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Department of Electronics and Communication
Engineering

Vision of the Department

To be a centre of academic excellence through quality education and cutting edge research in
the diversified fields of electronics and communication engineering to meet the global

challenges and produce high quality professionals

Mission of the Department
M1. To enrich the knowledge of graduate engineers for global requirements by promoting

quality education through innovative pedagogical practices
M2. To create an ambience of academic excellence by engaging in cutting-edge research and

undertaking collaborative projects with academia and industry
M3. To develop competence by inculcating human and moral values with leadership and

professional skills



Programme Educational Objectives:

PEO1. Our graduates will have the expertise to solve contemporary problems in the analysis
and design of Electronics and Communication Devices and Systems

PEO2. Our graduates will conceive ideas for the societal issues and will design, implement and
operate the Engineering products for the ideas conceived.

PEQO3. Our graduates will perform in various roles with adequate Technical and Managerial
Skills in Design, Development, Production and Support areas of Electronics, Communication
and Allied Industries.

PEO4. Our graduates will pursue higher education and will be lifelong learners in their
profession, effectively communicate the technical information and work in multidisciplinary
teams.

PEOS. Our graduates will be ethical, environmental, health and safety concerned in their
profession.

Programme Outcomes (POs)
Engineering graduates will be able to:

POL1 : Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO2 : Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences, and engineering sciences.

PO3 : Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with appropriate
consideration for the public health and safety, and the cultural, societal, and environmental
considerations.

PO4 : Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions.

PO5 : Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex engineering
activities with an understanding of the limitations.

POG6 : The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.



PO7 : Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

PO8 : Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

PO9 : Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO10 : Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive
clear instructions.

PO11 : Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.

PO12 : Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological change.

Program Specific Outcomes (PSOs )
On Successful Completion of the program, the graduates will be able to
PSOL1: Solve the real world/societal problems by considering CDIO framework.

PSO2: Develop an electronic system for smart living using embedded programming.



Minimum Credits required in Course Categories

Course Category

Minimum Credits

Required
Foundation Course 60
Program Core 60
Programme Elective 18
Allied Elective 6
Institutional Elective 10
Value Education Elective 4
Independent Learning 20
Industry / Higher Institute 2

Learning Interaction

Total

180




Department of Electronics and Communication Engineering

B.Tech. Electronics and Communication Engineering

VTU R15 Curriculum

S.No Course Programme Core L T P C
Code
1 1151EC101 Mathemaftics_ for EIeFtronics and ) 5 0 3
Communication Engineers
2 1151EC102 | Electric Circuit Analysis 2 2 0 3
3 1151EC103 | Analog Electronics 2 2 0 3
4 1151EC104 | Digital Electronics 3 0 0 3
5 1151EC105 | Linear Integrated Circuits 3 0 0 3
6 1151EC106 | Analog and Digital Control Systems 2 2 0 3
7 1151EC107 | Signals and Systems 2 2 0 3
8 1151EC108 | Electromagnetic Fields 2 2 0 3
9 1151EC109 | Analog Communication Systems 2 2 0 3
10 1151EC110 | Microprocessor and Microcontroller 3 0 0 3
11 1151EC111 | Data Communication Networks 2 2 0 3
12 1151EC112 | Discrete Time Signal Processing 2 2 0 3
13 1151EC113 | Wireless Digital Communication 3 2 0 4
14 1151EC114 | Waveguides and Antennas 2 2 0 3
15 1151EC115 | VLSI Design 3 0 0 3
16 1151EC116 | Optical and Microwave Engineering 2 2 0 3
17 1151EC217 | Embedded OS and Device Drivers 3 0 2 4
18 1151EC301 | Analog Integrated Circuits Lab 0 0 4 2
19 1151EC302 | Digital Electronics Lab 0 0 2 1
20 1151EC303 | Microprocessor and Microcontroller Lab 0 0 2 1
21 1151EC307 | Signals and Systems Lab 0 0 2 1
22 1151EC305 | Communication Lab 0 0 2 1
23 1151EC306 | Optical and Microwave Engineering Lab 0 0 2 1

TOTAL CREDIT

2]
o




Course

S.No Programme Elective L T P C
Code
VLSI Domain
1 1152EC101 |VLSI Signal Processing 3 0 0 3
2 1152EC102 |Low Power VLSI Design 3 0 0 3
3 1152EC103 |Silicon Validation 3 0 0 3
4 1152EC104 |Analog VLSI Design 3 0 0 3
5 1152EC105 |VLSI Design Techniques 3 0 0 3
6 1152EC106 |VLSI for Wireless Communication 3 0 0 3
7 1152EC238 |Reconfigurable Computing with FPGA 1 0 4 3
8 1152EC242 |FPGA Architecture Technologies and Tools 2 0 2 3
9 1152EC143 A.rchi.tectural Design of Digital Integrated 3 0 0 3
Circuits
10 1152EC144 |Solid State Devices 3 0 0 3
11 1152EC145 |Nano Scale Transistors 3 0 0 3
Advanced Electronics Domain
12 1152EC107 |Integrated Product Development 3 0 0 3
13 1152EC108 |Biomedical Instrumentation and Imaging 3 0 0 3
14 1152EC109 |Opto Electronic Devices 3 0 0 3
15 1152EC110 |Electronic Instrumentation 3 0 0 3
16 1152EC211 |Virtual Instrumentation 1 0 4 3
17 1152EC112 |Digital TV Engineering 3 0 0 3
18 1152EC239 |Electronic Circuit Simulation and PCB Design 1 0 4 3
19 1152EC142 |Sensors and Transducers 3 0 0 3
20 1152EC146 |Nano Photonics 3 0 0 3
21 1152EC147 |Fiber Lasers and Applications 3 0 0 3
Embedded System Domain
22 1152EC113 |Embedded System Design 3 0 0 3
23 1152EC214 |Real Time Operating System 1 0 4 3
24 1152EC215 |System on Chip (SOC) 1 0 4 3
25 1152EC116 |Embedded Processors 3 0 0 3
26 1152EC117 |Embedded Networking 3 0 0 3
27 1152EC118 |Embedded Control System 3 0 0 3
28 1152EC237 |Embedded Systems and Robotics 1 0 4 3
29 1152EC148 |Video Surveillance System 3 0 0 3
30 1152EC255 |Embedded C Programming 2 0 2 3
Communication System Domain
31 1152EC119 |Mobile Communication 3 0 0 3
32 1152EC120 |Satellite Communication 3 0 0 3
33 1152EC221 Electromagnetic Interference and ) 0 ) 3

Compatibility




34 1152EC122 |RF and Microwave Integrated Circuits 3 0 0 3
35 1152EC123 |Radar and Electronic Navigation Systems 3 0 0 3
36 1152EC224 |MIMO Wireless Communication 2 0 2 3
37 1152EC227 |Software Defined Radio 2 0 2 3
38 1152EC140 |Cellular Mobile Communication 3 0 0 3
39 1152EC149 |Radio over Fiber System 3 0 0 3
Networks Domain
40 1152EC225 |Wireless Adhoc and Sensor Networks 2 0 2 3
41 1152EC126 |Network Security 3 0 0 3
42 1152EC128 Optical Communication Systems and 3 0 0 3
Networks
43 1152EC229 |Internet of Things 1 0 4 3
44 1152EC130 [Network Management 3 0 0 3
45 1152EC241 |Software Defined Networking 2 0 2 3
46 1152EC250 |Cognitive Radio Networks 2 0 2 3
47 1152EC151 |Next Generation Mobile Networks 3 0 0 3
Signal Processing Domain
48 1152EC131 |Advanced Digital Signal Processing 2 2 0 3
49 1152EC132 |Statistical Signal Processing 2 2 0 3
50 1152EC133 |DSP Algorithms and Architecture 3 0 0 3
51 1152EC134 ;Zg:;glrlji:?ocr?ssmg Techniques for Speech 3 0 0 3
52 1152EC235 |Digital Image Processing 1 0 4 3
53 1152EC136 |Digital Video Signal Processing 3 0 0 3
54 1152EC152 |ANN and Deep Learning 3 0 0 3
55 1152EC153 |Fuzzy-Neural Systems 3 0 0 3
56 1152EC154 |Introduction to Machine Learning 3 0 0 3
57 1152EC256 |Basics of Python Programming 2 0 2 3
58 1152EC259 |Fundamentals of Machine Learning 2 0 2 3
59 1152EC261 |Professional Python Programming 2 0 2 3
60 1152EC263 |Python Programming 2 0 2 3
61 | 1152EC162 |Medical Electronics 3] 0] o]3




Allied Elective

Course

S.No Code Allied Elective L T P C
1 1153EC101 | Microprocessor and Microcontroller 3 0 0 3
2 1153EC202 | Embedded Systems and Robotics 1 0 4 3
3 1153EC103 | Embedded System Design 3 0 0 3
4 1153EC104 | Real Time Operating System 3 0 0 3
5 1153EC105 | Analog and Digital Communication 3 0 0 3
6 1153EC106 | Wireless Communication Networks 3 0 0 3
7 1153EC107 | Discrete Time Signal Processing 2 2 0 3
8 1153EC208 | Reconfigurable Computing with FPGA 1 0 4 3
9 1153EC209 | Real Time Embedded Systems 2 0 8 6
10 1153EC110 | Control Systems 2 2 0 3
11 1153EC111 | Electronic Devices and Circuits 3 0 0 3

Institutional Elective

S.No Cg:dr:e Institutional Elective L T P C
1 1154EC101 | Avionics 3 0 0 3
2 1154EC102 | Automotive Electronics 3 0 0 3
3 1154EC103 | Industrial Automation 3 0 0 3
4 1154EC104 | Building Automation 3 0 0 3
5 1154EC105 | Wireless Technologies 3 0 0 3
6 1154EC106 | Basics of Embedded System 3 0 0 3
7 1154EC107 | Green Electronics 3 0 0 3
8 1154EC108 | Nano Electronics 3 0 0 3
9 1154EC109 | Medical Electronics 3 0 0 3
10 1154EC210 | Embedded Systems and Robotics 1 0 4 3
11 1154EC111 | Process Control 3 0 0 3
12 1154EC112 | Intelligent Transport System 3 0 0 3
13 1154EC213 | Vehicle Electronics 2 0 6 5




Value Education Elective

S.No Cg:‘;‘:e Value Education Elective L T P C
1 1155EC101 | Ethics in Engineering 1 0 0 1
2 1155EC102 | Human Values for Engineers 1 0 0 1
3 1155EC103 | Stress Relief for Anxious Mind 1 0 0 1




Course Code Course Title L T P C

MATHEMATICS FOR ELECTRONICS AND
COMMUNICATION ENGINEERS

1151EC101

a) Course Category

Program Core

b) Preamble

With rapid advancement in different branches of knowledge, a student of electronics and
communication engineering has to possess analytical skills for finding solutions to several real life
problems. This course provides an overview of various mathematical techniques for solving different
kinds of problems that occur in Engineering.

c) Prerequisite
Nil

d) Related Courses

Transforms and Partial Differential Equations

e) Course Outcomes

Upon the successful completion of the course, students will be able to:

Knowledge Level
CO Nos. Course Outcomes (Based on Revised

Bloom’s Taxonomy)

co1

Solve application problems of systems of linear equations K3
co2 Calculate simple Probability measures for discrete
andcontinuous cases ofrandom sample spaces e.g., uniform K3
distributions over sample spaces.
co3 Examine the random experiments specified by two random K3
variables and study the Distribution of their distributions
coa Determine covariance and spectral density of stationary K3

random processes

Co5 Derive numerical methods for various mathematical K3




Operations and tasks, such as interpolation, differentiation,
integration, the solution of linear and nonlinear equations, and
the solution of differential equations.

f) Correlation of COs with POs

PO1| PO2| PO3| PO4| PO5 | PO6 PO7 | PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
CO1l H | H| - | H H - - - - - - H L -
CO2| H | H| - | H H - - - - - - H L -
CO3| 4 | H| - | H H - - - - - - H L -
CO4l H | H| - | H H - - - - - - H L -
COS| H | H| - | H H - - - - - - H L -

g) Course Content

UNIT | LINEAR ALGEBRA 12

Vector Spaces and Subspaces -Definition and Examples, Linear Dependence and Independence Basis,
Linear Transformation, Rank of a matrix, Homogeneous linear equations.

UNIT Il RANDOM VARIABLES 12

Random Variables, Discrete and continuous random variables — Moments — Moment generating functions
—Binomial, Poisson, Uniform, Gaussian, Raleigh, Ricean probability distributions.

UNIT Il TWO — DIMENSIONAL RANDOM VARIABLES 12

Joint distributions — Marginal and conditional distributions — Covariance — Correlation and linear
regression.

UNIT IV RANDOM PROCESSES 12

Random Processes-Classification — Stationary process — Markov process — Poisson process.

UNIT V NUMERICAL METHODS 12

Solution of an equation by Newton —Raphson method. Solution of system of linear equations Gaussian
elimination and Gauss-Jordon methods. Gauss —Jacobi and Gauss-Siedel methods. Interpolation-
Newton’s forward and backward difference formulas-Lagrange method.

Total 60 Hrs




h) Learning Resources

Text Books

1. Kenneth M Hoffman, Ray Kunze, Linear Algebra, Prentice Hall, New Jersey, 1971.

2. Peebles JR. P.Z., Probability Random Variables and Random Signal Principles, Tata McGraw-Hill
Publishers, Fourth Edition, New Delhi, 2002.

3. ShankerRao,G., Numerical Analysis, New Age International, New Delhi, 2006.

Reference Books

1. G. Strang, Linear Algebra and its Applications, Cenage Learning, Singapore, 2006.

2. T.K Moon and W.C Stirling, Mathematical Methods and Algorithms for Signal Processing,
Pearson Education, New Jersey, 2000.

3. Oliver C. Ibe, Fundamentals of Applied Probability and Random Processes, Elsevier, First Indian
Reprint, New Delhi, 2007.

4. H. Stark and J.W. Woods, Probability and Random Processes with Applications to Signal
Processing, Pearson Education (Asia), 3rd Edition, New Delhi, 2002.

5. Chapra, S. C and Canale, R. P. Numerical Methods for Engineers, 5th Edition, Tata McGrawHill,
New Delhi, 2007.

Online Resources
1. ocw.mit.edu/courses/mathematics/18-06-linear-algebra-spring-2010/
2. http://nptel.ac.in/courses/117105085

3.  http://ocw.mit.edu/courses/mathematics/18-335j-introduction-to-numerical-methods-fall-
2004/


http://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Ray+Kunze&search-alias=books&field-author=Ray+Kunze&sort=relevancerank
http://www.mit.org/
http://www.mooc.org/
http://www.nptel.ac.in/

Course Code Course Title L T P C

1151EC102 ELECTRIC CIRCUIT ANALYSIS 2 2 0 3

a) Course Category

Program Core

b) Preamble

The aim of this course is to develop the necessary fundamentals of circuits concepts which lays the
foundation for communication engineers in analysis of practical circuits. The course deals with the
analysis of circuits through graph theory, network theorems, fundamentals of AC circuit analysis,
concepts of resonance, coupled circuits; transients through differential equations and Laplace
transform technique.

) Prerequisite
Nil

d) Related Courses

Electromagnetic Fields, Analog and Digital Control Systems

e) Course Outcomes

Upon the successful completion of the course, students will be able to:

Knowledge Level
CO Nos. Course Outcomes (Based on Revised

Bloom’s Taxonomy)

co1 Apply the basic laws and theorems for DC circuits K3
C02 Solve the problems on RL, RC and RLC for DC transient K3
circuits

Interpret the characteristics of steady state analysis and

Cco3 . K3
power analysis

Apply the Laplace Transform technique to solve AC
Co4 .ppx'/ P a K3
circuits

Compute the parameters of the two port Network

CO5 K3

and the resonant frequency response characteristics.




f) Correlation of COs with POs

PO1| PO2| PO3| PO4| POS5 PO6 PO7 PO8| PO9 PO10| PO11| PO12| PSO1| PSO2
Co1| H H H M H - - M L M - M L -
Cco2| H H H - H - - - L M - M L -
Co3| M M M - - - - - L L - L L -
Co4| H H - - - - L - L L - L L -
Co5| M M - - - M - - L M - L L -

g) Course Content

UNITI THEOREMS IN CIRCUIT ANALYSIS 12

Review of voltage and Current laws: KCL, KVL, Node and Mesh Analysis; Theorems: Superposition,
Thevenin, Norton, Maximum power transfer, Reciprocity, Tellegens, Compensation and Milliman’s.

UNIT I DC TRANSIENT ANALYSIS 12

RL and RC Circuits: Source free circuit-Properties of Exponential Response and Step function functions
Natural and Forced Response-Driven RL and RC circuits; RLC Circuits: Source free-damped and
underdamped parallel RLC circuit-Critical Damping, Source free series RLC-Complete Response and
lossless Circuits.

UNIT 11l SINUSOIDAL STEADY STATE AND POWER ANALYSIS 12

Steady State Analysis: Characteristics-Forced Response to Sinusoidal functions- Phasor Relationship for
passive components-Impedance and Admittance-Application of network theorems, Power Analysis:
Instantaneous -Average and RMS-Power and Power factor, Introduction Magnetically Coupled Circuits.

UNIT IV APPLICATION OF LAPLACE TRANSFORM TO CIRCUIT ANALYSIS 12

Complex frequency and LT: complex frequency- Damped Sinusoidal forcing function- Introduction to
Laplace Transform and Inverse Transform techniques: S-Domain -Impedance and Admittance Application
Nodal and Mesh Analysis-Concept of Poles, Zeros and transfer function.

UNIT V NETWORK TOPOLOGY AND TWO PORT NETWORK 12

Graph Theory: Incidence- Tie Set and Cut matrix formulation, Two port Network: One port network
Impedance Parameter- Admittance Parameter, Transmission line, Hybrid Parameter and their inter-
relationship, Frequency Response: Resonant Frequency of circuits with L and C- Quality Factor and
Bandwidth-Frequency and Magnitude scaling.

Total 60 Hrs




h) Learning Resources

Text Books
1.  W.H.Hayt and J.E. Kemmerley, Engineering Circuit Analysis, Eight edition, print 2014.

2. Charles K. Alexander, Matthew N.O Sadiku, Fundamentals of Electric Circuits, 4™ Edition, McGraw

— Hill, 2009.
3. K.V.V.Murthy and M.S. Kamath, Basic Circuit Analysis, 1st edition (reprinted with corrections)

Jaico Publishing, 1998.
4, M. E. Van Valkenburg, NETWORK ANALYSIS, 3/E 3rd Edition, 2014.

Reference Books
1. N Balabanian and T.A. Bickart, Linear Network Theory : Analysis, Properties, Design

and Synthesis, Matrix Publishers, Inc.
2. L.O. Chua, C.A. Desoer, E.S. Kuh, Linear and Nonlinear Circuits, McGraw - Hill

International Edition 1987.
3. Joseph. A.Edminister "Electric circuits "Schaum's outline series, McGraw Hill Book Co. —

1987.
4. M.L.Soni, J.C. Gupta and P.V.Gupta "A course in Electrical Circuits and Fields" Dhanpatrai&

sons, New Delhi,1981.

Online Resources
1. www.mit.org
2. WWW.MOOC.0rg
3.  www.nptel.ac.in


http://www.mit.org/
http://www.mit.org/
http://www.mooc.org/
http://www.mooc.org/
http://www.nptel.ac.in/
http://www.nptel.ac.in/

Course Code

Course Title

1151EC103

ANALOG ELECTRONICS

a) Course Category

Program Core

b) Preamble
This Course provides the basic and design knowledge about electronic circuit analysis using BJT
and CMOS which involves feedback, oscillator, high frequency amplifiers and its applications

c) Prerequisite

Basic Electronics Engineering

d) Related Courses

Linear Integrated Circuits, Communication Systems.

e) Course Outcomes

Upon the successful completion of the course, students will be able to

Knowledge Level

CO Nos. Course Outcomes (Based on Revised Bloom’s
Taxonomy)
co1 Classify the performance of different biasing types used o
for transistor operation
Apply the h parameters for different transistor
Cco2 i . K3
configuration
Explain the effect of feedback with respect to transistor
co3 applications
Describe feedback amplifier and oscillators K2
CO4 Discuss MOSFET amplifier with different types of load K2
Illustrate the applications of transistors with O
CO5 power amplifiers, multi vibrators and CMOS linear
applications
f) | Correlation of COs with POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
co1| M | M| L - L - - - - - - L - -




co2| M | M L - L - - . L - - . - .

co3 M H L M L L - - - - - - L -

co4 M M L - L - - L - - - - L -

cos M M L - M - - - - M M L L -
g) Course Content

UNIT I DC BIASING OF TRANSISTOR 12

Review of Transistor characteristics, Thermal runaway, thermal stability, DC Biasing-BJT: Different
types of biasing circuits. Compensation techniques, Design of biasing for MOSFET

UNITII TRANSISTOR AC ANALYSIS OR SMALL SIGNAL ANALYSIS 12
Amplification in AC Domain, BJT Transistor modeling, re model for CB, CE and CC, Two port system
approach, The Hybrid Equivalent model, Approximate Hybrid equivalent circuit, Hybrid N model: CE,
CC and CB configurations. Small signal analysis of MOSFET, Source follower and common gate
amplifier.

UNIT I FEEDBACK AMPLIFIER AND OSCILLATORS 12

Basic concept of Feedback, Feedback connection types, Input and output impedance of feedback
configurations. Advantages of negative feedback, Oscillators: Principles of sinusoidal oscillator,
Barkhausen criteria. RC oscillators: phase shift, Wienbridge. LC oscillators: Hartley, Colpitts, Clapp
oscillator, crystal oscillator.

UNIT IV IC MOSFET AMPLIFIER 12

IC Amplifiers, IC biasing Current steering circuit using MOSFET: MOSFET current sources, PMOS and
NMOS current sources. Amplifier with active loads, enhancement load, Depletion load and PMOS and
NMOS current sources load, CMOS common source and source follower, CMOS differential amplifier,
CMRR.

UNITV APPLICATIONS OF TRANSISTORS AND CMOS 12
Tuned amplifier: Analysis of single tuned, double tuned and stagger tuned amplifier. Power
amplifiers: Transformer coupled Class A power amplifier, Class B amplifier operation, Transformer
coupled Push pull circuits, Complimentary symmetry circuits. Multivibrators :Bistable, Monostable
and Astable operation, Schmitt trigger. CMOS Linear Applications - Cascading Amplifiers for Higher
Gain.

Total 60 Hrs

h) Learning Resources

Reference Books




Bapat K N ,Electronic Devices & Circuits , McGraw Hill,1992

J. and Halkias .C., " Integrated Electronics ",2nd Edition, Tata McGraw-Hill, 2001
Sedra&Smith, Microelectronic circuits, Oxford University Press, 5th ed

Donald L.Schilling and Charles Belove, 'Electronic Circuits', Tata McGraw Hill, 3rd
Edition,2003

PwnNPR

Text Books

1. Boylestead&Neshelsky ,Electronic Devices & Circuits, Pearson Education/PHI Ltd, 10th

edition, 2010.
2. David .A. Bell, Electric Circuits And Electronic Devices Oxford University Press, 2010.
3. BehzadRazavi, “Design of Analog CMOS Integrated Circuits”, Tata McGraw-Hill, 2007.

Online Resources

1. www.nptel.ac.in
2.  http://bitsavers.trailing-edge.com/pdf/national/_appNotes/AN-0088.pdf



Course Code Course Title L T P C

1151EC104 DIGITAL ELECTRONICS 3 0 0 3

a) Course Category
Program Core

b) Preamble
The primary aim of this course is to understand the fundamental behind digital logic design and
gain experience in using them for meeting any design specification. The course includes
fundamentals of Boolean algebra, combinational and sequential circuits and introduction to HDL.

c) Prerequisite
Nil

d) Related Courses
Microprocessor and Microcontroller, VLSI design

e) Course Outcomes

Upon the successful completion of the course, students will be able to

Knowledge Level
CO Nos. Course Outcomes (Based on Revised Bloom’s
Taxonomy)

Apply the Boolean minimization techniques for

co1 combinational circuits such as adder, subtractor, encoder K3
etc.

o2 Apply the concept of sequential circuits for counters, shift K3
registers etc.
Write HDL program for combinational and sequential

coz | e HPLProg a K3
circuits.
Solve asynchronous sequential circuits for simple

co4 K3

application

CO5 Explain the applications of digital electronics K2




f) | Correlation of COs with POs
Pf PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 PSO2

co1| H| M L L - - - - - - - M M -
co2| H| M L L - - - - - - - M L _
co3 | M H M M H - - L M - M M L M
coa | H M M L - - - - - - M L M -
cos | L L M L L L L L M M L - - L

g) Course Content
UNIT | DIGITAL FUNDAMENTALS AND COMBINATIONAL CIRCUITS 10

Introduction to Boolean algebra and Switching Functions; Boolean Minimization using K Map and
Tabulation method; combinational circuits: Design procedure — Half adder — Full Adder — Half subtractor
— Full subtractor — Parallel binary adder, parallel binary Subtractor — Fast Adder - Carry Look Ahead adder
— Serial Adder/Subtractor - BCD adder — Binary Multiplier — Binary Divider - Multiplexer/ Demultiplexer —
decoder - encoder — parity checker — parity generators — code converters - Magnitude Comparator

UNIT I SEQUENTIAL CIRCUITS 10

Flip Flops and Memory devices: RAM — Static and Dynamic, ROM, PROM, EPROM, EEPROM; Counters and
Shift registers: Binary, BCD and programmable modulo counters, Shift register counters; Sequential
circuit design: using Mealy and Moore model.

UNIT 1l INTRODUCTION TO HARDWARE DESCRIPTION LANGUAGE 10

Introduction to Verilog / VHDL- Structural, Dataflow and Behavioral modeling. Structural, Dataflow and
Behavioral modeling of combinational logic circuits (Multiplexer, Demultiplexer, decoder and encoder).
Structural, Dataflow and Behavioral modeling of sequential logic circuits (counters and shift registers.

UNITIV ~ ASYNCHRONOUS SEQUENTIAL CIRCUITS 10

Analysis Procedure, Circuits with latches; Design Procedure, Reduction of state and flow table; Race free
state assignment; Hazards; ASM chart; Design examples

UNITV APPLICATIONS OF DIGITAL ELECTRONICS 5
Multiplexing displays - Frequency counters - Time measurements - using the ADC0804 - Slope alone
operation, span adjust, zero shift, testing - microprocessor compatible A/D converters.

Total 45 Hrs

h) Learning Resources
Reference Books

1. John F.Wakerly, Digital Design, Fourth Edition, Pearson/PHI, 2006
2.  Thomas L. Floyd, Digital Fundamentals, 8th Edition, Pearson Education Inc, New Delhi, 2003




Donald D.Givone, Digital Principles and Design, TMH
3. William H. Gothmann, Digital Electronics, 2nd Edition, PHI, 1982.

Text Books

1. M. Morris Mano, Digital Design, 3rd Edition, Prentice Hall of India Pvt. Ltd.,
2003PearsonEducation (Singapore) Pvt. Ltd., New Delhi, 2003
2. Donald .P.Leach, Digital principles and applications, 7th Edition,McGraw-Hill, 2012

Online Resources

1.  http://www.wiley.com/legacy/wileychi/mblin/supp/student/LNO8CombinationalLogicModul
es.pdf

2.  http://www.learnabout-electronics.org

3. www.nptel.com/digitalelectronics/iitkanpur/

4,  Www.mooc.org


http://www.wiley.com/legacy/wileychi/mblin/supp/student/LN08CombinationalLogicModu
http://www.wiley.com/legacy/wileychi/mblin/supp/student/LN08CombinationalLogicModu
http://www.wiley.com/legacy/wileychi/mblin/supp/student/LN08CombinationalLogicModules.pdf
http://www.learnabout-electronics.org/
http://www.nptel.com/digitalelectronics/iitkanpur/
http://www.mooc.org/

Course Code

Course Title

1151EC105

LINEAR INTEGRATED CIRCUITS

a) Course Category

Program Core

b) Pream

ble

Linear Integrated Circuits introduces the basic building blocks of the Integrated circuits along with

fundamental concepts of electronic circuits like operational amplifiers, rectifiers & timers and

acquir

e the knowledge in analysis and design IC based circuits.

) Prerequisite

Nil

d) Related Courses

VLSI Design, Analog Communication Systems, Medical Electronics

e) Course

Outcomes

On successful completion of this course the student will be able to

Knowledge Level
CO Nos. Course Outcomes (Based on Revised Bloom’s
Taxonomy)
co1 Explain internal components and characteristics of Op-Amp K2
Illustrate the linear, non-linear applications of Op-Amp and
Cco2 — K3
active filters.
03 Describe Op-Amp based comparators, waveform generators, -
VCO and PLL operation and its application
coa Explain and compare the performance of various types of -
ADC and DAC using Op-Amp
o5 Discuss various applications of special function Op-Amp ICs -
such as 555 IC, Voltage Regulator IC and Amplifier IC

f) Correlation of COs with POs

\ Po1\ Poz\ Pos\ Po4\ Pos\ Pos\ Po7] Pos\ P09] Po1o] Po11] P012\ Pso1\ Psoz\




co1l

CO2

co3

Cco4

COo5

2|18 x| 2
|ILZ ||| -
| LZ|Z| |~
| Z| | -
| Z|Z

g) Course Content

UNIT I INTRODUCTION TO OPERATIONAL AMPLIFIERS 9

BJT differential amplifier - Concept of CMRR - methods to improve CMRR - constant current source - active
load - current mirror - Darlington pair differential input impedance - The Ideal Op Amp- Block diagram
representation of Op Amp -Voltage Transfer Curve of Op Amp - DC and AC Characteristics of an Op Amp -
Frequency Response - Slew Rate.

UNITII APPLICATIONS OF OPERATIONAL AMPLIFIERS 9

Active Filters: Low pass, High Pass and band pass filters - Switched capacitor filter Linear Applications:
Inverting and Non inverting Amplifiers — Differentiator — Integrator - Voltage to current converter -
Instrumentation amplifier Non Linear Applications: Clippers and Clampers - Precision rectifier - Log and
Antilog amplifiers.

UNIT I WAVE GENERATORS & PLL 9

Comparators and Wave form Generators: Comparator - Regenerative comparator — Astable Multivibrators
— Monstable Multivibrators - Triangular wave generator - Sine wave generators PLL: Voltage Controlled
Oscillator- Closed loop analysis of PLL — PLL Applications - Frequency synthesizers

UNIT IV ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS 9

Analog switches- High speed sample and hold circuits and sample and hold ICs- Types of D/A converter-
Current driven DAC- Switches for DAC- A/D converter Flash- Single slope- Dual slope- Successive
approximation - Delta Sigma Modulation- Voltage to Time converters.

UNITV SPECIAL FUNCTION ICS 9

555 Timer: Astable and Monostable Multivibrators, Schmitt trigger Voltage regulators using op-amp -
linear and switched mode types - Frequency to Voltage converters- Tuned amplifiers- Video amplifiers-
ECG using op-amp.

Total 45 Hrs




h) Learning Resources

Text Books
1. D.Roy Choudhry and Shail B. Jain, "Linear Integrated Circuits"- (4/e), New Age International Pvt.
Ltd, 2011.

2. R. Gayakwad, Op-amps and Linear Integrated Circuits (4/e), PHID. A. Bell, Solid state Pulse
Circuits (4/e), PHI, 2009

Reference Books

1. S.Franco, Design with Operational Amplifiers and Analog Integrated Circuits (3/e) TMH, 2003.

2. R.F.Coughlin & F. F. Driscoll: Operational Amplifiers and Linear Integrated circuits, PHI, 1996.

3. D.A. Bell: Solid State pulse circuits, (4/e), PHI. Milman Gravel: Micro-Electronics, McGraw Hill
1991

Online Resources

1. www.electronicstutorials.ws
2. www.circuitstoday.com

3. www.nptel.com


http://www.electronicstutorials.ws/
http://www.nptel.co/

Course Code Course Title L T P C

1151EC106 ANALOG AND DIGITAL CONTROL SYSTEMS 2 2 0 3

a Course Category

Program Core

b) Preamble
This course aims to provide a basic knowledge about what is a control system, its significance,
transfer function, open and closed loop systems, time domain and frequency domain analysis
and its specifications, stability, error constants and designing of compensators viz., lag, lead and
lag lead compensators, significance of P, Pl and PID controllers and stability & state variable
analysis.

c) Prerequisite
Nil

d) Related Courses

Linear Integrated Circuits, Analog Communication Systems

e) Course Outcomes

On successful completion of this course, students will be able to

Knowledge Level
CO Nos. Course Outcomes (Based on Revised Bloom’s

Taxonomy)

Derive the transfer function of electrical, mechanical and
CO1 Electromechanical systems K3

Apply the concept of state space for system analysis

Derive Time response of I order and Il order systems

CO2 Apply the Root locus and Routh - Hurwitz criteria to K3
analyze the stability of the given system

Determine the system stability by various methods such as

COo3 X - K3
Bode plot, Polar plot etc in frequency domain

co4 Design various controllers and compensators for control K3
systems

cO5 Apply the concept of state space and sampling theorem to K3

digital control system.




f) Correlation of Co’s with Po’s

PO [PO [PO [PO |[PO |[PO [PO |[PO [PO [PO [PO |[PO |PS |PS

1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 |01 |O2
C10 H|H | ™M|L/|L/|L|-|-|-|-|-tvL|L/| -
CZO H|H|-|™M|L|L|-|-tvL|lvc|-|vL|cL|-
cso H|{H| - |™M|-|¢vC|-|-|-|-|-1lvL|vL/| -
C4O H|H|H|M|L|L|L|L|L|L|L|L|L]|L
CSO M| M| L|L|L|L|L|L]|]-|L]|-1]1L]L]| -

g) Course Content

UNIT | CONTROL SYSTEM MODELING & STATE VARIABLE 12
ANALYSIS

Basic elements of control system — open loop and closed loop systems: differential equation - transfer
function, modeling of electric systems, translational and rotational mechanical systems - block diagram
reduction techniques - signal flow graph. State space representation of continuous time systems — physical
systems and phase variable model.

UNIT 1 TIME DOMAIN AND STABILITY ANALYSIS 12

Time response analysis: first order systems - impulse and step response analysis of second order systems.
Root locus technique: construction of root locus- stability - dominant poles. Routh - Hurwitz criterion:
relative stability.

UNIT 111 FREQUENCY DOMAIN AND STABILITY ANALYSIS 12

Frequency response - correlation between time and frequency responses - bode plot, polar plot -
frequency domain specifications from the plots - nyquist plot, nyquist stability criterion.



UNIT IV ~ DESIGN OF COMPENSATORS IN FREQUENCY DOMAIN 12

P, PI, PD and PID controllers: Introduction — transfer function model — characteristics; series, parallel
and series - parallel compensation - Lead and Lag networks — series compensator design for desired
response using Bode diagrams.

UNIT V DIGITAL CONTROL SYSTEMS 12

State space representation for discrete time systems — phase variable model Sampled data control systems
— Sampling theorem — Sampler and Hold — open loop and closed loop sampled data systems.

Sampled Data Control Systems, Sampling theorem — Sampler and Hold — open loop and closed loop
sampled data systems, State space representation for discrete time systems — phase variable model.

Total 60 Hrs

h) Learning Resources
Text Books

1. M. Gopal, “Control System — Principles and Design”, Tata McGraw Hill, 2nd Edition,

2002
2. J. Magrath and M. Gopal,” Control System Engineering”, New Age International
Publishers, 5th Edition, 2007.

Reference Books

1. Ogata, K., “Modern Control Engineering”, Prentice Hall of India Ltd., 4th Edition, New
Delhi, 2006.



COURSE CODE COURSE TITLE L [T P | C

1151EC107 SIGNALS AND SYSTEMS 2 2 0 3

Course Category:

Program core
a. Preamble:

The signals existing in the real world is analog in nature and hence processing of this signal
in continuous mode or discrete mode becomes essential in engineering applications. This course

provides the basic knowledge on continuous and discrete time signals and systems. And also
covers the applications especially in the area of communication.

b. Prerequisite Courses:
Transforms and Partial Differential Equations
c. Related Courses:
Discrete Time Signal Processing
d. Course Outcomes :

Upon the successful completion of the course, students will be able to:

co Knowledge Level (Based
N Course Outcomes on revised Bloom’s
0s. Taxonomy)
CO1 | Classify the continuous and discrete time signals and systems. K3
Apply Fourier concepts to analyze the continuous time
co2 systems K3
Apply DTFT and Z transform for the analysis of discrete time
CO3 |signals K3
Co4 Determine the discrete time system response using DTFT and K3
Z transform
cos | Explain the use of discrete time systems in communication K2
applications

e. Correlation of COs with POs:

COs | PO1 [ PO2 | PO3 | PO4 [ POS5 [ POG6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PO13 | PO14

COl | m L M| L




COZ 1y | ™ L

CO3 [ m [ ™ L M
COA 1l wim|lHu]IM]|L M L
Co5 | L H | M L L M

f. Course Content:
UNITI: Classification of Signals and Systems 10+3

Continuous Time signals (CT signals) — Discrete Time signals (DT signals) — Elementary CT signals
and DT signals — Classification of CT and DT signals — Basic properties of systems — Classification
CT systems and DT systems — Linear time invariant systems and properties.

UNIT II: Continuous Time Signals and Systems 10+3

Fourier series analysis: Spectrum of Continuous Time signals — Physical meaning of Fourier series.
Fourier Transform in signal analysis — Fourier transforms in system analysis: Differential equation —
block diagram representation — convolution integral and impulse response.

UNIT I11I: Representation of Discrete Time Signals 10+3

Sampling of Continuous Time signals and aliasing — DTFT and properties — z-transform —
Properties of z-transform and physical meaning of DTFT — z transform in Discrete Time signal analysis
— DFT basics.

UNIT IV: Discrete Time Systems 11+3

Difference equations — Block diagram representation — Convolution sum and impulse response — LTI
systems analysis using DTFT and z-transforms.

UNIT V Applications 7

Applications in communication system: Complex exponential and sinusoidal amplitude modulation —
demodulation for sinusoidal AM — Frequency division multiplexing — Amplitude modulation with
pulse train carrier — Pulse amplitude modulation— Discrete time sinusoidal amplitude modulation
system.

Total: 60 Periods



f. Learning Resources:

Text Books

1. Allan V. Oppenheim et al, “Signals and Systems”, ond edition, Prentice Hall of India Pvt. Ltd,
2004.

References

1. Ashok Ambardar, “Analog and Digital Signal Processing”, Thomson Learning Inc., 1999.

2. Douglas K.Lindner, “Signals and Systems”, McGraw-Hill International, 1999.

3. Simon Haykin and Barry Van Veen, “Signals and Systems”, John Willey & Sons, Inc, second
edition 2013.

Online resources
1.www.ee.columbia.edu/~rmcastro/3801/

2.http://services.eng.uts.edu.au/pmcl/ss/
3.http://www.tcyonline.com/tests/



Course Course Title L T P C
Code

1151EC108 ELECTROMAGNETIC 2 2 0 3
FIELDS

a) Course Category
Program Core

b) Preamble

To familiarize the students with the basic concepts and calculations pertaining to electric,
magnetic and time is varying electromagnetic fields so that an in depth understanding of
antennas, electronic devices and Waveguides are possible

c) Prerequisite
Nil
d) Related Courses

Waveguides & Antennas

e) Course Outcomes

Upon the successful completion of the course, students will be able to:

Knowledge Level
CcoO .
Nos Course (Based on Revised
' Outcomes Bloom’s Taxonomy)
Solve electrostatic field problems using Coulomb’s law and Gauss
co1 , K3
law with the
associated boundary value-conditions.
Solve magneto static field problems using Biot - Savart law and
CO2 T K3
Ampere’s circuit
law with the associated boundary conditions.
CO3| Explain time-varying electromagnetic field governed by Maxwell’s K3
equations.
CO4 | Interpret electromagnetic waves and its propagation in different K3
medium.
CO5| Interpret uniform plane wave and its propagation in different medium. K3

f) Correlation of COs with POs(Program Outcomes defined by National Board of Accreditation,
India)

PO PO PO PO PO PO PO PO PO PO1 PO1 PO1 PSO PSO
1 2 3 4 5 6 7 8 9 0 1 2 1 2
coll H | ™M | L | - - - - L] - - - L L -
co2l H | M | L | - - - - L] - - - L L -
co3l H | M | L | - - - - L] - - - L - -
cosl H | M| M| L | L|L|L]L]|L L - L - -
cosl H | M| M| L | L|L|L]0L]|L L - L - -




g) Course Content

UNIT I STATIC ELECTRIC FIELDS 12
Coordinate Systems and Transformation: Cartesian co-ordinates-Cylindrical Co-ordinates-
Spherical coordinates. Vector Calculus: Differential length - area and volume-Line, surface and
volume integrals- Del operator-Gradient of a scalar-Divergence of a vector and Divergence
theorem-Curl of a vector and Stroke’s theorem. Electrostatic Fields: Coulombs law-Electric field
intensity-Principle of superposition- field intensity due to point charges and continuous distribution
of charges-Energy and Energy Density in Electrostatic Fields. Electrostatic Fields in Material
Space: Dielectric strength-Polarization in Dielectrics Permittivity-Boundary Condition. Electrostatic
boundary - Value Problems: Capacitance- Poisson and Laplace equation and their application.

UNIT Il STATIC MAGNETIC FIELDS 12
Magneto static Fields: Magnetic field intensity and magnetic flux density-Ampere’s Circuital law-
Biotsavart law-The scalar and vector magnetic potentials. Magnetic Forces, Materials and
Devices: Magnetic dipole- Magnetic - Boundary Conditions — Inductance - Energy in an Inductor
and Energy density Permeability- Field computation-Hysteresis-Reluctance and Permeance.

UNIT 111 ELECTROMAGNETIC WAVE PROPAGATION & APPLICATIONS 12

Maxwell’'s Equations : Faradays law - Concept of Displacement current-General field relations for
time varying electric and magnetic fields-Maxwell’'s equations-Boundary relation for time-varying
Fields - Retarded potentials-Phasor representation of a vector- Poynting vector and Poynting
theorem.

UNIT IV ELECTROMAGNETIC WAVE PROPAGATION 12
General Wave equations, Electromagnetic waves in free space-Electromagnetic wave equations
in phasor form-Electromagnetic waves in perfect or (lossless) dielectric-Electromagnetic waves in
lossy dielectric- Electromagnetic waves in good conductors.

UNIT V UNIFORM PLANE WAVES AND PROPAGATION 12
Uniform plane waves in free space, Wave Equation in phasor form, Uniform plane waves in
perfect (lossless)dielectric, Uniform plane waves in lossy dielectric, Uniform plane waves in good
conductor, Reflection of Uniform plane waves, Oblique Incidence-Polarization of Uniform plane
waves, Surface Impedance

Total 60 Hrs

h) Learning Resources
Reference Books
1. Ramo, Whinnery and Van Duzer: " Fields and Waves in Communications Electronics”
John Wiley & Sons Third edition, 2003

2. NarayanaRao, N: "Elements of Engineering Electromagnetics" Prentice Hall of India ,
New Delhi, Fourth Edition, 1998



Text Books

1. Matthew N.O.Sadiku: "Principles of Electro magnetics" Oxford University Press, Sixth
edition, 2015

2. E.C.Jordan & K.G. Balmain "Electromagnetic Waves and Radiating Systems."
Prentice Hall of India, Second edition, 2003

Online Resources

1. http://ocw.mit.edu/resources/res-6-001-electromagnetic-fields-and-energy-spring 2008/
2. http://nptel.ac.in/courses/117103065/1


http://ocw.mit.edu/resources/res-6-001-electromagnetic-fields-and-energy-spring
http://nptel.ac.in/courses/117103065/1

Course Code Course Title L T P C
1151EC109 ANALOG COMMUNICATION SYSTEMS 2 2 0 3
a) Course Category

Program Core

b) Preamble
This course provides introduction about all types of analog modulation and demodulation techniques
and applications, also covers random process and noise performance in analog communication
systems.
c) Prerequisite
Analog Electronics
d) Related Courses
Wireless Digital communication
e) Course Outcomes
Upon the successful completion of the course, students will be able to
o Knowledge Level
N Course Outcomes (Based on Revised
0s. Bloom’s Taxonomy)
co1 Characterize and design the behavior of amplitude modulation and detection K3
schemes.
Design the various features of angle modulation and demodulation t
co2 . . K3
Techniques and compare their performances.
co3 Illustrate the influence of noise over analog modulation schemes through K3
random process and noise theory.
CO4 | Discuss the noise performance in AM and FM systems. K2
CO5 | Explain the applications of analog communication techniques. K2

f) CorrelationofCOswithPOs(ProgramOutcomesdefinedbyNationalBoardofAccreditation,India)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
co1 | M M - M L M - - L - ; ; ] ]
co2 | M M - M L M L - L - ; ; ] ]
co3 H M - M H L - L - - ; L ] ]
coa L M - - L L - - - ; ; L L ]
o5 H L L L H M - - - L L L H ;




g) Course Content

UNITI AMPLITUDE MODULATION

Modulation - Need for Modulation, Principles of Amplitude Modulation: AM Envelope -
Modulation Index -Frequency Spectrum and Bandwidth, Need for Frequency Translation, AM
Modulator: DSBSC-SSB-VSB Modulators, AM Transmitter, Comparison of AM Modulation
Systems, AM Demodulators: DSBSC- SSB, AM Receiver: TRF Receiver- Super Heterodyne
Receiver-AM Peak Detector.

UNITII ANGLEMODULATION

Angle Modulation Types - Phase and Frequency Modulation, Narrow Band FM and Wideband
FM, Transmission Bandwidth of FM signals, FM Modulator: Generation of FM by Parameter
Variation Method - Armstrong’s Indirect Method, PM Modulator, FM Demodulator:
Frequency Discriminator - Foster Seeley Discriminator -Balanced Slope Detector, Block
Diagram of FM Double Conversion Receiver, PLL as FM Demodulator — PM Demodulator.

UNITIII RANDOMPROCESS/NOISE THEORY

Review of Probability Theory, Random Variables / Random Process, Gaussian Process, PSD
Sequence of Pulse, PSD Sequence of Digital Data, Transmission of Random Process Through
Linear Systems, Weiner Holph Filter, Noise: Shot Noise - Thermal Noise and White Noise -
Narrow Band Noise - Noise Equivalent Bandwidth- Noise Temperature- Noise Figure.

UNITIV NOISEPERFORMANCEOFCWMODULATIONSYSTEMS

Noise in DSBSC Systems, Noise in SSBSC System, Noise in FM System - FM Threshold Effect,
Pre emphasis and De-emphasis in FM: Capture Effect-Threshold Effect, Comparison of
Performances.

UNITV APPLICATIONSOFANALOG COMMUNICATIONSYSTEM

Radio Transmitter and Receiver, Power Amplifier, Impedance Matching Network, Radio
Receiver, Stereophonic FM Broadcasting, Voice Coders, Channel Vocoder, Linear Predictive
Coder, Mobile Telephone Communication-Cellular Concept.

Total 60 Hrs

h) Learning Resources

Reference Books

1. R.P Singh and S.D.Sapre “Communication Systems-Analog and Digital” Tata
McGraw Hill, 2"Edition, 2007
2. Bruce Carlson “CommunicationSystems”3"Edition, Tata McGraw Hill.

3. B.P.Lathi “Modern Digital and Analog Communication
Systems”3™Edition,OxfordPress,2007

12

12

12

12

12



4, JohnG. Proakis, Masoud Salehi “Fundamentals of Communication Systems”
Pearson Education, 2006

TextBooks
1. Herbert Taub, Donald L Schilling and Goutam soha “Principles of
Communication Systems”, 4" Edition, Tata Mc Graw Hill, 2014.
2. Wayne Tomasi“ Electronic Communication Systems”, 51"Edition, Pearson

education in south Asia print 2011
3. Simon Haykin,“Communication Systems”,4"Edition, John Wiley & Sons,Inc.2001.

OnlineResources

1. http://www.talkingelectronics.com/Download%20eBooks/Principles%20of
%20electronics/CH-16.pdf
2. http://nptel.ac.in/courses/IITMADRAS/Principles_Of Communication/pdf/L

ecture2324_AngleModulation.pdf
3. http://www.daenotes.com/electronics/communication-system/noise.


http://www.talkingelectronics.com/Download%20eBooks/Principles%20of%20electronics/CH-16.pdf
http://www.talkingelectronics.com/Download%20eBooks/Principles%20of%20electronics/CH-16.pdf
http://www.talkingelectronics.com/Download%20eBooks/Principles%20of%20electronics/CH-16.pdf
http://www.talkingelectronics.com/Download%20eBooks/Principles%20of%20electronics/CH-16.pdf
http://nptel.ac.in/courses/IITMADRAS/Principles_Of_Communication/pdf/Lecture23-24_AngleModulation.pdf
http://nptel.ac.in/courses/IITMADRAS/Principles_Of_Communication/pdf/Lecture23-24_AngleModulation.pdf
http://nptel.ac.in/courses/IITMADRAS/Principles_Of_Communication/pdf/Lecture23-24_AngleModulation.pdf
http://nptel.ac.in/courses/IITMADRAS/Principles_Of_Communication/pdf/Lecture23-24_AngleModulation.pdf
http://www.daenotes.com/electronics/communication-system/noise

Course Code Course Title L T P C
MICROPROCESSOR AND
1151EC110 MICROCONTROLLER 3 0 0 3

a) Course Category

Program core

b) Preamble

The Purpose of the course is to provide students with the Knowledge of Microprocessors and
Microcontroller. To solve real world problems in an efficient manner, this course also emphasis on
architecture, Programming and system design used in various day to day gadgets.

c) Prerequisite

Digital Electronics

d) Related Courses

Embedded System Design, Embedded Processors, Embedded OS and Device Drivers

e) Course Outcomes

Upon the successful completion of the course, students will be able to:

Knowledge Level

CO Nos. Course Outcomes (Based on Revised Bloom’s
Taxonomy)
Illustrate the functionalities of 8085 & 8086 architectures and
co1 ) K3
Assembly language programming
Describe the architecture and functional block of 8051
C0o2 microcontroller & the interfacing of External Memory, LCD, K2
Keyboard and Real Time Clock.
Program the functional units of 8051 microcontroller for the
Co3 . e . K3
given specifications using C and Assembly language.
coa Summarize various peripheral devices such as 8255, 8279, K
8251, 8253,8259 and 8237
o5 Explain the various applications of 8051 microcontroller and 2
the basic architectures of PIC, ARM and ATMEGA
f)  Correlation of COs with POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2




cor | M | M H - M L - - - - - M - M
2| M | M H - M L - - - - - L - -
co3 | M| M H - M L - - - - - H - M
coa | M - L - - - - - - - - M - L
cos | M - M - M - L - - - M M L L

g) Course Content

UNIT | 8085 AND 8086 MICROPROCESSOR 12

Introduction to 8085 Architecture, Timing Diagram, Addressing Modes, Instruction Formats, Instruction
Set. Introduction to 8086 Architecture, Features, Signals, I/0 & Memory Interfacing, Addressing Modes,
Instruction Formats, Instruction Set, Assembler Directives, Interrupts, Minimum Mode & Maximum Mode
Operation, Assembly Language Programming.

UNITII 8051 ARCHITECTURE 9

Hardware features, Architecture, Internal RAM structure, Special Function Registers, Memory
Organization, I/O Ports and Circuits, Timers, Interrupts, Serial Communication, Interfacing of External
Memory, Interfacing LCD & Keyboard, Real Time Clock.

UNITIII 8051 PROGRAMMING 9

Addressing Modes, Instruction Set, Assembly Language Programming and C Programming, Timer Counter
Programming, Serial Communication Programming, Interrupt Programming.

UNITIV  PERIPHERAL DEVICES 8

Parallel Peripheral Interface (8255), A/D & D/A Interface, Timer / Counter (8253), Keyboard and Display
Controller (8279), USART (8251), Interrupt Controller (8259), DMA Controller (8237).

UNITV MICROCONTROLLER APPLICATIONS & ADVANCED PROCESSOR 7

Temperature Control System, Motor Speed Control System, Traffic light System, Elevator System, Data
Acquisitions System, Introduction to Architecture of PIC Microcontroller, ARM Processor, ATMEGA
Processor.

Total 45 Hrs

h) Learning Resources

Text Books




1. Ramesh S Gaonkar, Microprocessor Architecture, Programming and application with 8085, 6™
Edition, Penram International Publishing.

2. AK Ray & K.M. Burchandi, Advanced Microprocessor and peripherals Architectures,
Programming and interfacing “, second edition, Tata McGraw-Hill .

3. Muhammad Ali Mazidi, Janice GillispieMazidi and Rolin D McKinlay, The 8051 microcontroller
and embedded systems using assembly and C, second edition Pearson education Asia.

Reference Books
1. KennethJ Ayala, The 8051 Microcontroller Architecture Programming and Application, third
Edition, Penram International Publishers.

Online Resources

1.  https://www.youtube.com/watch?v=IliRPtvj7bFU&Iist=PLOE131A78ABFBFDDO
https://www.youtube.com/watch?v=95uG0J1Ud2c&list=PLJGA40lwzpA-
rvedWULcRuMn2495g0n8;j


https://www.youtube.com/watch?v=liRPtvj7bFU&list=PL0E131A78ABFBFDD0

Course Code Course Title L T P C

1151EC111 DATA COMMUNICATIONNETWORKS 2 2 0 3

a) Course category
Program core

b) Preamble
The purpose of this course is to provide the knowledge of data communication over inter
network based on OSI model and in depth knowledge about the layers and application
protocols.

¢) Prerequisite
Nil

d) Related courses
Network Security, Network Management, Internet of Things

e) Course Outcomes

Upon the successful completion of the course, students will be able to

Knowledge Level
CO Nos. Course Outcomes (Based on Revised Bloom’s
Taxonomy)

Interpret the concepts, components, standards and
Co1 topologies. K2
Explain layered architecture of OSI and TCP/IP model

co2 Outline the concepts of various protocols used in application K2
Layer

Illustrate about reliable and non-reliable data transfer

Co3 protocols in transport layer for different applications K2

Apply the knowledge of various network layer routing

co4 protocols to predict the shortest path between the nodes K3

Infer about how error detection flow control and error

control is done in data link layer.

CO5 , , , , , K2
Explain about different multiple access techniques used in

wired and wireless network




f) Correlation of COs with POs

PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12| PSO1 | PSO2
cor| M| L | L | -] -] ]| -| -1 - - - L - -
co2z| M | - | L | - | - | | - -1 - - - - - -
co3| L | L | L | - | - | - | -0 -1 - - - L - -
CoO4| H| L | H S IV I - - - - -
cos5| L | M| L | - | - | - | - | L] - - - L - -

g) Course Content

UNITI INTRODUCTION TO NETWORKS 12

Data Communication: Components - Protocols and Standards - Standard making organizations - data
rate and Channel capacity, Line configuration, Topology of networks, Transmission modes, Digital Data
Transmission, Categories of Networks, Inter-Networks, OSI model, TCP/IP Model, Networking and
internetworking devices, Switching: Circuit switching - Packet switching - Message switching.

UNITII APPLICATION LAYER 12

Web and HTTP: Overview of HTTP - Non Persistent and Persistent - HTTP Message format —Cookies -
Web catching - Conditional GET, FTP, Electronic Mail in Internet: SMTP - Comparison with HTTP - Mail
Message format - Mail Access Protocol — DNS - Peer to Peer Applications, Concept of Socket in TCP &
UDP, Telnet.

UNIT I TRANSPORT LAYER 12

Introduction and Transport Layer Services, Multiplexing and De-multiplexing, Connectionless Transport:
UDP, Principles of Reliable Data Transfer, Connection Oriented TCP, Principles of Congestion Control:
ATM ABR Congestion Control - TCP Congestion Control.

UNITIV NETWORK LAYER 12

Inside a Router, Internet Protocol, IPV4 - IPV6 - ICMP, Routing protocols: Distance Vector Routing (RIP)
and Link State (OSPF) Routing —BGP - Broadcast and Multicast Routing.

UNIT V DATA LINK LAYER AND WIRELESS NETWORKS 12



Introduction to Data link layer, Error detection: VRC - LRC — CRC - Checksum and Error correction:
Hamming Code, Reliable transmission: Flow Control and Error Control - Token bus - Token ring - Medium
Accesscontrol: TDMA, FDMA—-CDMA -Aloha-CSMA/CA - CSMA/CD Wireless Networks: Introduction to
Wi-fi —Wimax — MANET — VANET - WSN.

Total 60 Hrs

h) LearningResources
Text Books
1. JamesF.Kurose, KeithW. Ross, “Computer Networking: A Top Down Approach”, 5th
Edition, Pearson Publications, 2012.
2. Behrouz A. Forouzan, “Data Communicationand Networking” 2nd Edition, McGraw- Hill,
2003.

Reference Books
1. William Stallings, “Data and Computer Communication”, Prentice Hall of India.Eighth edition.
2. Andrew S. Tanenbaum, Computer Networks, Prentice Hall.



Course Code Course Title L T P C

1151EC112 DISCRETE TIME SIGNAL PROCESSING 2 2 0 3

a) Course Category

Program Core

b) Preamble

Digital Signal Processing provides an introduction to the basic concepts of signal processing methods
and to acquire knowledge of analysis of systems using various transformation techniques. It provides
students to realize about different filter structure and also to develop algorithm for signal processing.

c) Prerequisite

Transforms and partial Differential Equations, Signals and Systems

d) Related Courses

Advanced Digital Signal Processing, Statistical Signal Processing

e) Course Outcomes

Upon the successful completion of the course, students will be able to:

Knowledge Level
CO Nos. Course Outcomes (Based on Revised
Bloom’s Taxonomy)

co1l Compute Discrete Fourier Transform for the given signals. K3

Design the Digital Infinite Impulse Response Filters (IIR) from given

co2 Specifications K3

co3 Analyze different windowing and sampling techniques to design FIR Ka
filter

co4 a. Analyze the finite word length effects in filters K4
b. Explain the basic signal processing concepts in DSP Processor K2

CO5 Explain the basics of Multirate Signal Processing & its Applications. K2




f) Correlation of COs with POs (Program Outcomes defined by National Board of Accreditation,
India)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12| PSO 1| PSO2
H M L L
Cco1
H M L L M
CO2
H L L L L M
COo3
L M L L L L
Cco4
M L M
CO5
g) Course Contents
UNITI DISCRETE FOURIER TRANSFORMS 12

Introduction & Properties of DFT — Linear & Circular Convolution Methods, FFT algorithms — Radix-2 FFT
algorithms — Decimation in Time — Decimation in Frequency algorithms —Use of FFT algorithms in Linear
Filtering and correlation.

UNIT Il IR FILTER DESIGN 12
Structures of IIR — Analog filter design — Discrete time IIR filter from analog filter — IIR filter design by using

Approximation of derivatives — Impulse Invariance — Bilinear transformation, (LPF, HPF, BPF, BRF) filter design
using frequency translation.

UNIT Il FIR FILTER DESIGN 12

Structures of FIR — Linear phase FIR filter - Filter design using windowing techniques (Rectangular Window,
Hamming Window, Hanning Window), Frequency sampling techniques.

UNIT IV FINITE WORD LENGTH EFFECTS & DSP PROCESSOR 12

Finite word length effects: Quantization- Truncation and Rounding errors - Quantization noise-coefficient
guantization error — Product quantization error - Overflow error — limit cycle oscillations, scaling. Introduction
to DSP architecture — Harvard architecture - Dedicated MAC unit - Multiple ALUs, Advanced addressing modes,
Pipelining, Overview of instruction setC54X.

UNITV MULTIRATE SIGNAL PROCESSING& APPLICATIONS 12

Multirate signal processing: Decimation, Interpolation, Sampling rate conversion by a rational factor —
Application-Sub band coding, Musical Sound Processing, Digital Audio sampling rate conversion, Oversampling
A/D &D/A.

Total 60 Hrs



h)

Learning Resources

Text Books

John G. Proakis& Dimitris G.Manolakis, “Digital Signal Processing — Principles, Algorithms &

II' 4th

Applications edition, Pearson Education / Prentice Hall,2007.

B. Venkataramani, M. Bhaskar, “Digital Signal Processors: Architecture,Programming and

Applications”, an edition, Tata McGraw-Hill Education, 2002.

Reference Books

S.Salivahanan, A.Vallavaraj, C Gnanapriya, “Discrete Signal Processing”, Tata McGraw-hill
Publication,2002.

" 2nd

Emmanuel C..Ifeachor, &Barrie.W.Jervis, “Digital Signal Processing edition, Pearson

Education / Prentice Hall,2002.

Sanjit K. Mitra, “Digital Signal Processing — A Computer Based Approach”, Tata Mc Graw
Hill,2007.

A.V.Oppenheim, R.W. Schafer and J.R. Buck, “Discrete-Time Signal Processing”, 8th Indian

Reprint, Pearson, 2004.

Online Resources

=

N

http://nptel.ac.in/courses/117104070/

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

http://ocw.mit.edu/resources/res-6-008-digital-signal-processing-spring-2011/video- lectures/

http://ocw.mit.edu/resources/res-6-008-digital-signal-processing-spring-2011/study-materials/

http://ocw.mit.edu/resources/res-6-008-digital-signal-processing-spring-2011/download-

resource-materia |S/



http://nptel.ac.in/courses/117104070/
http://nptel.ac.in/courses/117102060/
http://ocw.mit.edu/resources/res-6-008-digital-signal-processing-spring-2011/video-lectures/
http://ocw.mit.edu/resources/res-6-008-digital-signal-processing-spring-2011/video-lectures/
http://ocw.mit.edu/resources/res-6-008-digital-signal-processing-spring-2011/study-materials/
http://ocw.mit.edu/resources/res-6-008-digital-signal-processing-spring-2011/download-resource-materials/
http://ocw.mit.edu/resources/res-6-008-digital-signal-processing-spring-2011/download-resource-materials/

COURSE CODE COURSE TITLE LTl P |cC
WIRELESS DIGITAL
1151EC113 COMMUNICATION 3,210 4

a. Course Category:
Program Core

b. Preamble:
This course provides the information about the base band and pass band transmission

schemes, enabling the student to determine errors, study different keying techniques, also know
about information theory and channel coding.

c. Prerequisite Courses:

Basic Electronics Engineering, Analog Electronics, Analog Communication systems

d. Related Courses:
Mobile communication, Satellite Communication

e. Course Outcomes:

On successful completion of this course the student will be able to:

CO Level of learning
Course Outcomes domain (Based on
Nos. . ,
revised Bloom’s)
Cco1 Explain the concept of sampling and various wave form K2
coding schemes
Co2 Apply the baseband transmission techniques using K3
Nyquist criterion
Identify the performance features of various data
COo3 ) . . K3
transmission schemes in pass band transmission
CO4 Compute the original transmitted code words after the K3
noise introduction in the transmission path
Explain the concept of channel modeling and fading in
CO5 . A K2
wireless communication.




f. Correlation of COs with POs:

COs | PO1 | PO2 | PO3 | PO4 | PO5 | POB | PO7 | POS | PO | PO10 | PO11 | PO12 | PSO1 | PSO2
COlym || || -] -1|-1|L] - L | M| M -
COZ1 H | H|M|H]|L|-|-|L]|- - - M L -
CO3 | H | H|H|H|H]| -|-]-1]- - L | H | H -
COALl H | H|H|[M|H]|-]|-]|-]- L - M L -
CS St H i M|{M[M|M]|-|-]|-|L]|M - M L -

g. Course Content:

UNIT I: Sampling process and wave form coding 9L+6T (15 Hrs)

Basic elements of a digital communication system-Sampling Theorem - Sampling and signal
recovery -PAM, PCM -Channel noise and error- Quantization Noise-SNR -TDM -DM- ADM-
Linear prediction, - DPCM

UNIT II: Baseband Pulse Transmission OL+6T (15 Hrs)

Discrete PAM signals - Matched filter - Intersymbol Interference- Nyquist’s criterion for
Distortion less Transmission- Correlative coding —Baseband M-ary PAM systems -Adaptive
Equalization-Eye patterns

UNIT I11: Pass band transmission 9L+6T (15Hrs)
Gram-Schmidt Orthogonalization Procedure; Geometric Interpretation of Signals; Correlation
Receiver- Introduction to digital modulation schemes- Generation, Detection, BW,PSD of
ASK, FSK, PSK, DPSK, QPSK, Comparison of digital modulation systems - Carrier and
symbol synchronization.

UNIT IV: Error Control Coding 9L+6T (15HTrs)

Channel coding theorem -Linear block codes - Cyclic codes —Convolutional codes - Maximum
likelihood decoding - Viterbi Algorithm- Trellis coded modulation.

UNIT V: Wireless Channel Models 9L+6T (15Hrs)




Basic cellular concepts- propagation effects-Fading- Channel models- statistical
characterization of multipath channels, Delay spread and Doppler spread, classification of
multipath channels, Diversity techniques.

Total: 75 Hrs

h. Learning Resources:

Text Books

Simon Haykins, “Communication Systems”, John Wiley, 4™ Edition, 2009.

Sam K.Shanmugam “Analog& Digital Communication” John Wiley.

John G.Proakis, “Digital Communication” McGraw Hill 3" Edition, 1995.

Dr J.S Chithode, < Analog and Digital communication>> Technical publication, 3"

Edition 2012.

5. Taub & Schilling, “Principles of Digital Communication “Tata McGraw-Hill” 28"
reprints, 2003.

6. Theodore Rappaport, “Wireless Communications — Principles and Practices”, 2nd

edition, 2008, Prentice Hall of India, New Delhi.

el A =

Online Resources

1. http://nptel.iitm.ac.in/courses/Webcoursecontents/IISCBANG/Data%20Communicatio
n/ Learning%20Material%20-%20DataCommunication.pdf
2. http://lwww.sp4comm.org/docs/chapter12.pdf



COURSE CODE COURSE TITLE L T P

1151EC114 WAVEGUIDES AND ANTENNAS 2 2 0

a. Course Category:
Program Core
b. Preamble:

This course provides an introduction to the basic concepts of propagation of signals to transmission
lines, radio Propagation in guided Systems and to learn its application. The quality of signals at receiver
depends on type of transmitting and receiving antennas, their orientation, transmitting frequency and
geographical terrain. For installation & maintenance of wireless systems, the basic knowledge of wave
propagation theory is essential.

¢. Prerequisite courses:
Electro Magnetic Fields
d. Related Courses:
Optical & Microwave Engineering, RF and Microwave Integrated Circuits
e. Course Outcomes:

Upon the successful completion of the course, students will be able to:

CO Nos. Course Outcomes Knowledge Level
(Based on revised
Bloom’s Taxonomy)

co1 Explain the propagation characteristics of electromagnetic K2
waves in transmission lines
Solve the transmission line parameters using Smith chart. K3
Cc02 Describe the characteristics of guided waves between parallel K2
planes, rectangular waveguide and circular waveguide.
Calculate the resonance frequency of cavity resonators and the K3
associated modal field.
Cco3 Explain the general parameters to design an antenna. K2

Explain the construction and operation of arrays, short dipole,
loop antenna and slot antenna

Cco4 Apply the antenna characteristics to design various types of K3
linear and planar antennas.
CO5 Explain the knowledge of the structure of atmosphere, K2

types of communication and propagation methods.




f) Correlation of Co’s with Po’s

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Ol 4 | H | H L L - L - L L - M L -
Oz 'y M| ™M | M| - - - - |- L - L - -
CO3) H | H|H|H]|H]| - H| L | L L L H | M -
CO4l W | H| H | H|H]| - H| L | L L - H | M -
COSp v || - | -] - L | M| - | - L - L - -

g. Course Content:
UNITI Transmission Line Theory 12

Transmission Line Theory: General theory of Transmission lines - the transmission line - general solution
- Waveform distortion - the distortion less line - Loading and different methods of loading - Input and
transfer impedance - Open and short circuited lines - reflection factor and reflection loss. Line at High
Frequencies: Standing waves and standing wave ratio on a line — One eighth wave line - The quarter wave
line and half wave line. Single stub matching and double stub matching.

UNITII Guided Waves 12

Waves between parallel planes: Transverse electric waves-Transverse magnetic wavesCharacteristic of
TE and TM waves-TEM waves. TE waves and TM waves in Rectangular waveguides, TE waves and TM
waves in circular waveguides and Microwave cavities.

UNITHI Antennas and Arrays 12

Introduction to Antenna basics and characteristics, Effective aperture, Friis Transmission formula, general
concept of dipole antenna. Radiation resistance of a short dipole and loop antenna, Slot antennas,
Babinet’s principle. Arrays: Broadside array, end fire array and Pattern multiplication: Hansen and
Woodyard array, Binomial arrays, Dolph-Chebychev arrays.

UNIT IV Special Antennas 12

Horn antenna, Helical antenna, Yagi-Uda antenna, Corner reflectors, Parabolic reflectors, Lens antenna,
Omni directional antennas, MIMO antennas, antennas for satellite, antennas for ground penetrating
radars, Ultra wide band antennas, plasma antenna.

UNITV Propagation of Radio Waves 12

Modes of propagation, Structure of atmosphere, Ground wave propagation, Troposphere propagation,
Duct propagation, Troposcatter propagation, Flat earth and Curved earth concept Sky wave propagation
— Virtual height, critical frequency, Maximum usable frequency — Skip distance, Fading, Multi hop
propagation.

Total 60Hrs




h. Learning Resources

Text Books

1. J.D.Ryder “Networks, Lines and Fields”, PHI, New Delhi, 2003.

2.John D Kraus,” Antennas for all Applications”, 3rd Edition, McGraw Hill, 2005.

3. E.C. Jordan and K.G.Balmain “Electro Magnetic Waves and Radiating System, PHI, New Delhi, 2003.
4. Warren LStutzman and Gary A Thiele, —Antenna Theory and Design, 2ndEd, John Wiley and Sons

Inc. 1998

References

1. Edward C.Jordanand Keith G.Balmain” Electromagnetic Waves and Radiating Systems” Prentice Hall

of India, 2006

2. Ramo, Whineery and Van Duzer: “Fields and Waves in Communication Electronics” John Wiley, 2003.

3. Constantine.A.Balanis “Antenna Theory Analysis and Design”, Wiley Student Edition, 2006.

4. H.Sizun “Radio Wave Propagation for Telecommunication Applications”, First Indian Reprint, Springer

Publications, 2007.

Online Resources

1. http://www.cdeep.iitb.ac.in/nptel/Electrical%20&%20Comm%20Engg/Transmission%20
Lines%20and%20EM%20Waves/TOC.htm

2. http://nptel.ac.in/courses/117101056/

3. www.antenna-theory.com

4. http://www.dxzone.com/catalog/Antennas

5. http://www.engr.sjsu.edu/rkwok/EE172/Antenna_Fundamental.pdf



http://www.cdeep.iitb.ac.in/nptel/Electrical%20%26%20Comm%20Engg/Transmission
http://nptel.ac.in/courses/117101056/
http://www.antenna-theory.com/
http://www.dxzone.com/catalog/Antennas
http://www.engr.sjsu.edu/rkwok/EE172/Antenna_Fundamental.pdf

Course Course Title L T P C
Code
1151EC115 VLS| DESIGN 3 0 0 3

a) Course Category

Program Core

b) Preamble

This course introduces the fundamentals of the VLSI and implementation of digital circuit
through the CMOS Transistors.

c) Prerequisite

Digital

Electronics

d) Related Courses

Low power VLSI

e) Course Outcomes

Upon the successful completion of the course, students will be able to

Knowledge Level
CcO Course (Based on
Nos. Outcomes Revised Bloom’s
Taxonomy)
co1l Describe the design hierarchy and CMOS K2
fabrication techniques
CO2 Describe the physical design of CMOS transistors K2
CO3 Explain the various characteristics and processing K2
technology of CMOS transistors
Co4 Construct the sequential circuits using CMOS transistors K2
CO5 lllustrate the arithmetic building blocks and memaories K2
using CMOS circuits.
f) Correlation of COs with POs
PO | PO | PO3| PO | PO5 | PO6 | PO7 | PO8 | PO9 | PO1 | PO1 | POl | PSO | PSO2
1 2 4 0 1 2 1
co1 H H M L M - - - - - - H M -
co2 H L M H L - - - - - - L H -




Co3 M L H M - M L - - - - L L -

coa| H| H| M| H| L]| -] -] -1|-1=-1-1M™M]M]| -

cos| M| M| H|H]| L| -] -1 -1 -1+-1|-1HT|L]| -

g) Course Content

UNIT | CMOS FABRICATION AND DESIGN 9

Review of MOS Transistors: nMOS, pMOS CMOS Fabrication and Layout: Inverter and Cross
Section - Fabrication process - Layout Design Rules - Gate Layout - Stick Diagrams. VLSI
Design Flow: Design specifications, Design Entry, Functional Simulation, PPR, Timing
Simulation, Fusing/Fabrication into the Chip. Logic gates: CMOS Inverter- CMOS NAND Gate-
CMOS Combinational Logic- CMOS OR Gate- Pass Transistor and Transition Gates-
Multiplexers -Latches and Flip-Flops.

UNIT Il CMOS LOGIC, CIRCUIT AND PHYSICAL DESIGN 9

CMOS Logic Design: Top Level Interface, Block Diagrams, Hierarchy, Hardware Description
Language - Circuit Design. Physical Design: Floor Planning, Standard Cells, Pitch Matching,
Slice Plans, Arrays, Area Estimation.

UNIT 111 CMOS THEORY AND PROCESSING TECHNOLOGY 9

Theory: Ideal I-V Characteristics - C-V Characteristics -Non ideal |-V Effects - DC Transfer
Characteristics of CMOS Transistor CMOS Processing Technology: Background, Wafer
Formation, Photolithography, Well and Channel Formation, SiO, Isolation, Gate Oxide, Gate
and Source/Drain Formation, Contacts and Metallization, Passivation, Metrology.

UNIT IV SEQUENTIAL CIRCUITS 9
Sequencing Static Circuits- Circuit Design for Latches and Flip-Flops - Static Sequencing
Element Methodology- Sequencing Dynamic Circuits- Synchronizer.

UNIT V ARITHMETIC BUILDING BLOCKS AND MEMORY ARCHITECTURES 9
Design of arithmetic building blocks: Adders, Multipliers, Shifters — Comparator— Counters -
Memories: SRAM, DRAM.

Total 45 Hrs

h) Learning
Resources Text

Books
1.  Neil H.E. Weste and David Money Harris,“CMOS VLSI Design: A Circuits and
Systems Perspective”,4™" Edition,Pearson Education,2015.
2. Douglas A.Pucknell and Kamran Eshraghian, “Basic VLS| Design”,3™Edition,
PHI,2017.
Reference Books
1. Jan M. Rabaey, A. Chandrakasan, B. Nikolic, Digital Integrated Circuits: A Design




Perspective”, 2" Edition, Pearson, 2016
Online Resources
1.  www.nptelvideos.in/2012/12/digital-visi-system-
design.html
2. http://www.cmosvlisi.com/coursematerials.html

3.  http://ffreevideolectures.com/Subject/VLSI-and-ASIC-
Design


http://www.nptelvideos.in/2012/12/digital-vlsi-system-design.html
http://www.nptelvideos.in/2012/12/digital-vlsi-system-design.html
http://www.cmosvlsi.com/coursematerials.html
http://freevideolectures.com/Subject/VLSI-and-ASIC-Design
http://freevideolectures.com/Subject/VLSI-and-ASIC-Design

COURSE
CODE COURSE TITLE L T P C
1151EC116 | OPTICAL AND MICROWAVE ENGINEERING 2 2 3

Course Category:

Programme Core

a. Preamble:

Fiber optic communication provides the basic concepts of optical fibers, light propagation,
effect of losses and dispersion.

Microwave Engineering enlightens the formulation of Scattering matrix for various
microwave components and its properties, operation of solid state based devices, O and M
tubes for microwave signal generation and illustrating different microwave measurement

techniques

b. Prerequisite Courses:

Waveguides and Antennas

c. Related Courses:

RF & MIC, Satellite Communication, Radar and Navigational Aids.

d. Course Outcomes :

Upon the successful completion of the course, students will be able to:

Course Outcomes

Knowledge Level

Explain various techniques used for
microwave measurements.

CO Nos. (Based on revised Bloom's
Taxonomy)

co1 Describe the basics of optical fibers and its K2
Mode Characteristics.

CO2 Explain different losses, dispersion and K2
distortion of light in optical fibers.
Apply the properties of S parameters to study

Co3 o . K3
the characteristics of microwave components.
Explain the working principle of different solid

Co4 state based devices used for generation and K2
amplification of microwave signal.
Describe the working principle of linear beam
and cross field devices for microwave K2

CO5 generation and amplification.




e. Correlation of COs with POs :

COs | PO1 [ PO2 | PO3 | PO4 [ POS5 [ POG6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PO13 | PO14

col | v | m

CO2 M M L M

co3 | M | m

CO4 M

CO5 M| L M L

H- High; M-Medium; L-Low
f. Course Content:

UNIT I: Introduction to Optical Fibers 9+3
Introduction to Telecommunications and Fiber Optics: The Evolution of Fiber Optic Systems,
Basic Optical Laws and Definitions: Propagation of light inside fiber - Critical-Angle -
Numerical Aperture - Acceptance-Angle -Cut-off wavelength, Mode Field Diameter, Mode
Theory: V-Number,Fiber Types, Splicing Techniques and Connectors.

UNIT II: Losses and Dispersion in Optical Fibers 9+2
Merits and Demerits of Fiber Optics over conventional copper wire systems, Losses:
Attenuation Losses - Absorption Losses - Scattering Losses - Bending Losses - Core and
Cladding Losses - Total Combined Losses, Dispersion: Group-Delay - Material Dispersion -
Waveguide Dispersion - Intermodal Distortion.

UNIT III: Microwave Components and two port networks 9+6
Introduction to Microwaves: Microwave frequencies - advantages and applications,
Scattering matrix formulation: Concept of N port scattering matrix representation - S
parameters properties, Passive microwave devices: bends - corners - attenuators - phase
changers, S Matrix Calculations for 2 port Junction: E plane and H plane Tees - Magic Tee -
Directional Coupler - Circulator and Isolator- problems.

UNIT IV: Microwave Solid State Devices 9+2
Transit time limitations in Microwave Bipolar Transistors, Power frequency limitations
Microwave Field Effect Transistors, Gunn effect: RWH theory - High-field domain and modes
of operation - microwave amplification, Avalanche transit time devices: IMPATT and
TRAPATT diodes, Parametric amplifiers.



UNIT V: Microwave tubes and measurements 9+2
Microwave vacuum tube based devices (Qualitative study),Limitations of conventional tubes
at UHF & Microwave, Klystron: Two cavity Klystron - velocity modulation - multicavity
klystron -Reflex klystron, Traveling wave tube, Magnetron.

Microwave measurements: Measurement of power - wavelength - impedance - SWR -
attenuation - Q and Phase shift.

Total: 60 Periods
Learning Resources:
i.Text Books

1. M. Senior, “Optical Fiber Communication”, Second Edition, Pearson Education, 2007
2. Samuel Y Liao, “Microwave Devices & Circuits” Third Edition Prentice Hall of India, 2006.
3. David M. Pozar, "Microwave Engineering"”, Third Edition, Wiley India.2012.

ii.References

1. J.Gower, "Optical Communication System", Prentice Hall of India, 2001.

2. Gerd Keiser, "Optical Fiber Communication” McGraw -Hill International, 4th Edition.,
2010.

3. RE.Collin, "Foundations for Microwave Engineering”, Second edition, IEEE
Press.Citations 2000.

4. Annapurna Das and Sisir K Das, “Microwave Engineering”, Third edition Tata McGraw
Hill Inc., 20009.

iii. Online resources

1. https://en.wikipedia.org/wiki/Microwave_engineering

2. http://www.microwaveeng.com

3. http://www.meslmicrowave.com/microwave-integrated-circuits/overview/
4. www.nptelvideos.in/2012 /12 /advanced-optical-communication.html


https://en.wikipedia.org/wiki/Microwave_engineering
http://www.microwaveeng.com/
http://www.meslmicrowave.com/microwave-integrated-circuits/overview/

Course Code Course Title L T P C

1151EC217 EMBEDDED OS AND DEVICE DRIVERS 3 0 2 4

a)  Course Category

Program Core

b) Preamble

This course teaches the fundamental concept of how the operating system schedules the various
embedded computational process in real time applications.

) Prerequisite

Microprocessor and Microcontroller

d) Related Courses

Real Time Operating System, System on Chip, Embedded Processor

e)  Course Outcomes

On successful completion of this course the student will be able to

Knowledge Level
(Based on Revised Bloom’s
Taxonomy) / Skill Level (Based

on Dave’s Taxonomy)

CO Nos. Course Outcomes

Discuss the basic concepts of operating system and

co1 distributed system K2
CO2.3 Explain RTOS task scheduling, task synchronization and task K2
’ communication mechanisms.
Develop and simulate RTX51 Tiny based embedded OS code
Co2.b for 8051 microcontroller using Keil IDE and report on the 3
’ code execution statistics by identify the time consuming
module for optimization.
Describe the concept of board support package and
co3 P PP P g K2

embedded storage.

Explain various embedded file systems and storage space

(04 optimization techniques. K2

Install Linux for specified configuration, develop Linux C

CO4.b ) . . S3
programs and implement Linux file system.
CO5.2 Describe the Linux device driver development process for K2
' communication interfaces and basic peripherals.
Implement loadable kernel modules to be run in kernel
CO5.b S3

space and develop Linux drivers for basic devices.




f) Correlation of COs with POs

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 | PO11 | PO12 | PSO1 PSO2
co1 | M L | M - ™ - - - - - - ; ; L
CO2.a| M L | ™ - - - ; - ; ; - H ) ]
CO2.b| - -] - M | H - - L| M| M| H - H H
co3 - - L - | H - - - - - - - L L
CO4.a| M - - - - ; ; ] ) ) L ] ]
CO4.b| - - - | M| H - - L| M| M| H ] H H
cos.al L - - S - ; ; ] ] ) ] ] ] _
CO5.b| - - | M| M |H - - Ll M| M| H H H H

g) Course Content

UNITI INTRODUCTION TO OPERATING SYSTEMS 9

Basic Principles, Operating System Structures, System Calls & Types, Processes: Concept — Scheduling -
Inter Process Communication, Introduction to Distributed Operating System, Types of network based
Os.

UNITII OVERVIEW OF RTOS 9

RTOS Task and Task State, Preemptive Scheduler, Process Synchronization, Message Queues, Mailboxes,
Pipes, Critical Section, Semaphores, Classical Synchronization Problem —Deadlocks.

UNIT Il BOARD SUPPORT PACKAGES 9

Inserting BSP in Kernel Build Procedure, Boot loader Interface, Memory Map, Interrupt Management,
PCl Subsystem: Timers - UART- Power Management. Embedded Storage: MTD — MTD Architecture -
MTD Driver for NOR Flash - Flash Mapping Driver

UNIT IV EMBEDDED KERNEL & COMPONENTS 9

Embedded File System: RAMDisk — RAMFS — CRAMFS, Journaling Flash File Systems: JFFS and JFSS2, NFS:
PROC File system, Optimizing storage Space: Kernel space optimization - Application Space Optimization,
Applications for Embedded Linux - Tuning kernel memory.

UNITV LINUX DEVICE DRIVERS 9



Embedded Drivers: Linux Serial Driver - Ethernet Driver - 1°C Subsystem on Linux - USB Gadgets,
Watchdog Timer, Kernel Modules.

Total 45 Hrs

Practical Exercises 30 Hrs
Skill Level
1 Exploring the features of Keil and RTX51 Tiny CO2.b S3
2 Introductory Embedded C Programming CO2.b S3
3 Task Creation and Deletion using RTX51 Tiny in Keil CO2.b S3
4 Round robin Task scheduling using RTX51 Tiny in Keil CO2.b S3
5 Processing Critical Section using RTX51Tiny in Keil CO2.b S3
6 Task Synchronization using RTX51Tiny in Keil CO2.b S3
7 Task Communication using RTX51 Tiny shared memory in Keil CO2.b S3
8 Linux Installation CO4.b S3
9 Basic Linux Programming CO4.b S3
10 Creating Linux Loadable kernel Modules CO5.b S3
11 Linux Serial Driver CO5.b S3

Total 75 Hrs

h) Learning Resources

Text Books

1. Silberschatz, Galvin, Gagne, “Operating System Concepts”, 6th edition, John Wiley,
2003.

2. Raj Kamal, “Embedded Systems -Architecture, Programming and Design”, Tata
McGrawHill,2006.

3 P. Raghavan, Amol Lad, SriramNeelakandan, “Embedded Linux System Design and
development”, Auerbach Publications 2005.

4 Jonathan Corbet, AllesandroRubini& Greg Kroah-Hartman, “Linux Device

Drivers”,0’Reilly, 3rdedition, 2005.

Online Resources

1. https://www.youtube.com/watch?v=PEzpOembKNc
2.  https://www.youtube.com/watch?v=mCs21yByQqk
3. https://www.youtube.com/watch?v=hDn4hM148V8


https://www.youtube.com/watch?v=PEzpOembKNc
https://www.youtube.com/watch?v=mCs21yByQqk
https://www.youtube.com/watch?v=mCs21yByQqk

Course Code

Course Title L

1151EC301

ANALOG INTEGRATED CIRCUITS LAB 0

a) Course Category

Program Core

b) Preamble

The aim of this course is to understand the fundamental and design of Analog electronic circuits
using transistor and op-amp.
c) Prerequisite

Nil

d) Related Courses

Nil

e) Course Outcomes

Upon the successful completion of the course, students will be able to:

Knowledge Level
CO Nos. Course Outcomes (Based on Dave’s
Taxonomy)
co1 Design and construct amplifiers and Oscillators for the given S2
parameters.
Demonstrate the switching characteristics of transistor in various $
Co2 electronics circuit such as multi-vibrator.
Design and construct simple mathematical circuits using Opamp.
S2
co3
coa Design Opamp based application circuits such as PPL, Schmitt trigger S2
and filters etc.




f) Correlation of COs with POs

PO1 | PO2 PO3 PO4 POS PO6 | PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
co1 | H | H M | M M - - - - L - L M -
co2 | H | H M M M - - - - L - L M -
co3 | H | H - M - - - - - L - L M -
cos | H H - M - - - - - L - L M -

g) Course Contents

EXP NO NAME OF THE EXPERIMENT

1 Design and implement Schmitt Trigger using op-amp

5 Design an Instrumentation Amplifier using op-amp and calculate the
CMRR.

3 Design an Active Low Pass and High Pass Filter using op-amp.

4 Design a Full wave Rectifier with fixed and variable Voltage
Regulator ICs

5 Design an Astable Multivibrator using 555 Timer using buzzer and
LDR

6 Design and analyze Voltage Divider Bias and compare its
performance with Fixed bias. Justify the same as Phase Splitter.

7 Generate a desired frequency of RC Phase Shift Oscillator using BJT

8 Design a three stage Ring Oscillator using CMOS transistors

Total — 60 Hr

h) Learning ResourcesReferences:

References:

1. Bapat KN, Electronic Devices & Circuits , Mc Graw Hill,1992.

2. J. Millman and Halkias .C, " Integrated Electronics ",2nd Edition, Tata McGraw-Hill, 2001.

3. Donald L.Schilling and Charles Belove, 'Electronic Circuits’, Tata McGraw Hill, 3rd Edition, 2003.
4. Yannis Tsividis, “A First Lab in Circuits and Electronics, J.Willy, 2002.


http://93.174.95.29/_ads/299C6B324F0C8FC462E1E07EF90FE5A3

Website:

W1. https://www.coursera.org/lecture/sensors-circuit-interface/4-instrumentation-amplifier-uKGgk
W2. https://nptel.ac.in/content/storage2/nptel data3/html/mhrd/ict/text/108101091/lec51.pdf
WS3. https://www.coursera.org/lecture/electronics/6-3-cmos-logic-gates-TA8qw

W4. https://www.fairchildsemi.com/application-notes/AN/AN-88.pdf



https://www.coursera.org/lecture/sensors-circuit-interface/4-instrumentation-amplifier-uKGqk
https://nptel.ac.in/content/storage2/nptel_data3/html/mhrd/ict/text/108101091/lec51.pdf
https://www.coursera.org/lecture/electronics/6-3-cmos-logic-gates-TA8qw
https://www.fairchildsemi.com/application-notes/AN/AN-88.pdf

Course Code Course Title L T P C

1151EC302 DIGITAL ELECTRONICS LAB 0 0 2 1

Course Category

Program core

b)  Preamble
The aim of this course is to understand the fundamental and design of digital circuits using ICs
and FPGA. Additionally this course includes design and implementation of combinational and
sequential circuits using Verilog HDL and FPGAs.
c)  Prerequisite
Nil
d) Related Courses
Nil
e)  Course Outcomes
Upon the successful completion of the course, students will be able to:
Skill Level
CO Nos. Course Outcomes (Based on Dave’s
Taxonomy)
Program the combinational and sequential circuits using
col . S2
Verilog HDL.
Co2 Build the digital circuits using IC’s. S2
Demonstrate and implement the real time interfacing using
Cco3 S3
FPGASs.
f)  Correlation of COs with POs
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
co1 H [M H L H - - L M - - M - -
CO2 H [H H M H - - L M - - M - -
Cos3 H H H H H L M L M - L M | H -




g) Course Content:
List of Experiments

Module 1 — Software (CO1)

1. Write a Verilog program for the following combinational designs (a) Decoder (b) Encoder.

2. Write a Verilog program for the following combinational designs (a) Multiplexer (b) De-
multiplexer.

3. Write a HDL code to describe the functions of a full adder using three modeling styles.

4. Write a model for 32 bit ALU using the schematic diagram shown below A(31:0).

.

>

Opcode(3:0) 1A_{32}
B(32)
Enable —

code input.

ouT
a. ALU should use the combinational logic to calculate an output based on the four bit op-

b. ALU should pass the result to the out bus when enable line in high, and tri-state the out

bus when the enable line is low.

c. ALU should decode the 4 bit op-code according to the given in example below.

OPCODE

N O~ R

ALU OPERATION

A+B

A-B

A Complement
A*B

AAND B
AORB

A NAND B
AXORB

5. Develop the Verilog code for the following flip-flops: SR, D, JK &T.

6. Write a Verilog code for 4 bit binary counter (Synchronous and Asynchronous).

Module 2 — Hardware ( CO2)

7. Implementation of Synchronous and Asynchronous Counter using digital logic ICs.



Module 3 — Interfacing (CO3)

8.

9.

10.

11.

12.

Write a Verilog code and realize all the logic gates using FPGA
Write HDL code to display messages on an alpha numeric LCD display using FPGA.

Write HDL code to interface hex key pad and display the key code on seven segment display
using FPGA.

Write HDL code to accept analog signal from temperature sensor and display the data on
LCD panel or seven segment display using FPGA.

Write HDL code to control speed, direction of DC/Stepper motor using FPGA.



Course Code

Course Title L

1151EC303

MICROPROCESSOR AND MICROCONTROLLER LAB 0

a) Course Category

Program core

b) Preamble

The course objective is to introduce the basic concepts of microprocessor and to develop students
in the assembly language programming skills and real time applications of Microprocessor as well
as microcontroller.

c) Prerequisite

Nil

d) Related Courses

RTOS Lab, System on Chip

e) Course Outcomes

Upon the successful completion of the course, students will be able to

Skill Level
co
Course Outcomes (Based on
Nos. Dave’s
Taxonomy)
a. Use the simulation software tools like 8086 Emulator, KeilC, and
MPLAB IDE
co1 S3
b. Operate 8086 microprocessor, 8051 & PIC microcontrollers and
interfacing devices like Keyboard/Display, ADC, DAC, Stepper motor,
DC motor, and elevator
Simulate/Implement the  mathematical operations, string
co2 manipulation, and code conversions using 8086 microprocessor 3




a. Develop Embedded C programs to interface external devices with
8051 microcontroller for the given specifications like different timer
modes, baudrate, and timing delay

co3 S3
b. Compare and analyze the results of Embedded C programs written
with pointers and without pointers
Develop an Embedded C program for real time application using

CO4 | microcontroller S3

f) Correlation of COs with POs

PO1| PO2| PO3| PO4 | PO5| PO6| PO7| PO8| PO9 | PO10| PO11| PO12| PSO1| PSO2
co1 M - L - M - - - L - - M - L
Cco2 M M H - M - - - L - - M - M
co3 M M L - L - - - L - - L - M
co4 M M M - H - - M L H L M
g) Course Content:
List of Experiments
EXP EXPERIMENT NAME co
NO
Write an assembly language program in 8086 microprocessor to perform various | cO1,
1 arithmetic and logical operations co2
Write an assembly language program in 8086 microprocessor to
2 a. Find square root of a number co1,
b. Perform string manipulation co2
Write an assembly language program in 8086 microprocessor to convert an
3 a. Binary to Gray code co1,
b. BCD to Binary code o2
Write a C program that reads in characters from the input stream and store it in | cO1,
4 ascending / descending order using Data Pointers co3




5 Write an assembly language program to interface 8051 chip with HEX keypad input | CO1,
and seven segment display output Cco3
Write a C program to generate a square waveform having equal duty cycles of 20ms

6 | usingtimerl mode 1 operation with and without the use of pointers. Assume crystal co1,
frequency = 24MHz o3
Write a C program to transmit/receive the character using timerl mode2, operating | (01,

7 at a baudrate of 9600 and display the character using UART co3
Write a C program to

a. Generate Sine/Square/Triangular waveforms with different frequency and | o1

8 amplitude using DAC Cco3

b. Convert a particular analog input to its corresponding digital data
Write a C program to run a stepper motor in clockwise/anti clockwise motion with | co1,
2 | different step pattern co3
. . . ) co1,
10 | Write a C program to control the speed of a DC motor using pulse width modulation o3
Write a C program to interface an elevator using /O ports to move the elevator to co1
11 | the user desired floor CO3'
Write a C program to generate a square waveform having equal duty cycles of 10ms | co1,
12 using PIC16F8778 microcontroller co3
Write a C program to get an 8-bit data input through Port A and display it through | co1,
13 Port B using PIC16F8778 microcontroller Cco3
14 | Develop an Embedded C program for real time application using microcontroller CO4

References:

1. Microcomputer Systems: The 8086/8088 Family Architecture Programming and Design, Second
Edition, By Yu-Cheng Liu, Glenn A. Gibson,PHI publication.
2. A.KRay & K.M. Burchandi, Advanced Microprocessor and peripherals Architectures, Programming
and interfacing “, second edition, Tata McGraw-Hill .
3. Muhammad Ali Mazidi, Janice GillispieMazidi and Rolin D McKinlay, The 8051 microcontroller and
embedded systems using assembly and C, second edition Pearson education Asia.

Websites:
1.

vk wnN

http://www.keil.com/support/man/docs/c51/
https://www.youtube.com/watch?v=HTPQbOEsaXg
https://www.youtube.com/watch?v=k9qv2M1flirc
https://onlinecourses.nptel.ac.in/noc18_ec03/preview
https://nptel.ac.in/courses/108107029/




COURSE
CODE COURSE TITLE L C
1151EC307 SIGNALS AND SYSTEMS LAB 1

Course Category: Program Core

a. Preamble :

Signals & Systems laboratory course uses simulation software to demonstrate the
generation, basic operations of signals like shifting, scaling and convolution etc. Students
will also understand the applications of transformation techniques.

b. Prerequisite Courses:

Nil.

c. Related Courses:
Discrete Time Signal Processing and Digital Image Processing

d. Course Outcomes :
Upon the successful completion of the course, students will be able to:

coO Skill Level
Nos Course Outcomes (Dave’s
' Taxonomy)
Co1 Perform basic signal processing concepts on signals $2
CO2 Implement transformation techniques to analyze signals & systems $2
e. Course Content:
List of experiments:
1 9
Expell\’ll(;nent. Experiment Title co’s
1 Generation of Signals Co1
’ Basic Operations on Signals COo1
3 Linear convolution and Correlation of sequences and signals Co1
4 Properties of systems Co1
5 Fourier series representation of continuous time signals CO2
6 Fourier transform of continuous time signals CO2




7 Sampling theorem CO1
8 Discrete time Fourier analysis CO2
9 Computation of DFT CO2
10 Z transform of discrete time signals CO2
11 System responses using SIMULINK Co2
12 Amplitude modulation with sinusoidal and exponential carrier coz
13 Analysis of DT LTI systems co2
References:

T1. Vinay K. Ingle, John G. Proakis, “Digital Signal Processing Using MATLAB”. 3 rd edition,
Cedncage learning, 2012

T2. Zahir M. Hussain, Amin Z. Sadik, Peter O’Shea, “Digital Signal Processing: An Introduction
with MATLAB and Applications”, Springer-Verlag, 2011.

T3. John W. Leis, “Digital Signal Processing Using MATLAB for Students and Researchers”,
Wiley, New Jersey, 2011.

T4. Samuel D. Stearns, Donald R. Hush, “Digital Signal Processing with Examples in
MATLAB”. Second Edition, CRC Press, New York, 2002.

Website:

W1. https://in.mathworks.com/products/signal.html

W2. https://grader.mathworks.com/

Wa3. https://in.mathworks.com/products/matlab-grader.html



https://in.mathworks.com/products/signal.html
https://grader.mathworks.com/

COURSE

COURSE TITLE L |T]|P C
CODE

1151EC305 COMMUNICATION LAB 00| 2 1

a. Course Category:
Program Core

b. Preamble:
This course provides to demonstrate about all types of modulation techniques for both analog and
digital communication systems

c. Pre-requisites:
Basic Electronics Engineering, Analog Electronics, Analog Communication Systems

d. Related Courses:
Nil

e. Course Outcomes:
Upon the successful completion of the course, students will be able to

co’s Course Outcomes Level of learning domain
(Based on revised
Bloom’s)
co1 Analyze the performance of Analog modulation techniques $2
CO2 Become aware of sampling, quantization and encoding S2
Simulate and analyze the performance of various digital
Ccos modulation techniques 52
Acquire knowledge about the fading channel and channel
CO4 coding techniques 52

g) List of Experiments

Construct and Implement the amplitude modulation and demodulation.

Construct and Implement the frequency modulation and demodulation.

Simulate the Sampling and Reconstruction of the analog Signal

Simulate the Pulse code modulation for the analog signal.

Construct and implement the frequency shift keying circuit.

Simulation and performance analysis of binary ASK in AWGN environment

Simulation and performance analysis of QPSK in AWGN environment

Simulate the quadrature amplitude modulation for the digital Signal.

Bit error rate performance analysis - Cyclic code encoding & decoding.

10 Simulation and performance analysis of digital modulation technique in fading channel

CENDU AW R



Course Code Course Title L T P C

1151EC306 OPTICAL AND MICROWAVE ENGINEERING LAB 0 0 2 1

a) Course Category

Program core

b)  Preamble
Optical and Microwave laboratory provides an opportunity to explore the concepts in
optical devices and microwave systems in a laboratory setting with an emphasis on
measurement techniques.
C)  Prerequisite
Nil
d) Related Courses

Optical & Microwave Engineering.

e)  Course Outcomes

Upon the successful completion of the course, students will be able to:

Skill Level
CO Nos. Course Outcomes (Based on
Dave’s
Taxonomy)
a. Model geometry, assign port and boundary condition, simulate and -

co1 verify S-Parameter/ Field distribution output using ANSYS HFSS
software simulation tool.
b. Design, simulate and analyze the characteristics of microstrip
transmission line, distributed elements, Tee junctions and couplers
using ANSY'S HFSS software simulation tool.

o2 a. Setup microwave bench using Reflex klystron/ Gunn source -
and study its mode characteristics.

b. Operate and Calibrate the microwave measuring equipment
like VSWR Meter, Direct frequency meter and slotted
section.

c. Determine the characteristics of given microwave devices like Horn

antenna and Unknown load.

Cco3 Design an appropriate length of fibre optic cable with less attenuation and S2

dispersion for the given link budget and simulate the performance of the




link using Optiperformer tool

Know the applications of Microwave

Integrated circuits, devices and

co4 optical systems. 32
f)  Correlation of Cos with Pos
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Co1 M - - - - - - - M - - - - -
CO2 M M - - - - - - - - - - - -
CO3 M - - - - - - - M - - - - -
CO4 M M - - - - - - M - - - - -
g) Course Content:
List of Experiments
CO mapping
S.No. Name of the Experiments of
Experiments
1 Design and Analysis of a basic microstrip transmission line using Ansys HFSS co1
2 Calculate DC resistance of arbitrary metal structure using Q3D co1
3 Create, Simulate and Analysis of a silicon spiral inductor model Co4
4 Design and Analysis of T — Junction using HFSS co1
5 Design of 3db branch line coupler using HFSS co1
6 Study of mode characteristics of reflex Klystron C0o2
7 Measurement of gain and Radiation Pattern of Horn Antenna C0o2
8 VSWR Measurement of Unknown Load C02
9 Modeling of a basic fiber optic system consisting of a transmitter, fiber and a Cco3
receiver
10 Design of an attenuation-limited fiber length based on the power budget co3
equation
11 Cco3

Design of a dispersion — limited fiber length for a fiber optic transport system




Course Code

Course Title L T P C

1152EC101

VLSI SIGNAL PROCESSING 3 0 0 3

a) Course Category

Program Elective

b) Preamble

This Course provides the basic and design knowledge about VLSI Signal Processing which involves
DSP Technology, algorithmic and Numeric strength reduction and pipelining and parallel processing.

c) Prerequisite

Digital

Electronics, Digital Signal Processing, VLSI design

d) Related Courses

Low Power VLSI

e) Course educational objectives
i) To understand the various VLSI architectures for digital signal processing.
ii) To introduce techniques for altering the existing DSP structures to suit VLSI
implementations.
iii) To explains how to design high-speed, low-area, and low-power VLSI systems for a broad
range of DSP applications.
f) Course Outcomes
Upon the successful completion of the course, students will be able to:
Knowledge Level
CO Nos. Course Outcomes (.Based on ,
Revised Bloom'’s
Taxonomy)
Illustrate design architectures for DSP algorithms
co1l K3
Apply retiming and algorithmic strength reduction technique optimize
Cco2 design parameters K3
co3 Apply high level algorithm transformation to optimize design parameters. K3
coa Apply various Bit-level arithmetic architecture to design the multipliers K3
CO5 Apply numeric strength reduction to reduce area and power in digital K3




filters

g) Correlation of COs with POs (Program Outcomes defined by National Board of
Accreditation, India)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
co1| H M L L - - L - - - - - - -
Co2 | wm H M M L - - - - - - - . .
CoO3 | m H M M M - - - L - - - L -
Co4 | H M M M H - - - L L - M M -
Co5 | ™ H M | -H M L - L L L L M - -

1) Course Content
UNIT I INTRODUCTION TO DSP SYSTEMS 9

Introduction to DSP systems — Typical DSP algorithms, Data flow and Dependence graphs — critical path,
Loop bound, iteration bound, longest path matrix algorithm. Introduction to pipelining and parallel
processing.

UNITII RETIMING, ALGORITHMIC STRENGTH REDUCTION 9

Retiming — definitions and properties, Unfolding — an algorithm for unfolding, properties of unfolding,
sample period reduction -Algorithmic strength reduction in filters and transforms — 2-parallel FIR filter, 2-
parallel fast FIR filter

UNIT I FAST CONVOLUTION 9

Fast convolution — Cook-Toom algorithm, modified Cook-Toom algorithm — Winograd Algorithm-cyclic
convolution — design of fast convolution algorithm by inspection

UNIT IV PIPELINIG AND PARALLEL RECURSIVE AND ADDAPTIVE FILTERS

Introduction — pipelined interleaving in digital filters —pipelining in 1°* order IIR digital filters and higher
order IIR digital filters —parallel processing for IIR filter low power IIR filter design using pipeline and parallel
processing — pipelined Adaptive digital filters

UNITV NUMERICAL STRENGTH REDUCTION 9
Numerical strength reduction — subexpression elimination, multiple constant multiplication, subexpression
sharing in digital filters — Additive and multiplicative number splitting

Total 45 Hrs




Learning Resources

Text Books
1.  Keshab K.Parhi, “VLSI Digital Signal Processing Systems, Design and Implementation”, John
Wiley, Indian Reprint, 2007.
2. S.Y.Kuang, H.J. White house, T. Kailath, “VLSI and Modern Signal Processing”, Prentice Hall,
1995
Reference Books
1. U. Meyer —Baese, "Digital Signal Processing with Field Programmable Arrays", Springer,
Second Edition, Indian Reprint, 2007
Online Resource
1. https://books.google.co.in/books?isbn=8126510986
2. http://nptel.iitg.ernet.in/



https://books.google.co.in/books?isbn=8126510986
http://nptel.iitg.ernet.in/

Practical Aspects.
After implementing design and analyzing implementation results, the following methods to improve
design performance prior to programming and configuring your device:

Optimize timing performance, using any of the following methods:
1. Use synthesis techniques, such as proper coding, as described in Using Synthesis Techniques
to Improve Timing Performance.
2. Use timing constraints, as described in Optimizing Design Constraints.
3. Floorplan your design, as described in Flo o rplanning with P lanAhead™ So ftware.

Experiment with implementation options, also known as process properties, using any of the
following methods:
1. Modify individual process properties, as described in Design Performance Techniques for
FPGAs.
2. Use predefined Design Goals and Strategies provided to modify sets of process properties,
as described in Using Design Goals and Strategies.
3. Use SmartXplorer to run multiple implementation flows using different sets of process
properties, as described in Using SmartXplorer.
4. Use FPGA Editor to make modifications to your FPGA design.
5. You can use FPGA Editor to check that your design was implemented as expected, and then
use it to fine-tune your design, as described in Implementation Strategies using FPGA Editor.

Use techniques to reduce area utilization, power consumption, memory use, and runtime and to
preserve design results as follows:

1. Use coding techniques to reduce area utilization and power consumption, as described in
Using RTL Coding and Synthesis Technigues to Reduce Area Utilization and Power
Consumption.

2. Use constraints and process properties to reduce memory use and runtime, as described in
Memory Use and Runtime Strategies for FPGAs.

3. Use SmartGuide™ technology to use results from a previous implementation to guide the next
implementation. This helps to reduce runtime, preserve logic, and meet timing, as described in
Using SmartGuide Technology.

4. Use Partitions to reuse or preserve certain modules in your design during implementation, as
described in the Partitions Overview.



http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_n_synthesis_techniques_improve_timing.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_n_synthesis_techniques_improve_timing.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_n_optimizing_design_constraints.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_n_planahead_floorplanning.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_c_imp_strategies.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_c_imp_strategies.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_c_design_strategies.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_c_using_smart_xplorer.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_c_imp_strategies_using_fpga_editor.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_n_rtl_coding_synthesis_techniques.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_n_rtl_coding_synthesis_techniques.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_c_imp_managing_memory_use.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ise_p_using_smartguide.htm
http://www.xilinx.com/support/documentation/sw_manuals/xilinx11/ds_c_overview.htm

Course Course Title L T P C
Code
1152EC102 LOW POWER VLSI 3 0 0 3
DESIGN
a) Course Category

Program Elective

b) Preamble
This course provides the basic and design knowledge about low power VLSI which
involvessources of power dissipation, power optimization techniques and power
estimation
C) Prerequisite
VLSI Design
d) Related Courses
VLSI Design Techniques, Analog VLSI Design
e) Course Outcomes
On successful completion of this course the student will be able to
Knowledge Level
(6{0) Course (Based on Revised
Nos. Outcomes Bloom’s
Taxonomy