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B.E ELECTRONICS AND COMMUNICATION ENGINEERING (PART TIME)

VISION
e Strive continuously to develop Excellence in Technical Education and Research by producing technically

competent Electronics and Communication Engineers to meet the growing demands of technology and

socioeconomic needs.

MISSION
» To foster and achieve unmatched excellence in Electronics and Communication Engineering Domain.
» To pursue continuous improvement in infrastructure and state-of-the art laboratories.
» To establish and set best teaching and learning standards among top grade Engineering Departments across
the nation.
» To encourage learning, research, creativity, innovation and professional activity by offering ambience and

support.



PROGRAMME EDUCATIONAL OBJECTIVES (PEO’s)

PEO1: The graduates will utilize their expertise in Engineering to solve industry’s technological problems.

PEO2: Analyze real life problems, design appropriate system to provide solutions that are technically sound,
economically feasible and socially acceptable.

PEOS3: Exhibit professionalism, ethical attitude, communication skills, team work in their profession and

adapt to current trends by engaging in lifelong learning.

PROGRAM OUTCOMES (PO’s)

PO1: An ability to apply knowledge of Mathematics, Science, and Engineering in the Electronics and

Communication Engineering.
PO2: An ability to design and conduct experiments, as well as to analyze and interpret data.

PO3: An ability to design a System, or Process to meet desired needs within realistic constraints such as
Economic, Environmental, Social, Ethical, Health care and Safety, Manufacturability, and

Sustainability.

PO4: An ability to identify, formulate and solve complex problems in the area of Electronics and

Communication Engineering.

PO5: An ability to use the techniques, skills, and modern Engineering tools necessary for engineering

practice.
POG6: Knowledge of contemporary issues relevant to professional Engineering practice.

PO7: The broad education necessary to understand the impact of engineering solutions in Global,

Economic, Environmental and Social context.
PO8: An understanding of Professional and Ethical responsibility.
PO9: An ability to function on multidisciplinary teams.
PO10: An ability to communicate effectively.
PO11: Recognition of the need for, and an ability to engage in research and to involve in life-long learning.

PO12: An ability to work as a leader in a team, to manage projects in Multidisciplinary environment.



PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1: To analyse, design and develop solutions for the real time problems and to apply the technical
Knowledge for developing quality products for Electronics and Communication based Industry.

PSO2: To adapt to emerging Information and Communication technologies and to develop innovative
ideas and solutions in RF & Communication, Networking, Embedded Systems, and VLSI.

PSO3: Anability to make use of acquired technical knowledge to get employed in the field of
Electronics and Communication and also to become successful Entrepreneur.



Regulations 2023 — Autonomous Courses (For Students Admitted from 2023-2024)

B.E ELECTRONICS AND COMMUNICATION ENGINEERING - PART TIME

Hours/Week Maximum Marks
Course code Name of the Course Cate. | Cont. | L T Credit | CA | FE | Total
periods
SEMESTER |
THEORY
23PTMA101 Mathematics- | BS 3 3 0 0 3 | 40 60 100
23PTEC101 E?P;L‘;:’S”d”“or Devicesand | 3 3 0 0 3 | 40 60 | 100
23PTEC102 Digital System Design pPC 3 3 0 0 3 |40 60 100
23PTCY101 Environmental Science and | go 3 3 0 0 3 |40 60 | 100
Engineering
PRACTICAL
23PTEC103 Semiconductor Devicesand
Digital Electronics PC 3 0 0 3 15|60 40 100
Laboratory
TOTAL 15 12 0 135 220 280 500
SEMESTER I
THEORY
23PTMA201 Mathematics- 11 BS 3 3 0 0 3 |40 60 100
23PTEC201 Analog Circuits PC 3 3 0 0 3 |40 60 100
23PTEC202 Electromagnetic Fields PC 3 3 0 0 3 140 60 100
23PTEC203 Signals and Systems PC 3 3 0 0 3 140 60 100
PRACTICAL
23PTEC204 Analog Circuits Laboratory PC 3 0 0 3 1.5 | 60 40 100
TOTAL 15 12 0 13.5 220 280 500
SEMESTER Il
THEORY
23PTEC301 | Analog Communication PC 3 3 0 0 3 140 60 100
23PTEC302 | Control Systems PC 3 3 0 0 3 140 60 100
23PTEC303 | Nransmission Lines and PC 3 3 0 0 3 |40 |60 | 100
Waveguides
Microprocessor and
23PTEC304 Microcontrollers PC 3 3 0 0 3 |40 60 100
PRACTICAL
23pTEC305 | Microprocessor and PC 3 0 0 3 15 | 60 40 | 100
Microcontroller laboratory
TOTAL 15 12 0 135 220 280 500
SEMESTER IV
THEORY
23PTEC401 | Digital Communication PC 3 3 0 0 3 140 60 100
23PTEC402 | Digital Signal Processing PC 3 3 0 0 3 140 60 100
23PTEC403 | Embedded Systems PC 3 3 0 0 3 |40 60 100
23PTEC404 | ANteNna and Wave BS 3 3 0 0 3 |40 60 | 100
propagation
PRACTICAL
23pTEC405 | Digital Signal Processing PC 3 0 0 3 15 | 60 40 | 100
Laboratory
TOTAL 15 12 0 135 220 280 500




SEMESTER V

THEORY
23PTEC501 VLSI Design HS 3 3 0 0 3 |40 60 100
23pTECS02 | OPticaland Microwave PC 3 3 0 0 3 |40 |60 | 100
Engineering
23PTEC503 Principle of Management PC 3 3 0 0 3 |40 60 100
23PTEC504 Electronic Measurements PC 3 3 0 0 3 |40 60 100
PRACTICAL
23pTECS05 | VLS! Design and embedded PC 3 0 0 3 15|60 |40 | 100
systemsLaboratory
TOTAL 15 12 0 3 135 220 280 500
SEMESTER VI
THEORY
23PTEC601 Computer Networks PC 3 3 0 0 3 |40 60 100
23PTEC602 Satellite Communication PC 3 3 0 0 3 |40 60 100
23PTECE60X Professional Elective -1 PC 3 3 0 0 3 |40 60 100
23PTECE6GOX Professional Elective -11 PC 3 3 0 0 3 |40 60 100
PRACTICAL
23PTEC603 | COmmunication Systems PC 3 0 0 3 15|60 |40 | 100
Laboratory
TOTAL 15 12 0 3 13.5 220 280 500
SEMESTER VII
THEORY
23pTEC701 | VWireless and Mobile PC 3 3 0 0 3 |40 |60 | 100
Communication
23PTEC702 High Speed Networks PC 3 3 0 0 3 |40 60 100
23PTECE70X Professional Elective —Il1 PC 3 3 0 0 3 |40 60 100
23PTECE70X Professional Elective — IV PC 3 3 0 0 3 |40 60 100
PRACTICAL
23PTEC703 | Mini project EEC 3 3 0 0 2 |60 40 100
TOTAL 15 12 0 3 14 220 280 500
SEMESTER VIII
THEORY
23PTECE80X Professional Elective - V PC 3 3 0 0 3 |40 60 100
23PTEEC80X Professional Elective - VI PC 3 3 0 0 3 |40 60 100
23PTECE80X Professional Elective - VII PC 3 3 0 0 3 |40 60 100
PRACTICAL
23PTEC801 | Project Work EEC 6 0 0 6 3 | 120 80 200
TOTAL 15 9 0 6 12 240 260 500

Total No of Credits=107




PROFESSIONAL ELECTIVES (PE)

Hours/week Maximum Marks
@ Name of the Course - ® =,| =
9 © o = .S o -2 < L e
1. | 23PTECE601 | Computer Architecture PE 3 0 0 3 40 | 60 100
2. | 23PTECE602 de.em Sensors and its PE| 3| 0| o 3 |40 |60 |100
pplications
3. | 23PTECE603 | Advanced Microcontroller PE 3 0 0 3 40 | 60 100
4. | 23PTECE604 | Internet of Things PE 3 0 0 3 40 | 60 100
5. | 23PTECE605 | Nano Electronics PE 3 0 0 3 40 | 60 100
Artificial Intelligence and
6. | 23PTECE606 Machine Learning PE 3 0 0 3 40 | 60 100
7. | 23PTECE6O7 | Artificial Neural Networks PE 3 0 0| 3 | 40 |60 |100
8. | 23PTECE701 | Digital Image Processing PE 3 0 0 3 40 | 60 100
9. | 23PTECE/02 | software Defined Radio PE 3 0 0| 3 | 40 |60 |100
10. | 23PTECE703 | Robotics PE 3 0 0 3 40 | 60 100
11. | 23PTECE704 | \wireless Networks PE 3 0 0| 3 |40 |60 |100
12. | 23PTECET05 | virtual Instrumentation PE 3 0 0| 3 | 40 |60 | 100
23PTECE706 | Micro Electro Mechanical
13. Systems PE 3 0 0 3 40 | 60 100
14. | 23PTECE/O7 | Deep Learning PE 3 0 0| 3 | 40 |60 | 100
Multimedia Compression and
15. | 23PTECES801 Communication Techniques PE 3 0 0 3 40 60 100
23PTECES802 | Advanced Digital Signal
16. Processing PE 3 0 0 3 40 | 60 100
17. | 23PTECE803 | Bjo Medical Electronics PE 3 0 0| 3 | 40 |60 | 100
18. | 23PTECE804 | Radar and Navigational Aids | PE 3 0 0| 3 | 40 |60 | 100
19. | 23PTECESB05 | wireless Sensor Networks PE 3 0 0 3 | 40 | 60 | 100
20. | 23PTECESB06 | Network Security PE 3 0 0 3 40 | 60 100
Electromagnetic Interference
21.| 23PTECB807 and Compatibility PE 3 0 0 3 40 | 60 100
22. | 23PTECES808 | Mobile Ad-hoc Networks PE 3 0 0 3 40 | 60 100
23. | 23PTECES809 | Speech Processing PE 3 0 0 3 40 | 60 100
24. | 23PTECE810 | System on chip design PE 3 0 0 3 40 | 60 100




23PTMA101 MATHEMATICS - | SEMESTER |

PREREQUISTIES: Category | BS | Credit 3

L T P TH

Basic 12" level knowledge of ODE, PDE, Vector algebra and Complex Analysis. Hours/Week 3 0 0 3

Course Obijectives:

1 To make the student acquire sound knowledge of techniques in solving ordinary differential equations that model
‘ engineering problems.

To make the student to understand the techniques in solving partial differential equations that model engineering problems.

To acquaint the student with the concepts of vector calculus, needed for solving engineering problems.

2
3
4, To understand the concept of analytic functions.
5 To obtain the knowledge of complex integration

UNITI | ORDINARY DIFFERENTIAL EQUATIONS | 9] o] 0] 9

Higher order linear differential equations with constant coefficients — Method of variation of parameters — Cauchy’s and
Legendre’s linear equations.

UNIT I PARTIAL DIFFERENTIAL EQUATIONS 91 0] 0| 9

Formation of partial differential equations by elimination of arbitrary constants and arbitrary functions — Lagrange’s linear
equation — Homogeneous Linear partial differential equations of second order with constant coefficients.

UNIT 11 VECTOR CALCULUS 9] 0] 0| 9

Gradient, divergence and curl — Directional derivative — Irrotational and solenoidal vector fields — Vector integration — Statement of
Gauss divergence theorem and Stokes theorem — Simple applications involving cubes and rectangular parallelopipeds.

UNIT IV | ANALYTIC FUNCTIONS 9] 0] 0| 9

Functions of a complex variable — Analytic functions — Necessary conditions, Cauchy — Riemann equation and sufficient conditions
(excluding proofs) — Properties of analytic function — Harmonic conjugate — construction of analytic functions — Conformal

- 1 .- -
mapping: w = z + ¢, ¢z, ~ and bilinear transformation.

UNITV | COMPLEX INTEGRATION EIREE

Complex integration — Statement and applications of Cauchy’s integral theorem and Cauchy’s integral formula — Taylor’s and
Laurent’s expansions — Singular points — residues — Residue theorem — Application of residue theorem to evaluate real integrals
over semi-circular contours (excluding poles on boundaries).

Total (45 L) = 45 Periods

Text Books:

1. Grewal. B.S, “Higher Engineering Mathematics”, 43" Edition, Khanna Publications, Delhi, 2015.
2 P. Kandasamy, K. Thilagavathy and K. Gunavathy, “Engineering Mathematics (For I year B. E, B. Tech)”, Ninth
) Edition, S. Chand & Co. Ltd., New Delhi, 2010.

Reference Books:

1. James Stewart, “Calculus with Early Transcendental Functions”, Cengage Learning, New Delhi, 2008.

2. Veerarajan T., “Engineering Mathematics (For semester I and II)”, 5™ Edition, Tata McGraw Hill Education Pvt. Ltd.,
New Delhi, 2009.

3. Erwin Kreyszig, “Advanced Engineering Mathematics”, 7™ Edition, Wiley India, 2007.

4. Jain R K. and Iyengar S.R.K, “Advanced Engineering Mathematics”, 3" Edition, Narosa Publishing House Pvt. Ltd.,

2007.
Course Outcomes: Bloom’s
. . . Taxonomy
Upon completion of this course, the students will be able to: Mapped
. . . . . . . - N L3
co1 : | Find the techniques of solving ordinary differential equations that arise in engineering problems.
C0O2 . | Find the techniques of solving partial differential equations that arise in engineering problems. L3
COo3 : | Apply the concept of vector calculus and vector integration. L3
CO4 : | Understand analytic function and its properties. L2
CO5 : | Evaluate various integrals by using Cauchy’s residue theorem. L5




COURSE ARTICULATION MATRIX

(;gssl PO1|PO2 | PO3 |PO4 | POS5 | PO6 | PO7 | PO8 | PO9 |PO10 |PO11| PO12 |PSO1| PSO2 | PSO3
Ccol 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
CO2 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
COo3 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
CO4 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
CO5 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
Avg 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0

3/2/1-indicates strength of correlation (3- High, 2-Medium, 1- Low)




23PTEC101 SEMICONDUCTOR DEVICES AND CIRCUITS SEMESTER |

Category PC Credit 3

L T P T™H

Hours/Week
3 0 0 3
Course Objectives:
1 To understand the fundamentals of electron devices and circuits.
2 To design and analyze single stage and multistage amplifier circuits.
3 To understand and classify different kinds of power and feedback amplifiers.
Unit | ‘ SEMICONDUCTOR DIODES ‘ 9 ‘ 0 | 0 ‘ 9

PN junction diode — Current equations — Energy Band diagram — Diffusion and drift current densities — forward and reverse bias
characteristics — Transition and Diffusion Capacitances — Switching Characteristics — Breakdown in PN Junction Diodes —
Schottky barrier diode — Zener diode — Varactor diode —Tunnel diode — Photodiode.

Unit 1l ‘ DIODE APPLICATIONS AND POWER SUPPLY ‘ 9‘ 0| 0‘ 9

Clipper and clamper circuits, Half-wave, full-wave and bridge rectifiers with resistive load. Analysis for Vdc and ripple voltage
with C, L, L-C and C-L-C filters. Voltage multipliers, Voltage Regulators — Zener diode regulator. Switched Mode Power
Supply (SMPS).

Unit 111 | TRANSISTOR AMPLIFIERS ‘ 9‘ 0| 0‘ 9

Bipolar Junction Transistor-device structure and physical operation — Current-Voltage characteristics — Ebers-Moll Model —
MOSFET-device structure and physical operation — Current-Voltage characteristics — Biasing schemes for BJT and FET amplifiers
— bias stability — various configurations (such as CE/CS, CB/CG, CC/CD) and their features.

Unit IV | FREQUENCY RESPONSE OF AMPLIFIERS | 9] 0] 0] 9

Small signal operation and models of MOSFET and BJT — general shape of frequency response of amplifiers — Low-Frequency
Response of Discrete-Circuit Common-Source and Common-Emitter Amplifiers — Internal Capacitive Effects and the High-
Frequency Model of the MOSFET and the BJT — High-Frequency Response of the CS and CE Amplifiers — General expression for
frequency response of multistage amplifiers - Calculation of overall upper and lower cut off frequencies of multistage amplifiers.

Unit VvV POWER AND FEEDBACK AMPLIFIERS ‘ 9‘ 0| 0‘ 9

Power amplifiers-various classes of operation (Class A, Class B, Class AB, and Class C), their power-conversion efficiency and
power dissipation calculations — cross-over distortion — Feedback topologies: Voltage series, current series, voltage shunt,
current shunt — effect of feedback on gain, bandwidth etc., calculation with practical circuits — concept of stability, gain margin
and phase margin.

Total(45L) =45 Periods

Text Books:
1. A.S. Sedra and K.C. Smith, Microelectronic Circuits, 7™ edition, Oxford University Press, 2017.
2 S. Salivahanan and N. Suresh kumar, “Electronic Devices and Circuits”, Fourth edition, McGraw Hill Education, 2017.

R'eference Books:

1. Donald A. Neamen. “Semiconductor Physics and Devices” 4™ Edition, McGraw Hill Education 2017.
2. Robert L. Boylestad and Louis Nashelsky, “Electronic Devices and Circuit Theory” 117 edition, PHI, 2017.
3. Ben G. Streetman, and S. K. Banerjee, “Solid State Electronic Devices,” 7th edition, Pearson, 2015.
4, David A. Bell, "Electronic Devices and Circuits", Oxford Higher Education press, 5th Edition, 2010.
E-References:
1. https://nptel.ac.in/courses/108108112
2. https://nptel.ac.in/courses/117103063
3. http://www.electronics-tutorials.ws/
Course Outcomes: %?(%rr?o?n
Upon completion of this course, the students will be able to: Mapped y
Co1 Understand the characteristics of diodes and special semiconductor devices. L2
CO2 Design and analyze clipper, clamper and power supply circuits L3
COo3 Acquire knowledge on working principles, characteristics and applications of BJT and FET. L1
CO4 Analyze the frequency response characteristics of amplifiers. L4

10



http://www.electronics-tutorials.ws/

CO5

specifications.

Design and analyze power and feedback amplifiers and derive their performance

L3

COURSE ARTICULATION MATRIX
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3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC102 DIGITAL SYSTEM DESIGN SEMESTER |

Category | PC | Credit 3

L T |P TH
Hours/Week 3 0 ol 3
Course Objectives:
1 Understand the number system, logic families and Boolean Algebra.
2 Understand and design combinational and sequential circuits.
3 Understand the concept of Memories and Programmable Logic Devices and apply the knowledge of these devices in
design Digital electronic circuits.
Unitl | NUMBER SYSTEMS AND LOGICGATES | 9] o] 0]9

Binary—Decimal-Octal-Hexadecimal-Binary codes: BCD-Gray code-Boolean Algebra and Minimization Techniques-Canonical
forms—Conversion between canonical forms—Simplifications of Boolean expressions Using Karnaugh map-Logic Gates:
Implementations of Logic Functions using gates.

Unitll | COMBINATIONALCIRCUITS | 9] o] 0]9

Design procedure—Adders/Subtractor—Serialadder/Subtractor-Paralleladder/Subtractor-Carry look ahead adder-BCDadder-
Multiplexer/Demultiplexer-Encoder/Decoder—Implementation of combinational logic using MUX and Decoder.

Unit 11l | SEQUENTIAL CIRCUITS | 9] o] 0]9

Design Procedure-Flip flops: SR ,JK,T,D and JK Master Slave—Moore and Mealy circuits—Counters: Asynchronous/Ripple
counters—Synchronous counters—Modulo n counter—Design of Synchronous counters—Register-Shift registers-Universal shift
register.

Unit IV | ASYNCHRONOUS SEQUENTIAL CIRCUITS | 9] 0] 09

Design of fundamental model circuits—Primitive state/flow table—Minimization of primitive state table—state assignment—
Excitation table— Excitation map- Problems in Asynchronous Circuits: Cycles—Races—Hazards-Design of Hazard Free
Switching Circuits.

UnitV | MEMORY DEVICES | 9] 0] 09

Classification of memories -RAM organization — ROM organization — Flash Memory - Programmable Logic Devices:
Programmable Logic Array (PLA)-Programmable Array Logic (PAL) - Implementation of combinational logic using ROM,
PAL and PLA.

Total(45L) =45 Periods

Text Books:

1. M. Morris Mano, “DigitalDesign”,4"Edition, Pearson Education (Singapore)Pvt. Ltd., NewDelhi,2008.

2. R.P. Jain, “ModerndigitalElectronics”, TataMcGrawHill, 4"Edition,2009

Reference Books:

1. W.H. Gothmann,“DigitalElectronics-Anintroductiontotheoryandpractice”, PHI,2"edition,,2006.

2. D.V. Hall, “Digital Circuits and Systems” Tata McGraw Hill, 1989

3. S.SalivahananandS.Arivazhagan,“DigitalCircuitsandDesign”,2"%edition,VikasPublishingHousePvt.Ltd, NewDelhi,2004

4, Charles H. Roth.“Fundamentals of Logic Design”, Thomson PublicationCompany,2003.

E-References:

1. http://nptel.ac.in/noc/individual course.php?id=noc15-ec01

2. https://nptel.ac.in/courses/117105080/6

3. https://nptel.ac.in/courses/117105080/12

Course Outcomes: %?(%Ir?o?n

Upon completion of this course, the students will be able to: y
Mapped

Cco1 Understand the number system and the functioning of logic gates with various logic families. L2

CO2 Design and analyze combinational logic circuits and Logic gates. L4

CO3 Design the sequential logic circuits using Flip flops. L2

CO4 Design and analyze asynchronous sequential logic circuits. L4

12



http://nptel.ac.in/noc/individual_course.php?id=noc15-ec01
https://nptel.ac.in/courses/117105080/6
https://nptel.ac.in/courses/117105080/12

Understand the concepts of memories and PLDs and implementation of circuits using memory

CO5 and PLDs. L1
COURSE ARTICULATION MATRIX

COs PO1 | PO1 | PO1 | PSO | PSO
/PO POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 0 1 2 1 5 PSO3
CO1 |3 2 2 2 3 2 3 2 1 1
CO2 |3 3 2 2 3 3 2 1 1 1 2
C0O3 |2 2 3 3 2 1 2 1 1 2
CO4 | 2 1 2 1 2 2 3 1 1 2
CO5 | 2 1 2 1 3 2 1 2 2 1

Avg | 24 1.8 2.2 1.8 2.6 2 2.2 1.4 0.4 1 0.8 0.8

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)

13




23PTCY101 ENVIRONMENTAL SCIENCE AND ENGINEERING SEMESTER |

PREREQUISTIES CATEGORY BS | Credit | 3
L T |P|TH
Nil Hours/Week
3 010 3

Course Obijectives: To make the students conversant with the

Principles of environmental resources.

Preservation of ecosystem and biodiversity.

Principles of environmental threats and pollution.

Principles of solid waste management.

A Pl el I

. | Environmental issues and ethics.

UNITI | ENVIRONMENTAL RESOURCES 19 Jo [o |9

Forest resources — importance, deforestation — water resources — hydrological cycle — food resources — effects of modern
agriculture, fertilizers, pesticides — Land Resources- Land degradation-soil erosion- Mineral resources —types — mining -
environmental effects of extracting and using mineral resources.

UNIT Il | ECOSYSTEM AND BIODIVERSITY 19 Jo [o |9

Environment — biotic and abiotic components — Ecosystem — components —Energy Partitioning in Food Chains and Food Webs -
tropic levels — energy flow in ecosystem, ecological pyramids — ecological succession, types — Biodiversity, types, values of
biodiversity, hot spots of biodiversity, threat to biodiversity, endangered and endemic species, conservation of biodiversity — In-
situ and Ex-situ conservation.

UNIT Il | ENVIRONMENTAL POLLUTION 19 Jo [o |9

Air pollution — classification of air pollutants - gaseous, particulates — sources, effects and control of gaseous pollutants, SOy,
NOy, H2S, CO and particulates — control methods — catalytic convertor, cyclone separator, electrostatic precipitator— Water
pollution — heavy metal ions pollutants — organic pollutants, oxygen demanding wastes, aerobic and anaerobic decomposition,
Dissolved oxygen (DO), BOD and COD - experimental determination of BOD only, treatment of domestic and industrial
wastewater — Noise pollution —decibel scale - sources, effects and control measures.

UNIT IV | ENVIRONENTAL THREATS AND SOLID WASTE MANAGEMENT 19 Jo [o |9

Eutrophication, bio amplification, acid rain, greenhouse effect and global warming, ozone layer depletion, photo chemical smog
— disaster management — origin, effects and management of earthquake and floods. Solid waste management — solid wastes,
classification, origin, effects — treatment methods — composting, sanitary land filling — destructive methods — incineration,
pyrolysis, 3R (reduce, reuse and recycling).

UNITV | SOCIAL ISSUES AND ENVIRONMENTAL ETHICS 19 Jo [0 |9

From unsustainable to sustainable development, objectives, and ways of achieving — urban problems related to energy and energ]
conservation — water conservation and management, rainwater harvesting — waste land reclamation. Environmental ethics -
consumerism — human population, exponential and logistic growth, population explosion, population policy, family welfar|
programme — population control methods — HIV and AIDS.

Total (45L) = 45 Periods

Text Books:
1. Elements of Environmental science and Engineering, P.Meenakshi, Prenitce — Hall of India, New Delhi, 2009.
2 A Textbook of Environmental Chemistry and Pollution Control: (With Energy, Ecology, Ethics and Society), Revise

Edition, Dr. S.S. Dara, D.D. Mishra Published by S. Chand & Company Ltd, 20 14.

Reference Books:

Introduction to Environmental Engineering and Science, Gilbert M. Masters; Wendell P. Ela Publisher: Prentice-
Hall India, 3rd Edition, 2008.

2. Environmental Science, F;ldren D. Enger, Bredley F.Smith, WCD McGraw Hill 14"Edition 2015.

E-Reference
1 www.onlinecourses.nptel.ac.in/
2 www.ePathshala.nic.in

1.

14


http://www.onlinecourses.nptel.ac.in/noc18_ee41
http://www.epathshala.nic.in/

Course Outcomes: ?L‘:(‘Z)‘;‘Oiny
Upon completion of this course, the students will be able to: Mapped
Co1 Play an important role in conservation of natural resources for future generation. L5
CO2 Paraphrase the importance of ecosystem and biodiversity. L2
Co3 Analyze the impact of pollution and hazardous waste in a global and social context. L4
Understand contemporary issues that result in environmental degradation that would attempt
CO4 . . L2
to provide solutions to overcome the problems.
CO5 Consider the issues of environment and human population in their professional undertakings. | L3
COURSE ARTICULATION MATRIX
COsi/P [PO1 [PO2 [PO3 [PO4 [PO5 [PO6 |PO7 |[PO8 | PO9 [ PO10 [ PO1l | PO12 | PSOL | PSO2 | PSO3
Os
co1l 3 3 2 0 0 1 3 2 0 0 0 1 2 0 1
COo2 3 3 2 0 0 1 3 2 0 0 0 1 2 0 1
COo3 3 3 2 0 0 1 3 2 0 0 0 1 2 0 1
CO4 3 3 2 0 0 1 3 2 0 0 0 1 2 0 1
CO5 3 3 2 0 0 1 3 2 0 0 0 1 2 0 1
Avg 3 3 2 0 0 1 3 2 0 0 0 1 2 0 1
3/2/1-indicates strength of correlation (3- High, 2-Medium, 1- Low)

15




23PTEC103 SEMICONDUCTOR DEVICES AND DIGITAL SEMESTER |
ELECTRONICS LABORATORY

Category PC Credit 15

L T P TH
Hours/Week

0 0 3 3

Course Objectives:

1 To provide an insight into the characteristics of electron devices.
2 To design and analyze various amplifier circuits.
3 To study the operation of combinational and sequential logic circuits.

EXPERIMENTS

1. Characteristics of PN Junction Diode and Zener Diode

2. Design of Clippers and Clampers.

3. Measurement of ripple factor of Rectifiers with and without capacitor filter.

4, Characteristics of CE/CB/CC configurations of Bipolar transistors.

5. Characteristics of MOSFET.

6 Frequency response of BJT Amplifier using voltage divider bias (self-bias) with and without emitter bypass

' capacitor.

7. Frequency response of Multi stage amplifiers.

8. Determination of efficiency of Class A power amplifier.

9. Design and Analysis of Series feedback amplifiers.

10. Design and Analysis of Shunt feedback amplifiers.

11. Study of Logic Gates, Study of Flip-Flops using Logic Gates

12. Design and implementation of Multiplexer and De-multiplexer using logic gates.

13. Design and implementation of encoder and decoder using logic gates

14, Construction and verification of 4bit ripple counter and Mod-10/Mod-12 Ripple counters

15. Implementation of SISO, SIPO, PISO and PIPO shift registers using Flip- flops

Total(45P) =45 Periods

References:

1. A.S. Sedra and K.C. Smith, Microelectronic Circuits, 7" edition, Oxford University Press, 2017.

2. S. Salivahanan and N. Suresh kumar, “Electronic Devices and Circuits”, Fourth edition, McGraw Hill Education,
2017.

Reference Books:

1. Robert L. Boylestad, Louis Nashelsky and Franz Monssen, “Electronic Devices and Circuit Theory Lab Manual”,
Pearson Prentice Hall, 2012.

2. Ben G. Streetman, and S. K. Banerjee, “Solid State Electronic Devices,” 7th edition, Pearson, 2015.

3. S.Poorna Chandra, B.Sasikala, “Electronics Laboratory Primer”, S.Chand& Company Ltd, 2010.

4, L.K. Maheshwari, M.M.S. Anand, “Laboratory Manual for Introductory Electronics Experiments”, New age
International (P) Limited Publishers, 2010.

E-References:

1. https://nptel.ac.in/courses/108108112

2. https://nptel.ac.in/courses/108101091

3. http://www.electronics-tutorials.ws/
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Course Outcomes:

Bloom’s

; ; ; . Taxonomy
Upon completion of this course, the students will be able to: Mapped
CO1 Analyze the characteristics of diodes and transistors. L4
CO2 Design electronic circuits such as rectifiers and analyse their performance. L3
co3 Analyze the frequency response of small signal, power and feedback amplifiers using discrete L4
components.
CO4 Design and Construct combinational and sequential logic circuits. L3
CO5 Implement electronic circuits and test their performance. L5
COURSE ARTICULATION MATRIX

CO% | po1 | Po2 | Po3 | PO4 | POS | POS | PO7 | POB | PO9 | POL0 | PO11 | PO12 | P50 | PSO | psos
CO1 2 3 2 2 2 1 1
CO2 3 3 2 2 2 2 1 1
CO3 3 3 2 2 2 2 1 2
Co4 3 3 3 2 2 1 1
CO5 3 3 3 2 2 2 2 2
Avg 2 3 2 2 2 1 1

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTMA201 MATHEMATICS - 11 SEMESTER |1

PREREQUISTIES CATEGORY | BS | Credit | 3

Basic 12" level k led f Diffi tial Calcul Int | Calcul d L TP TH
asic eve nowiledage o Irrerentia alCulus, Integra alCulus an Hours/Week

ODE. 3 /0|0 3

Course Obijectives:

To introduce the concept of Fourier series.

To understand the application of Fourier analysis in solving boundary value problems.

To obtain the knowledge of solving second order ODE using Laplace transform techniques and inverse Laplace
transform using convolution theorem.

To familiarize with Fourier, transform of a function and its sine and cosine transforms.

S EI IR I L

.| To gain the skills to form difference equations and find its solution by using Z-transform method.

UNITI | FOURIER SERIES l 9 Jofo] 9

Dirichlet’s conditions — General Fourier series — Odd and even functions — Half range sine series — Half range cosine series
— Parseval’s Identity.

UNIT Il | BOUNDARY VALUE PROBLEMS | 9 Jo]o] 9

Classification of second order quasi linear partial differential equations — Solutions of one-dimensional wave equation —
One dimensional heat equation — Steady state solution of two-dimensional heat equation for infinite plates (Insulated edges
excluded) — Fourier series solutions in Cartesian coordinates.

UNIT Il | LAPLACE TRANSFORM l 9 Jofo] 9

Laplace Transform- Conditions for existence — Transform of elementary functions — Basic Properties — Transform of
derivatives and integrals — Initial and Final value theorems- Transform of periodic Functions — Inverse Laplace Transform-
statement and application of convolution theorem.

UNIT IV | FOURIER TRANSFORM | 9 Jo]o] 9

Statement of Fourier integral theorem — Fourier transforms pair — Sine and Cosine transforms Properties — Transforms of
simple functions — Parseval’s Identity.

UNITV | Z-TRANSFORM AND DIFFERENCE EQUATIONS | 9 JoJo] 9

Z-transform of simple functions and properties — Inverse Z — transform —initial and final value theorems- Convolution
theorem - Solution of difference equations using Z — transform technique.

Total (45 L) = 45 Periods

Text Books:
1 Veerarajan T, “Engineering Mathematics (For Semester I11)”, 3™ Edition, Tata McGraw Hill Education Pvt. Ltd.,
' New Delhi, 20009.
2 P. Kandasamy, K. Thilagavathy and K. Gunavathy, “Engineering Mathematics, Volume III”, S. Chand & Company

Ltd., New Delhi, 1996.

Reference Books:

1. Grewal, B.S., “Higher Engineering Mathematics”, 43 Edition, Khanna Publishers, Delhi, 2014.

Wylie C. Ray and Barrett Louis, C., “Advanced Engineering Mathematics”, Sixth Edition, McGraw-Hill, Inc., New

2| vork, 1995,

Andrews, L.A., and Shivamoggi B.K., “Integral Transforms for Engineers and Applied Mathematicians”,
3 MacMillan, New York, 1988.
4 Narayanan, S., Manicavachagom Pillai, T.K. and Ramaniah, G., “Advanced Mathematics for Engineering

Students”, Volumes II and III, S. Viswanathan (Printers and Publishers) Pvt. Ltd. Chennai, 2002.
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Course Outcomes: Tg:(%on‘gn_sly
Upon completion of this course, the students will be able to: Mapped
Cco1 Acquire the knowledge about Fourier series. L2
Appreciate the physical significance of Fourier series techniques in solving one- and two- L3
CO2 dimensional heat flow problems and one-dimensional wave equations.
Apply the knowledge of Laplace transforms method to solve second order differential L3
Cco3 equations.
CcO4 Apply the knowledge of Fourier transform in engineering problems. L3
Use the effective mathematical tools for the solutions of partial differential equations by using Z | L3
CO5 transform techniques for discrete time systems.
COURSE ARTICULATION MATRIX
%gssl PO1|PO2 | PO3 |PO4 | PO5 [PO6 | PO7 | PO8 | PO9 |[PO10|PO11| PO12 |PSO1| PSO2 | PSO3
Co1 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
C02 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
COo3 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
CO4 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
CO5 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
Avg 3 2 0 2 0 0 0 0 0 0 0 0 2 0 0
3/2/1-indicates strength of correlation (3- High, 2-Medium, 1- Low)
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23PTEC201 ANALOG CIRCUITS SEMESTER 11

Category PC Credit | 3

L T Pl TH
Hours/Week

3 0 0] 3

Course Objectives:

1 To give a comprehensive exposure to all types of discrete amplifiers and oscillators.To develop astrong basis for linear and
digital integrated circuits.

2 To understand the various linear and non-linear applications of op-amp.

3 To understand the operation of the D/A &A/D converter types and its applications.

Unitl | OSCILLATORS | 9] o] o] 9

Feedback Amplifier: Block diagram - Gain with feedback - Barkhausen Criterion - Mechanism for start of oscillation and
stabilization of amplitude -RC phase shift Oscillator - Wien bridge Oscillator and Twin-T Oscillators - Analysis of LC Oscillators:
Colpitts — Hartley — Clapp oscillators.

Unitll | TUNED AMPLIFIERS AND MULTIVIBRATORS | 9] o] o] 9

Analysis of single tuned and synchronously tuned amplifiers - Class C tuned amplifiers and their applications - Efficiency of Class
C tuned Amplifier- Collector coupled and Emitter coupled Astable Multivibrator — Monostable Multivibrator — Bistable Multivibrator
- Monostable and Astable Blocking Oscillators using Emitter timing.

UnitIll | CIRCUIT FOR LINEARIC’S | 9] o] o] 9

Current mirror: Basic topology and its variants - Differential amplifier: Basic structure and principle of operation - Calculation of
differential gain - Common Mode gain, CMRR - OP-AMP design -Design of Differential amplifier - Design of gain stages and
output stages — compensation - DC and AC characteristics of OP-AM - slew rate.

Unit IV | APPLICATIONS OF OPERATIONAL AMPLIFIER | 9] o] o] 9

Inverting and non-inverting amplifiers - Integrator and Differentiator - Summing amplifier - Precision rectifier - Schmitt trigger
and its applications - Active filters: Low pass, high pass, band pass and band stop filters - Sine wave oscillators — Comparator -
Multivibrator.

UnitV | DATA CONVERTERS AND SPECIAL FUNCTIONICs | 9] o] o] 9

Digital-to-Analog converters (DAC): Weighted resistor - R-2R ladder - Analog to-Digital converters (ADC): Single slope -dual
slope - Successive Approximation - Flash type - IC 555 timer and its applications - IC723 Voltage regulators.

Total(45L)=45 Periods

Text Books:
1. B.VisvesvaraRao,K.RajaRajeswari,P.ChalamRajuPantulu,K.BhaskaraRamaMurthy,“ElectronicCircu
its-11”, PearsonEducation,2012
2. D.Roy Choudhry, Shail Jain, “Linear Integrated Circuits” New Age International Pvt.Ltd.,2011.
Reference Books:
1. Millman J. and TaubH., "Pulse Digital and Switchingwaveform",3Edition, McGraw-HillInternational, 2011.
2. Sedera & Smith, “Micro ElectronicCircuits” 4"Edition, Oxford University Press ,Chennai.
3. Michael Jacob, ‘Applications and Design with Analog Integrated Circuits’, Prentice Hall ofIndia,1996..
4, K.R .Botkar, ‘Integrated Circuits’,10™Medition, KhannaPublishers,2010.
E-References:
1. http://nptel.ac.in/courses/117105080/40
2. http://freevideolectures.com/Course/2915/Linear-Integrated-Circuits
3. http://nptel.ac.in/courses/117108038/1
Course Outcomes: Bloom’s Taxonomy
Upon completion of this course, the students will be able to: Mapped
Co1 Analyze different types of amplifier, oscillator and multivibrator circuits. L4
CO2 Construct and analyze tuned amplifiers and multivibrators. L4
Cos3 Develop competence in linear and non linear Op amp circuit analysis. L3
CO4 Understand the concepts of waveform generation and introduce somespecial function ICs L2
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Differentiate A/D and D/A converter ,understand their types and analyzetheir

COos5 applications. L1
COURSE ARTICULATION MATRIX

CI:DgSS/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
CO1 2 3 3 2 2 2 2 1

CO2 2 3 3 2 2 2 1 2 1
CO3 2 3 3 2 1 2

CO4 1 2 3 1

CO5 2 3 3 2 2 2 2
Avg 1.8 2.4 2.4 2 1.2 1 1 1.2 0.6 0.6

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC202 ELECTROMAGNETIC FIELDS SEMESTER |1

Category PC Credit 3

L T P T™H

Hours/Week 3 0 0 3
Course Objectives:
1 To Gain basic knowledge of static electric and magnetic field principles and related laws governing Them
2 To understand the coupling between electric and magnetic fields through Faraday's law, displacement current and
Maxwell's equations
3 To derive wave equations for Electromagnetic wave propagation in free space and media
Unitl | STATIC ELECTRIC FIELDS | 9] o] o] 9

Coulomb’s Law— Definition of Electric Field Intensity — Electric Field due to discrete charges, continuous charge distribution,
charges distributed uniformly on an infinite and finite line — Electric Field on the axis of a uniformly charged circular disc. Electric
Scalar Potential — Relationship between potential and electric field - Potential due to infinite uniformly charged line - Electric Flux
Density — Gauss Law

UnitIl | STATIC MAGNETIC FIELD | 9] o] o] 9

The Biot- Savart Law — Magnetic Field intensity due to a finite and infinite wire carrying a current | — Magneticfield intensity on the
axis of a circular and rectangular loop carrying a current | — Ampere’s circuital law and simple applications. Magnetic flux
density — The Lorentz force equation for a moving charge and applications — Force on awire carrying a current | placed in a
magnetic field — Magnetic Vector Potential.

UnitIIl | ELECTRIC AND MAGNETIC FIELDS IN MATERIALS | 9] o] o] 9

Nature of dielectric materials- Definition of Capacitance — Capacitance of various geometries— Electrostatic energy and energy
density — Boundary conditions for electric fields — point form of ohm’s law — continuity equation for current. Definition of
Inductance — Inductance of loops and solenoids — Definition of mutual inductance — simple examples. Energy density in magnetic
fields — magnetic boundary conditions.

Unit IV | TIME VARYING FIELDS AND MAXWELL EQUATIONS | 9] o] o] 9

Faraday’s law — Maxwell’s Second Equation in integral form from Faraday’s Law — Equation expressed in point form.
Displacement current — Ampere’s circuital law in integral form — Modified form of Ampere’s circuital law as Maxwell’s first
equation in integral form — Equation expressed in point form. Maxwell’s fourequations in integral form and differential form.
Poynting Vector and the flow of power — Instantaneous Average and Complex Poynting Vector.

UnitV | ELECTROMAGNETIC WAVES | 9] o] 0] 9

Derivation of wave equation — uniform plane waves —plane waves in free space and in a homogenous material-Wave
equation for a conducting medium — Plane waves in lossy dielectrics — Propagation in good conductors — Skin effect-Linear,
Elliptical and circular polarization — Reflection of Plane Wave from a conductor — normal incidence - Brewster angle.

Total(45L)=45 Periods

Text Books:

1. William H.Hayt& John Buck : “Engineering Electromagnetics” Tata McGraw-Hill 2006.

2. Joseph Edminister, Schaum's Outline of Electromagnetics, Tata McGraw Hill, 2013

Reference Books:

1. D.K. Cheng, "Field and Wave Electro Magnetics", Pearson (India), 2nd Edition, 1989.

2. Ramo, Whinnery and Van Duzer: “Fields and Waves in Communications Electronics” 3rd edition
John Wiley 2003

3. Mathew.N.O.Sadiku, “Elements of Electromagnetics”, Oxford University Press, 6th Edition,2015.

4, K.A. Gangadar and P.M. Ramanathan, “Field Theory” 15th Ed., Khanna Publications 2002.

E-References:

1. https://archive.nptel.ac.in/courses/108/106/108106073/

2. https://nptel.ac.in/courses/115101005

3. https://onlinecourses.nptel.ac.in/noc21_ee83/
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Course Outcomes:

Bloom’s

; ; : . Taxonomy
Upon completion of this course, the students will be able to: Mapped
COo1 Basic knowledge of static electric field principles and related laws L2
CO2 Basic knowledge of static magnetic field principles and related laws L2
COo3 Understand the EM wave propagation in a medium and throughboundaries L3
CO4 Understand Maxwells equations and apply to solve electromagneticproblem L5
CO5 Understand principles of propagation of uniform plane waves. L4

COURSE ARTICULATION MATRIX

COs/ PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 POL | PO1 | PO1 | PSO | PSO PSO3
POs 0 1 2 1 2
CO1 1 1 2 2 1 1 1
CO2 1 1 2 2 1 1 1
CO3 2 2 2 2 2 1 2 1
CO4 2 3 3 2 2 2 2 2
CO5 2 2 2 2 2 2 2 2
Avg 1.6 1.8 2.2 2 1.2 14 1.6 14

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC203 SIGNALS AND SYSTEMS SEMESTER 11

Category PC Credit |3

L T P | TH
Hours/Week
3 0 0 3
Course Objectives:
1 To introduce basics of signals and system.
2 To understand and perform Fourier analysis on continuous and discrete time signal and sampling theorem.
3 To introduce Laplace and Z transform in analysing signals and system
Unitl | INTRODUCTION TO SIGNALS AND SYSTEM | 9] o] o] 9

Classification of Signals: Even and Odd Signal - Energy and power signals - Continuous time (CT) andDiscrete time (DT) signal
- Continuous and Discrete amplitude signal - System properties and representation: linearity - Time-invariance —Causality -
Stability - Realizability. - Linear Time-Invariant(LTI) systems: Impulse response and step response Convolution — Correlation
System representation through differential equations and difference equations.

UnitIl | FOURIER ANALYSIS OF CONTINUOUS TIME SIGNAL | 9] o] o] 9

Continuous Time Fourier Series (CTFS) - Properties of CTFS - Continuous Time Fourier Transform (CTFT) — CTFT of C1
periodic signals - Properties of CTFT - Frequency response of systems characterizedby differential equations..

Unit Il | LAPLACE TRANSFORM AND CONTINUQUS-TIME LTI SYSTEMS | 9] o] o] 9

Laplace Transform - Laplace Transforms of some Common Signals - Region of Convergence -Properties of Laplace Transform-
Inverse Laplace Transform - System Function - The Unilateral Laplace Transform - Solving differential equation of CT system.

Unit IV | SAMPLING THEOREM AND Z-TRANSFORMS | 9] o] o] 9

Representation of continuous time signals by its sample - Sampling theorem — Nyquist rate of sampling —Effects of under
sampling (aliasing) — Sampling techniques - Data Reconstruction - Sampling of band pass signals - Z-transform - Relationship
between z-transform and Fourier transform - Z-transform for discrete timesignals - Region of Convergence — Properties of ROC
— Properties of Z-transform - Poles and Zeros - Inverse Z-transform .

UnitV | FOURIER ANALYSIS OF DISCRETE TIME SIGNALS | 9] o] o] 9

Discrete Time Fourier Series (DTFS) - Properties of DTFS — Discrete Time Fourier Transform (DTFT) — Properties of
DTFT - Frequency Response of Discrete Time LTI Systems - Discrete Fourier Transform (DFT) - Realization structures — Direct
form | - Direct form — Il - Cascade and parallel forms.

Total(45L)=45 Periods

Text Books:
1. A.Anand Kumar, ” Signals and Systems” , 3rd Edition, PHI, 2013.
2 B.P. Lathi, "Principles of Signal Processing and Linear Systems", Oxford University Press, 2009.

Reference Books:

1. Alan V Oppenheim, Alan S Willsky and S Hamid Nawab, “Signals and Systems”, 2nd edition, PHI Learning Private
Limited, New Delhi, 2010

2. Simon Haykin, Barry van Veen, "Signals and Systems", John Wiley and Sons (Asia) Private Limited,1998.

3. Hsu.H.P, RakeshRanjan “Signals and Systems”,2nd Edition Schaum‘s Outlines, Tata McGraw Hill,2010.

4 Krishnaveni.V, Rajeswari.A, “Signals and Systems”, 1st Edition, Wiley India Pvt.. Ltd, 2012.

E-References:

1. https://www.youtube.com/watch?v=4GewDCPU5SQ&list=PLy3nfyfK6Yw6bQ-QXJdFrhzd37mgZzkOr

2. https://www.edx.org/course/signals-systems-part-1-iitbombayx-ee210-1x-2

3. http://nptel.ac.in/courses/117104074/

Course Outcomes: Bloom’s Taxonomy
Upon completion of this course, the students will be able to: Mapped
Co1 Understand and Analyse different types of signals and systems. L2, L4
Represent continuous and discrete systems in time and frequency domainusing L2
CO2 .
different transforms.
CO3 Able to perform Fourier analysis of signals. L4
Co4 Sample and reconstruct a signal. L2

24


http://www.youtube.com/watch?v=4GewDCPU5SQ&list=PLy3nfyfK6Yw6bQ-
http://www.youtube.com/watch?v=4GewDCPU5SQ&list=PLy3nfyfK6Yw6bQ-
http://www.edx.org/course/signals-systems-part-1-iitbombayx-ee210-1x-2
http://www.edx.org/course/signals-systems-part-1-iitbombayx-ee210-1x-2
http://nptel.ac.in/courses/117104074/

| CO5 | Realize various structures for discrete time systems L4
COURSE ARTICULATION MATRIX
COs/ PO1 | PO1 | PO1 | PSO | PSO | PSO
POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 0 1 5 1 5 3
CO1 | 3 2 3 3 3 - 2 2 2
coz | 3 3 2 3 3 2 2 2 2
CO3 | 3 2 2 3 3 2 2 2 2
Co4 | 3 2 1 3 3 2 2 2 2
CO5 | 3 2 2 3 3 - 2 2 2
Avg 3 22 | 18 3 3 1.2 2 2 2

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC204 ANALOG CIRCUITS LABORATORY SEMESTER |1

Category PC Credit 15

L | T P|TH
Hours/Week

0 0 3| 3

Course Objectives:

1

To understand the analysis and design of LC and RC oscillators, amplifiers and multi vibrators.

2

To apply operational amplifiers in Linear and Non linear Applications.

3

To use simulation tools for circuit design.

EXPERIMENTS:

Design of RC Phase shift oscillator and Wein Bridge oscillator.

Design of Hartley and Colpitts oscillator.

Design of Tuned Class C Amplifier.

Design of Astable, Monostable and Bistable multi vibrators using BJT.

Simulation of As table, Mono stable and Bistable multi vibrators.

Design of basic Circuits using Op-amp 741.

Active Low pass, High pass and Band pass filter.

As table, Mono stable multi vibrators using Op-Amp.

©O| O N| o o] | W[ N| =

Phase shift and Wien bridge oscillator using op-amp.

=
o

A stable and Mono stable multi vibrators using NE555 Timer.

Total(45P) =45 Periods

References:

1.

Analog Electronic circuits Laboratory Manual.

2.

B.Sasikala,S.PoornachandraRao,“Hand book of experiments in Electronics and Communication Engineering”,Vikas
Publishing,2007.

E-References:

1. http://www.srmuniv.ac.in/sites/default/files/2017/15E1205L-manual-full.pdf
2. http://www.gopalancolleges.com/gcem/course-material/ece/manuals/sem-Ill/analog-electronics-laboratory-manual-10ESL37.pdf
3. https://www.slideshare.net/'vampec/ec-ii-lab-manual
Course Outcomes: %‘)’(%rr?ofn
Upon completion of this course, the students will be able to: Mapped y
co1 Design oscillators, multi vibrators and power amplifiers for the variety ofengineering L4
applications.
6{0) Design Filters Using op amp and perform experiment on frequencyresponse. L4
COo3 Design and simulate multi vibrators using Simulation Tool. L3
CO4 Design Oscillators and multi vibrators using operational amplifiers L3
CO5 Understand the concept of high voltage regulators L2
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COURSE ARTICULATION MATRIX

COs/ | b1 | po2 | PO3 | PO4 | POS | POB | PO7 | POS | POg | POL | POL | POL | PSO | PSO | oy
POs o | 1| 2 | 1| 2

Co1 2 3 3 3 1 1 2 1

CO2 2 3 3 3 1 1 1

cos| 2 | 2 3 2
C0O4 2 2 3 3 2

CO5 2 2 2 3 1 1 2

Avg 2 2 1.6 2.2 1.8 0.6 0.6 0.8 0.8 0.4

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC301 ANALOG COMMUNICATION SEMESTER |11

Category PC | Credit | 3

L |T)| P |TH

Hours/Week 3 0 o 3
Course objectives:
1. Familiarize the concepts of various analog modulation and demodulation techniques
2. To understand the sources of noise and its effects in Communication systems
3. To study the limits set by Information Theory.
Unitl | AMPLITUDE MODULATION | 9] o] 0]9

Introduction to communication systems — Need for modulation — Generation and demodulation of AM, DSB-SC, SSB-SC -
VSB signals - Filtering of sidebands - Comparison of amplitude modulation systems - Frequency translation - Frequency
division multiplexing - AM Superhetrodyne receiver.

Unitll | ANGLE MODULATION | 9] o] 09

Angle modulation: Phase and Frequency modulation - Narrowband and Wideband FM - Transmission bandwidth of FM
signals - Generation of FM signal — Direct FM — Indirect FM - Demodulation of FM signals - FM stereo multiplexing -
PLL - Nonlinear model - FM Superhetrodyne receiver.

Unitlll | NOISE PERFORMANCE OF DSB, SSB RECEIVERS | 9] o] 0]9

Noise : Types of Noise - Noise figure - Noise temperature - Noise Equivalent Bandwidth — Noise in cascaded systems -
Representation of Narrowband Noise in terms of In-phase and Quadrature components - Receiver Model - Noise in DSB-SC
Receiver - Noise in SSB Receiver.

Unit IV | NOISE PERFORMANCE OF AM AND FM RECEIVERS | 9] o] o]9

Noise in AM receivers : Threshold effect - Noise in FM receivers: Capture effect - FM threshold effect - FM threshold
reduction - Pre-emphasis and De-emphasis in FM — Comparing the performance of AM and FM.

UnitV_ | INFORMATION THEORY | 9] o] o9

Uncertainty - Information and entropy - Rate of information - Joint Entropy and Conditional Entropy - Mutual information -
Discrete memory less channel - Channel Capacity - Shannon’s Theorem - Continuous Channel - Shannon - Hartley Theorem -
BW and S/N Trade-off - Huffman and Shannon - Fano codes.

Total(45L)=45 Periods

Text Books:

1. Simon Haykin, Communication Systems, International Student Version, 5th Edition John Wiley & sons, NY,
2010.

2. Dr .Sanjay Sharma,” Communication Systems (Analog and Digital),S.K.Kataria&Sons,6th Reprint,2013.

Reference Books:

1. Taub and Schilling, Principles of communication systems, TMH, New Delhi, 2008.

2. Roddy and Coolen, Electronic communication, PHI, New Delhi, 4th Edition, 2003.

3. R.P. Singh &S.D.Spare, “Communication Systems, Analog &Digital”, TataMcGraw Hill, 1995.

4, Anokhsingh, Principles of Communication Engineering, S. Chand & Company Ltd. 2006.

E-References:

1. https://www.telecommunications-tutorials.com/

2. http://www.nptelvideos.in/2012/11/communication-engineering.html

3. https://www.tutorialspoint.com/analog_communication/analog_communication_introduction.htm

Course Outcomes: Bloom’s Taxonomy

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

Cco1 Gain knowledge on the principles of AM and FM communication systems. L2

CcO2 Ability to design AM and FM receiver. L2

Cos3 The exposure to the sources of noise and its effects in Communication systems. L3

CO4 | Ability to analyze the performance of receiver in the presence of noise. L3

CO5 Ability to measure the capacity of a channel based on the information theory. L3
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COURSE ARTICULATION MATRIX
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3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC302 CONTROL SYSTEMS SEMESTER 111

PREREQUISITES CATEGORY PC | Credit 3

L T |P| TH

1. Laplace Transform, Partial Differential Equation Hours/Week
3 0 |0 3

Course Objectives:

1. To introduce the components and their representation of control systems.

2. To learn various methods for analyzing the time response, frequency response and stabilityof the systems.

3 To introduce various methods for the state variable analysis.

Unitl | MATHEMATICAL MODELS OF PHYSICAL SYSTEMS l9lo]o]o

Basic Elements of Control System - Differential equations of physical systems — Open loop and Closed loop systems - Transfer
function - Modelling of Electrical systems - Translational and rotational mechanical systems — Analogy - Block diagram
reduction Techniques - Signal flow graph — Mason’ Gain Formula.

UnitIl | TIME RESPONSE ANALYSIS l9Jo]o0]9

Standard test signals - Time response analysis - Impulse and Step Response analysis of First and second order systems —Time
domain specifications - P, PI, PD and PID controllers - Steady state errors and error constants - Generalized error co-efficient

“Unit 11 | FREQUENCY RESPONSE ANALYSIS 9] oo]o

Sinusoidal TF and frequency Response - Frequency Domain specifications for second order system - Frequency response plots:
Bode Plot - Polar Plot —Linear system design: Types of compensators - Lead, Lag and Lead Lag Compensators.

Unit IV [ STABILITY ANALYSIS 9] oo]o

Stability - Routh-Hurwitz Criterion - Nyquist Stability Criterion - Relative Stability - Root Locus Technique - Construction
of Root Locus - Stability, Dominant Poles - Application of Root Locus.

UnitV | STATE VARIABLE ANALYSIS (9] ofo]09

Concept of state , state variable and state model - State space representation of linear Continuous and discrete Time systems —
solutions of State equations — Transfer function from State Variable Representation — Concepts of Controllability and
Observability

Total (45L)= 45 periods

Text Books:

1. 1.J Nagrath and M. Gopal, “Control System Engineering”, 5" Edition, New Age International Edition, 2018.

2. A. Nagoor kani, “Control Systems” 2"¢ Edition, RBA publications, 2009

Reference Books:

1. Norman S Nise,”Control Systems Engineering’, Seventh edition, Wiley Publications, 2015

2. Benjamin.C.Kuo, Automatic Control Systems, 7"Edition, PHI, 2009.

3. K.Ogata, “Modern Control Engineering”, PHI, 5" Edition, 2012.

4 A.Anand Kumar, “Control Systems”, Prentice Hall of India, 2012

E-References:

1. https://www.edx.org/course/introduction-control-system-design-first-mitx-6-302-0x

2. https://onlinecourses.nptel.ac.in/nocl7_eel2

3. https://onlinecourses.nptel.ac.in/noc22 ee31/preview

Course Outcomes: Bloom’s
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 | : | Frame the transfer function of different physical systems L2
CO2 | : | Analyse the time domain specification and calculate the steady state error L3
CO3 | : | Nlustrate the frequency response characteristics of open loop and closed loop system response. L3
CO4 | : | Analyse the stability of the system using Routh and root locus techniques. L4
CO5 | : | Testthe controllability and observability of a physical system L3
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COURSE ARTICULATION MATRIX

COs/POs PlO PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 PSO2 PSO3
COo1 3 2 2 2 1 3 2
CcOo2 3 1 1 2 1 2 2
CO3 3 1 1 1 1 2 1
CO4 3 1 1 1 1 3 1 2
CO5 2 1 1 1 1 2 1
Avg 28 |12 | 12 | 14 1 24 0.2 1.6

3/2/1 - indicates strength of correlation (3-High,2- Medium,1- Low)
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23PTEC303 TRANSMISSION LINES AND WAVEGUIDES SEMESTER 111

Category PC Credit 3

L T P | TH

Hours/Week
3 0 0 3
Course Objectives:
1. To introduce the various types of transmission lines and to discuss the losses associated.
2. To compute various parameters for loaded transmission lines using Smith chart and acquire knowledge of stub matching
in Transmission Lines

3. To impart knowledge on guided waves, rectangular and circular waveguides and waveguide resonators
Unitl | TRANSMISSION LINE THEORY | 9] o] o] 9

Introduction to Different types of transmission lines — Definition of Characteristic impedance & Propagation Constant — General
Solution of the transmission line — physical significance of the equation and the infinite line — Input & Transfer impedance-open and
short circuited lines -wavelength and velocity of propagation - Waveform distortion — distortion less transmission line —Loading and
its types- Reflection on a line not terminated by Zo — Reflection coefficient —Reflection factor and reflection loss.

Unitll [ THE LINE AT RADIO FREQUENCIES | 9] o] o] 9

Voltages and currents on the dissipation less lines — Input impedance of the dissipation less line —parameters of open wire line and
co-axial line at high frequencies- Input impedance of open and short circuited line — Reflection losses - Standing waves and standing
wave ratio on a line — A/8 line — A/4 line and A/2 line- The Smith Chart — Applications of the Smith Chart -Solutions of problems
using Smith chart — single stub matching.

UnitlIl | GUIDED WAVES | 9] o] o] 9

Waves between parallel planes of perfect conductors — Transverse electric waves - transverse magnetic waves — characteristics of TE
and TM Waves — Transverse Electromagnetic waves, properties of TEM wave — Velocities of propagation — Wave impedances

Unit IV | RECTANGULAR WAVEGUIDES | 9] o] o] 9

Transverse Magnetic Waves in Rectangular Wave guides — Transverse Electric Waves in Rectangular Waveguides — characteristic
of TE and TM Waves — Cutoff wavelength and phase velocity — Impossibility of TEM waves in waveguides — Dominant mode in
rectangular waveguide —~Wave impedances — Excitation of modes.

UnitV | CIRCULAR WAVE GUIDES AND RESONATORS | 9] o] o] 9

Bessel functions — Solution of field equations in cylindrical co-ordinates — TM and TE waves in circular guides — wave
impedances— Dominant mode in circular waveguide — excitation of modes — Microwave cavities, Rectangular cavity resonators,
circular cavity resonator

Total(45L)=45 Periods

Text Books:
1. J.D.Ryder “Networks, Lines and Fields”, PHI, New Delhi, 2006.
2. E.C. Jordan and K.G.Balmain “Electro Magnetic Waves and Radiating System, PHI, New Delhi, 2010.
Reference Books:
1. Umesh Sinha “Tranmission Lines & Networks” Sathya Prakashan publication, 2002
2. Annapurna Das and SisirK.Das: Microwave Engineering — TMH, 2000
3. David K.Cheng, Field and Waves in Electromagnetism, Pearson Education, 1989.
E-References:
1. https://nptel.ac.in/courses/117101056
2. https://www.youtube.com/watch?v=00wmY Aljz4A&list=PL 0925FD10648D664E
3. https://link.springer.com/chapter/10.1007/978-1-4615-6459-1 28
Course Outcomes: . _ %?(%Ir?c;?ny
Upon completion of this course, the students will be able to: Mapped
Co1 Ability to discuss the propagation of signals through transmission lines. L3
COo2 Calculate reflection coefficients, standing wave ratio and power of transmission lines L4
cO3 Abili_ty to compute various parameters for Ioadgd _transmission lines using Smith chart and L5
acquire knowledge of stub matching in Transmission Lines
CO4 Ability to explain radio propagation in guided systems L3
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CO5

Ability to utilize cavity resonators

L2

COURSE ARTICULATION MATRIX

COs/
POs

PO1

PO2

PO3

PO4

Pos5 | PO6 | PO7 | POS | POY Pgl

PO1

PSO3

Co1

CO2

COo3

CO4

NN NN IR O

CO5

NINFPININ

NININfW|Ww

WIWIN[INN

RPINININ|F-

Avg

1.8

2.4

2.4

1.6

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC304 MICROPROCESSORS AND MICROCONTROLLERS SEMESTER |11

Category | PC | Credit | 3

L T P TH

Hours/Week 3 0 0 3
Course Objectives:
1. To familiarise with 8086 and 8051 architectures.
2. To interface 8086 microprocessor and 8051 microcontrollers with peripherals by programming.
3. To gain basic knowledge of PIC microcontrollers.
Unitl | 8086 MICROPROCESSOR ARCHITECTURE K | o] o] 9

Overview of Microcomputer systems-8086 Architecture — Pin Assignments — Internal Architecture — Addressing modes-
Instruction Formats- Directives and Operators-Assembly process.

Unitll | PROGRAMMING AND INTERFACING OF 8086 | 9 | o] o] 9

Fundamental 1/0 considerations- Programmed 1/0- Interrupt 1/0- Basic 8086 Configurations- Minimum Mode-Maximum
Mode-System Bus timing- 1/0 interfaces - Peripheral Interfacing using 8255 PPI - 8279 Keyhoard/Display controller

Unit 11l | 8051 ARCHITECTURE BE | o] 0] 9

8051 architecture - Registers in 8051 - Pin description - 8051 parallel 1/O ports - Memory organization - Instruction set —
Addressing modes

Unit IV | PROGRAMMING AND INTERFACING OF 8051 K l o] o] 9

Assembly language programming.8051Timers - Serial Port Programming - Interrupts Programming - LCD and Keyboard
Interfacing - ADC, DAC Interfacing - External Memory Interface - RTC Interfacing - Motor Control.

UnitV | PIC MICROCONTROLLERS | 9 | o] o] 9

Main characteristics of PIC microcontrollers — PIC microcontroller families-Memory-Program Memory — RAM Data Memory
- EEPROM Data Memory - Instruction set and timers in PIC

Total(45L)=45 Periods

Text Books:
1. Yu-Cheng Liu, Glenn A. Gibson,” Microcomputer Systems, The 8086/8088 Family”, Pearson, 2¢, 2019.
2. Muhammad Ali Mazidi, Janice GillispieMazidi, RolinD.McKinlay, “The 8051 Microcontroller and Embedded Systems

using Assembly and C”, 2¢, 2022.

Reference Books:

1. Mohamed Ali Mazidi, Janice GillispieMazidi, RolinMcKinlay, “The 8051 Microcontroller and Embedded Systems:
Using Assembly and C”, 2" Edition, Pearson education, 2011.

Martin Bates ,”PIC Microcontrollers-An Introduction to Microelectronics”, 3e, Elsevier,2011.

Mathur Sunil, “Microprocessor 8086 : Architecture, Programming and Interfacing”, PHI Learning Pvt. Ltd.,2011.

Salvador PinillosGimenez,”8051 Microcontrollers Fundamental Concepts, Hardware, Software and Applications in
Electronics”, Springer,2019.

-References:

Ashraf Almadhoun,”A Detailed Look Into PIC Microcontroller and Its Architecture”, Amazon,2020.

N=mE A win

https://nptel.ac.in/courses/108105102

Course Outcomes: %?(%ﬁlo?n
Upon completion of this course, the students will be able to: M y
apped
COo1 Describe and analyse the architecture of 8086 microprocessor and 8051 architectures. L1,L4
CO2 Develop assembly language programs and Interface peripherals with 8086. L6
CO3 Develop assembly language programs and Interface peripherals with 8051. L6
CO4 Determine application specific circuit for real-time applications. L3
CO5 Associate appropriate PIC microcontroller for a given application. L2
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COURSE ARTICULATION MATRIX

Cos/ | 651 | po2 | PO3 | PO4 | POS | POB | PO7 | PO8 | pog | PO | POL | POL | PSO | PSO | oy
Pos 0 1 2 1 2

Co1 2 2 2 1

CO2 2 2 2 2 2 2

COos3 2 2 2 2 2 2

C0O4 2 2 2 2 2 2 2
CO5 2 2 2 2 2

Avg 2 2 1.2 1.6 0.4 1.8 1.6 0.4

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC305 MICROPROCESSORS AND MICROCONTROLLERS SEMESTER I1I
LABORATORY
Category PC | Credit | 15
L |T P TH
Hours/Week
0 3 3
Course Obijectives:
1 To introduce students with the architecture and operation of 8086 microprocessor and 8051 microcontroller.
2 To familiarize the students with the programming and interfacing of 8086 microprocessor and 8051 microcontroller.
3 To provide strong foundation for designing real world applications using 8086 microprocessor and 8051 microcontroller.
EXPERIMENTS:
8086 Programs
1 Kit Familiarization.
2 Basic Arithmetic and Logic operations.
3 Square, Square root and Cube Program.
4 Code conversion and Matrix operations.
5 String manipulation operations and Sorting and Searching.
6 Peripheral Interfacing of keyboard and display.
7 Traffic light Control.
8 Serial and Parallel Communication.
9 Programs for Digital clock and Stop watch.
10 Stepper Motor Control.
8051 Programs
11 Basic arithmetic and Logical operations.
12 Find Square and Cube, 2‘s complement of a number.
13 Programs on different addressing modes.
14 A/D and D/A interfacing.
15 Waveform generation using 8051.
Total(45P)=45 Periods
References:
1. “Microprocessor and Microcontrollers Lab Manual” prepared by ECE Department.

https://www.studocu.com/in/document/anna-university/microprocessor-and-microcontroller/microprocessor-

microcontroller-labaratory-manual-pdf/17250102
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Course Outcomes: _ %())((())Irrll(;smy
Upon completion of this course, the students will be able to: Mapped
Cco1 Perform basic operations in 8086 microprocessor and 8051 microcontroller. L2
CO2 Interface peripherals with 8086 microprocessor. L3
CO3 Generate waveforms using Microcontroller. L3
CO4 Develop assembly language programs for various applications using 8051 microcontroller L6
CO5 Interface peripherals with 8051 microcontroller. L3
COURSE ARTICULATION MATRIX
COs/ PO1 | PO1 | PO1 | PSO | PSO | PSO
POs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 0 1 5 1 5 3
CO1 2 3 2 2
CO2 2 3 2 2 2 3
CO3 2 3 2 2 2 2
Co4 2 3 2 2 2 3 2
CO5 2 3 2 2 2 2
Avg 2 3 1.6 1.6 2 2.4 0.4

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTECA401 DIGITAL COMMUNICATION SEMESTER IV
PREREQUISITES CATEGORY | PC | Credit 3
L T |P TH

Analog Communication Hours/Week o 1o 3

Course Objectives:

1. Understand the building blocks of digital communication system and to prepare mathematical background for
communication signal analysis .

2. Express pass-band data transmission and comparison of Digital modulation systems.

3. Analyze the error performance of a digital communication system in the presence of noise and other interferences.
Understand the concept of spread spectrum communication system.

Unit | DETECTION AND ESTIMATION & SAMPLING PROCESS 910|019

Model of Digital Communication System - Gram-Schmidt orthogonalization procedure — Geometric interpretation of signals —
Detection of known signals in noise - Probability of error - Correlation receiver - Matched filter receiver — Detection of
signals with unknown phase in noise — Estimation: concepts and criteria Sampling process: proof— PAM - Other forms of
pulse modulation —-TDM - Waveform coding techniques: PCM - DPCM - Delta modulation — Adaptive Delta Modulation.

Unit Il | BASEBAND TRANSMISSION OF DIGITAL SIGNALS EIRDRE

Discrete PAM signals - Inter Symbol Interference - Nyquist’s criterion for Distortion less Base band Binary Transmission -
Correlative level coding - Duo binary and modified duo binary signalling — Eye patterns — Baseband M-ary PAM Systems —
Adaptive Equalization for data transmission.

Unit 111 [ PASSBAND TRANSMISSION OF DIGITAL SIGNALS 9] olo] o

Digital Modulation Formats - Coherent Binary Modulation Techniques: Generation — Detection - Signal space diagram - Bit
error probability - Power spectra and waveforms of BPSK, BFSK, QPSK and MSK schemes — Non Coherent Binary
Modulation Techniques: BFSK, Differential phase shift keying — Comparison binary and quaternary modulation techniques
— Introduction to M-ary Modulation techniques — Synchronization: Carrier and symbol synchronization - Applications.

Unit IV | ERROR CONTROL CODING o[ ololo

Rationale for coding and types of codes - Discrete memory less channels — Linear block codes - Cyclic codes - Cyclic
redundancy check codes - Convolutional codes — Maximum likelihood decoding of convolutional codes- Viterbi Algorithm -
Trellis coded Modulation - Maximum length and Gold codes.

UnitV | SPREAD SPECTRUM MODULATION AND MULTIPLE ACCESS 9 ofo]o
TECHNIQUES

Pseudo-Noise sequences — A notion of spread spectrum — Direct sequence spread spectrum with coherent binary phase shift
keying — Signal space Dimensionality and processing gain —Probability of error — Frequency Hop Spread Spectrum (FHSS)-
Applications --Multiple Access Techniques: TDMA,FDMA,CDMA and SDMA.

Total (45L)= 45 periods

Text Books:

1. Simon Haykins, “Digital Communications” John Wiley, 2017.

2. Theodore S.Rappaport , “Wireless Communications:Principles and Practice”, 2" Edition.”, Pearson,2012.

Reference Books:

1. Taub& Schilling, “Principles of Digital Communication”, 28" reprint , Tata McGraw-Hill, 2014.

2. R.N.Mutagi,”Digital Communication”, 2" Edition, Oxford University Press, 2013

3. Dennis Roddy, John Coolen,”Electronic Communications”, 10" impression, Pearson Prentice Hall, 2013.

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

E-References:

1. |http://www.nptelvideos.in/2012/11/communication-engineering.html

2. |https://www.tutorialspoint.com/analog_communication/analog _communication_introduction.htm

3. |https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-973-communication-system-design-spring-
2006/lecture-notes/
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Course Outcomes: Bloom’s
Upon completion of this course, the students will be able to: Taxonomy
Mapped
Cco1 Analyze the sampling process and the performance of a baseband and pass band digital L2
communication system in terms of error rate
CO2 Able to analyse the system using eye patterns L3
COo3 Select the modulation schemes for particular applications . L3
CO4 Perform the time and frequency domain analysis of the signals in a digital communication L4
system and design error free communication.
CO05 Understand the concept of secured communication and multiple access techniques L2
COURSE ARTICULATION MATRIX
COs/POs PO | PO | PO |PO|PO|PO|PO|PO|PO| PO |PO11 | PO12 | PSO | PSO2 PSO3
1 2 3 4 5 6 7 8 9 10 1
Cco1 2 2 2 2 1 2 2
CO2 2 1 1 2 1 1 2
COo3 1 1 1 1 1 1 1
CO4 2 1 1 1 1 2 2 2
CO5 2 1 1 1 1 2 1
Avg 18 112 12 |14 | 1 1.6 0.4 1.6
3/2/1 - indicates strength of correlation (3-High,2- Medium,1- Low)
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23EC402 DIGITAL SIGNAL PROCESSING SEMESTER IV

PREREQUISITES CATEGORY PC Credit | 3

Hours/Week L T| P C
3 0] O

Course Obijectives:

1 To analyse the Discrete Fourier Transform, Fast Fourier Transform algorithms.

2 To design and realize IR, FIR filters and to understand finite word length effects on digital filters.

3 Gain knowledge of DSP architecture, Programming, and concepts of Multi rate signal processing.

Unitl | DISCRETE FOURIER TRANSFORM | 9] o] o] 9

Introduction to DFT—Properties of DFT-Circular convolution -FFT algorithms—Radix-2 FFT algorithms Decimation in
Time and Decimation in Frequency algorithms.

Unit Il | INFINITE IMPULSE RESPONSE FILTER DESIGN | 9] o] o] 9

Characteristics of Analog Butterworth filter-Chebyshev filter-Low pass filter, High pass filter, Band pass filter and Band stop
filter-Transformation of analog filters in to equivalent digital filters using bilinear transformation method -Realization
structure for IR filters-Direct form-Cascade form-Parallel form.

Unit 11l | FINITE IMPULSE RESPONSE FILTER DESIGN | 9] o] o] 9

Linear phase response of FIR filter - FIR design using window method: Rectangular, Hamming, Hanning and Blackmann
Windows - Park-McClellan's method - Realization structures for FIR filters - Linear phase structures and Direct form structure-
Comparison of FIR and IIR filters

Unit IV | FINITE WORD LENGTH EFFECTS | 9] o] o] 9

Representation of numbers-Quantization by truncation and rounding— Derivation for quantization noise power—co-efficient
quantization error — Product quantization error — Round off noise power - Limit cycle oscillations due to product round off
and over flow errors —scaling to prevent overflow.

UnitV | DSP APPLICATION SAND DIGITALSIGNAL PROCESSOR | 9] o] o] 9

Introduction to Multi Rate signal processing: Decimation, Interpolation-Introduction to DSPTMS320C54X processor:
Acrchitecture- Instruction set-Addressing modes

Total(45L)=45 Periods

Text Books:
1. S.K.Mitra, “Digital Signal Processing, A Computer Based approach” ,4"Edition,McGraw-Hill,2010.
2. John G Proakis and Manolakis, “Digital Signal Processing Principles, Algorithms and Applications”,

4%Edition,PearsonEducation,20009.

Reference Books:

1. Emmanuel C. I feacher, Barry W.Jervis,“Digital Signal Processing :A Practical Approach ”,2"Edition, Pearson
Education, 2004.

A.V. Oppenheim, R.W.Schaferand J.R. Buck,“Discrete-TimeSignalProcessing”,3"EditionPrenticeHall,

L.R.Rabinerand B. Gold, “Theory and Application of Digital Signal Processing”, Prentice Hall, 1992.

5.J.R.Johnson, “Introduction to Digital Signal Processing”, Prentice Hall,1992.

https://www.coursera.org/learn/dsp

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

2
3
4,
E-References:
1
2
3

www.nptelvideos.in/2012/12/digital-signal-processing.html

Course Outcomes: _ %())((())rr?o?ny
Upon completion of this course, the students will be able to: Mapped
co1 Analyse the need for Discrete Fourier Transform, Fast Fourier Transform algorithms in digital L4

signals & systems.
Cc0O2 Design and realize IIR filters L3
COo3 Design and realize FIR filters L3
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CO4

Analyze finite Word length effect on filters. L4

CO5

Apply the concepts of Multi rate signal processing and Gain the knowledge on DSP architecture L2
and programming

COURSE ARTICULATION MATRIX

COs/ | bo1 | po2 | PO3 | PO4 | POS | POB | PO7 | POS | POg | PO | PO | POL | PSO | PSO | g
POs o | 1] 2 | 1] 2

COo1 3 3 1 1 1 1 1 1
Cc02 3 2 2 2 1 1 1 1 1
COo3 3 2 2 2 1 1 1 1 1
CO4 3 2 2 2 1 1 1 1 1
CO5 1 1 1 1 1 2 2 1
AVg 2 2 1.6 1.6 1 0.6 1.2 1.2 1

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTECA403 EMBEDDED SYSTEMS SEMESTER IV

PREREQUISITES CATEGORY | PC Credit 3

L T| P TH

Microcontrollers Hours/Week

3 0] 0 3

Prerequisite:

Course Obijectives:

To impart knowledge on embedded system architecture and embedded development strategies.
2 To understand the bus communication in processors and peripheral interfacing.
3 To understand basics of Real Time Operating System.
Unitl1 | INTRODUCTION TO EMBEDDED SYSTEMS | 9] o] o] 9

Introduction to Embedded Systems —Structural units in Embedded processor , selection of processor and memory devices-
DMA — Memory management methods- Timer and Counting devices, Watchdog Timer, Real Time Clock, In circuit
emulator, Target Hardware Debugging.

Unit Il | EMBEDDED NETWORKING | 9] 0] 0] 9

Embedded Networking: Introduction, 1/0 Device Ports and Buses— Serial Bus communication protocols RS232
standard — RS422 — RS 485 - CAN Bus -Serial Peripheral Interface (SPI) — Inter Integrated Circuits (12C) —need for
device drivers.

Unit 11l | EMBEDDED FIRMWARE DEVELOPMENT ENVIRONMENT | 9] o] o] 9

Embedded Product Development Life Cycle- objectives, different phases of EDLC, Modelling of EDLC; issues in Hardware-
software Co-design, Data Flow Graph, state machine model, Sequential Program Model, concurrent Model, object oriented
Model.

Unit IV | RTOS BASED EMBEDDED SYSTEM DESIGN | 9] o] o] 9

Introduction to basic concepts of RTOS- Task, process and threads, interrupt routines in RTOS, Multiprocessing and
Multitasking, Preemptive and non-preemptive scheduling, Task communication — shared memory, message passing — Inter
process Communication — synchronization between processes-semaphores, Mailbox, pipes, priority inversion, priority
inheritance.

UnitV | EMBEDDED SYSTEM APPLICATION AND DEVELOPMENT | 9] o] o] 9

RFID Systems — GPS Navigation System — Automotive Application — Smart card System Application-ATM machine —
Digital camera.

Total(45L)=45 Periods

Text Books:

1. Peckol, “Embedded system Design”, Second Edition, John Wiley & Sons,2019

2 Lyla B Das,” Embedded Systems-An Integrated Approach”, Pearson, 2013

Reference Books:

1. Shibu. K.V, “Introduction to Embedded Systems”, 2e, Mcgraw Hill, 2017.

2. Raj Kamal, ‘Embedded System-Architecture, Programming, Design’, 3e, McGraw Hill, 2017.

3. Tammy Noergaard, Embedded Systems Architecture, 2e, Newnes an Imprint of Elsevier, Massachusetts, 2013.
4. Rajib Mall “Real-Time systems Theory and Practice” Pearson Education, 2007.

E-References:

1. https://nptel.ac.in/courses/108102045

2. https://nptel.ac.in/courses/106105193

3. https://www.coursera.org/learn/introduction-embedded-systems

Course Outcomes: _ %())((())rr?orsny
Upon completion of this course, the students will be able to: Mapped
Cco1 Understand and analyze Embedded systems L2

CO2 Know about the bus Communication and Peripheral interfacing L1

CO3 Know about the embedded product development and modeling L2

CO4 Acquire knowledge on Real time operating system L2

CO5 Design and Analyze the real-time applications of embedded-systems L3
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COURSE ARTICULATION MATRIX

COs/ | bo1 | po2 | PO3 | PO4 | POS | POB | PO7 | POS | Pog | POL | POL | POL | PSO | PSO | horqq
POs o | 1| 2| 1| 2

Co1 2 1 2 2 1

CO02 2 2 2 2 2 2
COs3 2 1 3 3 2 2 2 1 2
C0O4 2 3 2 3 1 1 1
CO5 2 2 3 3 3 2 2 2 2 2 2
Avg 2 0.6 2.4 2.4 2.4 0.4 0.4 0.8 1.6 0.8 1.4

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC404 ANTENNA AND WAVE PROPAGATION SEMESTER IV

PREREQUISITES CATEGORY | PC | Credit |3

L T| P TH
Hours/Week

3 0] O 3

Course Objectives:

1 To understand the fundamental principles of Antenna theory, and wave propagation with a lucid explanation of the basic
concepts and equations.

2 To understand the design and operation of various antenna types.

3 To study the fundamental electromagnetic wave propagation indifferent layers of the atmosphere.

Unit1 | RADIATIONFIELDSOFWIRE ANTENNAS | 9] o] o] 9

Potential functions and electromagnetic field - Potential functions for sinusoidal oscillations - Fields associated with
Hertzian dipole - Alternating current element - Power radiated and radiation resistance of current element — Radiation
resistance of elementary dipole with linear current distribution-Current distribution on a thin wire antenna-Radiation from
half-wave dipole or Effective length-Effective area.

Unit 1l | ANTENNA ARRAYS | 9] o] o] 9

Expression for electric field from two and three element arrays- Uniform linear array - Broadside array — Endfire array -
Method of pattern multiplication - Binomial array - Use of the method of images for antennas above ground —Folded
dipole antenna- Yagi Uda antenna-Log periodic dipole array.

Unit 11l | LOOP, HELICAL AND REFLECTOR ANTENNA | 9] 0] 0] 9

Loop Antennas: small loop and general case - Radiation resistance of loops — Directivity of the circular loop — A/10diameter loop
— Mn diameter loop -Helical antenna: Helical geometry — mono filar axial-mode helical antenna —Radiation from a traveling
wave on a wire- Rhombic antenna: Analysis & Design of Rhombic antennas—Reflector antennas :Flat sheet reflector-Corner
reflector —Paraboloidal reflector-Feed systems.

Unit IV | APERTURE AND LENS ANTENNA | 9] 0] 0] 9

Induction and equivalence theorems - Radiation from an elemental area of a plane wave (Huygen’s Source) -Radiation from
the open end of a coaxial line - Radiation from a rectangular aperture treated as an array of Huygen’s sources—Slot antennas-
Pattern of slot antennas in flat sheets-Babinet’s principle and complementary antennas- Impedances of slot antennas -
Method of feeding slot antennas -Field on the axis of an E-Plane sectoral horn -Radiation from circular aperture-Beam Width
and Effective area-Dielectric lens and metal plane lens antennas-Lumeberg lens -Spherical waves and Biconical antenna.

UnitV | WAVEP ROPAGATION | 9] 0] 0] 9

Sky wave propagation: Structure of the ionosphere - Effective dielectric constant of the ionized region - Mechanism of
refraction - Refractive index - Critical frequency - Skip distance - Effect of earth’s magnetic field - Energy loss in the
ionosphere due to collisions-Maximum usable frequency-Fading and Diversity reception-Space wave propagation -Reflection
from the ground for vertically and horizontally polarized waves - Reflection characteristics of the earth-Resultant of direct and
reflected ray at the receiver -Duct propagation -Ground wave propagation: Attenuation characteristics for ground wave
propagation-Calculation of field strength at a distance.

Total(45L)=45 Periods

Text Books:

1. | E.C.Jordan and Balmain, "ElectroMagneticWaves andRadiating Systems",PHI,1968,Reprint2010.

2. | John D. Krausand Ronalatory Marhefka,"Antennas", TataMcGraw-HillBookCompany,2010.

Reference Books:

1. | Terman,F.E., “Radio EngineersHandbook”, TataMcGraw-Hill, 1985.

2. | ConstantineA.Balanis, "AntennaTheoryAnalysis andDesign”,JohnWiley&Sons,2012.

3. | R.E.Collins,'AntennasandRadioPropagation”,McGraw-Hill, 1987.

4. Elliot, R.S,“Antennatheoryanddesign”,PHI, NewDelhi, 1985.

E-References:

https://www.youtube.com/watch?v=L FO9kebBTWXo&list=PLAUL bhlvfaiSyvvL Im-01b89dGNp1BtM6

https://www.youtube.com/watch?v=jA8aTA1Pg4s&list=PLCcWs0lpRgKcOu8LAX7GIZLIAHgyN1oVS

Wi =

https://link.springer.com/chapter/10.1007/978-1-4615-6459-1 28
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Course Outcomes: _ %?(%rr%?ny

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

Co1 Understand and derive the behaviour of the antenna and its performance parameters. L4

CO2 Design and analyze antenna arrays. L4

CO3 Design and analyze Loop, Helical and Reflector antenna. L4

CO4 Design and analyze aperture and lens antennas. L4

CO5 Study radio wave propagation and its effects. L2
COURSE ARTICULATION MATRIX
COS/| b1 | o2 | PO3 | PO4 | POS | POB | PO7 | POS | Pog | PO | POL | POL | PSO | PSO | porng
POs 0 1 2 1 2
Cco1 3 3 1 1 1 2 2 1
CO2 3 2 2 2 1 1 1 1 1
CO3 3 2 2 2 1 1 1 1 1
CO4 3 2 2 2 1 1 1 1 1
CO5 3 1 1 1 1 0 0 0
Avg 3 2 1.6 1.6 5 0.6 1 1 0.8

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC405 DIGITAL SIGNAL PROCESSING LABORATORY SEMESTER IV
PREREQUISITES CATEGORY | PC | Credit | 15
L | T[] P | TH
Hours/Week 0 0 3 3

Course Objectives:

1 To implement basic signals operations using a software tool.
2 To design FFT algorithms,
3 To design IR and FIR filters

EXPERIMENTS:

1 Generation of Signals
2 Discrete-time convolution
3 Circular convolution of two sequences
4 Sampling and effect of aliasing
5 Spectrum analysis using Discrete Fourier Transform
6 Calculation of FFT of a signal using a) Decimation in time algorithm b) Decimation in frequency algorithm
7 Design of FIR filters using a)Windowing technique b)Frequency sampling method
8 Design of IIR digital filter using Bilinear transformation
9 Design of IIR digital filter using Impulse invariant method
10 Verification of BIBO stability of a system.
Total(45P) =45 Periods
References:
1. Digital Signal Processing Using MATLAB, VinayK.Ingle John G.Proakis,Centage learning,3™

Edition,2012

SanjitK. Mitra,“DigitalSignalProcessing”,3" Edition,McGrawHillHigherEducation,2007.

E-References:

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

2. studentsfocus.com/notes/anna_university/ECE/SSEM/EC6511%20%20DSP%20Lab/EC%206511%20DIGITAL%20S
IGNAL%20PROCESSING%20LAB%20MANUAL 2013 regulation.pdf

3. vlab.co.in/ba_nptel_labs.php?id=1
Course Outcomes: %?(%rr?ofn
Upon completion of this course, the students will be able to: y

Mapped

COo1 Generate and analyze various signal processing algorithms. L4

CO2 Implement FFT algorithms, Linear/Circular convolution. L4

COo3 Design FIR filters. L3

CO4 Design IIR filters. L3
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CO5 Verify and understand system stability. L4
COURSE ARTICULATION MATRIX
COs/ o] POl | PO1 | PSO | PSO
POs POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 0 1 5 1 5 PS03
CO1 3 3 1 1 3 1 1 1 1 1
CO2 3 3 1 1 3 1 1 1 1 1
CO03 3 3 2 2 3 1 1 1 1 1
CO4 3 3 2 2 3 1 1 1 1 1
CO5 3 3 2 2 3 1 1 1 1 1
Avg 3 3 1.6 1.6 3 1 1 1 1 1

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC501 VLSI DESIGN SEMESTER V
PREREQUISITES CATEGORY PC Credit 3
L T P TH
Hours/Week 3 0 0 3

Course Obijectives:

1 Develop ability to understand the concepts of MOS transistors operations and their AC, DCcharacteristics.
2 To understand the fabrication process of CMOS technology and its layout design rules
3 Digital Design using Verilog HDL and understand CMOS chip design.

Unitl | MOS TRANSISTOR THEORY

| 9] o[ 0] 9

Introduction: NMOS, PMOS Enhancement transistor, Threshold voltage, Body effect — MOS device DCEquation, channel
length modulation, Mobility variation, MOS models, small signal AC characteristics -Complementary CMOS inverter - DC
characteristics: Noise Margin, Rise time, fall time, power dissipation, transmission gate — stick diagram — Layout diagram.

Unit1l | CMOS TECHNOLOGY

9] o] o] 9

An overview of Silicon semiconductor technology - Basic CMOS technology: nwell, P well, Twin tub andSOI Process —
CMOS process enhancements: Interconnects - circuit elements: Resistors, capacitors, Electrically alterable ROMs, bipolar
transistors - Latch up and its prevention techniques

Unit 11l | DATA PATH SYSTEMS AND ARRAY OF SUBSYSTEMS

| 9] 0] 0] 9

Datapath Subsystems, Addition/Subtraction, One/Zero Detectors, Comparators, Counters, Boolean Logical Operations, Shifters,
Multiplication Array Subsystems, SRAM, DRAM, Read-Only Memory, Serial Access Memories, Content Addressable Memory.

Unit IV | HARDWARE DESCRIPTION LANGUAGE

| 9] o] o] 9

Basic Concepts: VLSI Design flow, modules and ports, switch level modeling, Gate level modeling, Data flowmodeling,
Behavioralmodeling. Structural gate level description of decoder, equality detector, comparator, priority encoder, D-ff, half
adder, Full adder, Ripple Carry adder.

UnitV | CMOS CHIP DESIGN

| 9] 0] 0of 9

CMOS chip design options: Full custom ASICs, Standard Cell based ASICs, Gate Array based ASICs Channeled, Channel

less and structured GA, Programmable logic structures;

design flow, Need for CMOS testing

Programming of PALs, Programmable Interconnect, ASIC

Total(45L)=45 Periods

Text Books:

1. N. H. E. Weste, D.F. Harris, “CMOS VLSI design”, (4/e), Pearson , 2011

2. Samir Palnitkar: “Verilog HDL” A Guide to Digital Design and Synthesis Second Edition — SecondEdition, 2012.
Reference Books:

1. M.J.S .Smith, - “Application - Specific Integrated Circuits” — Pearson Education, 2009

2. Douglas.A.Puchnell.,Kamran Eshraghian *Basics VLSI Design and Circuits’ Third edition PrenticeHall India 2011.
3. V.G.Kirankumar, H.R.Nagesh, “Introduction to VLSI Design”, Pearson Education,2011

4, Wayne Wolf, Modern VLSI Design, Pearson Education 2003

E-References:

1. https://freevideolectures.com/Subject/\VVLSI-and-ASIC-Design

2. https://www.tutorialspoint.com/vlsi_design/visi_design_useful_resources.html

3. https://nptel.ac.in/courses/117101058/

Course Outcomes: %())(%rr?o?n
Upon completion of this course, the students will be able to: y
Mapped

Cco1 Use analytical methods and circuit analysis models in analysis of CMOScircuits. L2

COo2 Gain knowledge to understand the CMOS process technology and todesign array of systems. L3

CO3 Design data path systems. L3

CO4 Model the digital system using Verilog Hardware Description Language. L3

CO5 Gain knowledge on chip design using programmable devices. L2
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COURSE ARTICULATION MATRIX

COs/| b1 | po2 | PO3 | PO4 | POS | POS | PO7 | POS | pog | POL | POL | POL | PSO | PSO | oy
POs o | 1| 2 | 1| 2

Co1 1 1 1 2 1
coz 1 1 2 | 1
cos | 2 3 1 2 | 1
C0O4 1 2 3 2 3 1 2 1
CO5 1 T 2 | 1
Avg 0.8 0.4 1.8 0.4 0.6 1 2 1

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC502 OPTICAL AND MICROWAVE ENGINEERING SEMESTER V
PREREQUISITES CATEGORY PC Credit 3
L T| P TH
Hours/Week 3 0 0 3
Course Obijectives:
1 To understand and gain knowledge about various microwave components.
2 To study the microwave generation and amplification using microwave tubes and solid-statedevices and to understand the
concepts of strip lines and MMIC.
3 To understand the different kind of losses, signal distortion in optical wave guides and other signaldegradation factors.
Unitl | MICROWAVE COMPONENTS | 9] o] o] 9

Hybrid Circuits - Waveguide Tees - Magic Tees (Hybrid Tees) - Hybrid Rings (Rat-Race Circuits) - Waveguide Corners -
Bends and Twists - Directional Couplers - Two-Hole Directional Couplers - Reviewof low frequency parameters: Z, Y and
ABCD Parameters - Introduction to S parameters - S Matrix of a Directional Coupler - Hybrid Couplers - Circulators and
Isolators.

Unit 1l | SOLID STATE MICROWAVE DEVICES | 9] o] o] 9

Introduction- Gunn_Effect Diodes - GaAs Diode - Ridely-Watkins - Hilsun (RWH) Theory - Modes of Operation -
Microwave Generation and Amplification - Avalanche transit - Time devices — Introduction -Read Diode -IMPATT Diodes -
TRAPATT Diodes -BARITT Diodes - Parametric Devices.

UnitIll | MICROWAVE TUBES | 9] o] o] 9

Klystrons - Two cavity Klystron Amplifiers - Reflex Klystrons - Velocity Modulation - Power Output andEfficiency - Electronic
Admittance - Helix Traveling - Wave Tubes (TWTSs) - Slow-Wave structures - Amplification Process - Convection Current - Axial
Electric Field - Wave Modes - Gain Consideration - Magnetron Oscillators - Cylindrical Magnetron - Coaxial Magnetron.

Unit IV | SIGNAL DEGRADATION IN OPTICAL FIBERS | 9] o] o] 9

Attenuation - Absorption losses - Scattering losses - Bending Losses - Core and Cladding losses - Signal Distortion in Fibers -
Intermodal delay - Intramodal dispersion - Factors contributing to dispersion - Group Delay - Material Dispersion - Wave guide
Dispersion - Basics of semiconductor physics — LED — Structures- Light source materials - Quantum efficiency and LED power
- LASER diodes.

UnitV | FIBER OPTICAL RECEIVERS AND DIGITAL TRANSMISSIONSYSTEM | 9] 0] 0] 9

Physical principles of photodiodes - PIN photo diode - Avalanche photo diodes - Photodetector noise - SNR- Detector response
time - Double Hetero structure photodiodes - structure for INnGaAS APDs -Temperature effect on avalanche gain - Fundamental
receiver operation - Digital signal transmission - Error sources - Front end amplifier - Digital receiver performance - Receiver
sensitivity - Optical Amplifiers — Types - Erbium Doped fiber amplifier..

Total(45L)=45 Periods

Text Books:

1. Samuel Y.Liao, “Microwave Devices and Circuits”, 3rd Edition, Pearson education, 2008.

2. Gerd Keiser, “Optical Fiber Communication” , 3rd& 4th Edition, McGraw —Hill International, 2012
Reference Books:

1. R.E. Collin, “Foundations for Microwave Engineering”, 2nd Edition, IEEE Press , 2002.
2. David M.Pozar, “Microwave Engineering”, 2nd Edition, John Wiley & Sons, 2003
3. P.A.Rizzi, “Microwave Engineering Passive circuits”, PHI
4. | S.C.Gupta, “Textbook on Optical Fiber Communication and its applications”, 2nd Edition, PHI,2012.
E-References:
1. https://nptel.ac.in/courses/108101112
2. http://nptel.ac.in/courses/113104012/
3. http://nptel.ac.in/courses/115102026/
Course Outcomes: _ %?((())rr?o?ny
Upon completion of this course, the students will be able to: Mapped
CO1 Explain the active and passive microwave components used in microwavecommunication. L1
CO2 Have an in-depth knowledge of microwave generation and amplification. L2
CO3 Calculate the degradation in the signal due to losses and dispersion. L4

50


http://nptel.ac.in/courses/113104012/
http://nptel.ac.in/courses/115102026/

Explain the various optical sources and optical detectors and their use inthe optical communication

CO4 system. L5

CO5 Thorough knowledge about optical transmitter and receiver types anddesign L3
COURSE ARTICULATION MATRIX
COS/'| b1 | po2 | PO3 | PO4 | POS | PO | PO7 | POS | PO | PO | POL | POL | PSO | PSO | pornq
POs 0 1 2 1 2
co1 2 2 2 1 1 2 1
CO2 3 2 3 2 1 2 1
COo3 2 2 2 2 1 2
CO4 2 2 2 2 1 2
CO5 1 2 2 1 2 1
Avg 2 2 2.2 1.2 14 1.6 1.4

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC503 | PRINCIPLES OF MANAGEMENT SEMESTER V
PREREQUISITES CATEGORY PC Credit 3
L T P TH
Hours/Week 3 0 0 3
Course Objectives:
1 Understand the managerial functions like planning, organizing, staffing, leading and controlling
2 Understand international aspect of management
3 Understand the method of applying principles in various managerial situations.
Unitl | HISTORICAL DEVELOPMENT | 9] o] o] 9

Definition of Management — Science or Art — Management and Administration — Role of managers - Development of
Management Thought — Contribution of Taylor and Fayol — Functions of Management —QOrganizational and environmental
factors — Managing globally — Strategies to international business - Types of Business Organization.

Unit Il | PLANNING | 9] o] o] 9

Nature and Purpose — Steps involved in Planning — Objectives — Setting Objectives — Process of Managing by Objectives —
Strategies, Policies and Planning Premises - Barriers to planning Forecasting — Decision-making

Unit Il | ORGANISING | 9] o] 0] 9

Nature and Purpose — Formal and informal organization — Organization Chart — Structure and Process Departmentation by
difference strategies — Line and Staff authority — Benefits and Limitations — De- Centralization and Delegation of Authority —
Staffing — Selection Process - Techniques — HRD — Managerial Effectiveness — performance appraisal — Managing team conflict.

Unit IV | DIRECTING 9l o] o] 9

Scope — Human Factors — Creativity and Innovation — Harmonizing Objectives — Leadership — Types of Leadership
Motivation — Hierarchy of needs — Motivation theories — Motivational Techniques — Job Enrichment — Communication —
Process of Communication — Barriers and Breakdown — Effective Communication — Electronic media in Communication —
Interpersonal Skills.

UnitV | CONTROLLING | 9] o] o] 9

System and process of Controlling — Requirements for effective control — The Budget as Control Technique —Information
Technology in Controlling — Use of computers in handling the information — Productivity — Problems and Management —
Control of Overall Performance — Direct and Preventive Control — Reporting — The Global Environment — Globalization and
Liberalization — International Management and Global theory ofManagement — Total quality management(TQM) principles.

Total(45L)=45 Periods

Text Books:

1. Harold Kooritz& Heinz Weihrich , “Essentials of Management”, Tata McGraw-Hill, 2015.

2. Joseph L Massie “Essentials of Management”, 4th Edition, Prentice Hall of India, (Pearson), 2003
Reference Books:

1. Tripathy PC and Reddy PN, “Principles of Management”, Tata McGraw-Hill, 1999.
2. Decenzo David, Robbin Stephen A, “Personnel and Human Reasons Management”, Prentice Hall oflndia, 1996
3. AF Stomer, Freeman R. E and Daniel R Gilbert,” Management,”, 6th Edition,Pearson Education,2004
4, Fraidoon Mazda, “Engineering Management”, Addison Wesley,2000.
E-References:
1. https://www.coursera.org/learn/fundamentals-of-management
2. https://nptel.ac.in/courses/122108038/
3. https://alison.com/course/an-introduction-to-the-principles-of-management
Course Outcomes: E;?((())rr?o?n
Upon completion of this course, the students will be able to: y
Mapped
COo1 Apply the principles of management for all kinds of people in all kinds oforganization L2
CO2 Understand the managerial functions like planning, organizing, staffing,leading and controlling L2
CO3 Gain Basic knowledge on international aspect of management L2
CO4 Understand basics of Total Quality Management L2
CO5 Improve interpersonal managerial skills L2
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COURSE ARTICULATION MATRIX

COs/'| b1 | po2 | PO3 | PO4 | POS | POG | PO7 | POS | pog | POL | PO1 | POL | PSO | PSO | noyg
POs o | 1| 2| 1| 2

Co1 2 2 2 - - 2 1 2 2
CO2 2 3 2 - 2 2 1 2 2
COo3 2 2 2 - - 2 1 2 2
C0O4 2 - 2 1 2 1 2 2
CO5 2 3 2 3 2 2 1 2 2
AVg 2 2 2 0.6 1 2 1 2 2

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC504 ELECTRONIC MEASUREMENTS SEMESTER V
PREREQUISITES CATEGORY PC Credit 3
L T P TH
Hours/Week 3 0 0 3

Course Objectives:

1 To Know the basic measurement concepts, units, standards, various types of meters and errors.

2 Learn to measure unknown value of components using bridges and understand the concept of various signal generator and

analyzers.

3 To gain knowledge on Different types transducers and their usage in the Data Acquisitionsystem

4 To emphasize the need for Data display recording and systems

Unitl | BASIC MEASUREMENTS | 9] 0[] 0] 9

Introduction — Characteristics of measurement systems — Static and Dynamic — Errors in Measurements — Calibration and
Standards - DC Ammeters and Voltmeters - AC Ammeters and Voltmeters - Multirange — Ohm meter: series Type, Shunt
Type — Electronic Multimeter

Unit 11 | BRIDGE MEASUREMENT [ 9] 0] 0] 9

Introduction - DC Bridges and their Applications - Wheatstone Bridge - Kelvin Bridge - AC Bridges and their Applications -
Maxwell’s Bridge - Hay Bridge - Schering Bridge - Wein Bridge - Wagner ground Connection

Unit I11_ | SIGNAL GENERATOR & ANALYZERS | 9] 0] 0] 9

Signal Generators: Sine wave generator, Frequency Synthesized Generator, Sweep frequency Generator. Pulse and square wave
generators. Function Generators. - Sweep Frequency Generator - Pulse and square wave generator - Function Generators - Signal
Analyzers: Wave Analyzers - Harmonic Distortion Analyzers — Spectrum Analyzers.

Unit IV_| TRANSDUCER & DATA ACQUISITION SYSTEMS | 9] 0] 0] 9

Classification of Transducers — Variable Resistive transducers — Strain gauges, Thermistor, RTD - Variable Inductive transducers
- LVDT, RVDT - Variable Capacitive Transducers - Photo electric transducers, Piezo electric transducers — Thermocouples -
Thermistors — Smart / intelligent sensors, Data Acquisition System: Interfacing transducers to Electronics Control and Measuring
System.

UnitV | DATADISPLAY RECORDING AND SYSTEMS | 9] 0] 0] 9

Dual trace CRO — Digital storage and Analog storage oscilloscope. Analog and Digital Recorders and printers. Virtual
Instrumentation - Block diagram and architecture — Applications in various fields. Measurement systems applied to Micro and
Nanotechnology.

Total(45L) =45 Periods

Text Books:

1. Albert D.Helfrick and William D. Cooper, “Modern Electronic Instrumentation and Measurement Techniques”, 50
Edition, PHI, 2011.

2 A.K. Sawhney, “A Course in Electrical & Electronic Measurements & Instrumentation”, Dhanpat Rai and Co, 2010.

F\"eference Books:

1. John G. Webster, “Measurement, Instrumentation, and Sensors Handbook”, CRC Press. 2014

2. Robert A.Witte, “Electronic Test Instruments, Analog and Digital Measurements”, 2" Edition, Pearson Education, 2004.

3. K. Lal Kishore, “Electronic Measurements and Instrumentations”, Pearson Education, 2005.

4. Deoblin E.O. “Measurement Systems - Application and Design”, McGraw Hill, 4th Edition, 2005

E-References:

1. https://nptel.ac.in/courses/108105153

2. http://bcas.du.ac.in/wp-content/uploads/2020/04/Study-Material-Dr.-Avneesh-Mittal.pdf

3. http://www.academia.edu/8140873/A_K.Sawhney-

Course Outcomes: %?(%rr?ofn

Upon completion of this course, the students will be able to: y
Mapped

Co1 Discuss about the principles of various measurement techniques and identify its errors L2

6{0) Have knowledge on designing and to find the unknown elements in the measuring bridges. L3

CO3 To categorize different instruments used for signal generation and analysis. L2

CO4 Analyze the transducers and its impact and to understand the function of Data acquisition systems. L2

CO5 To have knowledge on Data display and recording Systems. L1
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COURSE ARTICULATION MATRIX

COs/ | b1 | po2 | PO3 | PO4 | POS | POB | PO7 | POS | Pog | PO | POL | POL | PSO | PSO | horqq
POs o | 1| 2 | 1] 2

Co1 3 2 1 1 3 2
Cc02 3 2 2 1 3 1 2
CO03 3 1 1 2 3 1 2
CO4 3 1 2 3 1
CO5 3 2 1 1 3 2 2
Avg 3 1 1 1 1 3 0.8 1.8

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)

55




23PTEC505 VLSI Design and Embedded Systems Laboratory SEMESTER V

PREREQUISITES CATEGORY | PC | Credit 15
L | TP TH
Hours/Week 0 0 3 3

Course Objectives:

1 Digital system design using Hardware Description Language.

2 To practically train the programming concepts using Verilog HDL and implement in FPGA.

3 Design the Building Blocks of Embedded Systems and simulation tools.

EXPERIMENTS:

1 Design and simulate Combinational circuits using Verilog HDL.

2 Design and simulate Sequential circuits using Verilog HDL.

3 Design Traffic light controller using Verilog HDL.

4 Study of FPGA Board.

5 Implementation of ALU/MAC unit in FPGA.

6 Implementation of Flip-Flops in FPGA.

7 Embedded program for 1/O interfacing using PIC controller..

8 Design a stepper motor controller using LCD and keys in PIC controller.

9 Generate 3-phase PWM signals and demonstrate the utility of PWM with high bright LED lights using RL 78.

10 | Measure room temperature and display the same in a LCD with keyboard interaction using RL 78

11 | Demonstrate the usage of watchdog timers and voltage detection facilities of RL78 in an application.

12 | Basic experiments using ARM cortex

Total(45P)=45 Periods

References:

1. Samir Palnitkar: “Verilog HDL” A Guide to Digital Design and Synthesis Second Edition , 2nd Edition, Pearson
Education , 2012.

2. J.Bhaskar, “ Verilog HDL Primer” 2nd Edition, 2004.

E-References:
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1. https://www.tutorialspoint.com/vlisi_design/visi_design_verilog_introduction.htm

Course Outcomes: Bloom’s
Upon completion of this course, the students will be able to: Taxonomy
Mapped
Cco1 Model a combinational circuit using Verilog HDL. L2
COo2 Model sequential circuit using Verilog HDL. L3
COos3 Import the logic modules into FPGA boards. L3
CO4 Write, debug and compile embedded processors programs for a given Application. L6
CO5 Implement interrupt control for a given embedded System. L3
COURSE ARTICULATION MATRIX
COs/POs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
COo1 2 3 2 2
CO2 2 3 2 2 2 3
COo3 2 3 2 2 2 2
CO4 2 3 2 2 2 3 2
CO5 2 3 2 2 2 2
Avg 2 3 16 | 16 2 2.4 0.4

3/2/1=indicates strength of correlation (3-High,2-Medium,1-Low)
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23PTEC601 \ COMPUTER NETWORKS SEMESTER VI
PREREQUISITES CATEGORY PC Credit 3
L T P TH
Hours/Week 3 0 0 3

Course Objectives:

1. To introduce the basic concept in modern data communication and computer networking.

2. To introduce the students the functions of different layers and in-depth knowledge of data link layer.

3. To make students to get familiarized with different protocols and network layer components.

4, To introduce the basic functions of transport layer and congestion in networks.

5. To understand the concepts of various network Applications and Data security.

Unit| | NETWORK FUNDAMENTALS AND PHYSICAL LAYER [ 9] o] 0]

Components — networks — Topologies — The OSI reference model - layers and duties. TCP/IP reference model — layers and
duties, Physical Layer: Transmission Media — Guided media & unguided media - EIA 232, SONET

Unit 1l | DATALINK LAYER | 9] 0] 0]

Logical link control Functions: - Framing, Flow control, Error control: CRC, LLC protocols -HDLC, P to P- Medium access
layer: - Random access, Controlled access, Channelization - Wired LANs: Ethernet IEEE 802.3, IEEE 802.4, and IEEE 802.5.
Internetworking, Interconnection issues, Interconnection devices: - Repeaters, Hubs, Routers/switches and Gateways.

Unit 111 [ NETWORK LAYER"® | 9] 0] 0]

Switching-Circuit switching, packet switching, message switching. Internet protocols; IPV4, IPV6, ARP, RARP, ICMP, IGMP,
VPN. Network Routing Algorithms - Unicast routing protocol: Distance Vector Routing — LinkState Routing — Multicast
Routing.

Unit IV | TRANSPORT LAYER | 9] 0] 0]

Transport Services, Elements of Transport protocols, Connection management, — User Datagram Protocol (UDP) —
Transmission Control Protocol (TCP) —Congestion Control and Quality of services (QoS) — Integrated Services

UnitV | APPLICATION LAYER | 9] 0] 0]

Domain Name Space (DNS) — Electronic mail (SMTP, MIME, POP3, IMAP4) - Application protocols: WWW, HTTP, FTP
and TELNET, Network management protocol: SNMP.

Total(45L)=45 Periods

Text Books:

1. Behrouz A. Foruzan, “Data communication and Networking”, TMH, 4th edition, 2014.

2. James. F. Kurouse & W. Ross, “Computer Networking: A Top down Approach Featuring”, Pearson, 2020.

Reference Books:

1. Larry L.Peterson& Peter S. Davie, “Computer Networks”, Harcourt Asia Pvt. Ltd., Second Edition.
2. Andrew S. Tanenbaum, “Computer Networks”, PHI, Fourth Edition, 2003.
3. | An Engineering Approach to Computer Networks-S. Keshav, 2nd Edition, Pearson Education
4, Ajit Pal, “Data Communication and Computer Networks”, PHI, 2014.
E-References:
1. https://nptel.ac.in/courses/106105183
2. https://www.mbit.edu.in/wp-content/uploads/2020/05/Computer-Networks-5th-Edition.pdf
Course Outcomes: %())((())rr?o?n
Upon completion of this course, the students will be able to: y
Mapped
Explain the basic concept in modern data communication and different level of layers in the
Co1 L2
protocol
CO2 Analyze the functions and services of data link layer L4
CO3 Categorize the functions and services of network layer L2
CO4 Examine the basic functions of transport layer and congestion in networks L2
CO5 Analyze the concepts of various network applications and data security L4
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23PTEC602 SATELLITE COMMUNICATION SEMESTER VI

PREREQUISITES: CATEGORY | PC | Credit 3
L TP TH
Digital Communication Hours/Week 3 0 0 3

Course Obijectives:

1. | The goal of the course is to introduce students to the fundamentals of satellite communication

2. | To provide them with a sound understanding of how a satellite communication system successfully transfers information
from one earth station to another.

3. | To expose them to examples of applications and tradeoffs that typically occur in engineering system design, and to ask
them to apply the knowledge in design problems.

Unit | OVERVIEW OF SATELLITE SYSTEMS, ORBITS AND LAUNCHING 9 |0 0| 9
METHODS

Introduction — Frequency Allocations for Satellite Services — INTELSAT — U.S.Domsats — Polar Orbiting Satellites- Kepler’s
First Law — Kepler’s Second Law — Kepler’s Third Law — Definitions of Terms for Earth -orbiting Satellites — Orbital Elements —
Apogee and Perigee Heights — Orbital Perturbations - Local Mean Solar Time and Sun - Synchronous Orbits.

Unit1l | GEOSTATIONARY ORBIT & SPACE SEGMENT ERERERE

Introduction — Antenna Look Angels — The Polar Mount Antenna — Limits of Visibility — Near Geostationary Orbits — Earth
Eclipse of Satellite — Sun Transit Outage — Launching Orbits - Power Supply — Attitude Control — Station Keeping — Thermal
Control — TT&C Subsystem — Transponders - Antenna Subsystem — Morelos and Satmex5 — Anik-Satellites — Advanced Tiros -

Unit 111 | EARTH SEGMENT & SPACE LINK ol ol olo

Receive_Only Home TV Systems — Master Antenna TV System — Community Antenna TV System — Transmit_Receive Earth
Stations - Equivalent Isotropic Radiated Power — Transmission Losses : Free-Space Transmission — Feeder Losses — Antenna
Misalignment Losses — Fixed Atmospheric and lonospheric Losses — Link Power Budget Equation — Carrier-to-Noise Ratio —
Uplink — Down link - Effects of rain — Combined Uplink and Downlink C/N Ratio — Inter modulation Noise.

Unit IV | SATELLITE ACCESS ol ololo

Single Access — Preassigned FDMA - Demand-Assigned FDMA - SPADE System - Bandwidth-limited and Power-limited
TWT amplifier operation - TDMA -On-board signal Processing for TDMA / FDMA operation - Satellite switched TDMA - Code
Division Multiple Access.

Unit vV DBS & SATELLITE MOBILE AND SPECIALIZED SERVICES 9] 0 O 9

Direct Broadcast Satellite (DBS) Television - Orbital Spacing - Power Rating and Number of Transponders -Frequencies and
Polarization -Transponder capacity - Bit rates for digital Television -The Home Receiver Outdoor Unit(ODU)-The Home
Receiver Indoor Unit(IDU) — HDTV - Satellite Mobile Services — VSATs — GPS —Orbcomm.

Total (45L)= 45 periods

Text Books:

1. Dennis Roddy, Satellite Communications, Tata McGraw-Hill Education Private Limited, fourth edition, 2009

2. | Barry George Evans, Satellite communication systems, 3™ Edition, IET Publications 1999

Reference Books:

1. Tlmothy Pratt — Charles Bostian& Jeremy Allmuti, Satellite Communications, John Willy & Sons (Asia) Pvt. Ltd,

2. Wllbur L. Pritchars Henrl G.SuyderHond Robert A.Nelson, Satellite Communication Systems Engineering, Pearson

3. | M. Rlchharla Satellite Communication Systems (Design Principles), Macmillan Press Ltd. Second Edition 2003.

4. | Satellite communication engineering By Michael O. Kolawole, CRC Press, 2002.

E-References:

1. | http://nptel.ac.in/courses/117105131/

2. | http://nptel.ac.in/courses/106105082/33

3. | https://ocw.mit.edu/courses/aeronautics-and-astronautics/16-851-satellite-engineering-fall-2003/lecture-notes/
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Course Outcomes: Bloom’s
Upon completion of this course, the students will be able to: Taxonomy
Mapped
Cco1 Describe the motion of satellite in the orbit and understand orbital effects in communications system L2
performance.

CO2 Calculate the received carrier power at the input of earth station receiver or satellite transponder. L3

COo3 Compute the noise power and carrier to noise ratio at the input of earth station or satellite transponder L3

CO4 Calculate losses and design both up-link and down link L3

CO5 design domestic satellite system using small earth station L2

COURSE ARTICULATION MATRIX
COs/PQOs | PO | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO 11 PO12 | PSO1 PSO2 PS03
1

co1 2 2 2 1 1 2 1
Co2 2 1 1 2 1 1 2 2
COo3 2 1 1 1 1 1 2 1
Co4 2 1 1 1 1 2 2 1
CO5 1 1 1 1 1 2 1 1
Avg 14 12112 14| 1 1.4 1.8 1.2

3/2/1 - indicates strength of correlation (3-High,2- Medium,1- Low)
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23PTEC603 COMMUNICATION SYSTEMS LABORATORY SEMESTER VI

PREREQUISITES CATEGORY | PC | Credit |15

L|T|P|TH
0|0]|3]3

Hours/Week

Course objectives:

1. [To make the students to understand the basics of analog and digital modulation techniques
2. [To deal with the different pulse modulation schemes.
3. [To simulate different modulation scheme using suitable tool.

EXPERIMENTS

1Generation and detection of AM signal

2. [Generation and detection of FM signal
3. |Pulse Amplitude Modulation
4. |Pulse Width Modulation
5. [Pulse Position Modulation
6. [Sampling and reconstruction of signals
7. |Digital Modulation Techniques: ASK,PSK,FSK,QPSK
8. |Delta and Adaptive Delta modulation
9. [Pulse Code Modulation
10. [Time Division Multiplexing and De multiplexing
11. |Generation of various line codes.
12. Simulation and performance analysis of analog and digital modulation techniques .
Total (45P)= 45 Periods
Text Books:
1. |S.Poorna Chandra, B.Sasikala, “Electronics Laboratory Primer”, S.Chand& Company Ltd, 2010.
2. |L.K. Maheshwari, M.M.S. Anand, “Laboratory Manual for Introductory Electronics Experiments”, New age International (P)
Limited Publishers, 2010.
3. [Simon Haykin S., "Digital Communications Systems", 3™ Edition, John Wiley and Sons, 2013.
Reference Books:
1. [Simon Haykins, “Digital Communications” John Wiley, 2017.
2. [Taub& Schilling, “Principles of Digital Communication”, 28" reprint , Tata McGraw-Hill, 2014.
3. |R.N.Mutagi,”Digital Communication”, 2" Edition, Oxford University Press, 2013
4. |Dennis Roddy, John Coolen, Electronic Communications”, 10" impression, Pearson Prentice Hall, 2013.

E-References:

1. |https://umairbfrend.files.wordpress.com/2015/01/analogue-digital-communication-manual_august-2015.pdf
2. |https://stannescet.ac.in/cms/staff/gbank/ECE/Lab_Manual/EC8561- COMMUNICATION%20SYSTEM%20LABORATORY -
2062944779-EC%208461%20communication%20systems%20manual.pdf
3. www.vlab.co.in/ba-nptel-labs-electronics-and-communications
Course Outcomes: Bloom’s  Taxonomy
Upon completlon of this course, the students will be able to: Mapped
Co1 Generate and analyse analog and digital modulated signals. L4
COo2 Sample the given analog signal for various sampling frequency. L4
Co3 Generate various line codes for digital signals. L3
CO4 Multiplex and demultiplex digital signals L3
CO5 Write codes for various analog and digital modulation schemes. L3
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COURSE ARTICULATION MATRIX

COs/ | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2 | PSO3
ggi 1 2 2 1 2 1 2 2 2
COo2 1 2 2 1 2 1 1 2 2
CO3 1 2 2 1 2 1 2 2 2
CO4 1 2 2 1 2 1 1 2 2
CO5 2 2 2 1 2 1 2 2 2
Avg 2.8 2 2 1 2 1 1.6 2 2

3/2/1 - indicates strength of correlation (3-High,2- Medium,1- Low)
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23PTEC701 WIRELESS AND MOBILE COMMUNICATION SEMESTER VII
PREREQUISITES CATEGORY | PC Credit 3
L T P TH
Digital Communication Hours/Week 0 0 3

Course Objectives:

1. To make the students understand the basics of wireless and mobile communication

2. To understand the basics and design if cellular system.

3 To have an insight into the various propagation models and the speech coders used in mobile communication

Unit | INTRODUCTION AND MODERN WIRELESS COMMUNICATION SYSTEMS 9 |0] 0|9

Introduction to wireless communications - History and evolution — Mobile radio system around the world — Examples of common
wireless communication systems - Trends in cellular radio and personal communications - Modern wireless communication
systems: 2G Cellular networks — 3G wireless networks - 4G mobile web access - 5G faster wireless network - Wireless network

Unit Il THE CELLULAR CONCEPT:SYSTEM DESIGN FUNDAMENTALS AND 9 |0] 0|9
MODULATION TECHNIQUES FOR MOBILE RADIO

Frequency reuse - Channel Assignment strategies - Handoff strategies - Interference and system capacity -Trunking and grade of
service - Improving coverage and capacity in cellular systems - Modulation: Combined linear and Constant envelope modulation
techniques: Mary PSK,M_ary QAM,M_ary FSK and OFDM.

Unit 11l | MOBILE RADIO PROPAGATION:LARGE SCALE PATH LOSS lo | ololog

Introduction to Radio wave propagation - Free-space propagation model - 3 basic propagation mechanisms and models : reflection -
Ground reflection model — Diffraction - Knife-edge diffraction model -Scattering — radar cross section model - Practical Link
budget design using path loss models - Outdoor propagation models - Indoor propagation models

Unit IV | MOBILE RADIO PROPAGATION:SMALL-SCALE FADING AND lo | olo]og

Small-Scale fading: Small scale multipath propagation - Impulse response model of a multipath channel - Small-scale multipath
measurements - Parameters of mobile multipath channels — Types of small-scale fading- Introduction to shape factors: Angular
spread - Angular constriction - Azimuthal Direction of maximum fading .

Unit VvV EQUALISATION,DIVERSITY AND CHANNEL CODING 91 0/ 019

Equalisation: Fundamentals — Training a generic adaptive equalizer — Equalizers in a communication receivers -Survey of
equalization - Linear equalizers - Nonlinear equalization - Algorithms for adaptive equalization — Diversity: Practical Space
Diversity Considerations - Polarization diversity -Frequency diversity -Time diversity - RAKE receiver — coding: Speech coding —
Vocoders - LPC-Choosing Speech Codecs for Mobile communication - GSM codec - USDC codec

Total (45L)= 45 periods

Text Books:

1. Theodore S.Rappaport , “Wireless Communications:Principles and Practice”, 2™ Edition.”, Pearson,2012.

2. Simon Haykin, “Digital Communications” Student Edition, John Wiley & sons, 2008.

Reference Books:

1. A Molisch,Wiley, “Wireless Communications”, 2" Edition, 2010.

2. V.K. Garg, “Principles and Applications of GSM”, Pearson Edition.

3. V K. Garg, “IS-95 CDMA and CDMA 2000, Pearson Edition.

4, S. Haykins, “Communication Systems”, 5" Edition, John wiley, 2008.

E-References:

1. http://www.pdfsdownload.com/download-pdf-for-free/wireless+communication+rappaport

2. https://www.oreilly.com/library/view/wireless-communications-principles/0130422320/

3. https://en.wikipedia.org/wiki/Adaptive _equalizer

Course Outcomes: Bloom’s
Upon completion of this course, the students will be able to: Taxonomy
Mapped
CO1 |: | Characterize a wireless channel and evolve the system design specifications and understand the L2
difference between wireless compared to wired counterpart.
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Cc02 Design a cellular system, with improved coverage and capacity with the cell structure based L3
on the resource availability and traffic demands and able to calculate interference .

COo3 Identify various propagation effects and calculate large scale path loss. L3

Cco4 Analyze small scale and multipath fading in mobile environment. L2

CO05 Exploit multiple antenna techniques for capacity/performance gains and design L2

COURSE ARTICULATION MATRIX
COs/POs PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO 11 | PO12 | PSO1 | PSO2 | PSO3
1 2 3 4 5 6 7 8 9 10

co1 1 1 2 1 1 2 1
Cco2 2 1 2 2 1 1 2 2
Co3 1 1 1 1 1 1 2 1
COo4 1 1 2 1 1 1 2 1
CO5 1 1 1 1 1 1 2 1
Avg 1 1 114114 ] 1 1 2 1.2

3/2/1 - indicates strength of correlation (3-High,2- Medium,1- Low)
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23PTECT702 HIGH SPEED NETWORKS SEMESTER VII

PREREQUISITES CATEGORY | PE | Credit 3
1. | Computer Networks

Hours/Week il N A I

3 0 0 3

Course Obijectives:

1. | To understand the packet switching, ATM and Frame relay networks.

2. | To know the techniques involved to support real-time traffic and congestion control.

3. | To be familiar with different levels of quality of service to different applications.

Unit] | INTRODUCTION TO HIGH SPEED NETWORKS [9]0]0] 9

The need for a protocol architecture — The TCP/IP protocol architecture — Internetworking — Packet switching networks — Frame
Relay Networks — Asynchronous transfer mode: ATM Protocol Architecture, ATM logical Connections, ATM Cells, ATM Service
Categories, AAL — High Speed LANSs: Fast Ethernet, Gigabit Ethernet, Fibre Channel — Wireless LANSs: applications,
requirements — Architecture of 802.11 .

UnitIl | CONGESTION AND TRAFFIC MANAGEMENT ERNIE

Queuing Analysis — Queuing Models — Single Server Queues — Effects of Congestion —Congestion Control — Traffic Management
— Congestion Control in Packet Switching Networks — Frame Relay Congestion Control.

Unit Il | TCP AND ATM CONGESTION CONTROL [9]0]0] 9

TCP Flow control — TCP Congestion Control — Retransmission — Timer Management — Exponential RTO back off — KARN’s
Algorithm — Window management — Performance of TCP over ATM — Traffic and Congestion control in ATM — Requirements —
Attributes —Traffic Management Frame work, Traffic Control — ABR traffic Management — ABR rate control, RM cell formats,
ABR Capacity allocations — GFR traffic management.

Unit IV | INTEGRATED AND DIFFERENTIATED SERVICES |9 |0]0]9

Integrated Services Architecture — Approach, Components, Services — Queuing Discipline: FQ, PS, BRFQ, GPS, WFQ
— Random Early Detection — Differentiated Services.

UnitV | PROTOCOLS FOR QOS SUPPORT EREIRE

RSVP — Goals and Characteristics, Data Flow, RSVP operations, Protocol Mechanisms — Multiprotocol Label Switching —
Operations, Label Stacking, Protocol details — RTP — Protocol Architecture, Data Transfer Protocol, RTCP.

Total (45L)= 45 Periods

Text Books:
1 Warland, Pravin Varaiya, “High performance communication networks”, Second Edition, Jean Harcourt Asia Pvt. Ltd,
' 2001.

2. William Stallings, “High speed networks and internets”, Pearson Education, Second Edition, 2002.

Reference Books:

1. James F. Kurose, Keith W. Ross, “Computer Networking, A Top-Down Approach Featuring the Internet”, Pearson
Education, Third Edition, 2011

2. IrvanPepelnjk, Jim Guichard, Jeff Apcar, “MPLS and VPN architecture”, Cisco Press, Volume 1 and 2, 2003.

3. Abhijit S. Pandya, Ercan Sea, “ATM Technology for Broad Band Telecommunication Networks”, CRC Press, New York,
2004.

4, Kaven Pahlavan And Prashant Krishnamoorthy, “Principles Of Wireless Network”, Prentice Hall Of India, 2010.

E-References:

1. http://freevideolectures.com/Course/2278/Data-Communication/30

2. http://nptel.ac.in/courses/106105082/30

3. https://nptel.ac.in/courses/106105183
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Course Outcomes:

Bloom’s

U