edition, Pearson Education,
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):

e Integrated Electronics: Analog and Digital Circuits and Systems, Jacob Millman, Christos C.
Halkias, McGraw-Hill, 2015.
e Electronic Devices and Circuit, Boylestad & Nashelsky, Eleventh Edition, Pearson, January 2015.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

III Semester

Analog and Digital Electronics Lab

Course Code 21ECL35 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 0:0:2:0 SEE Marks 50
Credits 1 Exam Hours 3

Course objectives:

This laboratory course enables students to

Understand the electronic circuit schematic and its working

Realize and test amplifier and oscillator circuits for the given specifications

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

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

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

Use the suitable ICs based on the specifications and functions.

Sl.No. Experiments
1 Design and 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 1C74151(8:1MUX).
6 Realize
(i) Binary to Gray code conversion & vice-versa (1C74139),
(ii) 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:
(i) SISO (ii) SIPO (iii) PISO (iv) PIPO (v) Ring counter and (vi) Johnson counter.
8 Realize

a) Design Mod - N Synchronous Up Counter & Down Counter using 7476 JK Flip-flop
b) Mod-N Counter using IC7490 / 7476
c) Synchronous counter using [C74192
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9 Design 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

10 | Pseudorandom sequence generator using IC7495

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

12 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.

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).

o  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-II of Regulation book

o 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.
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(Rubrics) Breakup of marks and the instructions printed on the cover page of the answer script to be
strictly adhered to by the examiners. OR based on the course requirement evaluation rubrics shall be
decided jointly by examiners.

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

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

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
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, 5t Edition, 2009, Oxford
University Press.

2. Op-Amps and Linear Integrated Circuits, Ramakant A Gayakwad, 4t Edition, Pearson Education,
2018.ISBN: 978-93-325-4991-3.

3. Fundamentals of Logic Design, Charles H Roth Jr., Larry L Kinney, Cengage Learning, 7t Edition.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

IV Semester

Digital Signal Processing

Course Code 21EC42 CIE Marks 50
Teaching Hours/Week (L:T:P: S) 3:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 hours Theory + 8-10 Lab slots 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 delivering
the basics of Discrete Fourier Transforms & their properties, design of filters and overview of
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

Encourage collaborative (Group) Learning in the class

W

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

Module-1

Discrete Fourier Transforms (DFT): Frequency domain sampling and Reconstruction of Discrete
Time Signals, The Discrete Fourier Transform, DFT as a linear transformation, Properties of the DFT:
Periodicity, Linearity and Symmetry properties, Multiplication of two DFTs and Circular Convolution
[Text 1]

Teaching-Learning Chalk and Talk, YouTube videos, Programming assignments
Process RBT Level: L1, L2, L3
Module-2

Additional DFT Properties, Linear filtering methods based on the DFT: Use of DFT in Linear
Filtering, Filtering of Long data Sequences. Fast-Fourier-Transform (FFT) algorithms: Efficient
Computation of the DFT: Radix-2 FFT algorithms for the computation of DFT and IDFT decimation in-
time [Text 1]
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Teaching-Learning Chalk and Talk, YouTube videos, Programming assignments
Process RBT Level: L1, 12, L3
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

IIR 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 IIR Filters in Direct form I and II [Text 2]

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

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

of DFT.

v w

6. Verification of Parseval’s theorem

7. Design and implementation of [IR (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

AN S
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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 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
e Second test at the end of the 10* week of the semester
Two assignments each of 10 Marks
e Firstassignment at the end of 4t week of the semester
e Programming assignment at the end of 9th 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

e 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.

e 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.

e 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)
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 a
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.

e 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 will be scaled down to 50.
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Suggested Learning Resources:
Text Books:

1. Proakis & Manolakis, “Digital Signal Processing - Principles Algorithms & Applications”, 4t
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”, 4t Edition, McGraw Hill
Education, 2013,

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
https://nptel.ac.in/courses/117102060

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 TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

IV Semester

Circuits & Controls

Course Code 21EC43 CIE Marks 50
Teaching Hours/Week (L: T: P: S) (3:0:2:0) 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.

e 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: 2.3,4.1,4.2,4.3, 4.4, 10.6)

Super position theorem, Thevenin’s theorem, Norton’s Theorem, Maximum Power transfer Theorem.
(Textbook 2: 9.2,9.4,9.5,9.7)

Teaching-Learning | Chalk and Talk, YouTube videos, Demonstrate the concepts using circuits
Process RBT Level: L1, L2, L3
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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, 11.4, 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, L2, 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, 12, 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

PRACTICAL COMPONENT OF IPCC
Using suitable hardware and simulation software, demonstrate the operation of the following circuits:

Sl.No Experiments
1 Verification of Superposition theorem
2 Verification of Thevenin’s theorem
3 Speed torque characteristics of i)AC Servomotor ii) DC Servomotors
4 Determination of time response specification of a second order Under damped System, for
different damping factors.
5 Determination of frequency response of a second order System
6 Determination of frequency response of a lead lag compensator
7 Using Suitable simulation package study of speed control of DC motor using
i) Armature control i) Field control
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Using suitable simulation package, draw Root locus & Bode plot of the given transfer function.

Demonstration Experiments (For CIE only, not for SEE)

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 Demonstrate the effect of PI, PD and PID controller on the system response.

Course Outcomes
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 solve electric
networks.
3. Deduce transfer function of a given physical system, from differential equation representation or
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.

AN

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

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

e 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.

e 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.

e 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

19.09.2023




03.10.2022

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 a
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.

e 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 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):

e  https://nptel.ac.in/courses/108106098
e  https://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 TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

IV Semester

Communication Laboratory I

Course Code 21ECL46 CIE Marks 50
Teaching Hours/Week (L: T: P: S) 0:0:2:0 SEE Marks 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
1 Design of active second order Butterworth low pass and high pass filters.
2 Amplitude Modulation and Demodulation of
(a) Standard AM and (b) DSBSC (LM741 and LF398 ICs can be used)
3 Frequency modulation and demodulation
4 Design and test Time Division Multiplexing and Demultiplexing of two bandlimited signals.
5 Design and test
i) Pulse sampling, flat top sampling and reconstruction.

ii) Pulse amplitude modulation and demodulation.
6 Design and test BJT/FET Mixer
7 Pulse Code Modulation and demodulation
8 Phase locked loop Synthesis
9 [llustration 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 | Hlustration of FM modulation and demodulation and display the signal and its spectrum. (Use

MATLAB/SCILAB)
11 [llustrate 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 | Hllustration of Delta Modulation and the effects of step size selection in the design of DM encoder.

(Use MATLAB/SCILAB)
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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.

W

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

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).

o  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-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
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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
Zero.

The duration of SEE is 03 hours.

Rubrics suggested in Annexure-II of Regulation book

Suggested Learning Resources:
1. Louis E Frenzel, Principles of Electronic Communication Systems, McGraw Hill Education (India)
Private Limited, 2016.

2. B P Lathi, Zhi Ding, Modern Digital and Analog Communication Systems, Oxford University Press,
2015.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

V Semester

Digital Communication
Course Code 21EC51 CIE Marks 50
Teaching Hours/Week (L:T:P:S) 3:0:0:1 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 Exam Hours 3

Course objectives:

e Understand the concept of signal processing of digital data and signal conversion to symbols at the
transmitter and receiver.

e Compute performance metrics and parameters for symbol processing and recovery in ideal and

corrupted channel conditions.

Understand the principles of spread spectrum communications.

Understand the basic principles of information theory and various source coding techniques.

Build a comprehensive knowledge about various Source and Channel Coding techniques.

Discuss the different types of errors and error detection and controlling codes used in the

communication channel.

¢ Understand the concepts of convolution codes and analyze the code words using time domain and
transform domain approach.

Teaching-Learning Process (General Instructions)

The sample strategies, which the teacher can use to accelerate the attainment of the various course
outcomes are listed in the following:

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

2. Arrange visits to nearby PSUs such as BHEL, BEL, ISRO, etc, and small-scale communication
industries.

3. Show Video/animation films to explain the functioning of various modulation techniques, Channel,

and source coding.

Encourage collaborative (Group) Learning in the class

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

thinking

6. Adopt Problem Based Learning (PBL), which fosters students’ Analytical skills, develop thinking

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

Topics will be introduced in multiple representations.

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

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

v

N

Module-1

Digital Modulation Techniques: Phase shift Keying techniques using coherent detection: generation,
detection and error probabilities of BPSK and QPSK, M-ary PSK, M-ary QAM. Frequency shift keying
techniques using Coherent detection: BFSK generation, detection and error probability. Non coherent
orthogonal modulation techniques: BFSK, DPSK Symbol representation, Block diagrams treatment of
Transmitter and Receiver, Probability of error (without derivation of probability of error equation).

Teaching- Chalk and talk method, Simulation of modulation techniques, Power Point Presentation,
Learning YouTube videos Animation of BPSK, QPSK, BFSK and DPSK.

Process Problems on Generation and detection of DPSK, QPSK.

Self-study topic: Minimum shift keying and Non-coherent BFSK

RBT Level: L1,L2,L3
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Module-2

Signalling Communication through Band Limited AWGN Channels:

Signalling over AWGN Channels- Introduction, Geometric representation of signals, Gram- Schmidt
Orthogonalization procedure, Conversion of the continuous AWGN channel into a vector channel
(without statistical characterization), Optimum receivers using coherent detection: ML Decoding,
Correlation receiver, matched filter receiver.

Signal design for Band limited Channels: Design of band limited signals for zero ISI-The Nyquist
Criterion (statement only), Design of band limited signals with controlled ISI-Partial Response signals,
Probability of error for detection of Digital PAM: Symbol-by-Symbol detection of data with controlled ISI.

Teaching- Chalk & talk method, PowerPoint Presentation, YouTube videos
Learning Self-study topics: Maximum Likelihood detection, Channel equalization
Process RBT Level: L1, L2, L3

Module-3

Principles of Spread Spectrum: Spread Spectrum Communication Systems: Model of a Spread Spectrum
Digital Communication System, Direct Sequence Spread Spectrum Systems, Effect of De-spreading on a
narrowband Interference, Probability of error (statement only), Some applications of DS Spread
Spectrum Signals, Generation of PN Sequences, Frequency Hopped Spread Spectrum, CDMA based on IS-
95.

Teaching- | Chalk & talk method, Seminar about security issues in communication systems
Learning RBT Level: L1, L2, L3
Process

Module-4

Introduction to Information Theory: Measure of information, Average information content of symbols
in long independent sequences.

Source Coding: Encoding of the Source Output, Shannon’s Encoding Algorithm, Shannon-Fano Encoding
Algorithm, Huffman coding.

Error Control Coding: Introduction, Examples of Error control coding, methods of Controlling Errors,
Types of Errors, types of Codes.

Teaching- | Chalk and talk method, Problems on source coding, error control codes
Learning RBT Level: L1, L2, L3
Process

Module-5

Linear Block Codes: Matrix description of Linear Block Codes, Error Detection & Correction capabilities
of Linear Block Codes, Single error correction Hamming code, Table lookup Decoding using Standard
Array.

Convolution codes: Convolution Encoder, Time domain approach, Transform domain approach, Code
Tree, Trellis and State Diagram.

Teaching- | Chalk and talk method, Animation of convolution encoders
Learning RBT Level: L1, L2, L3
Process

Course outcomes (Course Skill Set)
At the end of the course the student will be able to:
1. Analyze different digital modulation techniques and choose the appropriate modulation technique
for the given specifications.

2. Test and validate symbol processing and performance parameters at the receiver under ideal and
corrupted bandlimited channels.
3. Differentiate various spread spectrum schemes and compute the performance parameters of

communication system.
4. Apply the fundamentals of information theory and perform source coding for given message

5. Apply different encoding and decoding techniques with error Detection and Correction.

Assessment Details (both CIE and SEE)
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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:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. Firsttest 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. Firstassignment at the end of 4t 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 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)

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:

Text Books:

1. Simon Haykin, “Digital Communication Systems”, John Wiley & sons, First Edition, 2014, ISBN 978-0-
471-64735-5.

2. John G Proakis and Masoud Salehi, “Fundamentals of Communication Systems”, 2014 Edition,
Pearson Education, ISBN 978-8-131-70573-5.

3. K Sam Shanmugam, “Digital and analog communication systems”, John Wiley India Pvt. Ltd, 1996.

4. Hari Bhat, Ganesh Rao, “Information Theory and Coding”, Cengage, 2017.

5. Todd K Moon, “Error Correction Coding”, Wiley Std. Edition, 2006.

Reference Books:

1. Bernard Sklar, “Digital Communications - Fundamentals and Applications”, Second Edition, Pearson
Education, 2016, ISBN: 9780134724058.

2. KSam Shanmugam, “Digital and analog communication systems”, John Wiley India Pvt. Ltd, 1996.

Web links and Video Lectures (e-Resources)

e https://nptel.ac.in/courses/108102096
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

V Semester

Computer Organization & ARM Microcontrollers
Course Code 21EC52 CIE Marks 50
Teaching Hours/Week (L: T: P: S) (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:

1. Explain the basic organization of a computer system.

Demonstrate functioning of different sub systems, such as processor, Input/output, and memory.
Describe the architectural features and instructions of 32-bit microcontroller ARM Cortex M3.
Apply the knowledge gained for Programming ARM Cortex M3 for different applications.
Understand the basic hardware components and their selection method based on the
characteristics and attributes of an embedded system.

Vi N

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 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.

o 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.

e (ive Programming Assignments.

Module-1

Basic Structure of Computers: Basic Operational Concepts, Bus Structures, Performance - Processor
Clock, Basic Performance Equation, Clock Rate, Performance Measurement.

Text Book 1: Chapter 1-1.3,1.4,1.6 (1.6.1-1.6.4, 1.6.7), Chapter 2 - 2.2 to 2.10

Input/Output Organization: Accessing 1/0 Devices, Interrupts - Interrupt Hardware, Direct Memory
Access, Buses, Interface Circuits, Standard 1/0 Interfaces - PCI Bus, SCSI Bus, USB.

Text Book 1: Chapter 4 - 4.1, 4.2,4.4, 4.5, 4.6, 4.7

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

Module-2

Memory System: Basic Concepts, Semiconductor RAM Memories, Read Only Memories, Speed, Size, and
Cost, Cache Memories - Mapping Functions, Replacement Algorithms, Performance Considerations.
Text book 1: Chapter 5 - 5.1 to 5.4, 5.5 (5.5.1, 5.5.2), 5.6

Basic Processing Unit: Some Fundamental Concepts, Execution of a Complete Instruction, Multiple Bus
Organization, Hard-wired Control, Micro programmed Control. Basic concepts of pipelining,

Text book 1: Chapter7, Chapter 8 - 8.1
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Teaching-Learning | Chalk and Talk, YouTube videos
Process RBT Level: L1, 1.2, L3

Module-3

ARM Embedded Systems: Introduction, RISC design philosophy, ARM design philosophy, Embedded
system hardware - AMBA bus protocol, ARM bus technology, Memory, Peripherals, Embedded system
software - Initialization (BOOT) code, Operating System, Applications.

ARM Processor Fundamentals, ARM core dataflow model, registers, current program status register,
Pipeline, Exceptions, Interrupts and Vector Table, Core extensions.

Text book 2: Chapter 1, 2

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

Introduction to the ARM Instruction set: Introduction, Data processing instructions, Load - Store
instruction, Software interrupt instructions, Program status register instructions, Loading constants,
ARMV5E extensions, Conditional Execution.

Text book 2: Chapter 3

Teaching-Learning Chalk and Talk, Power point presentations, Programming assignments
Process RBT Level: L1, L2, L3
Module-5

Introduction to the THUMB instruction set: Introduction, THUMB register usage, ARM - THUMB
interworking, Other branch instructions, Data processing instructions, Stack instructions, Software
interrupt instructions.

Efficient C Programming: Overview of C Compilers and optimization, Basic C Data types, C looping
structures.

Text book 2: Chapter 4, 5

Teaching-Learning Chalk and Talk, Power point presentations, Programming assignments
Process RBT Level: L1, L2, L3

PRACTICAL COMPONENT OF IPCC

Conduct the following experiments by writing Assembly Language Program (ALP) using ARM Cortex M3
Registers using an evaluation board/simulator and the required software tool.

SL.No Experiments

1 Write an ALP to i) multiply two 16-bit binary numbers. ii) add two 64-bit numbers.

2 Write an ALP to find the sum of first 10 integer numbers.

3 Write an ALP to find factorial of a number.

4 Write an ALP to add an array of 16-bit numbers and store the 32-bit result in internal RAM.

5 Write an ALP to find the square of a number (1 to 10) using look-up table.

6 Write an ALP to find the largest/smallest number in an array of 32 numbers.

7 Write an ALP to arrange a series of 32-bit numbers in ascending/descending order.

8 i) Write an ALP to count the number of ones and zeros in two consecutive memory locations.

ii)Write an ALP to Scan a series of 32-bit numbers to find how many are negative.
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Demonstration Experiments (For CIE only not for SEE)

Conduct the following experiments on an ARM CORTEX M3 evaluation board using evaluation version of
Embedded 'C' & Keil pvision-4 tool/compiler.

9 Interface a Stepper motor and rotate it in clockwise and anti-clockwise direction.

10 Interface a DAC and generate Triangular and Square waveforms.

11 Display the Hex digits 0 to F on a 7-segment LED interface, with a suitable delay in between.

12 Interface a simple Switch and display its status through Relay, Buzzer and LED.

Course Outcomes
At the end of the course the student will be able to:
1. Explain the basic organization of a computer system.
2. Demonstrate functioning of different sub systems, such as processor, Input/output, and memory.
3. Describe the architectural features and instructions of 32-bit microcontroller ARM Cortex M3.
4. Apply the knowledge gained for Programming ARM Cortex M3 for different applications.

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

Two assignments each of 10 Marks
e Firstassignment at the end of 4t week of the semester
e Second assignment at the end of 9t 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

e 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.

e 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.
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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.

® 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.
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.

e 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 will be scaled down to 50.

Suggested Learning Resources:
Textbooks
1. Carl Hamacher, Zvonko Vranesic, Safwat Zaky, Computer Organization, 5% Edition, Tata McGraw
Hill, 2002. (Listed topics only from Chapters 1, 2, 4, 5, 8).
2. Andrew N Sloss, Dominic System and Chris Wright, “ARM System Developers Guide”, Elsevier,
Morgan Kaufman publisher, 1st Edition, 2008.

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

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

19.09.2023



30.08.2023

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: Electronics & Communication Engineering / B.E: Electronics & Telecommunication

EngineeringNEP, Outcome Based Education (OBE) and Choice Based Credit System (CBCS)
(Effective from the academic year 2021 — 22)

V Semester

ELECTROMAGNETIC WAVES

Course Code 21EC54 CIE Marks 50
Teaching Hours/Week (L: T: P: S) (3:0:0:0) SEE Marks 50
Total Hours of Pedagogy 40 hours Theory Total Marks 100
Credits 03 Exam Hours 03

Course objectives: This course will enable students to :
e Study the different coordinate systems, Physical significance of Divergence, Curl and Gradient.
e Understand the applications of Coulomb’s law and Gauss law to different charge
distributions and the applications of Laplace’s and Poisson‘s Equations to solve real time
problems on capacitance of different charge distributions.
¢ Understand the physical significance of Biot-Savart’s, Amperes‘s Law and Stokes‘theorem

for different current distributions.
o Infer the effects of magnetic forces, materials and inductance.
e Know the physical interpretation of Maxwell’ equations and applications for Plane waves

for their behavior in different media.
e Acquire knowledge of Poynting theorem and its application of power flow.

Teaching-Learning Process (General Instructions)

The sample strategies, which the teacher can use to accelerate the attainment of the various course
outcomes are listed in the following:
1. Lecture method (L) does not mean only the traditional lecture method, but a different type of
teaching method may be adopted to develop the outcomes.
Ask at least three HOTS (Higher-order Thinking) questions in the class, which promotes criticalthinking
Adopt Problem Based Learning (PBL), which fosters students’ analytical skills, develop thinkingskills
such as the ability to evaluate, generalize & analyze information rather than simply recall it.
4. Discuss how every concept can be applied to the real world - and when that's possible, it helps
improve the students' understanding.
5. Using videos for demonstration of the fundamental principles to students for better understandingof
concepts.

Module-1

Revision of Vector Calculus — (Text 1: Chapter 1)
Coulomb’s Law, Electric Field Intensity and Flux density: Experimental law of Coulomb, Electric field

intensity, Field due to continuous volume charge distribution, Field of a line charge, Field due to Sheet
of charge, Electric flux density, Numerical Problems. (Text: Chapter 2.1 to 2.5, 3.1)
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Teaching-LearningProcess Chalk and Talk would be helpful for the quantitative analysis. Videos
of the Basicprinciples of the devices would help students to grasp
better.

RBT Level: L1, L2, L3

Module-2

Gauss’s law and Divergence: Gauss ‘law, Application of Gauss’ law to point charge, line charge, Surface
charge and volume charge, Point (differential) form of Gauss law, Divergence. Maxwell‘s First equation
(Electrostatics), Vector Operator ¥ and divergence theorem, Numerical Problems (Text: Chapter 3.2 to
3.7).

Energy, Potential and Conductors: Energy expended or work done in moving a point charge in an
electric field, The line integral, Definition of potential difference and potential, The potential field of
point charge, Potential gradient, Numerical Problems (Text: Chapter 4.1 to 4.4 and

4.6).Current and Current density, Continuity of current. (Text: Chapter 5.1, 5.2)

Teaching-Learning Chalk and Talk, PowerPoint Presentation
Process RBT Level: L1, L2, L3
Module-3

Poisson’s and Laplace’s Equations: Derivation of Poisson’s and Laplace’s Equations, Uniqueness
theorem, Examples of the solution of Laplace’s equation, Numerical problems on Laplace equation
(Text: Chapter 7.1 to 7.3)

Steady Magnetic Field: Biot-Savart Law, Ampere’s circuital law, Curl, Stokes’ theorem, Magneticflux and

magnetic flux density, Basic concepts Scalar and Vector Magnetic Potentials, Numerical
problems. (Text: Chapter 8.1 to 8.6)

Teaching-LearningProcess Chalk and talk method, Power point presentation and videos.
RBT Level: L1, L2, L3

Module-4

Magnetic Forces: Force on a moving charge, differential current elements, Force between differential
current elements, Numerical problems (Text: Chapter 9.1 to 9.3).

Magnetic Materials: Magnetization and permeability, Magnetic boundary conditions, The magnetic
circuit, Potential energy and forces on magnetic materials, Inductance and mutualreactance, Numerical

problems (Text: Chapter 9.6 to 9.7).

Faraday’ law of Electromagnetic Induction —Integral form and Point form, Numerical problems
(Text: Chapter 10.1)

Teaching-LearningProcess Chalk and Talk, PowerPoint Presentation
RBT Level: L1, L2, L3

Module-5

Maxwell’s equations Continuity equation, Inconsistency of Ampere’s law with continuity equation,
displacement current, Conduction current, Derivation of Maxwell’s equations in point form, and
integral form, Maxwell’s equations for different media, Numerical problems (Text: Chapter 10.2 to
10.4)

Uniform Plane Wave: Plane wave, Uniform plane wave, Derivation of plane wave equations from
Maxwell’s equations, Solution of wave equation for perfect dielectric, Relation between E and H, Wave
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propagation in free space, Solution of wave equation for sinusoidal excitation, wave propagation in any
conducting media (y, a, B, n) and good conductors, Skin effect or Depth of penetration, Poynting’s

theorem and wave power, Numerical problems. (Text: Chapter 12.1 to
12.4)

Teaching-LearningProcess Chalk and Talk, PowerPoint Presentation
RBT Level: L1, L2, L3

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

e Evaluate problems on electrostatic force, electric field due to point, linear, volume charges by

applyingconventional methods and charge in a volume.

e Apply Gauss law to evaluate Electric fields due to different charge distributions and Volume

Charge distribution by using Divergence Theorem.

e Determine potential and energy with respect to point charge and capacitance using Laplace
equation and Apply Biot-Savart’s and Ampere’s laws for evaluating Magnetic field for different

currentconfigurations

e Calculate magnetic force, potential energy and Magnetization with respect to magnetic

materials and voltage induced in electric circuits.
e Apply Maxwell’s equations for time varying fields, EM waves in free space and conductors
Evaluate power associated with EM waves using Poynting theorem

and

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:

Three Unit Tests each of 20 Marks (duration 01 hour)

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

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

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

Two assignments each of 10 Marks

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

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

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

6. At the end of the 13th week of the semester

The sum of three tests, two assignments, and quiz/seminar/group discussion will be out of 100 marks
and will be scaled down to 50 marks

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

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

per the outcome defined for the course.
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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.

Suggested Learning Resources:
Text Book:
1. W.H. Hayt and J.A. Buck, —Engineering Electromagnetics||, 8th Edition, Tata McGraw-Hill, 2014,

ISBN-978-93-392-0327-6.

Reference Books:
1. Elements of Electromagnetics — Matthew N.O., Sadiku, Oxford university press, 4""Edn.

2. Electromagnetic Waves and Radiating systems — E. C. Jordan and K.G. Balman, PHI, 2"9Edn.
3. Electromagnetics- Joseph Edminister, Schaum Outline Series, McGraw Hill.
4. N. NarayanaRao, —Fundamentals of Electromagnetics for Engineering||, Pearson

Web links and Video Lectures (e-Resources):

e https://archive.nptel.ac.in/courses/108/104/108104087/

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
Quizzes, Seminars
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI

B.E: Electronics & Communication Engineering / B.E: Electronics & Telecommunication Engineering

NEP, Outcome Based Education (OBE) and Choice Based Credit System (CBCS)

V Semester

(Effective from the academic year 2021 - 22)

Communication Lab II

Course Code 21ECL55 CIE Marks 50
Teaching Hours/Week (L: T: P: S) 0:0:2:0 SEE Marks 50
Credits 1 Exam Hours 3

Course objectives:

This laboratory course enables students to

e Design and demonstrate communication circuits for different digital modulation techniques.

e To simulate Source coding Algorithms using C/C++/ MATLAB code.
e To simulate Error correcting and detecting codes using C/C++/ MATLAB code.

Simulate the networking concepts and protocols using C/C++/ Network simulation tool.
Understand entropies and mutual information of different communication channels.

SL.No. Experiments
Implement the following using discrete components
1 FSK generation and detection

2 PSK generation and detection

3 DPSK Transmitter and receiver

4 QPSK Transmitter and Receiver

Implement the following in C/C++/MATLAB/Scilab/Python or any other Suitable software

5 Write a program to encode binary data using Huffman code and decode it.

6 Write a program to encode binary data using a (7,4) Hamming code and decode it.

7 Write a program to encode binary data using a ((3,1,2)/suitably designed) Convolution code and
decode it.

8 For a given data, use CRC-CCITT polynomial to obtain the CRC code. Verify the program for the
cases a) Without error ~ b) With error

Implement the following algorithms in C/C++/MATLAB/Network simulator

9 Write a program for congestion control using leaky bucket algorithm.

10 | Write a program for distance vector algorithm to find suitable path for transmission.

11 Write a program for flow control using sliding window protocols.

12 Configure a simple network (Bus/star) topology using simulation software OR
Configure a simple network (Ring/Mesh) topology using simulation software.

Demonstration Experiments (For CIE)

13 Configure and simulate simple Wireless Local Area network.

14 | Simulate the BER performance of (2, 1, 3) binary convolutional code with generator sequences
g(1)=(1011)and g(2)=(1 1 1 1) on AWGN channel. Use QPSK modulation scheme. Channel
decoding is to be performed through Viterbi decoding. Plot the bit error rate versus SNR (dB), i.e.
P.p versus E,/No. Consider binary input vector of size 3 lakh bits. Also find the coding gain.

15 Simulate the BER performance of (7, 4) Hamming code on AWGN channel. Use QPSK modulation
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scheme. Channel decoding is to be performed through maximume-likelihood decoding. Plot the bit
error rate versus SNR (dB), i.e. Pep, versus Ep/No. Consider binary input vector of size 5 lakh bits.

Use the following parity check matrix for the (7, 4) Hamming code. Also find the coding gain.
1 0 0 1 1 1 O
H=]0 1 0 0 1 1 1
1

0 0 1 1 0 1
16 | Simulate the BER performance of rate 1/3 Turbo code. Turbo encoder uses two recursive
. : _ 1+D* .
systematic encoders with G(D) = [1, m] and pseudo-random interleaver. Use QPSK

modulation scheme. Channel decoding is to be performed through maximum a-posteriori (MAP)
decoding algorithm. Plot the bit error rate versus SNR (dB), i.e. P., versus Ey/No. Consider binary
input vector of size of around 3 lakh bits and the block length as 10384 bits. Also find the coding
gain.

Course outcomes (Course Skill Set):
On the completion of this laboratory course, the students will be able to:
1. Design and test the digital modulation circuits and display the waveforms.
2. ToImplement the source coding algorithm using C/C++/ MATLAB code.
3. ToImplement the Error Control coding algorithms using C/C++/ MATLAB code.
4. TIllustrate the operations of networking concepts and protocols using C programming and network
simulators.

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).

o  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-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
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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
Zero.

The duration of SEE is 03 hours.

Rubrics suggested in Annexure-II of Regulation book

Suggested Learning Resources:

1. Simon Haykin, “Digital Communication Systems”, John Wiley & sons, First Edition, 2014, ISBN 978-0-
471-64735-5.

2. KSam Shanmugam, “Digital and analog communication systems”, John Wiley India Pvt. Ltd, 1996.

3. Forouzan, “Data Communications and Networking”, 5% Edition, McGraw Hill, 2013, ISBN: 1-25-
906475-3.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

V Semester

IoT (Internet of Things) Lab
Course Code 21EC581 CIE Marks 50
Teaching Hours/Week (L: T:P: S) 0:0:2:0 SEE Marks 50
Credits 1 Exam Hours 03

Course objectives:

To impart necessary and practical knowledge of components of Internet of Things
To develop skills required to build real-life IoT based projects.

SL.No Experiments
1 i) To interface LED/Buzzer with Arduino/Raspberry Pi and write a program to ‘turn ON’ LED for
1 sec after every 2 seconds.
ii) To interface Push button/Digital sensor (IR/LDR) with Arduino/Raspberry Pi and write a
program to ‘turn ON’ LED when push button is pressed or at sensor detection.
2 i) To interface DHT11 sensor with Arduino/Raspberry Pi and write a program to print
temperature and humidity readings.
ii) To interface OLED with Arduino/Raspberry Pi and write a program to print temperature and
humidity readings on it.
3 To interface motor using relay with Arduino/Raspberry Pi and write a program to ‘turn ON’
motor when push button is pressed.
4 To interface Bluetooth with Arduino/Raspberry Pi and write a program to send sensor data to
smartphone using Bluetooth.
5 To interface Bluetooth with Arduino/Raspberry Pi and write a program to turn LED ON/OFF
when '1'/'0" is received from smartphone using Bluetooth.
6 Write a program on Arduino/Raspberry Pi to upload temperature and humidity data to
thingspeak cloud.
7 Write a program on Arduino/Raspberry Pi to retrieve temperature and humidity data from
thingspeak cloud.
8 To install MySQL database on Raspberry Pi and perform basic SQL queries.
9 Write a program on Arduino/Raspberry Pi to publish temperature data to MQTT broker.
10 | Write a program to create UDP server on Arduino/Raspberry Pi and respond with humidity data
to UDP client when requested.
11 | Write a program to create TCP server on Arduino/Raspberry Pi and respond with humidity data
to TCP client when requested.
12 | Write a program on Arduino/Raspberry Pi to subscribe to MQTT broker for temperature data
and print it.

Course outcomes (Course Skill Set):

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

1. Understand internet of Things and its hardware and software components
2. Interface I/0 devices, sensors & communication modules

3. Remotely monitor data and control devices

4. Develop real life IoT based projects

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).
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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 8th 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 marKks 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
Zero.

The duration of SEE is 03 hours

Rubrics suggested in Annexure-II of Regulation book

Suggested Learning Resources:

1.
2.

ISANA

Vijay Madisetti, Arshdeep Bahga, Internet of Things. "A Hands on Approach”, University Press
Dr. SRN Reddy, Rachit Thukral and Manasi Mishra, "Introduction to Internet of Things: A practical
Approach”, ETI Labs
Pethuru Raj and Anupama C Raman, "The Internet of Things: Enabling Technologies, Platforms, and
Use Cases", CRC Press

Jeeva Jose, "Internet of Things", Khanna Publishing House, Delhi
Adrian McEwen, "Designing the Internet of Things", Wiley

Raj Kamal, "Internet of Things: Architecture and Design", McGraw Hill
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

VI Semester

Microwave Theory and Antennas

Course Code 21EC62 CIE Marks 50
Teaching Hours/Week (L: T: P: S) (3:0:2:0) 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. Describe the microwave properties and its transmission media.
2. Describe the microwave devices for several applications.

3. Understand the basic concepts of antenna theory.
4

. Identify antenna types for specific applications.

Teaching-Learning Process (General Instructions)

The sample strategies, which the teacher can use to accelerate the attainment of the various course
outcomes are listed in the following:

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

2. Askatleast three HOTS (Higher-order Thinking) questions in the class, which promotes critical
thinking

3. Adopt Problem Based Learning (PBL), which fosters students’ analytical skills, develop thinking
skills such as the ability to evaluate, generalize & analyze information rather than simply recall it.

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

5. Using videos for demonstration of the fundamental principles to students for better understanding
of concepts.

6. Demonstration of microwave devices and Antennas in the lab environment where students can
study them in real time.

Module-1

Microwave Sources: Introduction, Gunn Diode (Text 2: 7.1,7.1.1,7.1.2)

Microwave transmission lines: Microwave frequencies, Microwave devices, Microwave systems.
Transmission line equations and solutions, Reflection Coefficient and Transmission Coefficient.
Standing wave and standing wave ratio. Smith chart, Single stub matching.

Text2:0.1,0.2,0.3, 3.1, 3.2, 3.3, 3.5, 3.6 (except double stub matching)

Teaching-Learning | Chalk and Talk would be helpful for the quantitative analysis. Videos of the Basic
Process principles of the devices would help students to grasp better.

RBT Level: L1, L2, L3

Module-2

A Closer Look at Methods and classes: Overloading methods, Using objects as parameters, Returning
Microwave Network Theory: Introduction, S matrix representation of multi-port networks (Text 1: 6.1,
6.3,6.3.1,6.3.2)

Microwave passive devices: Coaxial connectors and Adapters, Attenuators, Phase shifters, waveguide
Tees, Magic Tee, Circulator, Isolator. (Text 1: 6.4.2, 6.4.14, 6.4.15, 6.4.16, 6.4.17 A, B)

Teaching-Learning | Chalk and Talk, PowerPoint Presentation
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Process RBT Level: L1, L2, L3

Module-3

Strip Lines: Introduction, Microstrip lines, Parallel Strip lines (Text 2: 11.1,11.2)

Antenna Basics: Introduction, Basic Antenna Parameters, Patterns, Beam Area, Radiation Intensity,Beam|
efficiency, Directivity and Gain, Antenna Aperture Effective height, Bandwidth, Radio communication Link,
Antenna Field Zones (Text 3: 2.1-2.7,2.9-2.11, 2.13).

Teaching-Learning Chalk and talk method, Power point presentation and videos.
Process RBT Level: L1, L2, L3
Module-4

Point sources and arrays: Introduction, Point Sources, Power patterns, Power theorem, Radiation
Intensity, Arrays of 2 isotropic point sources, Pattern multiplication, Linear arrays of n Isotropic sources
of equal amplitude and Spacing. (Text 3: 5.1-5.6, 5.9, 5.13)

Electric Dipole: Introduction, Short Electric dipole, Fields of a short dipole. Radiation resistance of a short
dipole. Thin linear antenna (field analysis). (Text 3: 6.1-6.5)

Teaching-Learning Chalk and Talk, PowerPoint Presentation
Process RBT Level: L1, L2, L3
Module-5

Loop and Horn antenna: Introduction: Small loop, Comparison of far fields of small loop and Short
dipole. Radiation resistance of small loop, Horn Antennas, Rectangular antennas. (Text 3: 7.1,7.2, 7.4, 7.6,

7.7,7.8,7.19,7.20)
Antenna Types: The Helix geometry, Helix modes, Practical design consideration for mono-filar axial
mode Helical Antenna, Yagi Uda array, Parabolic Reflector (Text 3: 8.3, 8.4, 8.5, 8.8, 9.5)

Teaching-Learning Chalk and Talk, PowerPoint Presentation
Process RBT Level: L1, L2, L3

PRACTICAL COMPONENT OF IPCC

SL.No Experiments

1 Study of characteristics of Magic Tee.

2 Coupling and Isolation characteristics of microstrip directional coupler.
3 Determination of power division of microstrip power divider.
4 Determination of resonance characteristics of microstrip ring resonator and computation of

dielectric constant of the substrate.

5 Measurement of frequency, guide wavelength, power and attenuation in a microwave Test bench.

6 Study of characteristics of E plane Tee / H plane Tee.

7 To measure unknown impedance using Smith chart through test bench setup.

8 Measurement of VSWR and reflection coefficient and attenuation in a microwave test bench
setup.

9 Obtain the radiation pattern of a Yagi-Uda Antenna array and calculate its directivity.

10 Calculate the aperture of a Dipole Antenna.

11 Obtain the near and far fields of a given antenna and compare the fields.

12 | Obtain the bandwidth of a given Antenna.
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Course Outcomes
At the end of the course the student will be able to:
1. Describe the use and advantages of microwave transmission
Analyze various parameters related to transmission lines.
Identify microwave devices for several applications.
Analyze various antenna parameters and their significance in building the RF system.
Identify various antenna configurations for suitable applications.

g1 N

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
e Second test at the end of the 10t week of the semester
Two assignments each of 10 Marks
e Firstassignment at the end of 4 week of the semester
e Second assignment at the end of 9t 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
e 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.
e 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.
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Marks of all experiments’ write-ups are added and scaled down to 15 marks.

e 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)
e 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.

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.

e 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 will be scaled down to 50.

Suggested Learning Resources:

Text Books:
1. Microwave Engineering -Annapurna Das, Sisir K Das, TMH Publication, 2rd Edition, 2010.
2. Microwave Devices and Circuits - Samuel Y Liao, Pearson Education.
3. Antennas and Wave Propagation -John D Krauss, Ronald ] Marhefka, Ahmad S Khan, 4t Edition,
McGraw Hill Education, 2013.

Reference Books:

1. Microwave Engineering -David M Pozar, John Wiley India Pvt Ltd., Pvt Ltd., 374 edition, 2008.
2. Microwave Engineering-Sushrut Das, Oxford Higher Education, 2 Edn, 2015.
3. Antennas and Wave Propagation- Harish and Sachidananda, Oxford University Press, 2007.

Web links and Video Lectures (e-Resources):

e  https://www.tutorialspoint.com/antenna_theory/antenna_theory_horn.html
e http://www.antenna-theory.com/antennas/smallLoop.php

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
Quizzes, Seminars
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

VI Semester

Python Programming

Course Code 21EC643 CIE Marks 50
Teaching Hours/Week (L:T:P:S) 2:0:2:0 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 Exam Hours 3

Course objectives:
e Tolearn programming using Python
e Develop application using Python

Teaching-Learning Process (General Instructions)

The sample strategies, which the teacher can use to accelerate the attainment of the various course
outcomes are listed in the following:

1. Inaddition to the traditional lecture method, different types of innovative teaching methods may
be adopted so that the delivered lessons shall develop student’s theoretical and programming
skills.

2. State the need for learning Programming with real-life examples.

Support and guide the students for self-study.

4. You will also be responsible for assigning homework, grading assignments and quizzes, and

documenting students’ progress

Encourage the students for group learning to improve their creative and analytical skills.

6. Show short, related video lectures in the following ways:

e Asanintroduction to new topics (pre-lecture activity).

As arevision of topics (post-lecture activity).

As additional examples (post-lecture activity).

As an additional material of challenging topics (pre-and post-lecture activity).

As a model solution of some exercises (post-lecture activity).

W

v

Module-1

Python Basics, Python language features, History , Entering Expressions into the Interactive Shell, The
Integer, Floating-Point, and String Data Types, String Concatenation and Replication, Storing Values in
Variables, Your First Program, Dissecting Your Program, Flow control, Boolean Values, Comparison
Operators, Boolean Operators, Mixing Boolean and Comparison Operators, Elements of Flow Control,
Program Execution, Flow Control Statements, Importing Modules, Ending a Program Early with
sys.exit(), Functions, def Statements with Parameters, Return Values and return Statements, The None
Value, Keyword Arguments and print(), Local and Global Scope, The global Statement, Exception
Handling, A Short Program: Guess the Number

Textbook 1: Chapters 1 - 3

Teaching-Learning | Chalk and talk method, Simulation of modulation techniques
Process RBT Level: L1, L2, L3

Module-2

Data Structures: Lists: The List Data Type, Working with Lists Strings: Manipulating Strings, Working
with Strings, Useful String Methods Tuples and Dictionaries, basics Using Data Structures to Model
Real-World Things, Manipulating Strings.

Textbook 1: Chapters 4 - 6

Teaching-Learning | Chalk and talk method/Power point presentation
Process RBT Level: L1, L2, L3
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Module-3

Pattern Matching with Regular Expressions, Finding Patterns of Text Without Regular Expressions,
Finding Patterns of Text with Regular Expressions, More Pattern Matching with Regular Expressions,,
The findall() Method, Character Classes, Making Your Own Character Classes, The Caret and Dollar Sign
Characters, The Wildcard Character, Review of Regex Symbols.

Reading and Writing Files, Files and File Paths, The os.path Module, The File Reading/Writing Process,
Saving Variables with the shelve Module, Saving Variables with the pprint. pformat() Function
Textbook 1: Chapters 7, 8

Teaching-Learning | Chalk and talk method / PowerPoint Presentation
Process RBT Level: L1, L2, L3

Module-4

Classes and objects: Programmer-defined types, Attributes, Rectangles, Instances as return values,
Objects are mutable, Copying, Classes and functions: Time, Pure functions, Modifiers, Prototyping
versus planning, Classes and methods: Object-oriented features, Printing objects, Another example,
The init method, The__str__ method, Operator overloading, Type-based dispatch, Polymorphism.
Textbook 2: Textbook 2: Chapters 15 - 18

Teaching-Learning | Chalk and talk method / PowerPoint Presentation
Process RBT Level: L1, L2, L3

Module-5

HTTP, The World’s simplest Web Browser, Retrieving an image over HTTP, Retrieving web pages with
urllib, Parsing html and scraping the web, Parsing HTML using RE, BeautifulSoup, Reading binary files
using urllib, XML, Parsing XML, Looping through nodes, JSON, Parsing JSON, API, geocoding Web
Service, Security & API usage, What is database?, Database Concepts, Database Browser, Creating a
database table, SQL, Spidering Twitter, Basic data modeling, Programming with multiple tables, Three
kinds of Keys, JOIN

Text book : Chapter 2, 13, 15

Teaching-Learning | Chalk and talk method/Power point presentation
Process RBT Level: L1, L2, L3

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

1. To acquire programming skills in Python

2. Todemonstrate data structure representation using Python

3. Todevelop the skill of pattern matching and files in Python

4. To acquire Object Oriented Skills in Python

5. To develop the ability to write database applications in Python

Assessment Details (both CIE and SEE)
The weightage of Continuous 5 End Examination) taken together.

Continuous Internal Evaluation:

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

Two assignments each of 10 Marks

4. Firstassignment at the end of 4% week of the semester

5. Second assignment at the end of 9th week of the semester
Group discussion/Seminar/quiz any one of three suitably planned to attain the COs and POs for 20
Marks (duration 01 hours)
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6. 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)

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 reduced proportionally to 50 marks

Suggested Learning Resources:

Text Books:

1. Al Sweigart, “Automate the Boring Stuff with Python”,1st Edition, No Starch Press, 2015.
(Available under CC-BY-NC-SA license at https://automatetheboringstuff.com/) (Chapters 1 to 8)

2. Allen B Downey, “Think Python: How to Think Like a Computer Scientist”, 2nd Edition, Green Tea
Press, 2015. (Available under CC-BY-NC license at
http://greenteapress.com/thinkpython2/thinkpython2.pdf) (Chapters 15 - 18)

(Download pdf/html files from the above links)

3. Charles R. Severance, “Python for Everybody: Exploring Data Using Python 3”, 1st, Create Space

Independent Publishing Platform, 2016

Web links and Video Lectures (e-Resources)

e  https://www.youtube.com/watch?v= xQNeOTRyig

e  https://www.youtube.com/watch?v=kgtD5dpn9C8

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

e  Write a program to generate Fibonacci series

e  Write a program to find factorial of a number using function.

e  Write a menu driven program to implement stack using Lists

e C(Create a DB using dictionaries containing key as USN and related fields containing Name, gender,
Marks1, Marks2 & Marks3 of students. Implement the following functions to perform i) Update
Name/gender/marks ii) search for usn and display the relevant fields iii) delete based on search
for name iv)generate the report with avg marks more than 70%

e  Write a program to implement search and replace multiple occurrences of a given substring in
the main string in a list.

e  Write a function called most_frequent that takes a string and prints the letters in decreasing order of
frequency.

e  Write a program that reads a file, display the contents, builds a histogram of the words in the file and
print most common words in the file.

e  Write a program that searches a directory and all of its subdirectories, recursively, and returns a list of

complete paths for all files with a given suffix.
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e  Write python code to extract From: and To: Email Addresses from the given text file using regular

expressions. https://www.py4e.com/code3/mbox.txt.

e Consider the sentence “From rjlowe@iupui.edu Fri Jan 4 14:50:18 2008, Write python code to
extract email address and time of the day from the given sentence

e  Write a program to read, display and count number of sentences of the given file.

e  Write a program that gets the current date and prints the day of the week.

e Write a function called print_time that takes two Time objects and prints total time it in the form
hour:minute:second.

e  Write a program that takes a birthday as input and prints the user’s age and the number of days, hours,

minutes and seconds until their next birthday.

19.09.2023




03.10.2022

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

VII Semester

Optical & Wireless Communication

Course Code 21EC72 CIE Marks 50
Teaching Hours/Week (L:T:P:S) 2:0:0:1 SEE Marks 50
Total Hours of Pedagogy 30 Total Marks 100
Credits 2 Exam Hours 3

Non-MCQ pattern of CIE and SEE

Course objectives:

This course will enable students to:

e Learn the basic principle of optical fiber communication with different modes of light propagation.

e Understand the transmission characteristics and losses in optical fiber.

e Study of optical components and its applications in optical communication networks.

e Understand the concepts of propagation over wireless channels from a physics standpoint

e Understand the multiple access techniques used in cellular communications standards.

e Application of Communication theory both Physical and networking to understand GSM systems that
handle mobile telephony.

Teaching-Learning Process (General Instructions)

The sample strategies, which the teacher can use to accelerate the attainment of the various course
outcomes are listed in the following:

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

2. Show Video/animation films to explain the functioning of various techniques.

3. Encourage collaborative (Group) Learning in the class

4. Askatleast 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 multiple representations.

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.

Module-1

Optical Fiber Structures: Optical Fiber Modes and Configurations, Mode theory for circular
waveguides, Single mode fibers, Fiber materials.

Attenuation and Dispersion: Attenuation, Absorption, Scattering Losses, Bending loss, Signal
Dispersion: Modal delay, Group delay, Material dispersion.

[Textl:3.1,3.2,2.3[2.3.1 to 2.3.4], 2.4[2.4.1, 2.4.2],2.5, 2.7].

Teaching-Learning | Chalk and talk method, Power point presentation
Process RBT Level: L1, 12, L3

Module-2

Optical Sources and detectors: Light Emitting Diode: LED Structures, Light source materials,
Quantum efficiency and LED power, Laser Diodes: Modes and threshold conditions, Rate equations,
External quantum efficiency, Resonant frequencies, Photodetectors: The pin Photodetector, Avalanche
Photodiodes.
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WDM Concepts: Overview of WDM, Isolators and Circulators, Fiber grating filters, Dielectric thin-film
filters, Diffraction Gratings.

[Textl: 4.2 ,4.3,6.1,10.1, 10.3,10.4, 10.5, 10.7]

Teaching-Learning | Chalk and talk method, Power point presentation
Process RBT Level: L1, L2, L3

Module-3

Mobile Communication Engineering: Wireless Network generations, Basic propagation Mechanisms,
Mobile radio Channel.
Principles of Cellular Communications: Cellular terminology, Cell structure and Cluster, Frequency
reuse concept, Cluster size and system capacity, Frequency Reuse Distance, Cochannel Interference and
signal quality.

[ Text2:1.4,2.4,2.5,4.1t04.4,4.6,4.7]

Teaching-Learning | Chalk and talk method, Power point presentation
Process RBT Level: L1, L2, L3

Module-4

Multiple Access Techniques: FDMA, TDMA, CDMA, SDMA, Hybrid Multiple Access Techniques,
Multicarrier Multiple Access Schemes.

A Basic Cellular System: A basic cellular system connected to PSTN, Parts of basic cellular system,
Operation of a cellular system.

[Text2: 8.2, 8.3,8.4.5, 8.5, 8.6,8.10,9.2.2,9.2.3,9.3]

Teaching-Learning | Chalk and talk method, Power point presentation
Process RBT Level: L1, L2, L3

Module-5

Global System for Mobile (GSM): GSM Network Architecture, GSM signalling protocol architecture,
Identifiers used in GSM system, GSM Channels, Frame structure for GSM, GSM Call procedures, GSM
hand-off Procedures, GSM Services and features.

[Text2:11.1,11.2,11.3,11.4,11.5,11.8,11.9.11.10]

Teaching-Learning | Chalk and talk method, Power point presentation
Process RBT Level: L1, L2, L3

Course outcomes (Course Skill Set)
At the end of the course the student will be able to:
1. Classification and characterization of optical fibers with different modes of signal propagation.

2. Describe the constructional features and the characteristics of optical fiber and optical devices
used for signal transmission and reception.

3. Understand the essential concepts and principles of mobile radio channel and cellular
communication.

4. Describe various multiple access techniques used in wireless communication systems.

5. Describe the GSM architecture and procedures to establish call set up, call progress handling and
call tear down in a GSM cellular network.

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 (CIE):

CIE will be the same as other core theory courses.
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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 (SEE):

For non-MCQ pattern of CIE and SEE

Continuous Internal Evaluation (CIE):
At the beginning of the semester, the instructor/faculty teaching the course has to announce the methods
of CIE for the course.
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 4th 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 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)
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 reduced proportionally to 50 marks

Suggested Learning Resources:

Text Books
1. Gerd Keiser, Optical Fiber Communication, 5% Edition, McGraw Hill Education (India) Private
Limited, 2016. ISBN:1-25-900687-5.
2. T L Singal, Wireless Communications, McGraw Hill Education (India) Private Limited, 2016, ISBN:0-
07-068178-3.

Reference Books
1. John M Senior, Optical Fiber Communications, Principles and Practice, 3t Edition, Pearson
Education, 2010, ISBN:978-81-317-3266-3
2. Theodore Rappaport, Wireless Communications: Principles and Practice, 2nd Edition, Prentice Hall
Communications Engineering and Emerging Technologies Series, 2002, ISBN 0-13-042232-0.
3. Gary Mullet, Introduction to Wireless Telecommunications Systems and Networks, First Edition,
Cengage Learning India Pvt Ltd., 2006, ISBN - 13: 978-81-315-0559-5.
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VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELAGAVI
B.E: 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)

VII Semester

Digital Image Processing

Course Code 21EC732 CIE Marks 50
Teaching Hours/Week (L:T:P:S) 3:0:0:1 SEE Marks 50
Total Hours of Pedagogy 40 Total Marks 100
Credits 3 Exam Hours 3

Course objectives:

e Understand the fundamentals of digital image processing.

e Understand the image transform used in digital image processing.

e Understand the image enhancement techniques in spatial domain used in digital image processing.

e Understand the Color Image Processing and frequency domain enhancement techniques in digital
image processing.

e Understand the image restoration techniques and methods used in digital image processing.

Teaching-Learning Process (General Instructions)

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

outcomes.

1. Show Video/animation films to explain the functioning of various image processing concepts.

2. Encourage cooperative (Group) Learning through puzzles, diagrams, coding etc., in the class.

3. Encourage students to ask questions and investigate their own ideas helps improve their
problem-solving skills as well as gain a deeper understanding of academic concepts.

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

5. Students are encouraged to do coding based projects to gain knowledge in image processing.

6. 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.

7. Topics will be introduced in multiple representations.

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

9. Arrange visits to nearby PSUs such as CAIR (DRDO), NAL, BEL, ISRO, etc., and small-scale

software industries to give industry exposure.

Module-1

Digital Image Fundamentals: What is Digital Image Processing?, Origins of Digital Image Processing,
Examples of fields that use DIP, Fundamental Steps in Digital Image Processing, Components of an

Image Processing System, Elements of Visual Perception, Image Sensing and Acquisition, Image

Sampling and Quantization, Some Basic Relationships Between Pixels.
[Text 1: Chapter 1, Chapter 2: Sections 2.1 to 2.5]

Teaching- | Chalkand talk method, PowerPoint Presentation, YouTube videos, Videos on Image
Learning processing applications
Process Self-study topics: Arithmetic and Logical operations

Practical topics: Problems on Basic Relationships Between Pixels.
RBT Level: L1, L2, L3
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Module-2

Image Transforms: Introduction, Two-Dimensional Orthogonal and Unitary Transforms, Properties of
Unitary Transforms, Two-Dimensional DFT, cosine Transform, Haar Transform.

Text 2: Chapter 5: Sections 5.1 to 5.3, 5.5, 5.6, 5.9]

Teaching-
Learning
Process

Chalk and talk method, PowerPoint Presentation, YouTube videos of various
transformation techniques and related applications.
Self-study topics: Sine transforms, Hadamard transforms, KL transform, Slant transform.

Practical topics: Problems on DFT and DCT
RBT Level: L1, L2, L3

Module-3

Spatial Domain:

Some Basic Intensity Transformation Functions, Histogram Processing,

Fundamentals of Spatial Filtering, Smoothing Spatial Filters, Sharpening Spatial Filters
[Text: Chapter 3: Sections 3.2 to 3.6]

Teaching-
Learning
Process

Chalk and talk method, PowerPoint Presentation, YouTube videos and animations of
Intensity Transformation Functions, Histogram Processing, Spatial domain filters.
Self-study topics: Point, line and edge detection.

Practical topics: Problems on Intensity Transformation Functions, Histogram, Spatial
domain filters

RBT Level: L1, L2, L3

Module-4

Frequency Domain: Basics of Filtering in the Frequency Domain, Image Smoothing and Image
Sharpening Using Frequency Domain Filters.
Color Image Processing: Color Fundamentals, Color Models, Pseudo-color Image Processing.

[Text 1: Chapter 4: Sections 4.7 to 4.9 and Chapter 6: Sections 6.1 to 6.3]

Teaching-
Learning
Process

Chalk and talk method, PowerPoint Presentation, YouTube videos on frequency domain
filtering, Color image processing.

Self-study topics: Basic concept of segmentation.

Practical topics: Problems on Pseudo-color Image Processing

RBT Level: L1, L2, L3

Module-5

Restoration: A model of the Image Degradation/Restoration Process, Noise models, Restoration in the
Presence of Noise Only using Spatial Filtering and Frequency Domain Filtering, Inverse Filtering,

Minimum Mean Square Error (Wiener) Filtering.
[Text 1: Chapter 5: Sections 5.1, to 5.4.3, 5.7, 5.8]

Teaching-
Learning
Process

Chalk and talk method, PowerPoint Presentation, YouTube videos on Noise models, filters
and its applications.

Self-study topics: Linear position invariant degradation, Estimation of degradation
function.

RBT Level: L1, L2, L3

Course outcomes (Course Skill Set)
At the end of the course the student will be able to:
1. Understand image formation and the role of human visual system plays in perception of gray and

color image data.

v woN

Compute various transforms on digital images.

Conduct independent study and analysis of Image Enhancement techniques.
Apply image processing techniques in frequency (Fourier) domain.

Design image restoration techniques.
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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:
Three Unit Tests each of 20 Marks (duration 01 hour)

1. Firsttest 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 4th 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 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)

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 reduced proportionally to 50 marks

Suggested Learning Resources:

Text Books:
1. Digital Image Processing- Rafael C Gonzalez and Richard E Woods, PHI, 3rd Edition 2010.
2. Fundamentals of Digital Image Processing- A K Jain, PHI Learning Private Limited 2014.

Reference Book:

Digital Image Processing- S Jayaraman, S Esakkirajan, T Veerakumar, Tata McGraw Hill, 2014.

Web links and Video Lectures (e-Resources)

e Image databases, https://imageprocessingplace.com/root_files_V3/image_databases.htm

e Student support materials,

https://imageprocessingplace.com/root _files_V3/students/students.htm

NPTEL Course, Introduction to Digital Image Processing, https://nptel.ac.in/courses/117105079
Computer Vision and Image Processing, https://nptel.ac.in/courses/108103174

Image Processing and Computer Vision - Matlab and Simulink,

e  https://in.mathworks.com/solutions/image-video-processing.html

Activity Based Learning (Suggested Activities in Class)/ Practical Based learning
e Verilog /VHDL coding for Image manipulation.
e Simulink models for Image processing.
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