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PROGRAM ELECTIVE
COURSES (PEC)
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B.Tech. Programmes
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6" Semester

Program Elective Course-I

B.Tech. ECE, Program Elective Course-I

Course Code

Course Name

PEC-ECE308-T

CONSUMER & INDUSTRIAL ELECTRONICS

PEC-ECE310-T

COMPUTER NETWORKS

PEC-ECE312-T

SATELLITE & RADAR COMMUNICATION

PEC-ECE314-T

POWER ELECTRONICS

PEC-ECE316-T

OPTICAL COMMUNICATION

PEC-ECE318-T

DRONE AND ANTI-DRONE TECHNOLOGY

PEC-ECE320-T

VLSI FABRICATION TECHNOLOGY

*Any one MOOC/SWAYAM /equivalent course not studied earlicr.

7" Semester

Program Elective Course-11

B.Tech. ECE, Program Elective Course-11

Course Code

Course Name

PEC-ECE407-T

SPECIAL TOPICS IN VLS|

PEC-ECE409-T

ANTENNA & WAVE PROPAGATION

PEC-ECE411-T ARTIFICAL INTELLIGENCE & MACHINE
B LEARNING
PEC-ECE413-T | OBIECT ORIENTED PROGRAMMING USING
IAVA
PEC-ECE415-T COMPUTER GRAPHICS

PEC-ECE417-T

ADVANCE COMPUTER ARCHITECTURE

PEC-ECE407-P

SPECIAL TOPICS IN VLSI LAB

PEC-ECE409-P

ANTENNA & WAVE PROPAGATION LAB

PEC-ECE4[1-P ARTIFICAL INTELLIGENCE & MACIIINE
LEARNING LAB i

PEC-ECE413-P OBII'CT ORIENTED PROGRAMMING USING
JAVA LAB

PEC-ECE415-P COMPUTER GRAPHICS |LAB

PFC-ECE417-P

ADVANCE COMPUTER ARCHITECTURE
I.LAB

::'7\nv one MOOC/SWAY AM /equivalent course not studied carlicr.
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8" Semester

Program Elective Course-I1]

B.Tech. ECE, Program Elective Course-111

Course Code

Course Name

PEC-ECE402-T

SYSTEM VERILOG

PEC-ECE404-T

ROBOTICS

PEC-ECE406-T

MICRO AND NANO ELECTRO MECHANICAL

SYSTEMS
PEC-ECE408-T DIGITAL IMAGE PROCESSING
PEC-ECE410-T PHOTONIC SYSTEMS
PEC-ECE412-T DATA ANALYTICS AND MINING

PEC-ECE402-P

SYSTEM VERILOG LAB

PEC-ECE404-P

ROBOTICS LAB

PEC-ECEA406-P

SYSTEMS LAB

MICRO AND NANO ELECTRO MECHANICAL

PEC-ECE408-P

DIGITAL IMAGE PROCESSING LAB

PEC-ECE410-P

PHOTONIC SYSTEMS LAB

PEC-ECE412-P

DATA ANALYTICS AND MINING LAB

*Any one MOOC/SWAYAM ‘equivalent course not studied carlier.

Prosram Elective Course-1V

B.Tech. ECE, Program Elective Course-1V

Course Code

Course Name

PEC-ECE414-T ANALOG CMOS IC DESIGN
PEC-ECE416-T WIRELESS SENSOR AND NETWORKS
PEC-ECE418-T ADAPTIVE SIGNAL PROCESSING
PEC-ECE420-T WEB TECIINOLOGIES

PEC-ECE422-T RADIO OVER FIBER

PEC-ECE424-T MULTIMEDIA TECHNOLOGIES

*Any one MOOC/SWAY AM /equivalent course not studied carlier.

Program Elective Course-V

B.Tech. ECE, Program Elective Course-V

Course Code

Course Name

PEC-ECE426-T

CLOUD COMPUTING

PEC-ECE428-T

SYSTEM DESIGN USING FPGAS

PEC-ECE430-T

MOBILE APPLICATION DEVELOPMENT

PEC-ECE432-T

CYBER SECURITY

PEC-ECE434-71

LLEARNING

NEURAL NETWORKS AND DEEP

PEC-ECE436-T

BATTERY MANAGEMENST SYSTEM

PEC-ECEA426-P

CLOUD COMPUTING LAB

PEC-ECE428-P

SYSTEM DESIGN USING FPGAS LAB

N
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PEC-ECE430-P  MOBILE APPLICATION DEVELOPMENT
LAB

PEC-ECE432-pP CYBER SECURITY LAB

PEC-ECE434-P NEURAL NETWORKS AND DEEP
LEARNING LAB

PEC-ECE436-P BATTERY MANAGEMENST SYSTEM LAB

*Any one MOOC/SWAYAM /equivalent course not studicd earljer.
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OPEN ELECTIVE COURSES

Oftered for

B.Tech. Programmes

w.e.f. 2021-22
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4 | OE-ECE-392-T | DRONE AND ANTI-DRONE Electronics and 3
TECHNOLOGY Communication Enginecring
5 | OE-FT-392-T | FOOD SAFETY, QUALITY AND | Food Technology 3
REGULATIONS
6 | OE-CE-392-T | INTRODUCTION TO FLUID Civil Engincering 3
MECHANICS
7 OE-EE-392-T | RENEWABLE ENERGY Electrical Engineering 3
RESOURSES
Open Elective Course-111
S. | Course Code Course Nomenclature - Department Credits
No.
| [ OE-PTG-491-T | FUNDAMENTALS OF Printing Technology 3
PACKAGING
2 | OE-ME-191-T | COMPUTER AIDED DESIGN AND | Mechanical Enginecring 30
MANUFACTURING
3 | OE-CSE-491-T | STATISTICAL COMPUTING Computer Science and 3
Engineering
4 | OE-ECE-491-T | INTRODUCTION TO 3G/6G | Electronics and s
TECHNOLOGY Communication Enginecring
5 | OE-FI-491-1 | INSTRUMENTAL ANALYSISOF | Food Technology 3
FOODS
6 | OE-CE-491-T | ENVIRONMENTAL Civil Engineering 3
ENGINEERING
N_
7 OL-LE-491-T | ENERGY MANAGEMENT AND Electrical Engineering 3
AUDIT
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o 5™ Semester

Open Elective Course-1

S. Course Code

Course Nomenclature

i Department Credits
b No.
1 OE-PTG-391-T | FUNDAMENTALS OF PRINTING Printing Technology 3
@ 2 OE-ME-391-T | INDUSTRIAL ENGEERING Mechanical Engineering 3
5 3 OE-CSE-391-T | INFORMATION AND CYBER Computer Science and 3
SECURITY Engineering
) & 4 OE-ECE-391-T | INTRODUCTION TO INTERNET Electronics and 3
D OF THINGS (I0T) Communication Engineering
5 OE-FT-391-T | PROCESSING AND Food Technology 3
PRESERVATION OF FOODS
6 OE-CE-391-T | INTRODUCTION TO CIVIL Civil Engineering 3
LENGINEERING
7 OE-EE-391-T | UTILIZATION OF ELECTRICAL Electrical Engineering 3
y ENERGY
e 6hS t |
Open Elective Course-11
—\ . e ot e o S
S. | Course Code Course Nomenclature Department Credits ‘
No. |
1 OE-PTG-392-T | GRAPIIICS DESIGN Printing Technology } 3
1@ FUNDAMENTALS
®O 2> | OE-ME-392-T | SOI AR ENERGY ENGEERING Mechanical Engincering “1” 3
'3 [ OE-CSE-392-1 | INFRODUCTION TO SOFT Computer Science and 3
J COMPUTING LLngineering
@wwﬂ i\ Oke &1 QA}“
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Detailed Syllabus
of
B.Tech.(ECE)

Sth_8th Semester
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FUNDAMENTALS OF MANAGEMENT FOR ENGINEERS
HSMC301-T

General Course Information

Course Credits: 2 Course Assessment Methods; Max. Marks: 100 (Internal: 30; |

Type: HSMC TExtcrm!I: 70) W . . )
wo minor exanunations {20 marks), Class Performance measured

) Mode: Lectures (L) through percentage of lectures attended (4 marks). assignments (6 |
Teaching schedule LT P:2 0 0 I}:mrkS), and the end- sen'1esl'er e:mmin'mion (70. mnrks.).

or the end semester examination, nine questions are 1o be set by the
Examination Duration:03 Hours examiner. A candidate is required to attempt 5 questions in all. All
questions carry equal marks. Question number 1 will be compulsory and
based on the entire syllabus. It will contain seven parts of 2 marks each.
Question numbers 2 10 9 will be given by selting two questions from
each of the four units of the sylabus. A candidatc is required to attempt

the remaining four questions by sefecting one question from each of the
four units..

Pre-requisites: None

Sr. No. | Course Qutcomes
At the end of the semester,students will be able to:
C0l Define fundamental concepts of management LOTS:Levet | : (Remember)

RBT Level

co2 Explain the basic principles of management related to planning and |LOTS: Level 2: (Understand)
decision making, HRM and motivation, and leadership.

Co3 Apply the managerial skills to solve real world management problems.  [LOTS: Level 3: (Apply)

CO4 ldentify leadership roles in various scenarios. HOLS. Level 4: (Analyse).

CO5 Evaluate a business mode! based on principles of management. 11O TS: Level 3: (Evaluate)

CO6 Prepare a plan for a start up in IT sector. HOTS: Leve! 6: (Create)

Course Content
Unit !

Management Definition: Scope and process of management, Managenial Roles. Levels of Nanagement,
Managerial Skills, Challenges of Management, Evolution of Management. Scientific and Administrative

Management, The Behavioural approach, The Quantitative approach. The Systems Approach, Contingency
Approach. IT Approach. !

Unit 1l

Planning awl Decision Making: General Framework for Planning, Planning Process. Types of plans,
Management by objectives, Development of business strategy.

Decision making and Problem Solving: Programmed and Non-Progiammed Decisions. Steps in Problem
Solving and Decision Making, Bounded Rationality and Influences on Decision Making. Group Problem
Solving and Decision Making, Creativity and Innovation in Managerial Work.

— ) Unit 11}

e Organization, HRM and Controls: Organizational Design & Organizational Suuctures. Delegation.
) Empowerment.  Centralization, Decentralization. Organizational  culture.  Organizational  climate
and Organizational change, Talent management. Talent management Models and strategic human Resource

planing: Recruitment and selection; Training and dey clopment, Performance Appraisal Iy pes ol controls and
controlling Techniques.

©

FUNDAMENTALS OF MANAGEMENT FOR ENGINEERS
HSMC301-T

\
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Unit 1V
Leading and Motivation: Leadership, Power and authority.
Situational leadership, Leadership skills, Leader as mentor

Handling employee and customer complaints, Team le
between motivation, performance

Leadership siyles; Behavioural leadership.
and coach, Leadership during adversity and crisis:

adership. Motivation: Ty pes of motivation. Relationship
and engagement. Content motivational theorics.

TEXT AND REFERENCE BOOKS:

1. Robert N Lussier, Managentent Fundamemals, 5% edition. Cengage Learning. 2013,
2. Stephen P. Robbins, Fundamentals of Managemem, Pearson Education. 2009,
3. Weihrich Koontz, Essentials of Managemen, fifth edition. Tata Mc Graw | lill, 1990.
4. Dubrin Andrew, Management Essentialy. 9" edition, Cengage Learning. 2012.
o
A
\

FUNDAMENTALS OF MANAGEMENT FOR ENGINLERS
HSMC301-T
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General Course Information

MICROWAVE ENGINEERING

PCC-ECE301-T

Course Credits: 3

Type: PCC

Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; (Max. Marks: 100 Internal: 30;
External: 70)

Three minor tests. each of 20 marks, will be conducted. The third
minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued for the third minor at the
level of the Departments. For the purpose of internal assessment,
the average of the highest marks obtained by a student in any two
minor examinations will be considered. All the minor examination
question papers will be prepared and evaluated by following the
Outcome Based Education framework. Class Performance will be
measured through percentage of lectures atiended (4 marks)
Assignments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end
semester examination., nine questions are to be set by the examiner.
Question number one will be compulsory and based on the entire
syllabus. ht will contain seven short answers type questions. Rest
of the eight questions is to be given by setting two questions from
each of the four units of the sytlabus. A candidate is required to
attempt any other four questions selecting one from each of the
four units. All questions carry equal marks.

i Sr.No. | Course outcomes - RBT Level
! At end of the semester: Student will be able to
CO-1 Define the terminology relaled to microwave devices and systems. LOTS: L1 (Deline)
| CO-2 | Understand the working of microwave systems. transmission mediums, | LOTS: L2
J active and passive microwave devices. {(Understand)
0-3 Apply the knowledge gained f()_pTcdicl the mode. wavelength, velocity, | LOTS: L3 (Apply)
impedance and other parameters of the waves propacating in microwave
I systems.
- COo4 “f-\_uzllyse the scattering atfix of the different microwave devices and | HOTS: L4 & Lo
i systems (Analyze)
CO-5 Design microwave devices such as power dividers and directional | HOTS: L6 (Design)
couplers. ’
el

Course Contents

Unit- |

Introduction to Microwaves and Microwave Transmission Mediums: Introduction to microwaves. advantages
and applications of microwaves. Rectangular Waveguides: solution of wave equation, TE and TN modes of

propagation in rectangular waveguides. wave cul-off frequency,
velocity, guided wavelenzth. Introduction to circular wav

Microwave Passive Components: Microwave network analysis using Scattering m
networks. Miciowave cavities. Power Dividers: E-planc Iec. H-phine Tee. M
Directional Couplers: Bethe hole coupler. Two Iole directional coupler,

intrinsic impedance, phase velocity. sroup
cguides, stripline, microstrip line.

UNIT-N
atrix, reciprocal and lossless
agic Tee. Hybiid ring (rat-race).
coupled line directional coupler
MICROWAVE ENGINEERING

PCC-ECE30)-1



Waveguide corners, bends and twists, terminators and attenuators. Ferrite Devices: Microwave Circulator and
isolator.

UNIT-111

Microwave Tubes: 1ligh-lrequency limitations ol conventional vacuum tubes. Klystrons: Construction and
Operation of Two cavity Klystron, velocity modulation and bunching. Reflex Klystron. Travelling-Wave Tube
(TWT): Slow wave structures, amplification process in TWT. Microwave crossed-field tubes: cylindrical

magnetron,
UNIT-1V

Microwave Solid State Devices: Microwave Bipolar Transistor. Microwave Tunnel Diode.
operation, characteristics. Gunn-Effect and diodes: Ne¢
Time Devices: Read diode, IMPATT Diode.

principal of
ganve resistance. Two-valley theory. Avalanche Transit-

Microwave Measurements: Microwave measuring devices

and instruments: VSWR meter, spectrum analyzer,
network analyzer, tunable detector,

slotted-line carriage. power meter. Nicrowave Measurements: Microwave

bench set-up, frequency measurements, microwave power measurement, VSWR measurement. Impedance
measurement. measurement of insertion loss and attenuation.

TEXT BOOKS AND REFERENCE BOOKS:

1. S.Y. Liao. Microwave Devices & Circuits; PH1 3*' Edn,

2. 8. Vasuki, D Margaret Helena, R Rajeswari, Nicrowave Engineering; McGraw Hill Education.
3. A.Das and S.K. Das, Microwave Engineering: McGraw Hill Education.

4. David M Pozar, Microwave Enginecring; John Wiley & Sons., 4™ Edn, 201 1.

3.

Sushrut Das, Microwave Engineering; Oxford | niversity Press, 2014,

MICROWAVE ENGINEERING
PCC-LCL3I-T
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EMBEDDED SYSTEM DESIGN
PCC-ECE303-T
General Course Information
Course Credits: - 3 Course Assessment Methods; Max. Marks: 100 (Internal: 30;
External: 70)
Type: PCC . . . .
i Three minor tests, each of 20 marks, will be conducted. The third minor
Mode: Lectures (L) will be conducted in open book mode by the Course Coordinator. No date
sheet will be issued for the third minor at the level of the Departments.
Teaching schedule L T P 300 For the purpose of internal assessment, the average of the highest marks
obtained by a student in any two minor examinations will be considered,
Examination Duration:03 Hours All the minor examination question papers will be prepared and evaluated
by following the Outcome Based Education framework. Class
Performance will be measured through percentage of lectures attended (4
marks) Assignments (4 marks) and class performance (2 marks).
The end semester examination will be of 70 marks. For the end semester
examination, nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It will
contain seven short answers type questions. Rest of the eight questions is
to be given by setting two questions from each of the four units of the
syllabus. A candidale is required 1o attempt any other four questions
selecting ane from cach of the four units. All questions carry equal marks.
Pre-requisites: Anatog and Digital I'lectronics
Sr. Course Outcomes RBT Level
No. . .
At the end of the semester, students will be able to:
cot Define and deseribe the terminologies and fundamental principles | LOTS: L1 (Remember)
related to processors, micro-controtlers and embedded systems.
CO2 | Understand and explain the lunction and working of different units of | LOTS: L2 (Understand) |
the microcontroller
CO3 | Apply the knowledge of the microcontroller architecture for writing the | LOTS: L3 (Apply)
programs.
CO4 | Analyze the working llow of any_cireuit/program implemented using | HOTS: L4 (Analyze )
PIC.
COs Design an embedded sysiem circuit with PIC microcontroller. HOTS: L6 (Creale)
Course Contents
UNIT-I
PIC Microcontroller Architecture: Introduction to PIC Microcontrollers. Processor Architectures: |larvard vs
Von Neumann, CISC vs. RISC. Comparison between PICI0. PICI2, PICI4. PICI6, PICIS devices. PIC 16
Microcontroller, Architecture and pipelining. Block diagram, program memory considerations, Addressing
: modes, CPU Registers. Instruction set. simple operations.
./
UNIT -1
Interrupt and 10 Ports of PIC MCL : Interrupt logic, Timer2 scalar initialization, Interrupt service routine.
I.oop time subroutine. | xternal interiupts and timers. Synchronous serial port module, Serial peripheral device.
Output port expansion. Inpul port expansion. UART.
V)
EMBEDDED SYSTEM DESIGN

PCC-ECE303-T ;
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UNIT -1i1

Programming with PIC Microcontroller: Arithmetic operations. Bit addressing, Loop control. stack operations,
subroutines, RAN direct addressing, State machines. Oscillators, Timer interrupls, memory mapped input/output.

Development tools/environments, assembly language programming style, interpreters, high level languages, Inte!
hex format object files, Debugging.

UNIT -1V
Designing with PIC Microcontroller: PWM Motor control, Temperature sensor, Pressure sensor, DC Notor,

Stepper motor. Servo motor. Analog to digital converter, Digital to analog converter, seven segment display, LCD
interfacing with PIC 16 Microcontroller.

TEXT BOOKS AND REFERENCE BOOKS:

1. Design with PIC Microcontroller, by John B. Peatman. Pearson.

2. PIC Microcontroller and Embedded Systems: using assembly and C for PIC 18 by Muhammad Al
Mazidi. Pearson.

3. Microcontroller Programming: the Microchip PIC by Julio Sanchez, Maria P. Canton, CRC Press.

4.

Embedded C programming and the microchip PIC by Richard H. Barnett, Larry O° Cull, Delimar
Cengage Learning

(I

EMBEDDED SYSTLEM DESIGN
PCC-ECIE303-1
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Unit I\

Table: Hashing. Hash tables. hash function and collisionresolution.

Sorting: Sequential and binary search, Sorting algorithms: Bubble sort. Selection sort, Insertion sort,Quick soit.
Merge soit.

TEXT AND REFERENCE BOOKS:

12

(%)

[

Aho, A. V., Ullman, J. D., and Hopcroft, J. E.. Data Structnres and Agorithms. Addison-Wesley.
1083.

LangsamYedidyah, Augenstein § Moshe, Tenenbaum M Aaron, Dara Structures using C and €|
3edition, PHI, 2009.

Cormen, T. H., Leiserson, C. E., Rivest, R. L. and Stein, C., Introduction to Hgorithms. NMIT Press,
2009.

Robert L. Kruse, Dara Structure and Program Design in C, Pearson Education India, 2007.
Weiss, M. A., Data Structures and gorithm . Analysis in C+ -, Addison-Wesley. 2007.
Sahni. 8., Data Structures, Algorithms, and Applications in C -+, WCB/NcGraw-Hill. 2001.

4

\
L ¥
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DATASTRUCIURE AND APPLICATIONS
ESC-ECE307-T
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CONTROL SYSTEM ENGINEERING
ESC-ECE309-T

© © 0 O

General Course Information

) .
z Course Credits: 3 Course Assessment Methods; Max. Marks: 100 (Internal:
= 30; External: 70)
' Type: ESC § . . . . .
Yl Three minor tests. cach o 20 marks, will be conducted. The third
Mode: Lectures (1) minor will be conducted in open book mode by the Course
Coordinator. No date sheet will he issued lor the thivd minor at
N Feaching schedule L 1 P23 0 0 the level of the Depuriments. For the purpose of internal
assessment, the average of the highest marks obtained by o
Examination Duration:03 Hours student in any two minor examinations will be considered. All
the minor examination question papers will be prepared and
- cvaluated by following the Outcome Bused Education
' framewosh.  Class Performance will be measured through
- percentage ol lectures attended (4 marks) Assignments (- marks)
and class performance (2 marks).
) The end semester examination will be of 70 marks. For the end
semesier examination. nine questions are 0 be set by the
5 examiner. Question number one will be compulsen and based
on the entire syllubus. 1t will contain seven short answers ty pe
n questions. Rest ol the cight guestions is 1o be given by selting
two questions Trom cach of the four units ol the sy llubus, A
candidate s reguired o attempt any other four guestions
selecting one from cach ol the four units. All questions carn
equal marks.
Pre-requisites: Fourier Series. Network Theory
Sr. No. | Course outcomes of: RBT Level
At end of the semester, students will be able to
CO1 Define various types of control systems and feedback control mechanism | 1OT1S: L1 (Del
c0o2 Understand-varioustime domain and Irequency domain ools used tor | LOTS C2 (Un h
the analysis and design of linear control systems.
CcOo3 Hlustrate time domain analysis of 2nd order system. LOIS: L3 (IHustrate)
CO4 Analyse the Stability of the system using techniques hased on transfer | HOTS: L4 (Anub 2¢)
Tunction ol svsiem
COs Evaluate compensation networks, controllers and state spuce madels HOTS: 1.3 (Exatuate)

Course Contents
@ UNIT-1
Input/ Qutput Relationship: Sy sem / Plant model, illustrative examples of plants & their nputs and outputs. apen
loop & closed toop control system & their illustrative examples. Mathematical modeling and representation ol
physical sy stems, Coneept of wranster function. relationship between transter Tunction and impulse tesponse. orde
CONTROL SYSTEM ENGINEERING
ESC-ECL30y-T
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DATA STRUCTURE AND APPLICATIONS

General Course Information

ESC-ECE307-T

Course Credits: 3

Type: ESC

Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Lxamination Duration:03 1lours

Course Assessment Methods; Max., Marks: 100 (Internal: ST
External: 70)

Three minor tests, each of 20 marks, will be conducted. The third minor
will be conducted in open book mode by the Course Coordinator. No date
sheet will be issued for the third minor at the level of the Departiments.
For the purpose of internal assessment, the average of the highest marks
obtained by a student in any two minor examinations will be considered.
All the minor examination question papers will be prepared and evaluated
by following the Outcome Based Education framework. Class
Performance will be measured through percentage of lectures attended (4
marks) Assignments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end semester
examination, nine questions are to be sel by the examiner. Question
number one will be compulsory and based on the entire syllabus. It will
contain seven short answers type questions. Rest of the cight questions is
1o be given by selling two questions from each of the four units of the
syllabus. A candidate is required to attempt any other four questions
selecting one [rom each of the four units. All questions carry equal marks.

Pre-requisites: Programming in C

Sr. No. | CourseOutcomes

Atthe end of the semester students will be able to:

RBT Level

Ccol Describe various types of dala structures and operations that can be [LOTS:Level | :
implemented on (hese data structures Remember)

co2 Demonstrate the use of various data structures and their related |LOTS: Leve! 2;
operations (Undcerstand)

Cco3 Apply data structure to solve computational problems LOTS: Level 3: (Apply)

COo4 Compare the suitability of alternative data structures and prescribed (HOTS: Level 4:
operations for various problem situations.

{Analy se)

Cos Create sorting on various tables.

1HOTS: L.evel 5: (Create)

Course Content

Unit |

Introduction to data structures and their types. Abstract data types, Linear lists: Ananvs and hinked lists:
memory - representations. implementing operations like traversing, searching, inseiting and deleting ete.

\pplications of arrays and linked lists.

Unit 11

Stack and Queue: Static and linked implementations. Operations and Applications. Circular queues, Tress.
Binary trees and related terminology. Tree waversals (Recursive), Binary Search Trees implementation and

operations,

Unit 131

Tree: Height Balanced or AVL trees and B tres. Graph definitions and related wermmology. memory
representations and related operations (traversal. msertion. deletion. search). Path Mairi. Warshall’sShortest

path atgorithm

DATASTRUCTURE AND APPLICATIONS

ESC-LCE307-T
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of a system. block diagram algebra. signal Bow graphs: Mason’s gain Tfarmuby & its application. characieristic
cquation. derivation of transfer unctions ol electrical and clectromechanical systems.,

UNIT-11

Time Domain Analysis: 1y pical test signals. time response ol first order systems 1o various standard inputs. time
response of 2nd order sy stem 1o step input, time domain specilications. steady state error and error constants, concept
of stability. pole-7ero configuration and stability. necessary and sullicient conditions for stabitity ., Hurwits stability

criterion. Routh stability criterion and refatis ¢ stability. Root locus coneept. des clopment of root loci for various
systems, stability considerations.

UNIT-

Frequency Domain Analysis: Relationship between frequency response and time-response Tor 2nd order sy stem.
polar. Nyquist. Bode plots. stability. Gain-margin and Phase Margin

. refative stability. lrequeney response
specilications,

UNIT- 1V

Compensation: Necessity of compensation. compensation networks, application of lag and lead compensation,
basic modes of feedback control. proportional. integral and derivative controllers.

Control Components: Synchros. seryvomotors, stepper motors, magnetic amplifier.

State variable Analysis: Concepts of siate. state variable. state model. state models Tor lincar continuous time
lunctions. diagonalization ol transfer function. solution of state cquations. concept of controllability & observability,

TEXT BOOKS AND REFERENCE BOOKS:

1. Control System I'ngineering: 1) Nagrath & M, Gopal: New Age Publishers

2 Automatic Control Systems: B.C. Kuo. PLIL Publishers.

3. Control System Engineering: U.A. Bakshi.V.U. Buhshi- | echnical Publications

4. Modern Control Engg: K. Ogata: PLL Publishers

5. Conwol Sysiems - Principles & Design: Madan Gopal: Tata Me Graw Hill, Publishers.
6. Modern Control Engineering, R.C. Dorl & Bishop: Addison-Wesley Publishers.

v /

™
\
CONTROL SYSTEM ENGINEERING
ESC-ECI309-1
1



1-60€303-D83
ONNIAINIONT IVILSAS TOULNOD

\Jrﬂ_
L
T QUAULIPPY O [N
(mengeay) € :SLOH ‘s[opow auds
i € € c c 3 ¢ T ¢ ¢ € ¢ T < ¢ WS PUE SID|JONUOD SYIOWIDU uonesuddwed aenEaAl 0D
(3sAjeuy) +7 :SLOH "WISAS JO uondunj 1fsurd uo
L z < I3 c ¢ ¢ 3 I3 ¢ 3 = A 2 < pastq sanbiuyaa) Suisn walsAs ay1 jo Ajiqes ay askjeny +£Q0
(aeysnqi]) €7 :SLON
¢ T c z S T ¢ ] z € T < i z ¢ ‘WAlsis JOpI0 pug Jo sissjour ulcwop dwil ensniil €00
(puejsiapun) 771 :SLOT Swasds
jonuoa Jeaury jo udtsap pue sis{jeue Y1 a0j PISR S[00)
z T < < ¢ < € T [ [ < ¢ c ¢ 3 urewop  $Ouanbog pur uIEWOp AW snouey pueisapun 0D
_ (augga@) 177 :SLOT tusIueydIW juauand
£ ¢ ! l T | € | i ] - | - T ¢ yorgpaay pur swMsSs jonuod jo sada snoumy augdq 10D
€OSd | 2OSd | 10Sd |710d|110d {010d {60d |80d [LOd |90d |SOd [+Od |€0d |TOd | 10d SNU0NQ ISINOTY jO IS

{1-60€3D3-25A) ONIHAINIONT WALSAS TOULNOD §0 Xtiuy uoiumnty 04-0J




D

MICROWAVE ENGINEERING LAB

General Course Information

PCC-ECE301-P

Course Credits: 1
Type: PCC

L Mode: Practical (P)

Teaching schedule LT P:0 02

Course Assessment Methods; Max Marks: 100 (Internal: 50;
External: 50)

The internal and external assessment is based on the level of
participation in laboratory sessions, timely submission of
experiments/assignments, the quality of solutions designed for the
assignments, the performance in VIVA-VOCE, the quality of
laboratory file and ethical practices followed. There will be a
continuous process for laboratory course evaluation. Two internal
examinations {each of 50 marks) for the laboratory courses (Minor
Laboratory Evaluations: MLE | and NLE 11) will be conducted in the
week before or after the internal examinations for the theory courses.
The overall internal marks will be calculated as the average of the two
minor laboratory course evaluations. The course coordinator will
conduct these minor evaluations in the slots assigned to them as per
their timetable. The Chairperson of the Department will only notify
the week for the internal laboratory course evaluations. The marks for
MLE Fand MLE 11 must be submitied within a week of the conduct of
these laboratory course evaluations. The external examination will be
conducted by external examiner appointed by the Controller of
Examination along with the internal examiner, preferably the lab
course coordinator, appointed by the Chairperson of the Department.
The final practical examination of duration three hours will be
conducted only in groups of 20-25 students. The Course Coordinator
/ Internal Examiners/ External Examiners will maintain and submit the
bifurcation of marks obtained by the students in their respective
internal/external evaluations in the specificd proformas (attached
herewith as Annexures [ and I1) 10 the respective departments in
addition to the submitting and uploading of overall marks on the
university portal as per the requircment of the result branch. The
laboratory course coordinator will also conduct laboratory course exit
survey and, compute and submit the attainment levels of the laboratory
course based on direct and indircct evaluation components and submit
it to the Chairperson office along with the internal assessment marks.

Pre-vequisites: EMI lab, Network Analysis und Synthesis lab

Sr. Course outcomes
No.

At end of the semester: Student will be able to

RBT Level

| COl Apply their knowledge 10 use microwave test equipment. such as | LOTS\L3 {Apply)
frequency meter, VSWR meter and power melers, 10 measure and verify
the performance of microwave components and systems.

their measured data.

-

cO2 Analyze the performhnce ol'microwave components and systems based on | 11OTS. L4 & L5 (Analyze

and Evaluate)

co3 Design microwave circuils or systems using their underslandinig ol the | HOTS: L6 (Create)
underlying principles and their skills in CAD tools and test equipment.

\
L

CO4 Create wrilten records for the given assignments with problem definition. | 1101S: L6 (Create)
design of solution and conclusion.

MICROWAVE ENGINEERING LAB (\J \j\_, ;

PCC-ECE301-P Q
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COs Demonstrate ethical practices while solving problems individually or in
groups.

LOTS: L3 (Apply)

LIST OF EXPERIMENTS

1. To study waveguide components.

o O @

o 2. To study the characteristics of Reflex Klystron
3. To measure frequency of microwave source and demonstiate relationship among guide dimensions,
D free space wave length and guide wavelength
N 4. To measure coupling and directivily of direction couplers
= 5. To measure insertion loss, isolation of a three-port circulator.
® 6. To measure attenuation of microwave attenuators
S 7. To study power division in E-plane Tee and H-plane Tee.
' - 3. To study power division in magic Tee.
-3 9. To study field pattern of various modes inside a rectangular w aveguide,
| 10. To study the V-1 characteristics of GUNN diode.
= 11. Design and simulale the following:
i, 3-dB branchline coupler
ii.  Rat-race hybrid ring
iii.  Wilkinson power divider
Note: Atlenst 10 experiments are to be performed in the semester. out of which minimum 7 experiments should
be performed from above list. Remaining experiments may either be perlormed from the above list or designed
and set by concerned institution as per the scope of the syllabus. The students must prepare Mini Project (Ex. No
11) in the group of two-three students before the semester ends
-.,\v (y ﬂ
N\ A= B =i
A

o MICROWAVE ENGINEERING 1AB
()
\ PCC-ECE301-P
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EMBEDDED SYSTEM DESIGN LAB

General Course Information

PCC-ECE303-P

Course Credits: §,
Type: PCC

Mode: Practical (P)

Teaching schedule L T P :0 02

Course Assessment Methods ; Max Marks: 100 (Internal: 50;
External: 30)

The internal and external assessment is based on the level of
participation in  laboratory sessions, timely submission of
experiments/assignments, the quality of solutions designed for the
assignments. the performance in VIVA-VOCE, the quality of
laboratory file and ethical practices followed.

There will be a continuous process for laboratory course
evaluation. Two internal examinations (each of 50 marks) for the
faboratory courses (Minor Laboratory Evaluations: MLE | and
MLE I1) will be conducted in the week before or after the internal
examinations for the theory courses. The overall internal marks
will be calculated as the average of the two minor laboratory
course cvaluations. The course coordinator will conduct these
minor evaluations in the slots assigned to them as per their
timetable. The Chairperson of the Department will only notify the
week [or the internal laboratory course evaluations. The marks for
MLE Iand MLE 1} must be submitted within a week of the conduct
of these laboratory course evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of Examination along with the internal
examiner. preferably the lab course coordinator, appointed by the
Chairperson ol the Department. The final practical examination of
duration three hours will be conducted only in aroups of 20-25
students. The Course Coordinator / Internal Examiners/ External
Examiners will maintain and submit the bifurcation of marks
obtained by the swdents in their respective internal/external
evaluations in the specified proformas (attached herewith as
Annexures 1 and 11 to the respective departments in addition to the
submitting and uploading of overall marks on the university portal
as per the requirement of the result branch. The laboratory course
—coordinator witl also-conduct-laberalory-course extt-survey-and.
compute and submit the attainment levels of the laboratory course
based on direct and indirect evaluation components and submit it
1o the Chairperson office along with the internal assessment marks,

Pre-requisites: Analog and Digital Circuits

-
Course Outcomes:

Sr. No. i RBT Leve!}
At the end of the semester, students will be able to:

Col Apply the Kknowledge of instruction scl. addressing modes and | LOTS: L3 (Apply)
architecture in writing programs.

(6{8)] Analyze amd evaluate the working of the micmconlrvller while | HOTS: L4 & L5
implementing a program for a given application. (Analvze & Evaluate)

Co3 Integrate knowledge of external devices and microconiroller in writing | HOTS: L6 {Create)
programs for interfacing the devices.

EMBEDDED SYSTEM DESIGN LAB

PCC-FCE303-p




&= CO4 Create written records for the given experiments with problem definition. | HOTS: L6 (Create)
~ ! solution. observations and conclusions.

P - : - :
) | COs Demonstrate ethical practices while performing lab experiments : LOTS: L3 (Apply)
O ' individually or in groups.

~ i

\ LIST OF EXPERIMENTS

Write an assembly language program to perform addition, subtraction, multiplication and
division operation using PIC 16 Microcontroller.

_ 2. Write an assembly language program to perform 16-bit addition and subtraction operation
) using PIC Microcontroller.
s 3. Write an assemibly language program to perform the addition of a series of numbers using PIC
J Microcontroller.
j- ) 4. Write an assembly language program to perform logical operations using PIC Microcontroller.
. 5. Write an assembly language program for delay calculation using PIC Microcontroller.
ud 6. Write a program for the blinking of LED’s using PIC Microcontrolier.
{ 7. Write an assembly language program 1o find the largest number from a given series.
8. Write an assembly language program to lind the smallest number from a given series.
b 0.

Write an assembly language program to sort a given number of serics in ascending order.
10. Seven segment display interfacing with PIC Nlicrocontroller.

1. LCD Interfacing with PIC Microcontroller,

12. DC Motor interfacing with PIC Micracontroller.

13. Stepper motor inter facing with PIC Microcontroller.

4. Temperature sensor interfacing with PIC Microcontroller.

I5. Accclerometer sensor interlacing with PIC Microcontroller.

16. Simple project (Any topic related 1o the scope of the course).

Note: At least eieht experiments are 10 be performed in the semester, out of which at least six experiments

should be performed from above list. Remaining experiments may either be performed from the above lisl or
designed & setby the concerned institution-ns per the scope of the syllabus.

o N
: \\\J -
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) EMBEDDED SYSTEM DESIGN LAB
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O SKILLS & INNOVATION LAB
) PCC-ECE305-P
% General Course information
' Course Credits: i’ | Course Assessment Methods; Max Marks: 100 (Internal: 50;
— External: 50)
j Type: PCC . . -
P [ The internal and external assessment is based on the level ol
\ () Modc: Practical (1) participation  in  laboratory  sessions.  timely  submission ol
experiments/assignments. the qualily ol solutions designed for the
a &) Veaching schedule L TP 0 0 2 assignments, the performance in VIVA-VOCE, the quality of laboratory
~ file and ethical practices followed. There will be a continuous process
| Tor laboratory course evaluation. Two intemal examinations (cach of 50
(@) marks) for the laboratory courses (Minor Laboratory Evaluations: MLI.
Tand MLE 1) will be conducted in the week before or alter the internal
_ ()

examinations lor the theory courses. The overall internal marks will be
caleulated as the average of the two minor laboratory course evaluations.
v Lhe course coordinator will conduct these minor evaluations in the slots
) | assigned 1o them as per their timetable, The Chairperson of the

Department will only notily the week lor the internal laboratory course
evaluations. The marks for MLE | and MLE 1] must be submitted within
a week of the conduct of these laboratory course evaluations. The
external examination will be conducted by external examiner appointed
by the Controller of Examination along with the internal examiner.
preferably the lab course coordinator. appointed by the Chairperson of
the Department. The final practical examination ol duration three hours
will be conducted only in groups of 20-25 students. The Course
Coordinator / Internal Examiners/ External Examiners will maintam and
submit the bifurcation of marks obtained by the students in their
respective internal/external evaluations in the specilfied proformas
(attached herewith as Annexures | and 1) 10 the respective departments
in addition (o the submiting and uploading of overall marks on the
university portal as per the requirement ol the result branch. Ihe
B taboratory course coordinator will also conduct laboratory course enit
survey and. compute and submit the attainment levels of the laboraon
course based on dircet and indivect evaluution components and submit it

~to-the-Chairperson olfice along with the-internal-assessment marks.)
-
y Pre-requisites: Network Analysis and Sy nthesis lab, Analog Electronics- 1 Lab, Analog Electronics -11 Lab
Sr. Course Outcomes ' RBT Level T
- No. .
At the end of the semester, students will be able to :
_ CO 1 | Explain PCB design and fabrication process. LOTS: L1 (Remember)
CO2 | Understand Circuit schematic design, PCI layout design and lubrication | LOTS: 12 (Understand)
Yo process.
CO3 | Implement knowledge of Electronic circuit design. lavout design and LOTS: L3 (Apply)
[ 18] fabrication process.
O _ CO 4 | Investigate Circuit schematic design. I’CB\ design and fabrication process. HOTS: 13 (Evaluae)

SKILLS & INNOVATION LAB
= PCC-ECE305-P
. AW/ L
,‘




[cos
i

Design and cansiruct PCB {or electronie cireuits.

HOTS: L6 (Create)

EJI

6.

LIST OF EXPERIMENTS
Introduction of circuit schematic and layout tool.
Design schematic of regukated DC power supply.
Design tay out (Silk Jayer and copper layer) of regulated DC power supply .
Intraduction ol Design rule cheek (DRC) and Netlist.

l'o fabricaie a PCI3 for regulated DC power supply circuit including image transfer. ctehing, drilling
and soldering,

l'o test electronice circuit implemented on PCB.

Design schematic ol electronie cireuit of practical importance.

Design Tuy out (Silk layer and copper layer) ol electronic cireuit of practical importance,
lo fabricate PCI and test electronic circuit of practical importance.

Lo study data sheets ol diode,

To study data sheets ol transistor,

Note: AL least 10 experiments are to be performed in the semester. out of which mininum 7 cxperiments shoutd be

performed from abov e list. Remaining esperiments may either be performed from the ahove list or desizned and set
by concerned institution as per the scope of the syllabus. The students must prepare Mini Project (Fx. No, 1) in the
Sroup ol two-thiee students belure the semester ends

SKILLS & INNOVATION LAB
PCC-ECE305-p



d-£0€303-D20d
AvT1 NOILLVAONNI ¥ STTIMS

N

_ (amraa))
07 :SLOH ‘SHAMID MULNIDD
10] €D 1NNsuU0d pun unisaq €0D

[2a]
[ag]

(munjeay)
€7 :SLOH ‘ssaooud uonearige)
pue  uFIsdp YDd udsap
c c C ¢ ¢ ¢ | anuwayss wnaa) Meansaaul +0QD

(£1ddv) €7 :50L.01
‘ssad0ad uoliEaLIqE) pui UTISOp
1o {o] 'uBisap 1IN413 S1UoNII|2
Jo  aSpapnvouy  jJuawdpdwg  €0D

(o]
-~
2
[aa]
[2a]

_ ’ (puzistopun)
| 77 :S.LOT $$a004d voneaLigey
pur uiisop o e g uiisop
- C L MMWAYIS AN PUBISIIPUY 2O

Lig)
o
i
ol
~
"
o~
'
-
.
",
(]
-
e
L4

(13 uatuayy)

11 :S.LOT ssomud uoneasiyge)
pur  udsap g wepdsd 10D

cl
o,
~
~l
re
re
I

¢ <

[at}
~
r

[ ]
r

€0Sd | TOSd | 10Sd | T10d | 110d | 010d 60d | 80d | LOd | 90d | €Od | tOd | €0d | TOd ._...Om SAUOINQ ISINOT) JU IS

(d-€0€1D3-2Dd) G¥1 NOILVAONNI ¥ TTIMS Jo xtntid 04-0D




General Course Information

ECONOMICS FOR ENGINEERS

HSMC302-T

Course Credits. 2

Type: HSNIC

Mode: Lectures (L)

Teaching schedule LTP:2 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100 (Internal:  30;
External: 70)

Two minor examinations (20 marks), Class Performance measured
through percentage of lectures attended (4 marks). assignments (6
marks), and the end- semester examination (70 marks).

For the end semester examination, nine questions are to be set by the
examiner. A candidate is required to attempt 5 questions in all. All
questions carry equal marks. Question number 1 will be compulsory and
based on the entire syllabus. It will contain seven parts of 2 marks each,
Question numbers 2 10 9 will be given by seiting two questions from
each of the four units of the syllabus. A candidate is required 10 attempi
the remaining four questions by selecting one question from each of the

four units..

Pre-requisites: None

Sv. Na. | Course Outcomes

At the end of the semester,students will be able to:

RBT Level

conlext

Ccol Outline the principles of economics in general and economics in Indian

LOTS:Level 1 : (Remember)

co2 Discuss concepts related to economics in general and particularly
relevant to Indian scenario.

LOTS: Level 2: (Understand)

 ngineering sector.

co3 Apply the principles of economics for solving problems related to |LOIS: Level 3: (Apply)

1

CO4 Carry owt cost/benefit/, life cycle and breakeven analyses on one or [I1O15: Level 4: (Analyse).
more economic alternatives.

COs Judge the issues and challenges of sustainable development

HOTS: L.evel 53: (Evaluate)

Course Content

Unit |

Definition of Economics- various definitions. Nature of economic problem. Production possibility curve,
Economics laws and their nature. Relation belween Science, Engineering, Technology and Lconomics.

Concepts and measurement of utility, Law of Diminishing Marginal Utility. Law of equi-marginal wiility - its
practical applications and importance

Unit I

~
Meaning of Demand. Individual and Market demand schedules. Law of demand. shape ol demand curve,

Elasticity ol Demand. measurement of elasticity of demand. factors affecting clasticity of demand. practical
importance and applications of the concepl of elasticity of demand.

Meaning of production and Factors of production; Law of variable proportions. Returns 1o scale. Internal and
External cconomics and diseconomies of scale.

Unit 11

. . ! . .
Various concepts of cost- Fixed cost, variable cost. average cost, marginal cost. monay cost. real cost.
opportunity cost. Shape of average cost. marginal cosl. total cost etc. in short run and long 1 both.

ECONOMICS FOR ENGINEERS \J\/

HSMC302-T

\\\\/;



Meaning of Market, Types of Market - Perfect Competition. VMonopoly. Oligopoly. Mlonopoalistic

Compelition (Main features of these markets) Issues. Strategies and challenges for sustainable development for
developing economies

Unit 1V

Elements of Business/Managerial Economics and forms of organizitions, Cost & Cost Control Techniques.
Types of Costs, Lifecycle Costs, Budgets, Break Even Analysis, Capital Budgeting. Application of linear

Programming. Investment Analysis- NPV, ROI, IRR, Payback Period. Depreciation. Time Value of Money
(present and future worth of cash flows).

Business Forceasting- Elementary techniques. Statements- Cash Flows, Financial. Case Study Method. Nature
and Characteristics of Indian Economy (brief and elementary introduction). Privatization - meaning, merits. and
demerits. Globalisation of Indian economy- merits and demerits. WTO and TRIPs agreements.

TENT AND REFERENCE BOOKS:

1. Alfred William Stonier, D. C. Hague, .1 rext book of Economic Theory. sth

edition, Longman Higher
Education. 1980.

2. K. K. Dewett, M. H. Navalur, MModem EconornicTheory, S. Chand, 2006.

3. EHL L. Abuja, Modern Microeconomic: Theory and Applications, S. Chand. 2017.

4. N. Gregory Mankiw, Principles of Fconomics, 7th edition, South-Western College Publishing.2013

5. Ruddar Dutt & K. P. M. Sundhsam, Indian Feonomy, S. Chand, 2004,

6 V. Mote, S. Paul, G. Gupta, Managerial, Economics, McGraw 11ill Cducation. 2017,

7. Saroj Pareek, 7ext book of Business Economics, Neha Publishers and Distributors. 2013.

8. William McDonough and Michael Braungart, Cradle 1o Cradie Remaking the Way e Make Things,
North Point Press, New York, 2002.

0

Sustainable Development Challenges, I1'orld Economic and Social Surver. United Nations Publication,
2013
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INTERNET OF THINGS (10T)
PCC-ECE302-T

General Course Information

| _C_om-s_e_(irec-ii(s:g 5 'T_Cour?e Assessment ;\I_ellT()(Is; pMlax. Marks: _100 (‘I';\t_c-l-'n-:lr 30,—
; Type: PCC

External: 70)
| Viode: Lectures (L) Three minor tests, each of 20 marks, will be conducted. The third minor
’ will be conducted in open book mode by the Course Coordinator. No date
sheet will be issued for the third minor at the level of the Departments.
. For the purpose of internal assessment. the average of the highest marks
Examination Duration:03 Hours . . o L R
‘ ‘ obtained by a student in any two minor examinations will be considered.
All the minor examination question papers will be prepared and evaluated
by following the Outcome Based Fducation framework. Class
Performance will be measured through percentage of lectures attended (4
marks) Assienments (4 marks; and class performance (2 marks).

. Teaching schedule L TP: 30 0

The end semester examination will be of 70 marks. For the end semester
examination, nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. 1t will
contain seven short answers ty pe questions. Rest of the eight questions is
to be given by setting two questions from each of the four units of the
syllabus. A candidate is required to attempt any other four questions
selecting one from each of the four units. Al questions carry equal marks.

Pre-requisites: Basics of Communication

Sr. Course outcomes RBT Level
_No. | Atend of the semester: Student will be able to -
CcOt Outline the general concepts and terminology related (o internet of Things LOTS:LY
_ | and applications. (Remember)
CcO2 Explain various protocols used in 10T. LOTS: L.2
L - o | (Understand)
| CO3 Identify different types of devices and software used in loT. HOTS: H4
(Analyse)
CO4 Compare various available technologies (sensors. communication methods HOTS: M3
elc.) to design 1oT based system {Evaluate)
COS | Propose [oT based system for real world problems HOTS: H6
{Creatc)

Course Contents

UNIT- 1

Interngt of Things: an overview :lnternet of Things definition cvolution. 10T architectures. Resource
management, 10T data management and analytics, Communication protocols. Internet of Things applications.
Security, ldentity management and authentication, Privacy, Standardization and reculatory limutations

Open source semantic web infrastructure for managing lo'l resources in the Cloud :Background related
work, Open loT architecture for loT/cloud convergence, Scheduling process and 10T services lifecy cle.
Scheduling and resource management, Validating applications and usc cases. Future research dircctions

Device/Cloud collaboration framework for intelligence applications: Background and related worh,
Device dloud collaboration Iramework. Applications of device cloud collaboration. Future work

INTERNET OF THINGS (10T) \/
PCC-ECE302-T \ ~Y
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UNIT- 11

Stream processing in 10T: foundations, state-of-the-art, and future directions: The foundations of stream
processing in loT, Continuous Logic Processing System. Challenges and future directions

A framework for distributed data analysis for 10T Preliminarics, \nomaly detection. Problem statement and
definitions, Distributed anomaly detection, Efficient incremental local modeling

UNTIT- 111

Security and privacy in the Internet of Things: Concepts. 101 sccurity overview, Security frameworhs for 1T,
Privacy in 10T networks

Internet of Things—robustness and reliability: 10T charucteristics and reliability issues. Addressing reliability

Governing Internet of Things: issues, approaches, and new paradigms: Background and related work, 1oT
governance, Future research directions

UNIT- IV
Applicd Internet of Things: Scenario, Architecture overview. Sensors, The gateway. Data transmission

Internct of Vehicles and applications: Basics of loT Characieristics and chailenges. Enabling technologies,
Applications

FEXT BOOKS AND REFERENCE BOOKS:

1. Internet of Things, Principles and Paradigms; Rajkumar Buyya. Elsevier.

2. The Internet of Things: From RFID to the Next-Generation Pervasive Networked Lu Yan. Yan Zhang.
Laurence T. Yang. Huansheng Ning.

Internet of Things (A Hands-on-Approach), Vijay \Madisclti , Arshdeep Bahga.
Designing the Internet of Things, Adrian McEwen ( \uthor). Hakim Cassimally.
Computer Networks; By: Tanenbaum, Andrew S: Pearson Education Ple. Ltd., Delhi, 4th Fdhition

Data and Computer Communications; By: Statlinas. William: Pearson Education Pvt. Lid.. Delhi, 6th
Edition.

7. Cloud Computing Bible, Barrie Sosinsky, Wiley-India. 2010CO-PO Articulation Matrix
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General Course Information

VLSI DESIGN
PCC-ECE304-T

Course Credits: 3
Type: PCC
Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100 (Internal: 30;
External: 70)

‘Three minor tests, each of 20 marks, will be conducted. The third
minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued for the third minor at the
level of the Departments. For the purpose of internal assessment,
the average of the highest marks obtained by a student in any two
minor examinations will be considered. All the minor examination
question papers will be prepared and cvaluated by following the
Outcome Based Education framework. Class Performance will be
measured through percentage of lectures attended (4 marks)
Assigniments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end
semesier examination. nine questions are to be set by the examiner.
Question number one will be compulsory and based on the entire
syllabus. 1t will contain seven short answers lype questions. Rest
of the eight questions is to be given by setling two questions from
each of the four units of the syllabus. A candidate is required to
attempt any other four questions selecting onc from each of the four
units. All questions carry equal marks.

Pre-requisites: Digital Electronics

Sr. No. | Course outcomes

At end of the semester: Student will be able to

R8T Level

circuits.

col Remember the overview of the digital 1C design techniques. LOTS: L1 (Remember)
CO2 Understand the characteristics of CMOS inverter. 1.LOTS: L2 (Understand)
CcOo3 Apply the basic concepts of CNIOS for digital 1C design. LOTS: L3 (Apply)
CO4 Analyze the static and dynamic characteristics of CNOS circuils. HOTS: L4 (An:\lyzé)
COs Evaluate the performance o CMOS circuits. 1OTS: L3 {Evaluate)
CO6 Design and implementation of combinational and sequential | 11OTS: L6 (Create)

Course Contents

UNIT-1

Introduction: Briel history. MOS transistors. CMOS logic. overview of VI_SI design methodologies, VLSI
design flow, design hierarchy. concepts of regularity. modularity, and locality. V151 design styles, design
quality. packaging technology. Logic design. circuit design, physical design. MOS Transistor Theory:
Inttoduction 1o the metal oxide semiconductor (MOS) structure, Long channel 1-V characteristics, C-V
chanacteristics, non-linear 1-V effects. DC nansfer characteristics.

UNIT- 11

Introduction to ASIC and SOC: Overview ol ASIC flow, Logic synthesis. static uming analysis, Design
partitioning. CNOS fabrication Process |echnology: Fabrication process flow - basic sieps. the CMOS n

VLSI DESIGN , \/
/
PCC-ECE304-T % 3
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Well process, layow design rules. stick diagram, layout design, DRC. circuit extraction, manufacturing
issues, Latch-up.

UNIT- (11

Static Load MOS Inverters Transfer Characteristics: Pseudo nMOS. saturated load, more saturated,
enhancement load, depletion load, CNIOS inverter-DC characteristics. switching, switching characteristics,
delay models, gate delays. power dissipation-static, dynamie, short circuit. total power, charge sharing,
Combination CMOS Logic Circuits design and structures: inverter, NAND, NOR, complex logic circuits,

CMOS transmission gates, pass transistor logic. ratioed logic. dynamic logic, CMOS logic, CMOS domino
logic, NP domino logic, cascade vollage switeh logic.

UNIT- IV

Sequentinl CMOS Logic Circuits and Structures: Latches and regislers, system timing, Setup time and
hold time. singal phase memory structure, twao phase clocking. two phase memory structure, two phase logic.

Memories elements: Memory Design. SRAM. PRANM. subsystem case studies. CMOS system design
example-microprocessor, microcontroller.

TEXT BOOKS AND REFERENCE BOOKS:

1. N.H. E. Weste and C. Harris. “Principles of CMOS VLSI Dcsién: \ System Pesspective, 3rd Edition,
Pearson Education 2007.

2. N.H. E. Weste and C. Hamnis. “Principles of CMOS VLS Design: \ Circuit and System Perspective,
2™ Edition. Pearson Education 2000.

3. ). Rabaey. A. Chandrakasan and B. Nikolic, Digital Integrated Circuits: A Design Perspective, 2nd
Edition, Prentice Hall 2004.

4. Digital Design Principles and Practices, John F. Wakerly. 4™ Edition. Pearson Education. 2008.

J.

Fundamentals of digital logic with VDL design

Published by McGraw-Hitl. 2009

6. Fundamentals of digital logic with Verilog design
Published by McGraw-Hill. 2009

Stephen Brown, Zvonko Vranesic. - 3rd ed..

Stephen Brown. Zvonko Vreanesie.  3rd ed..

N
V4
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LINEAR INTEGRATED CIRCUITS & APPLICATIONS
™ (PCC-ECE306-T)
Oy
General Course Information
B Course Credits: 3 Course Assessment Methods; Max. Marks: 100 (Internal:
- 30; External: 70)
& Type: ESC . . . .
P Three minor wsts. cach of 20 marks. will be conducted. The
8 Mode: Lectures (1) third minor will be conducted in open book mode by the
! Course Coordinator. No date sheet will be issued tor the third
= Teaching schedule LT P33 00 minor at the level of the Departments. For the purpose of
internal assessment, the average of the highest marks obtained
Examination Duration:03 Hours
=y

( )

L4

by a student in any two minor examinations will be considered.
All the minor examination question papers will be prepared

and cvaluasted by lollowing the Outcome Based Fducation
F e,

framework.  Class Performance will be measured through
pereentage ol lectures attended (4 marks) Assignments (4
marks) and class perlormance (2 marks).

The end semester examination will be of 70 marks. Vor the end
semester examination. nine questions are to be set by the
examiner. Question number one will be compulsory and based
J on the entire syllabus. Tt will contain seven short answers type
guestions. Rest of the cight questions is 10 be given by selling
two questions from cach ol the four units of the syilabus. A
candidate is required to attempt any other lour guestions
selecting one Irom cach of the Tour units. AlY questions carry
equal marks.

Pre-requisites: Analog electronics

Sr. Course outcomes RBT Level ]
No.

Atend of the semester: Student will be able to

CO-1 | Describe the [C 741 operational amplilicr and its characteristies.
CO-2

LOTS: L1 (Deseribe)

Understand-hasivparameters velated w Op-Amp which can be used Tor LOTS L2 (Understand)
dusigning low poser devices.

CO-3 | Demonstrate the working principle of various duta conyerters,

LOTS: L3 (Demonstrate)
CO-4

Analyse various Tinear and non-linear applications using Op-Amp. 1OT1S: 1.4 (f\n:iI} se)

CO-5

Design fow noise active tilters that will impros ¢ signal quality . HOTS: LS (Design)

Course Contents

o UNIT-1

Introduction: Block diagram representation ol a typical Op-Amp. Op-Amp equivalent circuit and its anals sis.
@ Types and development of integrated circuits. 1C package 13 pes. Deviee ldentification, Power supplics Tor 1Cs.

' Interpretation of Data Sheets and characteristics of an Op-Amp: Interpretation of data sheets. tdeal Op-Amp
and its equivalent circuit [deal vohage transler cunve, open loup op-amp confligurations.

LINEARINTEGRATED CIRCUIIS & APPLICATIONS
PCC-ECE3006-1
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An Op-Amp with Negative Feedback: Block diagram represetation of feedback configurations. Voltage series
fecdback amplifier. Voltage shunt feedback amplifier. differential amplifiers,

UNIT-11

The Practical Op-Amp: Input Offset Voltage. nput Bias Current, Input Offset Current. Output OHset Voltage,

Thermal Drifi. Lifeet of Variation in Power Supply Volages on Offset Voltage. Common Mode Configuration
and CMRR

Frequency Response of an Op-Amp: Open Loop Response. Close Loop Respunse. Input and Quipul
Impedances. Llleet of Finite Gain Bandwidth Product. Slew Rate.

Linear Applieations: DC and AC Amplifier. Peaking Amplilier. Summing, Scaling And Averaging Ampliliers.
Instrumentation Amplilier. Voltage 10 Current Converter. Current 1o Voltage Comverter. Dilference Amplilier,
Integrator, Dillerentiator, very high input impedance cireuit,

UNIT- Ui

Active Filters and Oscillators: Transler unction. Active Filters, First Order LP & TIP Butterworth Filters.,
Second Order 1P & 1P Butterworth Filwers, Higher Order Filiers, Band Pass Filters. Band Rejection Filers.
Oscillators: Phase Shifi. Wein Bridge Oscillator. gquadrature oscillator. Square Warve Generator. riangular Wave
Generator. saw tooth was e generator. Voltage Controlled Oscillator,

UNIT-1V

Non-Linear Circuits: Volge Comparator. Zevo Crossing Detector. Schmitt Trigger. Peak Detector. Sample and

Viold Circuit. Voltage 1o Frequeney and Frequeney 10 Voltage Comverter, ADC and DAC. clippers and clampers.
absolute value output cireuit.

Specinlized 1C Application: Switched Capacitor Lilier. 355 Timer: as Monostable Multivibrator, Astable
Multivibrator. Phase-1oched [oops. Voltage Repulutors: Fived and Adjustable Voltage Regulaor, powe
amplitiers. Switching Regulators.

TEXT AND REFERENCE BOOKS:

Ramahant \. Gayakwad. Op-Amps and lincar inteprated circuits. 3th edition. Pearson.
Bruce Caner and Ron Mancini. Op Amps for Ly ervone, 5th edition. Elses ier.,

Lincar Integrated Cirenirs. D.Roy Choudhary & S. fain.

Sergio Franeo: Design with operational amplificrs and analog integrated circuts, 3
edition. Nk Ciaw 11l

— 1D -

\ \/ : )
\]\/

LINEAR INTEGRATED CIRCUIFS & APPLICATIONS
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General Course Information

INTERNET OF THINGS (10T) LAB

PCC-ECE302-P

Course Credits: |
Type: PCC
Mode: Practical (P)

Teaching Schedule LTP:003

|

Course Assessment Methods; Max Marks: 100 (Internal: 503
External: 50)

The internal and external assessment is based on the level of
participation  in  laboratory sessions, timely submission of
experiments/assignments, the quality of solutions designed for the
assignments, the performance in VIVA-VOCE, the quality of
laboratory file and ethical practices followed.

There will be a continuous process for laboratory course evaluation.
Two internal examinations (each of 50 marks) for the laboratory
courses (Minor Laboratory Evaluations: MLE | and MLC 11) will be
conducted in the week before or after the internal examinations lor the
theory courses. The overall internal marks will be calculated as the
average of the two minor laboratory course evaluations. The course
coordinator will conduct these minor evaluations in the slots assigned
to them as per their timetable. The Chairperson of the Department will
only notify the week for the internal laboratory course evaluations. The
marks for MLE | and MLE 1l must be submitted within a week of the
conduct of these laboratory course evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of Examination along with the internal
examiner, preferably the lab course coordinator, appointed by the
Chairperson of the Department. The final practical examination of
duration three hours will be conducted only in groups of 20-25
students. The Course Coordinator / internal Examiners/ External
Examiners will maintain and submit the bifurcation of marks obtained
by the students in their respective internal/external evaluations in the
specilied proformas (attached herewith as Annexure [ and 11) 1o the
respective departments in addition to the submitting and uploading of
overall marks on the university portal as per the requirement of the
result branch. The laboratory course coordinator will also conduct
laboratory course exit survey and. compute and submit the attainmen

| levels of the laboratory course based on direct and indirect evaluation

components_and_submit_it_to-the-Chairperson-office along—with the—
internal assessment marks.

Pre-requisites: Basics of Arduino. Basic Electronics

Sr. No. Course Outcomes

At end of the semester, Student will be able to

RBT Level

10T based circuit.

COl Demonstrate the concepts of loT. LOTS: L2 (Understand)
cO2 Modily the programs of Arduine. LOTS: L3 (Apply)
CcO3 Point out the need ol Devices. Gateways and Dala Management for an | HOTS: L4 (Analyse)

CO4 Test different technologies for an 10T based circuit and compare them. | HOTS: L3 {Evaluate)
COs Design 10T based circuits to resolve real world problems, HOTS: L6 (Create)

W

INFERNET OF THINGS (107) \ \‘\/
PCC-ECE302-P B\
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LIST OF EXPERIMENTS
1. Design of digital de voltmeter and ammeter using Arduino.

2. Design of digital ac voltmeter and ammeter using Arduino.

(WS}

Design of digital frequency meter using Arduino.

4. Measurement of power and energy using Arduino.

'S

Measurement of phase shift and power factor using Arduino.

6. Implememation of over current relay using Arduino.

Over/under vollage protection of home appliances using Arduino.
8. Traffic signal control using Arduino.

9. Railway gate control by stepper motors using Arduino.

10. Direction and speed control of DC motor using Arduino.

- Hands on experience on Node MCU board (installation, install ESP8266 board in Arduino 1DF.
flashing Node MCU firmware on the ESP8266).

2. To control LED using 10T on Node MCU board.

I3. To study PIR Motion Sensor using Node MCU board.
14. To study web server with Arduino IDE.

15. To publish Femperature Reading using ADC.

16. To study Weather Forecaster.

17. To study Door Status Monitor.

18. To study Servo motor control using Node CU board.
19. To study RGB Color Picker using Color Sensor. °

20. Hands on experience on Raspberry Pi.

Note: At least 10 experiments are to be performed in the semester. out ol which minimum 7 experiments shoukl
be performed from above list. Remaining experiments may either be performed from the above list or designed

and set by concerned institution as per the scope of the syltabus. The students must prepare Mini Project (1 v
No. L1} in the group of two-three students before the semester ends,

- N

INTERNET OF THINGS (101)
PCC-ECE302-p
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General Course Information
Course Credits: 2 -
Type: PCC

Made: Practical (P)

Teaching Schedule LTP: 00 1}

Pre-requisites: Basic of Digital Electronics

| university portal as per the requirement of the result branch. The

VLSI DESIGN LAB
PCC-ECE304-P

Course Assessment Methods; Max Marks: 100 (Internal: 503
External: 50)

The internal and external assessment is based on the level of
participation  in  laboratory  sessions, timely  submission of
experiments/assighments, the quality of solutions designed for the
assignments, the performance in VIVA-VOCE. the quality of laboratory
file and ethical practices followed.

There will be a continuous process for laboraton course cvaluation.
Two internal examinations (each of 50 marks) for the laboratory courses
(Minor Laboratory Evaluations: MLE | and MLE 1) will be conducted
in the week before or after the internal examinations for the theory
courses. The overall internal marks will be calculated as the average of
the two minor laboratory course evaluations. The course coordinator
will conduct these minor evaluations in the slots assigned to them as per
their timetable. The Chairperson of the Department will only notity the
week for the internal taboratory course evaluations. The marks for MLE
1 and MLE 1f must be submitted within a week of the conduct of these
laboratory course evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of Examination along with the internal
examiner, preferably the lab course coordinator. appointed by the
Chairperson of the Department. The final practical cxamination of
duration three hours will be conducted only in groups ol 20-25 students.
‘The Course Coordinator ' Internal Examiners/ External -xaminers will
maintain and submit the bifurcation of marks obtaincd by the students in
their respective internal’external evaluations in the specified proformas
(attached herewith as Annexure 1 and 11) to the respective departinents
in addition to the submitting and uploading of overall marks on the

laboratory course coordinator will also conduct laboratory couise exit
survey and, compute and submit the attainment levels ol the laboratory
course based on dircct and indirect evatuation components and submit it
to the Chairperson office along with the_internal_assessmentnarks

Sr. No. | Course outcomes

At end of the semester, Student will be able to

RBT Level

CO1l Apply theoretical knowledge of CMOS technalogy and its applications for | LOTS: L3¢ \pply)
VLSI design.

CO2 Analyze and evaluate the VLSI circuit desien lechniques practically. HOTS: L4 \naly )

CO3 Integrate the importance of CAD tools in VLSI system design process | 1107S: 1.6 (( reate)
and design the static and dynamic CMOS circuits.

CO4 Create and evaluate the performance of CMOS circuits. HOTS: L6 (Creaiey

COos5

2roups.

Demonstrate the records for the given experiments with problem | LOTS: L3 {\pply)
delinition. solution, observations and conclusions individually or in

VLSI DESIGN LAB
PCC-ECH 304-P \\ ~ M,

g
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LIST OF EXPERIMENTS
"\ 1. To plot the output characteristics and transfer characteristics of an n-channel and p-channel NOSFET.
_ @ 2. To design and plot the static { VTC) and dynamic characteristics of digital CNOS inverter.
. 3. To design and plot the characteristics of 2-input NAND and NOR CMOS digital logic gate.
2 4. To design and plot the characteristics of 2-input XOR CNIOS digital logic gate.

O 5. To design and plot the characteristics of 2x1 digital multiplexer using pass transistor logic.

/ 6. To design and plot the characteristics of a positive and negative latch based on multiplexers.

@ 7.

To design and plot the characteristics of a master slave positive and negative edge triggered Nip-flop
_ = based on multiplexers.

8. To design and plot the characteristics of a CMOS 1-bit full adder.

9. To design and plot the characteristics of a CMOS Non-Overlapping two phase Clock.

10. To design and plot the characteristics of a CNOS comparator.

11. To design and plot the characteristics of a CNOS SRAM Cell.

Note: At least 10 experiments are to be performed in the semester, out of which minimum 7 experiments should
be performed from above list. Remaining experiments may either be performed lrom the above list or designed

and set by concerned stitution as per the scope of the syllabus. The students must prepare Nim Project (Ex.
No. 12) in the group of two-three students before the semester ends

“
ﬁ; _. \
VLSI DESIGN LAB
) PCC-ECE304-P
. 1
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LINEAR INTEGRATED CIRCUITS & APPLICATIONS LAB

General Course Information

(PCC-ECE306-P)

Course Credits; §
Iype: PCC
Mode: Practical (P)

lcaching Schedufe LT P : 0 ()1,

Course Assessment Methods; Max Marks: 100 (Internal: 50;
External: 50)

The internal and external assessment s based on the level of
participation  in laboratony  sessions, timely  submission  of
experimentsfassignments. the quality of solutions designed lor the
assignments. the perlormanee in VIVA-VOCE. the quality ol
laboratory tile and ethical practices followed.

There will be a continuous  process  for laboratory course
evaluation. Two internal examinations (each ol 30 marks) for the
laboratory  courses (Minor Laboratory  Evaluations: MLE 1 and
MLE 1) will be conducted in the week before or alter the internal
examinations’lor the theory courses. The overall internal marks
will be caleulated as the average of the two minor lahoratory
course cvaluations, Fhe course coordinator will conduet these
minor cvaluations in the slots assigned to them as per their
timetable. The Chairperson of the Department will only notily the
week for the internal laboratory course evaluations, The marks for
MLE | and MLE 1} must be submitted within a week ol the
conduct ol these faboratory course ey atuations.

The external examination will be conducted by external examiner
appointed by the Controller ol 1xamination along with  the
internal  examiner.  preferably  the lab  course  coordinator.
appointed by the Chairperson ol the Department. The  final
practical examination ol duration three hours will be conducted
only in groups ol 20-23 stdents. The Course Coordinator
Internal Examiners External Examiners will maintain and submit
the bifurcation ol marks ubtained by the students in their
respective internabesternal evaluations in the specilied proformas
(attached  herewith as Annesures T oand H) o the respective
departments in addition w the submiting and uploading ol overal)
marks on the university portal as per the requirement ol the result
branch. The laboratory course coordinator will also conduct
luboratory course exit survey and. compute and submit the
attainment levels of the laboratory course based on direct and
indirect evaluation components and submit it 1o the Chairperson
office along with the internal assessiment marks.

.
Pre-requisites: Basic of Analog Electronics
| Sr.No. | Course Outcomes: - , RBT Level
, .

|
‘ At the end of the semester, students will be able: |
€O ‘ To deseribe lincar integrated cireuits and their application using Op-Amp | LOTS: L1 (Deseribe)

IC-741.

, \
FINEARINTEGRATED CIRCURNIS X APPLICAVTHINS | AR
PCC-ECI306-1
A _
N/
\ N
1




LOTS: 1.2 (Understand)

HOTS: i1 (Compare)

LOTS: 1.3 (Analyze)

[OTS: 13 (Design)

CO2 Fo understand analog circuits for practical applications using Op-Amp
741.
COo3 ‘To eampare operational amplifier cireuits using PSPICI-,
CO4 To analyze multivibrators using 1C353.
COs To design operational amplificr basedoscillators and comparators.
LIST OF EXPERIMENTS
1. Design and simulate the inverting amplifier cireuit using PSPICL,
2. Design and simulate the non-inverting amplifier cireuit using PSPICH,
3. Design and simulate summing ampliticr circuit using PSPICI .
4. Design and simulate the differential amplificr circuit using PSPICI:.
5. Design and simulate the inverting averaging circuil using PSPICH.
6. Design and simulate PSPICE mode! of sccond order low pass Butterworth filier
7. Design and simulate PSPICE model of second order high pass Butterworth filiér,
8. Design and simulate PSPICE model ol square wave penerator,
Y. Design and simulate Differentintor circuit using PSPIC).
10. Design and simulate Integrator circuit using PSPICK.
11, Design and simulute oscillators and comparators cireuit using PSPLCL.
12

. Simple project (Any topic related to the scope ol the course)

NOTE: At lcast 10 experiments are to be performed in the semester. out of which minimum 7 esperiments should
be performed [rom abose list. Remaining experiments may cither be petformed from the abow ¢ list or designed and

set by concerned institution as per the seope of the sy labus. The students must prepare Mint Project (Ex, No, 1) in
the group ol two-three students belore the semester ends.

\f/ \‘\/'

PINEARINTEGRATED CIRCUHNS & APPHICATIONS AR
PCC-LCT 30010
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DIGITAL SIGNAL PROCESSING

General Course Information

PCC-ECE401-T

Course Credils: 3
Type: PCC
- Mode: Lectures (L)
Teaching Schedule LTP:300

| Examination Duration: 3 hours

Pre-requisites: Basic of Signal and System

Course Assessment Methods; Max. Marks: l(mln_lm;ml: 30;

| External: 70)

Three minor tests, each of 20 marks. will be conducted. The third
minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued for the third minor at
the level of the Departments. For the purpose of internal
assessment, the average of the highest marks obtained by a
student in any two minor examinations will be considered. All
the minor examination question papers will be prepared and
evaluated by [following the Outcome Based Education
framework.  Class Performance will be measured through

percentage of lectures attended (4 marks) Assignments (4 marks)
and class performance (2 marks).

The end semester examination will be of 70 marks. For the end
semester examination, nine questions are to be set by the
examiner. Question number one will be compulsory and based
on the entire syllabus. It will contain seven short answers type
qQuestions. Rest of the eight questions is to be given by setting |
two questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions
selecting one from each of the four units. All questions carry

cqual marks.

Sr. No. Course Outcomes RBT Level
At end of the semester, Student will be able to

COl Define and describe the terminology related to digial signals, digital | LOTS: L1 (Remember)
systems. and processing of digital signals.

c0O2 Explain the principles and applications ol dizital signal processing. | LOTS: L2 (Understand)
including _frequency__domain_analysis_ol’ discrete-time—systems—and
applications of digital filters.

CO3 Apply the knowledge gained 1o solve problems in processing of digital | LOTS: L3 (Apply)
signals using digital filters and analyzing signal speetra.

CO4 Amlyze the performance of digital siznal processing systems and | HOTS: L4 (Analyze)
techniques.

COs Design and implement digital signal processing techniques or systems. | 110TS: L6 (Create)
using their understanding of the underhing principles and their skills in
simulation ools.

Course Contents

UNTI-1 \

INTRODUCTION: Basic elements of digital signal processing system. Advantages ol digital over analog
signal processing. Concept of frequency in discrete time signals. Discrete time signals and sy stems, Analysis of
discrete time sy stems: technigues, convolution st and its properties. interconnection ol 1.T1 systems. causality

DIGITAL SIGN AL PROCESSING
PCC-ECEAO1-T W
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and stability of LTI systems, Characterization of discrete time systems by difference equation and its solution,
Impulse response of LTI systems. Correlation of discrete lime signals: Cross-correlation, auto-correlation,
properties of cross-correlation and aule-correlation

DISCRETE FOURIER TRANSFORM (DFT): Computation of DFT and IDFT, DFT as a Linear
Transformation, Properties of DFT. Use of DF T in linear fillering, Filtering of long data sequences: overlap-add
method, overlap-save method.

UNIT-11

FAST FOURIER TRANSFORM (FFT): Fast Fourier Transform, Radix-2FFT Algorithms: decimation-in-
time, decimation-in-frequency FFT algorithim & their inverse,

IMPLEMENTATION OF DISCRETE-TIME SYSTEMS: Structures for realization of discrete-time systems,
Structures for FIR systems: direct form structures. cascade form structures, linear-phase structure. Structures for
IR systems: direct torm structures | & H. cascade form structures, parallel form structures.

UNIT 11}

FIR & IR FILTER DESIGN: Advantages and disadvantages of digital filters, Difference between FIR and
1IR filters. Design of FIR filters: importance of lincar phase response, condition for filter to have linear-phase
response, types of linear-phase filters, lilter specifications, impuise response of ideal low pass filter, Gibb’s
phenomenon. windowing method for design of lincar phase FIR filter.

Steps to design JIR filters from analog filters & mapping rules: Conversion of analog system to digital system
by: Approximation of derivatives. Impulsc-invariant method, bilinear transformation method.

UNIT-IV

MULTIRATE DIGITAL SIGNAL PROCESSING: Introduction to Multirate digital signal processing,
interpolation by factor 1, decimation by factor D. sampling rate conversion by rational factor, multistage
implementation of sampling rate conversion. Applications of Multirate Signal Processing.

FEXT BOOKS AND REFERENCLE BOOKS:

t.J. G. Proakis, D. G. Manolakis. Digital Signal Processing. Principles. Algorithms, & Applications”, Prentice

Iall India.

2. T.K. Rawat, “Digital Signal Processing™ Oxlord University Press.

(8]

- §. Mitra, “Digital Signal Processing- A computer-based approach™ TMH

.

- L. R. Rabier& B. Gold, “Theory and Application of Digital Signal Processing™, Prentice Hall India.

L

- AN Oppenheim. R W. Schaler, I R Buck. “Discrete-Time Signal Processing”. Prentice Hall India

- A\ Oppenheim, R.W. Schater, “Digital Signal Processing™, Prentice Hall India

~

- Salivahanan, Vallavaraj and Gnanapriva. “Digital Signal Processing™, TMH.

WA

DIGII AL SIGNAL PROCESSING
PCC-ECE401-T
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ADVANCED MOBILE COMMUNICATION

General Course Information

PCC-ECE403-T

Course Credits: 3
Type: PCC
Mode: Lectures (1)

7@@%;7, Schedule LTP: 3-00
E.xa,/\«"m#ow Dusoion : 3 houss

Course Assessment Methods; Max. Marks: 100 (Internal: 30;
External: 70)

Three minor tests. cach of 20 marks. will be condueted. The third
minor will be conducted in open book mode by the Course
Coordinator. No dite sheet will be issued for the third minor at the
level of the Departments. For the purpose of infernal assessment.
the average of the highest marks obtained by a student in any two
minor examinations will be considered. Al the minor examination
question papers will be preparcd and evaluated by following the
Outcome Based Education framework. Class Performance will be
measured through pereentage of lectures attended (4 marks)
Assignments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end
semester examination, nine questions are (o be set by the examiner,
Question number one will be compulsory and based on the entire
syllabus. It will contain seven short answers Ly pe yuestions, Rest of
the eight questions is o be given by seuting two questions from
cach ot the four units of the syllabus. A candidate is required (o
altempt any other four questions selecting one Trom cach of the four
units. All questions carry equal marks.

Pre-requisites: Communivation Sy stem

Sr. No. Course Outcomes: RBT Level
At the end of the semester, Students will be able to
Cot Define the signilicance of communication in daily lte. - LOTS: L1 (Remembey)
CcO2 Explain the evolution of mobile communication and technologies over | LOTS: L2 (Understand)
the vears,
CO3 Use the theory of communication in dillerent seenario, LOTS: L3 (Apply)
CO4 Compare the speed o 3GAG/ATE and 3G/6G i cellular | 11O1S: 1.4 (Anals 2¢)

communication,

CO5

Evaluate various types of applications ol 3G, 4G, 5G. 6G and | HOTS: L5 (Fyaluate)
advanced technigues in cellular communications.

~ =

Course Contents

UNIT-]

Mobile Communication Overview: I'yvolution from 1G to 5G. Analog Voice System. Digital Radio System in 2¢..
3G, 4G, LTE features and architecture. introduction 1o 5G communication. architecture. New Radin. massive

MIMO. potentials and applications of 3G. usape \cc'\mrius. Spectrum Tor 3G

Applications,

3G deployment. Challenges il

ADVANCED MOBILE COMMUNICATION

PCC-ECE403 -1} / \/ W/
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UNIT-H

Enhanced mobile hroadband(eMBB). ulra reliable low latency communication(uRLLC). massive machine type

communicationtMM 1C). D2D communication. V2N communication. spectrum for 3G, spectrum access sharing,
millimeter wave communication,

UNIT-111

OFDM. Non-Orthogonal Multiple Access (NOMA). carrier aggregation.3G NR requirements - 5G Core Network
Architecture - Radio-Aceess Network (RAN)-Rudio Protocol Architecture -User Planc Protocols, Control Plane
Protocols - Network Slicing- RAN viralization. 3G deployment challenges. dynamic spectrum aceess.

UNIT-tV

6G current rescarch & initiativ es. 6G Opportunities & applications. 6G networks. 6G security. 6G challenges.

TEXT BOOKS AND REFERENCE BOOKS:

[

v

Maobile Communication by Jochen Schiller. Financial 1 imes/imprint ol pearson

6G: The Roud 1o the Future Wircless Technologies 2030, Ramjee Prasad. River Publishers Series.

Wircless Communications Systems Architecture Transeeiyer Design and DSP Towards 6G. Khaled Salah
Mohamed. Springer.

Suad 7. Asit. 3G Mobile Communications Concepts and Technologies, CRC Press. 1 Ldition. 2019,

Erik Dahlman. Stefan Parkval), Johan Skold “5G NR: The Next Generation Wireless Access lechnology™.
Academic Press. st Ldition. 2018.

Jonathan Rodugues. “Fundamentals 3G Mobile Networks™, John W iley & Sons. 1" Editon. 2015,

Long Zhan. Hu Zhao. Kan Zheng. Wei Xiang. “Massive MIMO in 3G Networks: Selected Apphications™,
Springer. Ist ldition, 2018,

Robert W Teath Jr. Angel Lozano. “Foundations of MIMO Communication”. Cambridge University Press.
Ist I dition. 2019

R. Vanmithamby and S Talwar, ~Towards 5G: Applications. Requirements and Candidaie Technologies™,
John Willey & Sons. 1st Edition. 2017,

N_
W

b

ADVANCED MOBILE COMMUNICATION
PCC-ECEH03 -1
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DIGITALSYSTEM DESIGN

PCC-ECE405-T

/_1\..’_\'-
- General Course Information
Course Credits: 3
Type: PCC
Mode: Lectures (L)
2 Teaching Schedule LTP:300
ik

Course Assessment Methods; Max. Marks: 100 (Internal: 30;
External: 70)

Three minor tests, each of 20 marks, will be conducted. The third
minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued for the third minor at the
level of the Departments. For the purpose of internal assessment.
the average of the highest marks obtained by a student in any two
minor examinations will be considered. All the minor examination
qQuestion papers will be prepared and evaluated by following the
Outcome Based Education framework. Class Performance will be
measured through percentage of lectures autended (4 marks)
Assignments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end
semester examination, nine questions are to be set by the examiner.
Question number one will be compulisory and based on the entire
syllabus. It will contain seven short answers type questions. Rest of
the eight questions is to be given by selting 1wo questions from
each of the four units of the syllabus. A candidate is required to
attempt any other four questions selecting one from each of the four
units. All questions carry equal marks.

Pre-requisites: Basic of Digital Electronics

!ﬁ Sr. No Course Qutcomes RBT level 7
| At end of the semester, Student will be able to
lcor :_I_)m and describe the use of HDL & appropriate EDA tools for | LOTS: LI (Remember)
| digital logic design and simulation. ;
|C02 | Understand digital lo-gic-id-(lcsignmgiml system. L LOTS: L2 (Understand)
o3 | \ppl)_ the concepts of combinational logic and sequential logic . LOTS: L3 (Apply)
| circuits to build the digital systems
=N 4 : — -~ —————rm— = - 5 = | = ——— |
CcOo4 | Analyze the modular combinational circuits with MUX/DENMUN. | HOTS: L4 (Analyze)
‘ Deccoder and Encoder. |
CO5 | Evaluate nnd'compnre performance of combinational circuits and | HOTS. L35 (Evaluate)
synchronous sequential logic circuits.
| .
Coo6 Create the HDL models & use appropriate EDA tools for digital | HOTS: L6 (Create)

I fogic design and shmulation. synthesis.

V A\

DIGITAL SYSTEM DESIGN

PCC-ECE405-T
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Course Contents
UNIT-1

Digital Design: Introduction. digital devices, Clectronics aspects of Digital design. software aspects of digital
design. integrated circuits, VLSI Design flow: Design entry: Schematic. HDL, HDL based design. VIIDL.
program structure. data types and objects. operators, Dataflow, Behavioral and Structural Modeling and

clements. delay models, Synthesis and Simulation, test bench, VHDL constructs for combinational and
sequential circuits.

UNIT- I

Verilog HDL: Overview of Digital Design with Verilog HDL, program structure. Hierarchical Modeling
Concepts, Basic Concepts, Modules and Ports, Gate-Level Modeling. Dataflow Modeling, Behavioral
Modcling. Tasks and Functions, Useful Modeling Techniques, Compiler directives, system tasks and functions.

UNIT- 1l

Combinational logic design practices in VIIDL and Verilog: Decoder, Encoder. Multiplexers, Comparators.

three state devices. Half and Full Adders, Subtractors, Serial and Parallel Adders. BCD Adder, Barrel shifier.
combinational multipliers and ALU.

Sequential logic design practices in VHDL and Verilog: Latches and flip flops. State machine analysis. state
machine design, design state machine using state diagrams, Design of synchronous FSM, Algorithmic State
Machines charts. counters, shift registers, sequential circuit design with VIIDL and \erilog.

UNIT- 1V

Concept of Programmable logic devices: Memory-ROM, RAM-static, dynamic. PLAs, PALs. CPLDs and
FPGA. Design implementation using CPLDs and FPGAs, Computer model, processor and memory model. data
path part, control part Adding CPU Verilog description, CPU design and test.

ITENT AND REFERENCE BOOKS:

I Digital Design Principles and Practices, John F. Wakerly, 4™ Edition, Pearson Education. 2008,

2. A VIIDL Primmer: Bhasker; Prentice Hall 1995.

3. VHDL-Analysis & Modelling of Digital Systems: Navabi Z: McGraw 1Hill.

4. Verilog Digital System Design-RT level Synthesis, Testbench and Verification. Z Navabi, 2" Edition,
Copyright © 2006 by The McGraw-Hill Publishing Companies

5. Verilog HDL-A Guide to Digital Design and Synthesis, Samir Palnitkar. SunSoft Press 1996

6. The Verilog® Hardware Description Language, Donald E. Thomas & Philip R. Moorby, Fifih Edition.
€12002 Kluwer Academic Publishers

7

Introduction to Digital Systems,Ercegovac. Lang & Moreno; John Wiley (1999)

§. Fimdamentals of digital logic with VHDL design Stephen Brown. ZvonkoVranesic.  3rd od
Published by McGraw-Hill, 2009

9. Fundamentals of digital logic with Verilog design / Stephen Brown. ZvonkoVranesic, - 3rd cd..
Published by McGraw-Hill, 2009

10. Digital Design with an Introduction to Verilog HDL, M Morris Mano. Michael D. Cileui. 5™
Edition,Pearson, 2017.

t1. Digital System, Design with FPGA-Implementation using Verilog and VDL, Cen Unsalan& Bora Var.
Copyright © 2017 by McGraw-Hill Education

12. Digital Design using Field Programmable Gate array by P.K.Chan.Samihamourad, Printice Hall Serics

13.

Digital System Designs and Practices: Using Verilog Hdland PG As by \ling Bo lin, Wiley India

Cdition. (\\
Voo o

DIGITAL SYSTEM DESIGN
PCC-ECE405-T
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= D DIGITAL SIGNAL PROCESSING LAR

General Course Information
Course Credits: |

Type: PCC

Nlode: Practical (P)

Teaching Schedule LT P:009

PCC-ECE401-P

Course Assessment Methods; Max Marks: 100 (Internal: 50;—
External: 50)

The internal and external assessment is based on the level of
participation in  laboratory  sessions, timely  submission of
experiments/assignments. the quality of solutions designed for the
assignments, the performance in VIVA-VOCE, the quality of laboratory
file and ethical practices followed.

There will be a continuous process for laboratory course evaluation. Two
internal examinations (each of 50 marks) for the laboratory courses
(Minor Laboratory Evaluations: MLE I and MLE 11) will be conducted in
the week before or after the internal examinations for the theory courses.
The overall internal marks will be calculated as the average of the two
minor laboratory course evaluations. The course coordinator will conduct
these minor evaluations in the slots assigned to them as per their
timetable. The Chairperson of the Department will only notify the week
for the internal laboratory course evaluations. The marks for MLE | and
MLE 1l must be submitted within a week of the conduct of these
laboratory course evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of Examination along with the internal
examiner, preferably the lab course coordinator, appointed by the
Chairperson of the Department. The final practical examination of
duration three hours will be conducted only in groups of 20-25 students. |
The Course Coordinator  Internal Examiners’ External { xaminers will
maintain and submit the bifurcation of marks obtained by the students in
their respective internal’external evaluations in the specified proformas
(attached herewith as Annexure | and 1) 1o the respective departments in
addition to the submitting and uploading of overall marks on the
university portal as per the requirement of the resull branch. The
laboratory course coordinator will also conduct laboratory coutse exit
survey and, compute and submit the attainment levels of the laboratory
course based on direct and indirect evaluation components and submit it |
to the Chairperson olfice along wilh the internal assessment marks.

Pre-requisites: Basic of MATLAB, basic concepts of siznal and system

Sr. No. Course outcomes

At end of the semester, Student will be able to

RBT lL.evel

CO! Apply their knowledge of MATLAB proeramming to design and | LOTS: L3 (Apph)
implement digital signal processing algorithms and systems. including
filtering, signal generation, and spectrum analy sis.

Analyze and evaluate the performance of digital signal processing | HOTS: L4 (Analy ze)
_ : systems and algorithms using MATLAB simulation tools. including
@) frequency response, stability, and noise characteristics.

®

CO3 ) Design digital filiers and other digital signal processing systems using

their understanding of the underlying principles and heir NATLAB
skills.

HOTS: 1.6 (Creae)

DIGITAL SIGNAL PROCESSING LAB
PCC-ECEA01-P K\\\/

\

\‘\/,




CO4

Create written records for the given assignments  with problem | HOTS: L6 (Create)
definition, design of solution and conclusion.

COs

Demonstrate ethical practices while solving problems individually or in | LOTS: L3 (Apply)
groups.

£ W —

wh

10.
1.

12

13.

14,

I5.
16.
17.
18.
19.

LIST OF EXPERIMENTS

To represent basic signals (Unit step, unit impulse. ramp, exponential, sine and cosine) in MATLAB,
To generate triangular, saw tooth and square waveform using MATLAB program

To develop program for discrete convolution.

To develop program for discrete correlation.

To develop program for sampling of
order to study aliasing effect.

To develop a program to determine the impulse response of a system for which input sequences and
oulput sequences are given.

To design Butterworth 1R filters (low-pass, high pass. band-pass, band-stop).

To design digital FIR filters using windows technique (Rectangular window, Blackman window,
Hamming window, Hanning window).

To plot the magnitude and phase spectrum of a signal using DFT.

To perform interpolation and decimation using MATLAB.

To develop program for computing linear and circular convolution.

To develop program for finding magnitude and phase response of 1
function H(z).

To develop program for stability test using NATLAB.

To develop a program for computing inverse Z-transform of a rational transfer lunction.

To develop a program for computing parallel realization values of 1IR digital filer.

To develop a program for computing cascade realization values of 1IR digital filter,

To develop a program for noise reduction in audio signals using digital filters.

To develop a program for image sharpening and enhancement using Discrete Cosine Transform (DCT).

To develop a program for design and implementation of Finite Impulse Response (FIR) Filters for
signal processing.

a continuous time signal with different sampling frequency in

.T1 system described by system

- To develop a program for analysis of specch signals using Linear Predictive Coding (LPC) techniques.
- To develop a program for spectrum analysis of signals using Fast Fourier Translorm

Note: At feast 10 experiments are to be performed in the semester, out of which minimum 7 experiments should
be performed from above fist: Remaining experiments may either be perlormed from the above list or designed

and set by concerned institution as per the scape of the syllabus. The students must prepare Mini Project (Ex
No. 18 to Ex No. 22) in the group of two-three students belore the semester ends.

DIGITAL SIGNAL PROCESSING LAB
PCC-ECEADI-P
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General Course Information

DIGITALSYSTEM DESIGN LAB

PCC-ECE405-P

Course Credits#.o

Type: PCC

Mode: Practical (P)

Teaching Schedule LTP:00

Y

Course Assessment Methods: Max Marks: 100 (Internal: 503
External: 50)

| The internal and external assessment is based on the level of

participation in laboratory sessions, timely submission of
experiments/assignments, the quality of solutions designed for the
assignments, the performance in VIVA-VOCE, the quality of
laboratory file and ethical practices followed.

There will be a continuous process for laboratory course evaluation.
Two internal examinations (cach of 50 marks) for the laboratory
courses (Minor Laboratory Evaluations: MLE 1 and MLE 11) will be
conducted in the week before or afier the internal examinations for
the theory courses. The overall internal marks will be calculated as
the average of the two minor laboratory course evaluations. The
course coordinator will conduct these minor evaluations in the slots
assigned to them as per their timetable. The Chairperson of the
Departiment will only notily the week for the internal laboratory

| course evaluations. The marks for MLE 1 and MLE |l must be

submitted within a week of the conduct of these laboratory course
evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of I.xamination along with the internal
examiner, preferably the lab course coordinator, appointed by the
Chairperson of the Department. The [inal practical examination of
duration three hours will be conducted only in groups of 20-25
students. The Course Coordinator = Internal Examiners/ External
Examiners will maintain and submit the bifurcation of marks
obtained by the students in their respective internal/external
evaluations in the specificd proformas (attached herewith as
Annexure | and 1) to the respective departments in addition to the
submitting and uploading of overall marks on the university portal

i as per the requirement of the result branch. The laboratory course

coordinator will also conduct laboratory course exit survey and,

compute and submit the attainment levels of the laboratory course
based on direct and indirect evaluation components and submit it to
the Chairperson office along with the internal assessment marks.

"Prc-requisites: Basic of Digital Electronics

Sr. No. Course outcomes RBT Level 1
At end of the semester, Student will be able to

COl Apply theoretical knowledge of combinational logic circuits for | LOTS: L3 (Apply)
VLSI design.

CO2 Analyze and evaluate the modutar combinational circuits with | 110TS: L4 (Analyze)
MUX/DEMUX, Decoder and Encoder.

CcOo3 Integrate the combinational and synchronous sequential logic | HOTS: L6 (Create)
circuits to design the divital sy stems,

CO4 Create and evaluate the performance of divital circuits and svitems | 11OTS: L6 (Create)

DIGITAL SYSTEM DESIGN LLAB ;

PCC-ECE405-P 58 ’ j
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using HDLs.

COs Demonstrate the records for the given experiments with problem | LOTS: L3 (Apply)
definition, solution, observations and conclusions individually or in
2roups.
LIST OF EXPERIMENTS

1. Familiarisation with VHDL and Verilog FIDL program structure. and EDA tools.

2. Write VHDL and Verilog programs for decoder, encoder. multiplexer and seven segment decoder
design in behavioural, data flow and structural modelling,

3. Write VHDL and Verilog programs for comparator destan.

4. Write VHDL and Verilog programs for Adder and subtractor design in behavioural, data flow and
structural modelling.

5. Write VHDL and Verilog programs for multiplicr desizn in behavioural, data flow and structural
modelling.

6. Write VHDL and Verilog programs for ALU design.

7. Write VHDL and Verilog programs for latches and flip Nops design in behavioural. data flow and
structural modelling.

3. Write VHDL and Verilog programs for serial adder desien.

9. Write VHDL. and Verilog prourams for serial multiplier design

10. Write VHDL and Verilog programs for counters design in behavioural, data flow and structural
modelling.

i

. Write VHDL and Verilog

programs for shilters design 1 behavioural, data flow and stiuctural
modelling.

Write VHDL and Verilog programs for basrel shifies design in behavioural, data flow and structural
modelling

. Write VHDL and Verilog programs for memory blochs.

- Test bench.wring and simulation in VHDL and Verilog.

Note: At least 10 experiments are to be performed in the semester. out of which minimum 7 experiments should
be performed from above list. Remaining experiments may either be performed from the above list or designed
and set by concerned institution as per the scope of the syllabus. 1he students must prepare Mini Project (Fx.
No. 1) in the group of two-three students before the semester ends,

DIGITAL SYSTEM DESIGN 1.AB
PCC-ECEH05-P
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® CONSIUMER & INDUSTRIAL ELECTRONICS

D) PEC-ECE308-T
General Course Information
Course Credils: 3 Course Assessment Methods; Max. Marks: 100 (Internal: 30;
Type: PEC External: 70)
Mode: Lectures (L) Three minor tests, each of 20 marks, will be conducted. The third

’ - minor will be conducted in open book mode by the Course
™~ Teaching schedule LTP:300

Hib

Coordinator. No date sheet will be issued for the third minor at
the level of the Departments. For the purpose of internal
assessment, the average of the highest marks obtained by a
student in any two minor examinations will be considered. All
the minor examination question papers will be prepared and
evaluated by following the Outcome Based Cducation
framework.  Class Performance will be measured through
percentage of lectures attended (4 marks) Assignments (4 marks)
and class performance (2 marks).

The end semester examination will be of 70 marks. For the end
semesler examination, nine questions are to be sel by the
examiner. Question number one will be compulsory and based on
the entire syllabus. It will contain seven short answers type
questions. Rest of the eight questions is to be given by settiny
two questions from each of the four units of the syllabus. A
candidate is required to altempt any other four questions

selecting one from each of the four units. All questions carry
cqual marks.

Pre-requisites: Basic Electronics

Sr. No. | Course outcomes RBT Level
At end of the semester, Student will he able to

Col Outline the terminology related to consumer and industrial electronics LOTS: L (Remember)
systems

co2 Understand fundamental principles related 1o consumer and industrial LOTS: L2 (Understand)
clectronics systems

CO3 Apply methods and principles 1o construct consumer and industrial LOTS L3 (Apply)
clectronics systems segments model.

CO4 Analyse various electronics systems in terms of design or performance HOTS: L4 (Analyze)
parameters.

COs5 Design segments of various electronics systems HOTS: L6 (Create)

Audio and Video Systems: Basic block diagram.
Headphone. Hearing Aid. l.oudspeaker. Equalizers
System, Theatre Sound sy stem, AN/FM

Course Contents

UNIT- 1

Principle and working of the following: Microphone,
and mixers. Electronic Music Synthesizer. Public Address

Tuners. OLED IV, T\ jemote control, Seltop Box

o /
CONSUMER & INDUSTRIAL I?LECTRONICS\ AT

PEC-ECI308-1

ihe




UNIT- 11
tlome Equipments: Basic block diagram. Principle and working of the foliowing: Washing Nachine. Ak
Conditioner, Refrigerator, Microwave Oven. RO system. CCTV, Mobile Phone Handset. Mobile Charger.
UNIT- 111

Office Equipments: Basic block diagram. Principle and working of the following: Desktop computer, Laptop.

Laser Printer, Photocopier,BAR-code Scanncr and Decoder. Point of Sale terminal, Automated Teller Machines
(ATAIs),

UNIT- IV

In-Car Computers: Basic block diagram. Principle and working of the following: Electronic lIgnition.
Electronically: Comtrolled Suspension (ECS). Antiloch Braking System (ABS), Instrument Panel Displays,

Ultrasonic Car Safety Belt System. Air Bag System. Vehicle Proximity Detection System, Car Navigation
System.

TEXT AND REFERENCE BOOKS:

1. S.P Bali, "Consumer Electronics”. Pearson Cducation Asia Pvi.. Lid.

2. R Bali and S.P Bali, “Audio Video Systems: Principle Practice & Troubleshooting, Khanna
Publication.

Philip lolt, “Consumer Elecuonics for Engineers™, Cambridge University CO-PO Articulation Matris

WA O

2
J.

CONSUMLER & INDUSTRIAL ELECTRONICS
PEC-ECE308-T
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General Course lnformation
Course Credits: 3
ype: PI1EC
Maode: Lectures (1)
teaching Schedule L TP 300

]
I xamination Duration: 3 hows

COMPUTER NETWORKS

PEC-ECE310-T

Course Assessment Methods; Max. Marks: 100 (In_lcrnnlz 3();' ]
External: 70)

Three minor tests. cach ol 20 marks, will be conducted. 1he third
minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued lor the third minor at
the level of the Departments. For the purpose of internal
assessment, the average of the highest marks obtained by @
| student in any two minor examinations will be considered. All the
minor exumination question papers will be prepared and evaluated
by following the Quitcome Based Education framework. Class
Performance will be measured through percentage ol Jectures
attended (4 marks) Assignments (4 marks) and class performance
(2 marks).

The end semester examination will be ol 70 marks. For the end
semesler examination. nine questions are 1o be set by the
examiner, Question number one will be compulsory and based on
the entire syllabus. It will contain seven short answers ype
questions. Rest ol the cight questions is 1o be given by setting 1wn
questions {rom cach ol the Tour units of the syllabus, A candidie
is required 1o attempt any other four questions selecting one from
cach of the four units. Al) questions carry cqual marks.

Pre-requisites: Basic of Communication Sy stem

Sr. No. Course Qutcomes: RBT Level
At end of the semester, Student will be able to
COl Describe terminolugies & basics of computer network sy stems. LLOTS: LA (Remember) I
Cc0o2 Understand the concepts of computer network models & internet along - '
. . ) R ) = LOES B2 (Understand)
with theiraddressing. protocols, specifications & sceurits .
co3 Apply the concepts ol data communication & internet for dilferem =T
L . . LOTS: L3 (Apphy)
applications of’ computer networking,
COo4 Analyze the perlformance of various Lypes of computer networks, HOTS: Ld (Analy 7¢)
COs Design basic computer network systems in a betier fashion with thorough . .
K = . . =7 HOTS: L6 (Creawey
nowledge ol internet working technologics.
— S - 4

Course Contents

UNIT-1

Data Communication. Networks. hiternet. Network Models: OS1 model. 1CP P model & protocol svite. Data rate

limits. Shannon’s Theorem. Cireuit switched Networks, Datagram Newtworks. Viewal Circuit Networks. Network
Fopologics. Fypes of Networks (1 ANL MAN. WAN. PAN).

COMPUTER NETWORKS

N

PEC-ECE310-1 N\
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UNIT-2

Physical Tayer interlaces (RS2327 11A232 USB). Medium Access control (Aloha. CSMA CD. CSMA CA). Lo
Detection & correction: ERC. CRC. chechsum, Hamming code. shortest path algorithm.

UNIT-3

Logical addressing. IPv4. 1Py 6. transition from 1Pvd 1o 1Pv6, Domain Name System (DNS). Dy namic Domain name
systenn. DNS in the interner.

Protocols-ARP. RARP, 1CP. UDP. 1101 C. SMTP htp.
UNIT-4

Network sceuritymodel Tor network security. RSA algorithm, Digital Signature. e-mail security. Firewalls. VPN,
Proxy servers.

TEXT & REFERENCE BOOKS:

I Tancnbaum Andrew S.. Computer Newworks, 4th edition (2nd Impression 2006). Pearson Fducation
2. Stallings William. Data and Computer Communications. 7th Edition. PHI.

3. Halsall Fred. Data Communications. Computer Networks and OS1. dth edition.

4. Stallings William. Cry pography and Network Security Principles and Practices. 4™Edition. PHI

3.

Forouzan B.A.. Data Communication & Networking. 3™ Edition. TMIL

VAPN.=

COMPUTER NETWORKS
PEC-ECE310-1
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) SATELLITE & RADAR COMMUNICATION
PEC-ECE312-T
General Course Information
Course Credits: 3 Course Assessment Methods; Max. Marks: 100 (Internal: 30;
External: 70
Type: PEC )
Three minor tests, each of 20 marks, will be conducted. The third minor
Mode: Lectures (L) 2 . .
will be conducted in open book mede by he Course Coordinator. No date
Teaching schedule LTP:300 sheet will be issued for the third minor at the level of the Departments. For
ik the purpose of internal assessment, the average of the highest marks
obtained by a student in any two minor examinations will be considered.
All the minor examination question papers will be prepared and evaluated
by following the Outcome Based Education (rameswork. Class
Performance will be measured through percentage ol lectures attended (4
marks) Assignments (4 marks) and class performance (2 marks).
The end semester examination will be of 70 marks. For the end semester
examination, nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It will
contain seven short answers type questions. Rest of the eight questions is
to be given by selting two questions from cach of the four units of the
syllabus. A candidate is required to attempt any other four questions
selecting one from each of the four units. All questions carry equal marks,
Pre-requisites: Communication Systems, Antenna and Wave Propagation
Sr. Course outcomes RBT Level
Na. . .
At end of the semester, Student will be able to
CO1 | Outline the terminology related to Satellite and Radar Communication. LLOTS: L1 (Remember)
CO2 | Understand fundamental principles related to Satellite and Radar LOTS: L2 (Understand)
Communication.
CO3 | Apply methods and principles to construct Satellite and Radar LOTS: L3 {Apply)
Communication segments model.
CO4 | Analyze satellite communication system and radar communication system iy | 1101S: L4 (Analyze)
. 1 terms of design or performance parameters.
' COs | Design segments of satellite communication system and radar HOTS: L6 (Create)
communication system
Course Contents
UNIT- 1
Introduction to Satellite Communication: Principles and architecture of satellite: Communication, Briel
history of Satellite systems, advantages, disadvantages, applications and [requency bands used for satellite
@ . communication.
\ -
Orbits and Launching Methods: Introduction. Kepler’s Laws, Defimtions ol Teime for Farth-Orbiting
® Satellites. Orbital Elements, Apogee and Perigee Heights, Orbit Perturbations. Inclined orbits. Geoslationary
o ' Orbit.

SATELLITE & RADAR COMMUNICATION

U\

PEC-ECE312-T \

A




UNIT- 11

The Earth Segment: Introduction. Receive-Only Home TV Systems. outdoor unit. indaor unit for analog (FM).
Master Antenna TV System. Community Antenna TV System, Transmit-Receive Farth Stations

Space Segment: Introduction, Power Supply. Attitude Control, Station Keeping. Thermal Control. TT&C
Subsy stem, Transponders, Antenna Subsystem

UNIT- 111

INTRODUCTION TO RADAR: Radar Block Diagram & operation, Radar I requencies, Radar development,
Application of Radar, Simple form of Radar Cquation. Prediction of Range performance. Minimum detectable

signal. Receiver noise, Signal to Noise ratio, Transmitter Power, Pulse repelition frequency & range
ambiguities. System losses. Propagation effects.

UNIT- IV

CW & MTI RADAR: The Doppler effect, CW Radar, Frequency-modulated CW Radar. Multiple Frequency
CW, Radar, Delay Line Cancellors, Multiple or staggered, Pulse repetition frequencics, Range-Gated Doppler

Filters. Digital Signal Processing, Other MTI delay line, Limitation of NTI performance Non-coherent MTI,
Pulse Doppler Radar, MT! from a moving platform.

TEXT AND REFERENCE BOOKS:

I. Dennis Roddy, “Sumellite Communication™ +th Edition, McGraw § 1], 2000

2. Dr.D.C. Agarwal, “Satellite Communications” Khanna Publishers. 2001.

3. Skolnik, Merrill,” Introduction to Radar Systems”, Tata McGraw-Hill. 3¢d | dition. 2001,

4. K. K. Sharma, fundamentals of Radar, Sonar and Navigation Engincering. S K Kataria& Sons.
5. M. Kulkarni, Microwave & Radar Engineering, Umesh Publications.

6.

Microwave & Radar Engg, Dr. A. K. Gautam. Katson Books.

Ay M

SATELLHE & RADAR COMMUNICATION

PEC-ECE312-T
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POWER ELECTRONICS
PEC-ECE314-T

General Course Information

Course Credits: 3

Iype: PEC

Course Assessment Methods; Max. Marks: 100 (Internal: 30;
External: 70)

Three minor tests, cach o1 20 marks. will be conducted. The third
minor will be conducted in open book made by the Course
Teaching schedule LTP:300 Coordinator. No date sheet will be issued for the third minor ot the
fevel of the Departments. For the purpose of internal assessment.
ik the average of the highest marks obtained by a student in any lwo
minor examinations will be considered. All the minor examination
question papers will be prepared and evaluated by following the
Outcome Based Education lramework. Class Performance will be
measured  through percentage of lectures attended (4 marks)
Assignments (4 marks) and class performance (2 marks).

Mode: Lectures (L)

The end semester examination will be of 70 marks. For the cnd
semester examination. nine questions are 10 be set by the
examiner. Question number one will be compulsorny and based on
the entire syllabus. Bt will contain seven short answers ty pe
questions. Rest ol the eight questions is to be given by setting two
questions [rom cach of the four units of the sy Hlabus. A candidate
is required o atiempt any other Tour questions selecting one from
cach ol'the tour units. M1 guestions carry equal marks,

Pre-requisites: Busic of Analog Electronics

Sr. Neo. Course Outcomes RBT Level
At end of the semester, Student will be able to

COl Define the basics operations and charucteristics ol power electronics | 1LOTS: 11 (Remember)
devices.

co2 Use the power clectronics deviees and civeuits in commercial and | LOTS: | 3 (Apply)

industrial upplications.

co3 Compare the performance of various poveer semiconductor devices, | 1101, 114 ( Analyse)
passive components and switching circuits,

CO4 Test power electronics circuits for troubleshooting. HOTS: 15 (Vv aluate)

CO5 . .. | Design the SCR controlted devices. fieing and commutating cirewit, | HOTS: 116 (Create)

inverters. choppers and drivers.

~

Course Contents

UNIT-1

Power Semiconductor Devices: Role & applications of power clectronies. Construetion &Static V-1 characteristics
ol Thyristors. Thyristor tum on methods. switching characterisiics ol Fhy ristor. two transistor model ol Thyristor,

Thyristor Protection. Series and parallel connection ol Fhyristor. Gate Turmn-ofT Thyristor. Muhikas er devices:
Construction &characieristivs of DIAC. IRIAC. \

SCR Commutating Circuits:  Thyristor Tum-ofl methods: 1ine commutation. T oad commutatiin. Foreed
commutation. Commutating circuits. Voltage commutation. Current commutation & Pulse commutation

POWER ELECTRONICS N\ /

PEC-ECE314-1 N (\/
NN



UNIT-I

Converters: Principal ol phasc-controlled rectiliers: single phase half wave cireuit with RL load. single phase hall
wine cirenit with RL Joad and freewheeling diode. Single phase Tull way e-controlied conserters: Mid-Point and
Bridge converters. Dual converter: Ideal and Practical dual com erter.

UNIT-11}

Inverters: Busic circuit. 120-degree mode and 180-degree mode conduction schemes, Foree commutated I hy ristor
inverters: modilicd MeMurray half bridge and (ull bridge inverters. McMurray -Bediord half bridee and bridge
inverters. bricl description of parallel and series inverters. current souree inyerter (CSH

UNITV
Choppers: Principal of Chopper operation. output v oltage control technigues. step-up chopper. one. tho. and lour
P I 2

quadrant choppers. Thyristor Chopper Circuit: voltage commutated chopper. current commutated chopper and Load
Commutated chopper.

Cycloconverters: Basic principle of cycloconverter operation. Iypes of ¢y cloconverter: non-circulating and
circulating types ol ¢y cloconverters.

TEXT BOOKS AND REFERENCE BOOKS:

1. Power Electronics: P.S Bhimra, Khanna Publication.

2. Power Electronics: M1 Rashid: Ll

3. Power Electronics and Introduction 1o Drives: K. Gupta and § P_Singh:Dhanpat Rai.
4. Power Eleetronics: PC Sen: TMIL

3. Power Electronics: 11C Rai: Galgotia,

6. Thyristorised Power Controllers: GK Dubey. PHI

\’ v

POWER ELLCIRONICS
PLC-ECEI4-]
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General Course Information

OPTICAL COMMUNICATION

PEC- ECE316-T

Course Credits: 3

Type: PEC

Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100 (Jnternal: 30;
cxternul: 70)

Three minor tests. cach of 20 marks, will be conducted. The third minor
will be conducted in open book mode by the Course Coordinator. No date
sheet will be issued for the third minor at the tevel of the Departments.
For ihe purpose of internal assessment. the average of the highest marks
obtamced by a student in any two minor examinations will be considered.
All the minor examination question papers will be prepared and cvaluated
by following the Outcome Based Education framework.  Class
Pertormance will be measwred through percentage of lectures atiended (4
marks) Assigniments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end semester
cxamination. ninc questions arc to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It will
contiin seven short answers type questions. Rest of the eight questions is
1o be given by setting two questions [rom cach of the four units of the
syllabus. A candidate is required 1o attempt any other four questions
selecting one hom cach of the four units. Al questions carry equal marks.

Pre-requisites: Communication Engincering

T RBT Level N

LOTS: L1 (Remember)

LOTS: L2 (Understand)

Sr. No. | Course Outcomes
At the end of the semester, students will he able to:

Col Describe terminuviogies & basics of optical communication systems.

cO2 Understand the concepts of Josses and signal impaicments in optical
transmission,

CO3 Apply the concepts ol signal transmission & reception i optical
networks.

CO4 Analyze the performance of vanous types ol optical networks

COs Design basic Optical systems in an improved manner with thorough

| knowledge of optical transmission.

LOTS: L3 (Apply)
HOTS: L4 (Analyze)

HOTS: LS (Evaluatc)

Course Contents

N
UNIT-1

INTRODUCTION: Electromagnetic specitum used Tor optical communication. block diagram of opucal
communication system, Advantages of opucal fiber communication. propagation ol light inside fiber, Total
mternal reflection, numerical aperture. Optical fihers stuctures and their types.

UNIT -11

LOSSES IN OPTICAL FIBER: autenuation. scaticring. absorption. fiber hend loss. dispersion. material.
wineguide. polarized mode dispersion. intermodal and intramodal dispersion

NON LINEAR EFFECTS: Kerr effect. SPAL XPAL FWM. SRS.
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UNIT -1

OPTICAL SOURCES: Piincipal & working of LEDs & LASERs. Types of LEDs & LASERs.

PHOTO-DETECTORS: PIN. APD and then characteristics. Thermal noise, dark current noise. quantum
noisc.

UNIT -1V

OPTICAL AMPLIFIERS - EDFA. Raman amplificr, Principles of WDM networks,. Splicing. fiber couplers

and connectors. FBG principal & working. Optical link design, Introduction to: SONET, fiber to home (FTTIH).
Radio over Fiber (RoF).

TEXT AND REFERENCE BOOKS:

J. Keiser. Fiber Optic communication. McGraw-11ill, 5ih Ed. 2013 (Indian Edition).

J. Senior, Optical Fiber communications, Pearson; 3" edition, 2000,

G. Agrawal. Fiber optic Communication Systems, John Wiley and sons, New York, 1997

F.C. Allard, Fiber Optics Handbook for engineers and scientists, McGraw Hill, New York (1990).
G. Agrawal. Nonlinear [iber optics. Academic Press. 2nd Ed. 1994,
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DRONE AND ANTI-DRONE TECHNOLOGY

Generad Course Information

PEC-ECE318-T

Course Credits: 3

Type: PEC

Mode: Lectures (1)

Teaching schedule LTP:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100 (Internal: 30, 1
External: 70)

Three minor tests, cach of 20 marks, will be conducted. The third minor
will be conducted in open book mode by the Course Coordinator. No daic
sheet will be issued for the third minor at the level of the Departments,
For the purpose of internal assessment, the average of the highest marks
obtained by a student in any two minor examinations will be considered.
All the minor examination question papers will be prepared and evaluated
by following the Outcome Based Education Iramewoik.  Class
Performance will be measured through percentage of lectures attended (4
marks) Assignments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end semesier
cxamination, ninc questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. It wili
contain seven short answers type questions. Rest of the cight questions is
10 be given by sciting two questions from each of the four units of the
syllabus. A candidate is required to attempt any other four questions
selecting one from cach of the four vnits. All questions carry cqual marks,

Pre-requisites: Basies of electronies, Fundamentals of Mechanical engineering

Sr. No. Course Qutcomes

At the end of the semester, students will be able to:

RBT Level

CO1 Define the terminologics and fundamental principles related to UAV. | LOTS: L1 (Remember)
Drone and Anti-Drone.

C0O2 Understand and explain the operation chnmponénlg & various | LOTS: L2 (Understand) |
design units of drone and Anti-Drone systems.

COo3 Apply the knowledge of technical and _opcr:uionul rcqui_rcm'é'n-l_s_: for be’l‘ﬁ?(}\pply)__ -
drone and anti-drones.

CO4 Analyze the  performance  parameters of  Dronc  andAntidrone | HOTS: 1.4 (Annly/ci_
subsystens,

CO5 Evaluate the parameters of Dione and Antidione subsystems for a | HOTS: L5 (Evaluatc)

given appheation,

Course Contents

UNJT-1

INTRODUCTION TO UAV AND PAYLOAD=Unmanned Aerial Vehicle, Historical aspects of UAV.
clagsification ol UAVs. applications. Deployment Restriction on UAVs. Small UAVs. system compuosition.
Introduction 10 design and selection of the systen: concepiual design. preliminary design. detail design.

selection of the system. Payload: dispensable and non-dispensable payload. payload types: cargo tieight.
Reconnaissance/Suvesltance. military. scientific.

UNIT -1

UAV DESIGN AND NAVIGATION: Lift induced drig. parasitic drag. rotary-wing acrodymimics. response (o
air turbulence. airtrame configuration: HTOL. V'l'OL.‘hyhrillx( convertible rotor aircrafi. til-wingy. Design for
stealth: acoustic. visual radio. and radar signates.  Inertial navigation system. GPS. clements ol guidance
system, gudance laws. Line-of-Sight guidance Jaw. waypoint guidance. ground contiol subsystem. Primay

subsystem ol an amopilol,

DRONE AND ANTI-DRONE TECHINOLOGY

PEC-ECEMS-T N /
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UNIT -1

DRONE DESIGN, SAFETY AND REGULATIONS: Introduction to dronc and their applications. India and
droncs, tinkering and drones. classification of drone-based on their structure, Dynamics of an acrial system.
Stability und Control. drone sensors: Accelerometer, Barometer, Gyro Sensor, Magnctometer. thermal.

chemical, distance sensors. Propulsion and vertical motion,  batteries of drone. building your own drone. Key
features of Drone Regulations 1.0. Future of drones.

UNIT -1V

INTRODUCTION TO ANTI -DRONE TECHNOLOGY: Introduction, The need for anti-drone systems.
system requirement, dione detection, identification.  localization and tracking, drone newtralization. Jamming
and countering technigues. anti-dione system guidelines: detector deployment, threat level assessment, Risk

managenient. advances in drone technology: antidvone nullification technology. anti-drone system advances.
Challenges i countering

TEXT AND REFERENCE BOOKS:

I, Unmanncd  Aircraft Design: A Review of Fundamentals, Synthesis Lectures on Mechanical
cngincering. Mohammad Sadracy. Morgan & Claypool Publishers scrics.2017.

2. Unmanned Aircraft Systems: UAVs Design. Development and Deployment, Reg Austin, Wiley, 2010,

3. Themy. Design and Applications of Unmanned Acrial vehicles, A. R. Jha, CRC piess. 2016.

4. Survey on Anti-Drone Systems: Components. Designs, and Challenges. Scongjoon Park, Hycong Tac
Kim, Sangmin Lee. Hyeontae Joo . and Hwangnam Kim.

5. Coumer-Drone Systems. Arthur Holland Michel, The Center for the Study of the Drone at Bard

College.
6. ATL Drone Module. hups:/aim.gov.in/pdf/ATL_Drone_Module.pdtf.

DRONE AND ANTI-DRONE FECHNOLOGY
PEC-ECE318-1
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VLSI FABRICATION TECHNOLOGY
PEC-ECE320-T

General Course Information

. _ -
| Course Cretlits: 3

Type: PEC
Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Examinanion Duration:03 Hours

Pre-requisites: Anulog & Digital Electionics

r.No.

r—

s

Course Outeomes:

siriuctines

| CO4 | Analyze the charactenzation of ditterent matenials.

| CO5

with scaling m technoloay.
ATME I echnoiogy.

At the end of the semester, students will be able to:

| Course Assessment Methods; Vax. Marks: 100 (Internal:
30; External: 70)

Three minor tests, each of 20 marks, will be conducted. The
third minor will be conducted in open hook mode by the
Course Coordinator. No date sheet will be issued for the third
minor at the level of the Departments. For the purpose nl';
internul assessment, the average of the highest marks obtained
by u student in any two minor examinations witl be considered,
All the minor examination question papers will be prepared
and evaluated by following the Outcome Based Education
framework.  Class Performance will be meuasured through
percentage of lectures anended (4 marks) Assignments (4
marks) and class performance (2 marks).

The end semester examination will be of 70 marks, For the end
semester examination, nine questions are 10 be set by the
examiner. Question number one will be compulsory and hased |
on the entire syllabus. It will contiin seven short answers lype
questions. Rest of the eight questions is to be given by selting
two questions from euch of the four units of the syllabus. A
| candidate is required o attempt any other four guestions
selecting one from each of the tow units. Al questions cry
equal marks |

RBT Level |

'CO1 | Describe methodology to tabricate an IC. | LOTS: LI (Remember)
l o2 | Understand the diffusion of materials using diffcrcn-l_lr_:zﬁniqucs. _“L_O']"_S__I-__'_’ (Understand)
lco3 '| Appl_il knm\'lcdg;: on de:gﬁ tools to dru\myou(s for the transistor | LOTS L3 (Apply)

HOTS L_'L_F..-'innif o)

Dcsig-n_:l-nd_\nﬁy')c the advancements in CMOS process fabucaton | HOTS L6 (Creater

— —_— SR |

Course contents

UNITI

N .
CRYSTAL GROWTH AND WAFER PREPARATION: Era of Integrated encuns, Crystal erowing techniques

Crochralski erystal growing. Float zone technique.

Detects in crystal structure. Silicon water preparation

OXIDATION: Thermal Oxidation of Silicon, Oxide Formation, Kinetics of Osile Growth, Oxidation Systehn,
Properties of Theymal Oxides of Sificon. Impurity Redistribution duning Oxidanon. Uses of Silicon Oxide.

UNIT 11

DIFFUSION: Basic diffusion proyess. Diffusion Equation, Diffusion Profiles.

TON INPLANTATION: Requirement of jon implantation, jon implantation system. applications and other 1ssues

moon implanttion.,

VLS FABRICATION TECHNOLOGY

PEC-ECE320-T \ / w/
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UNIT I

EPITAXY: Vapor phase epitaxy. Liquid phase epituxy and Molecular beam epitaxy, Chemcal Vapor Deposition
types of epitaxial reactors, CVD Applications, PECVD.

PHOTOLITHOGRAPHY: Negative and Positive Photoresist, Resist Application. Exposwie and Development.
Photolithogiaphic Process Control. E-Beam Lithography, X-Ray Beam Lithography and lon Beim Lithography.

UNIT 1V
ETCHING: Wet Chemical Etching, Reactive Plasma Etching.

METALLIZATION: choice of metals, methods of metallization, applications and problems i metallizanon
ANNEALING: Featnas and Pracess of unnealing.

YIELD AND RELJIABILITY: Fuctors affecting the yield loss in VLSL IC yield expression. Reliability
requirements for VLSI,

TEXT AND REFERENCE BOOKS:
}. VLSI Fabrication Principles: Siticon and Gallium Arsenide by Sorab K. Ghandhi (John  Wiley & Sonw).
2. VLSI Technology By S.M.Sze (2nd Edition)
K

Microelectronic Processing: An Introduction to the Manufacture of Integrated Circuits by W Scot Ruska
(McGraw Hill International Edition).

Microchip Fabrication: A Practical Guide to Semiconductor Processing by Peter Van Zant (20d Edition
(McGraw Hill Publishing Company).

5. Semiconductor Devices: Physies and Technology by S.M. Sve.
6. Thin Film Processes Part 1 & 11 by John L. Vossen and Wimer Kern (Academic Press)

Y

v
Y

VLSI FABRICATION TECHNOLOGY
PEC-ECE320-T
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General Course Information

Course Credins: 3

~ Type: PEC

- Made: Lectures (L)

Teaching schedule LTP 3 00

Examination Duration:03 Hours

SPECIAL TOPICS IN VLSI
PEC-ECE407-T

| Course Assessment Methods; Max., Marks: 100 (Internal: |
30; External: 70) '

Three minor tests. cach of 20 marks. will be conducted. The
third minor will be conducted in open book mode by the
Course Coordinator. No date sheet will he issued for the third
minor at the level of the Departments. For the purpose of
internal assessment. the average of the highest marks obtained
by a student in any two minor examinations will be considered.
Al the minor examination question papers will be preparcd
and cvaluited by following the OQutcome Based Education |
framework.  Class Performance will be meusured through
pereentage of lectures attended {4 marks) Assignments (4
marks) and class performance (2 marks)

The end semester examination will be ol 70 marks. For the end
semesler examination. ninc questions are to be set by the
examiner. Question number ane will be compulsory and based
on the entire syllabus. 1t will contain seven short answers type
questions. Rest of the cight questions is 10 be given by setting
two questions from cach of the fouwr unis ol the syllabus, A
candidaie is required to attempt any other four questions
sclecting one from cach of the four units. All guestions carry
|_cqual marks.

Pre-requisites: Digital Electronics, VLSI Design. Digital System Design.

Sr. No. Course oulcomes

At end of the semester Student will be able to

[ REBT Leved

Cot Define & deseribe the terminology and fundamental principles of | LOTS: LT (Remember)
VLSI design, IC Manufacturing, Technology and curremt uLnds
CO2 Understand & describes how technology 1mpact on low pm\(.r LOTS: 1.2 (Understand)
! clectronics S system design.
] 1 CO3 Applv the VLSI design techniques circut tevels. ln"m and module | 1OTS 13 Apply)
levels and architecture and system design level in practical manner.
CO4 | Analyze the requirements of VLS] for Emerging Fcchnolnulcs and | HOTS: L iAnmalvee)
sysicm design,
CO5 ivaluate and compare the performance of VLSI circuits and | HOTS: L3 (Evaluate)
systems at various design abstraction levels
CO6 ‘Creafe requirements for VLS systems design for different | HOTS: L6 (Crcate)
apphicutions, |
= d —_— - — I S
Course Contents
UNIT-1
(_) Digital System and VLSI design, 1C Manufacturing and Technology. CMOS technology. 1C Design techniques.

IP bascd design. Technology and Devices and relevant materials, device and technology impact on low power

;& O C]CClrl)IliL‘\'\

UNIT- I

Low power VLSI design-introduction, Technology and Ciicuit design fevels, low power circuit technigues, logic

i and module fevels. Jogie synthesis for low power. low power arithinetic components. low power memary
design. high performance. low power clock distribution

SPECIAL TOPICS IN VLSI

PEC-ECE47-T



UNIT- 111

Architecture and system design level. algorithms and architecture level methodologies. System-SOC. buses and
nctwork on chips, Emerging Technologics- Open-Source Processor Aichitecture (RISC-V). Neuwromorphic
Computing. Edge Computing, Flexible Electronies

UNIT- 1V

VLSI design automation (EDA) tools, design methodologies. design problems and algorithms a bricf

mtroduction- layout compaction, placement and partitioning. floor planning. routing. simulation. logic synthesis
and verification, High level synthesis. industrial and opensource

TEXT AND REFERENCE BOOKS:

Modern VLSI design-IP-based design, Wayne Wolf, Pearson, 4" Edition, 2013

Low Power CMOS VLSI Circuit Design. Kaushik Roy. Sharat C. Prasad. Wiley, 2014

Low Power Design Methodologies, Jan M. Rabacy, Massoud Pedram. Springer. 2012

Practical Low Power Digital VLSI Design. Gary Yeap. Springer. 2014

Low- Voltage, Low- Power VLS! Subsysiems, K.- Seng Yeo, Kaushik Roy. Me Graw Hill, 2014
Algorithms for VLSI Design Automation. Sabih H. Gerez, Wiley. 2014

Principles of CMOS VLSI Design- A System and Circunt Perspective. Nedd Wesie, K Eshraghian, 2
Edition, 200!

8. Introduction to VLSI Design flow, Snch Saurabh. Cambridge Univeraty Press

Now s W

Y. Digital Design with an Introduction ta Verilog HDL, M Morris Mano. Michael D. Ciletti, 5" Edition,
Pearson, 2017
10. Advanced FPGA Design, architecture. Implementation. and Optimization. Steve Kilis, John Wiley and
Sons, 2007
\ \\l'/ /\l
Ay
\

SPECIAL TOPICS IN VLSI
PEC-ECE407-Y
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General Course Information

ANTENNA & WAVE PROPAGATION

PEC-ECE409-T

Course Credits: 3

Type: PEC

Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100 (Internal: 30; External:
70)

Thiee minor tests, each of 20 marks. will be conducted. The third minor will
be conducted in open book maode by the Course Coordinator. No date sheet
will be issued tor the third minor i the level of the Departments. For the
purpose ol internal assessment. the average of the highest marks obtained by u
student in any two munor examinations will be considered. All the minor
examination question papers will be prepared and evaluated by following the
Outcome Based Education framewmk. Class Performance will be measured
through percentage of lectures attended (4 marks) Assignments (4 marks) and
class performance (2 marks),

The end semester examination will be of 70 marks. For the end semestet
examination, nine questions are o be set by the examiner. Question number
one will be compulsoty and based on the entire syllabus. It will contain seven
short answers type questions. Rest of the eight questions is to be given by |
setting two questions from cach of the four units of the syllabus. A candidate is
required 1o attempt any other four guestions selecting one from each of the |
four units. All questions cany equal ninks

Pre-requisites: Eleciomagnetic Themy

Sr. No. Course Outcomes RBT Level
At the end of the semiester, students will be able:
CO1 Outline the basic tundamental concepts of antenna. LOTS: LI (Reniemiber)
cOo2 Understand the various types of antenna in twansmission and reception of | LOTS: L2 (Understand)
signals.
Co3 Apply different wave propagation theovies in communications LOTS: L3 tApply)
COd Analyze antennas d_cpcndmg upon  modes of propagation and  their | HOTS LI (Analyze)
apphications, - _ o
COs Design an antenna for vanous applicatons m communication. HOTS: Lo (Create)

Course Contents

UNIT-4

RADIATION OF ELECTROMAGNETIC WAVES: Shont Elecine Dipoles. Retarded potential, Radiation from a
Small Current Element. tield of short dipole. Power Radisted by a Current Element and Its Radiation Resistance. Linea

antenna, half wave dipole. Radianon fiom a Halt Wave Dipole. Antenna nmpedance, Effect of ground on antenna
pattern, Input impedance. Mutua) lmpedance.

UNIT-I

ANTENNA PARAMETERS: Antenna Pattern, Antenna Parameters. Front 1o Back Ratio, Gain. Directivity. Richation
Resistance, Radiation Panerns. Radistion Power Density. Radiaton Intensity Efficiency. Aperture Aiea, Impedance,
Effective Length and Beam widih. Reciprocity Theorem for Antenni and Tis Apphications.

ANTENNA & WAVE PROPAGATION

PEC-ECE41Y-T
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UNIT 111

ANTENNA ARRAYS AND TYPES OF ANTENNAS: Types of Antenna Array: Broadside Array. End Fne Anay,
Collinear Airay und Parasitic Array, Two element mrvay, array of point sources. patiern multiplication, Linear Anay,
Phased Arnuy, Tapering of Arrays, Binomials Amays, Isotiopic Antenna ,Yagi-Uda, Microwave antenna, parabolic
feeds, conical, helix, log periodic, hom, Microstrip Antenma and Patch Antenna, Frequency independent concept,

RUMSEY'S Principle, Frequency independent planar log spital antenna, Frequency independent conical spirad
Antenna.

UNIT-1V
PROPAGATION: Modes of Propagation, Space wave and Suiface Wave. Reflection and retraction ol waves by the
10nosphere, Tropospheric Wave propagation, bending mechanism of wives by ionosphere,
Virtual Height, MUF, Critical frequency, Skip Distance, Duct Propagation, Space wiave.

TEXT AND REFERENCE BOOKS:

Antennas by J.D. Kraus, Mcgraw Hill Higher Education: 3rd edition

Antennas and Wave Propagation — K.D. Prasad, Satya Prakashan, Tech India Publications. 3rd edhtion
Electromagnetic Waves, R K. Shevguonkar, Tata McGraw Hill, 15t edition

Antenna & Radiowave Propogation by Collin, TMH, 4(h edition

Electromagnetic Waves & Radiating Systems by Jordan & Batman. PHI., 2nd edition
Electromagnetic Waves, R.L. Yadav, Khanna Publishing House. Ist edition
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ANTENNA & WAVE PROPAGATION
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ARTIFICIAL INTELLIGENCE & MACHINE LEARNING

General Course Information

PEC-ECE411-T

Course Credits: 3

Type: PEC

Mode: Lectures (L)

Teuching schedule LTP:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100 (Internal:  30;
External: 70)

Three minor tests. cach of 20 marks. will be conducted. The third minor
will be conducted in open book mode by the Course Coordinator. No
date sheet will be issued for the third minor at the level of the
Departments. For the purpose of internal assessment, the average of the
highest maiks obtained by o student in any two minor cxaminations will
be considered. All the minor examination question papers will be
prepared and cvaluated by following the Outcome Based Education
framewaork. Class Performance will be measured through percentage of
lectures  attended (4 marks)  Assignments (4 marks) and  class
performance (2 marks).

The end semester examination will be of 70 marks. Tor the end semestci
examination, nine questions arc to be set by the examiner. Question
number one will be compulsory and bascd on the entire sylabus. It will
conlain seven short answers type questions. Rest of the cight questions is
to be given by seiting two questions from cach of the four units of the
syllabus. A candidate is required to atiempt any other four questions

selecting one from cach of the four units. All questions carry equal
marks.

Pre-requisites:  Probubility Theory,

Mathematics.

Sr. No.! Course Outcomes

At the end of the semester, students will be able to:

RBT Level

CO1 | Define & deseribe the terminology and fundamental principles telated 10 [LOTS: L1 (Remember)
artificial intclligence and machine learning.

C02 | Understand & explain various Al problems. agents and algorithms used [LOTS: L2 (Understand)
in artificial imtelligence and machine Jearning.

CO3 | Apply Al and machine learning algorithms LOTS: L3 (Apply)

CO4 | Analyze the performance of Al and machine Iearning based alporithims HOTS: L4 (Analyze )

CO5 | Implement logic and algorithms o solve real world problems using{HOTS: L6 (Crealc)
artificial intelligence & machine tearning algorithms.

Course Contents

UNIT-1 N

INTRODUCTION: Introduction 1o Astificial Inelligence. Turing Test, Applications of Artificial Intelligence.
Inclligent Agents: Agents and Environments, task environment and its properties. Structure of Intelligent

Agents: simple reflex agents, Model based reflex agents, Goal bascd agents. wtility based agents. learning
agents. Al Toy and real world problems.

UNIT-1I \

PROBLEM-SOLVING: Prablem solving agents. problem formulation. searching lor solutions. Uninformed

search strategies: Breadth first scarch. Depth hust search. iterative deepening depth lirst seanch. Informed

Scarch Sirategics: Best first search, A

scarch. Local search algorithms: Hill climbing search. optimization

algorithm: Genetic algorithm problems, Search tor games: The minimay algorithm, Alpha-beta pruning.

ARTIFICIAL INTELLIGENCE & MACHINE LEARNING

PEC-ECEA1-T v v ﬁl
\
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UNIT -1
KNOWLEDGE & REASONING: Knowledge based agents. Propositional logic: Syntax & semanties First
order Logic: Syntax and semantics, Inference in First order logic. Fuzzy Logic: Basic concepts of Fuzzy logic.
Fuzzy vs Crisp set, Linguistic variables. membership lunctions. operations of Fuzzy seis, Fuzzy if then rules,
Fuzzy relations, Operations on fuzzy relations. defuzzilication techniques.

UNIT-1V
MACHINE LEARNING: Supervised. unsupervised and reinforcement learning. Inductive learning: Decision

Tree. Statistical learning: Bayesian fcarning. Bayes Theorem, Naive Bayes Modcel. K-nearest neighbor learning,

k-means clustering, Neural Networks. Support Vector Machines. Model Combination Schemes: Voling,
Bagging, Boosting: Adaboost,

TEXT AND REFERENCE BOOKS:

1. Artificial Intelligence- A Modern Approach. Stuart Russell. Peter Norvig. Pearson Education.

2. Hands on Machine Learning with Scikit-Learn & TensorFlow. Ausclien Geron. O'Reilly Media Inc.
3. "Neural Networks, Fuzzy Logic and Genetic Algorithms: Synthesis & Applications. S. Rajasckaran &
G.A Vijayalakshmi Pai, PHI.

Anificial intelligence, Elaine Rich. Kevin Knight and Shivashankar B Nair. McGraw Hill Education.
Introduction to Machine Learning. Ethem Apaydin, MIT Press

Machine Learning, Tom M. Mitchell. McGraw Hhll,

\ N
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ARTIFICIAL INVELLIGENCE & MACHINE LEARNING
PEC-ECE411-T
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General Course Information

OBJECT ORIENTED PROGRAMMING USING JAVA

PEC- ECE413-T

i) Coursc Credits: 3

Type: PEC

Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100 (Internal: 30;
External: 70)

Three minor tests. cach ol 20 marks, will be conducted. The third minor
will be conducted in open book mode by the Course Coordinator. No date
sheet will be issued for the third minor at the level of the Departments.
For the purpose of inteinal assessment, the average of the highest marks
obtained by a student in any two minor cxaminations will be comsidered.
All the minor examination question papers will be prepared and evaluated
by following the Outcome Based Education framework.  Class
Performance will be measured through percentage of lectures attended (4
marks) Assignments (4 marks) and class performance (2 marks).

The cnd semester examination will be of 70 marks. For the end semester
cxamination. nine questions arc to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. [t will
contain seven short answers type questions. Rest of the eight guestions is
1o be given by setting two guestions from each of the four units of the
syllabus. A candidate is required to attempt any other four questions
selecting one from cach of the four units. All questions carry equal marks.

Pre-requisites: Objcct-Oriented Concepts and programming in any Object Oricnted language.

[ Sr.No. | Course Outcomes RBT Level

At the end of the semester, students will he able to:

Col List object oriented charactensics peculin o JAVA programming. LOTS: L1 (Remember)

c02 Describe object-oriented principles and paradigms implemented by Java | LOTS: L2 (Understand)
progriinming language.

Cco3 Apply objcct-oriented principles for solving problems using TAVA, LOTS: L3 (Apply)

CO4 ldentify classes. interfaces methods, hierarchy 1 the classes for a given | HOTS: Ld (Analysc)
programming problentin JAVA,

COs5 Design - Graphical  User  Interface  applications and Web  bascd | HOTS: L6 (Create)
applications in Java by importing applet. AWT and SWING packages.

Course Contents

UNIT-1

OBJECT-ORIENTED PROGRAMMING CONCEPTS: Objeut. Classes. Procedural and object oricnted
programming concepts. Major Feawres: Encapsulation. Abstaction. Inheritance, and Polymorphism. Java
Programming Fundamentals: History of Java, Garbage collecions and Memory Management. Constants.
variables, data types. operators and expressions, type casting. Contiol statements: if-else, for, while. & do-while
foops and switch statements. Methods. constructors. access moditiers. overloading methods and overloading

constructors.

\
UNTT -1

IMPLEMENTING OOP: Inheritance and its types. super and sub chasses, super keyword. ovending methads,

and interfaces. muluple inheritinee wsing interfaces. Method Overnding, Abstract Methods and Classes,

ORJECT ORIENTED PROGRAMMING USING JAVA

PEC- ECE413-1 ™ / &
b
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Exception Handiing: Exceptions in java. cxception class. try. catch and finally statcments. Multiple catch
statements, Creating and handling user-delined exceptions, Working  with Packages: Puackages-Defining.
Creating and imporung a Package.

UNIT -111
WORKING WITH GUI: AWT and Swing components. Layout Manager, Event Handling: cvent lisiencrs.

cvent handlers. Event classes:  ActionEvent. MouscEvent, Event listeners interfaces:  ActionListener.

TextListener, WindowListener. Creating Button. Textlicld. ComboBox, Mcnus and ts ltems, Threads:

Multithreading, Thread class and Runnable imerface. life cycle of a thread, Thread priority, Thread
synchronization.

UNIT -1V
FILE HANDLING: Understanding a sticam. Input and outpul streams, character streams, byte stream.

understanding File classes. Reading a File. Writing a File. Database Conneclivity: Introduction o SQL
statements, JDBC API: Connection. Statements. Prepared Statements, Record Set and execute statements.

TEXT AND REFERENCE BOOKS:

1.~ Paul Deital. Harvey Deital. JavaTM: How to Program, 9th Edition, Pearson Education (Prentice Hall).,
2012

2. Herbert Schildt, JavaTM: The Complete Reference. 7th Edition. McGraw-Hill, 2007.

3. Kathy Sicrra. Bert Bates, Head First Java, 2nd Edition, O Reilly, 2005.

4. Ralph Bravaco , Shai Simoson, Java Programming From the Ground Up, Tata McGraw-Hill, 2009.

5.

Sachin Malhotra. Saurabh Chaudbary. Programming in Java, Oxford University Press, 2011,

E. Balagurusamy, Programming with Java: A Premier. 3rd Edition, Tata McGraw-11ill, New Delhi,
2007.

DT Editorial Services. Java 8 Programnung. Black Book, Dreamtech Press. New Delhi, 2015

OBJECT ORIENTED PROGRAMNMING USING JAVA
PEC- ECE413-T
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General Course Information:

COMPUTER GRAPHICS
PEC-ECE-415-T

Course Credits: 3

Type: PEC

Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Examination Duration:03 Hours

Course Assessment Methods (internal: 305 external: 70)

Three minor tests, each of 20 marks, will be conducted. The third minor
will be conducted in open book made by the Course Coordinator. No date
sheet will be issued for the third minor at the level of the Departments.
For the purpose of internal assessment, the average of the highest marks
obtained by a student in any two minor examinations will be considered.
Allthe minor examination question papers will be prepared and evaluated
by following the Outcome Bused Education framework. Class
Performance will be measured through percentage of lectures attended (4
miarks) Assignments (4 marks) and class performance (2 narks).

The end semester examination will be of 70 marks. For the end semester
examinition, nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllubus. 1t will
contain seven short answers type questions. Rest of the eight questions is
10 be given by setting two questions from cach of the four units of the
syllabus. A candidate is required to attempt any other four questions
selecting one from each of the four units. All questions carry equal marks.

Pre-requisites: Linear algebra. caleulus. reometry. and trigonometry.

Sr. Course Outeomes RBT Level

No. At the end of the semester, students will be able to:

CO1 | Understand the fundamental concepts of computer graphics and its applications, LOTSLI &
including graphics input and output devices, graphics software, and the different L2(Understand)
types of display systems.

Co2

2D graphics.

Apply different fine drawing alvorithims and circle drawing algorithm for vavious

LOTS:L3(Apply)

CO3 | Amalyze and implement dilterent 2D and 3D wransformations,  composiie

wanstormation and projection techmgues tor vanous graphics applications.

HOTS:1.4{Anal

CO4- | Evatuate the various hidden switice renioval techniques and—polygen clipping HOTS L3(Lvaluat
techniques tor their effectivencess i handling different graphics scenarios.

CO5 | Create und represent curves and swifuces using parametiic represeniation ol

X . . HOTS:L6(Create)
curves and surfaces using interpolation methods,

Course Contents
~ UNIT-1
INTRODUCTORY CONCEPTS:

Computer Graphics and its Applications. Graphics Input Devices: Keybourd. Mouse. Track-ball, space ball.
Joysuchs. data Glove. Light Pen. Digitizer. Image scanners, touch panels. voice systems: Graphies software

GRAPIICS OUTPUT DEVICES:

CRIT. Raster Scan & Random Scan systems: Color CRT monitors, DVST, flat-panel displays, video controller mmd
raster scan display processor.

GRAPHICS OUTPUT PRIMITIVES: )

Pomt and Lines, Line Drawing Algonthins: Simple. DDA, Bresenham's Line Dyvawmg alzorithm, Mid-point Cincle

rawinge alponthm,
COMPUTER GRAPHICS J (Y;’)/
PEC-ECE-415-T ' ~
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UNIT- 11

2D VIEWING: Viewing pipeline. Window-to-viewport transformation, 2-D Clipping, Chen-Sutherland Line
Clipping. Mid-point subdivision algorithm, Liang-Barsky clipping, Cyrus-Beck line clipping; Polygon Clipping:
Sutherland-Hodgeman and Weiler-Atherton polyzon clipping

TWO DIMENSIONAL TRANSFORMATIONS: transformations, uanslation, scaling, rotation, reflection.
composite tansformation.

THREE DIMENSIONAL TRANSFORMATIONS: Three dimensional graphics concept, Matrix representation of
3-D Transtormations, Composition of 3-D iransformation.
UNIT -11}

PROJECTIONS: Puojections, types of projections, the mathematics of planner geometric  projections,
coordinate  systems,

HIDDEN SURFACE REMOVAL: Introduction to hidden surface vemoval. Z- buffer algorithm. scanline
algorithm. area sub-division algorithm.

UNIT -1V

REPRESENTING CURVES AND SURFACES: Parametric representution of curves: Bezier curves, B-Spline
curves. Parametiic representation ol surfaces; Interpolation method.

ILLUMINATION, SHADING, IMAGE MANIPULATION: [llumination models, shading models 1o
polygons,

TEXT AND REFERENCE BOOKS:

—

Computer Graphics Prnciples and Practices second edition by James D. Foley, Andeies van Dam,
Stevan K. Feiner and Johb F. Hughes, 2000, Addision Wesley.

Computer Graphics by Donald Hean and M.Pauline Baker, 2™ Edition, 1999, PHI

Procedural Elements for Computer Graphics - David F. Rogers, 2001, T.M.H Second Edition
Fundamentals ot 3Dimensional Computer Graphics by Alan Watt, 1999, Addision Wesley.
Computer Graphics By Pradecp K Bhatia, IK International Pub, New Delhi, 3ed, 2013

oo w9

COMPUTER GRAPHICS
PEC-ECE-415-T
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ADVANCE COMPUTER ARCHITECTURE
PEC-ECE417-T

General Course Information

! . Course Assessment Methods; Max. Marks: 100 (Internal: 30;
Coursc Credits: 3 .
External: 70)
Type: PEC

Three minor tests. cach of 20 marks, will be conducted. The third minor
will be conducted in open book made by the Course Coordinator. No date
Teaching sehedule LT P 3 0 0 ;;:hccl will be i.ssuc.d. for the [I.1'ir(.l.minor at the level 0!' the Dcpnnmc_tm?.

= or the purposc of internal assessment, the average of the highest marks
obtaincd by a student in any two minor examinanons will be considered.
All the minor examination question papers will be prepared and evaluated
by following the Outcome Based Education lramework Class
Performance will be measured through percentage of lectuwies attended (4
marks) Assignments (4 marks) and class performance (2 mirks).

Mode: Lectures (L)

Examination Duration:03 Hours

The cnd semester examination will be of 70 marks. For the end semester
examination, ninc questions are to be set by the examiner. Question
nunmiber one will be compulsory and based on the entire syllabus. It will
contain seven short answers type questions. Rest of the cight guestions is
to be given by sciting two questions from cach of the four units of the
syllabus. A candidaie is required to atiempt any other four yuestions
selecting onc from cach of the four units. Al questions carry equal marks.

Pre-requisites: Analog and Digital Electronics

Sr. Course Qulcomes RBT Level T
No.

At the end of the semester, students will be able to:

CO1 Deline and describe the terminologies and fundamental principles related | LOTS: L1 (Remember)
to computer wehitecture and organisation,

CO2 Understand and explain the operation of the processor, control unit, | LOTS: L2 (UmTCl&I:md)
memory erganisation and 1O interfacing,

CO3 Apply the knowledge of computer architecture in the design of basic | LOTS: 1.3 (Apply)
building blocks tor the computer,
CO4 Analyze the design of the basic building blocks/modules of the compulter | HOTS: £4 (Analvze)

systeny:

COs | Evaluate the design of the basic building blocks and modules of the | HOTS: L3 (Evaluaic)
computer system,

Course Contents
UNIT-1

.

INTRODUCTION: Organisation and architecture, structure and functions; Pertormance issues: designing for

performance. multicore. MICS. GPGPUs, Ahmdahl™s Taw. basic measure of computer performance. Computer

architccture: Application Processors versus Dedicated Processors. microprocessor Va nucrocontioller. Processor

organisation, regisier organisation, user-visible register. contiod and status register, instiuction eycle

UNIT -J1

INSTRUCTION PIPELINING: pipelining stratcgy. pipchne performance, pipeline hazards (esouee. data
and control). clements of machine instruction, instruction representation. nultiple processor orgamsation: types
of parallel processor systems. parallel organisation. CUDA  basics. GPU Vs CPU Connrol - Unit:

Microoperanons.  contiol of the processor( functional requirement). hardwired and  nuctoproviammed
implementation of control unit

ADVANCE COMPUTER ARCHITECTUREN J

PEC-ECE47-T N\ b/ gm/
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UNIT -1

INTEL PROCESSOR : Introduction, architecture of 8086, EU. BIU. accessing memory locations. Pin details
ol 8086. Addressing Modes: register addressing, immediate addressing. data memory, program memory. stack
memory; segment averride prefix.  Instruction set: data transter, mithmetic. logical. flag manipulation. control

transfer. shilthotate, string. machine or processor control,

assembly  language programming. assembler
dircctives,

UNIT -1V

MEMORY HIERARCHY & 1/0 TECHNIQUES: computer memory system overview. characteristic of
memory systems. the memory hicrarchy, cache memory principles, elements of cache design: cache addresses,
cache size. mapping function: (direct mapping, associative mapping), replacement algorithms: Main memory:
organisation. DRAM. SRAM, chip logic, interleaved memory. DDR DRAM. flash memory. newer non volatile
solid stite memory technologics, solid state drives, interrupt driven KO, Dircet memony access.

TEXT AND REFERENCE BOOKS:

1. William stalling, Computer Organization and Architecure Designing for Performance, (10th ed)
Pcarson Education. 2016.

2. N. Senthil Kumar, M. Saravanan et al, Microprocessor and Interfucing: $686. 8051, 8096 and
advanced microprocessor, Oxford.

3. Douglas V hall & SSSP RAO. Microprocessor and interfacing (3cd). Me Graw Hill

4.

John L. Hennessy, David A. Patterson, Computer architecture, A quantitative approach.(6ed). Morgan
Kautmann.

5. ML Moiris Mano, Computer system architecture { Revised 3ed). Pearson Fducation. 2017,

™
\
ADVANCE COMPUTER ARCHITECTURE
PEC-ECLE417-T
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General Course Information

SPECIAL TOPICS IN VLSI LAR
PEC-ECE407-P

Coursc Credits: 1

Type: PEC

Mode: Practical (P)

Teaching schedule LTP:0 0 2

Course Assessment Methods (Internal: 30; External: 50)

The internal and exiernal assessment is based on the level of
participation in laboratory sesxions, timely - submission  of
experiments/assignments. the quality of solutions designed for the
assignments, the performance in VIVA-VOCE. the quality of
laboratory file and cthical practices followed. There will be a
continuous process for laboratory course evaluation. Two internal
cxaminations (ecach of 50 murks) for the Iaboratory courses
(Minor Laboratory Evaluations: MLE 1 and MLE 1) will be
conducted in the week before or alter the internal examinations
for the theory courses. The overall internal marks will be
salculated as the average of the two minor laboratory course
evaluations. The course coordinaior will conduct these minor
cvaluations in the slots ussigned o them as per their timetable.
The Chairperson of the Depuartment will only notify the week for
the internal laboratory course evaluations. The marks for MLE |
and MLE Il must be submiticd within a week of the conduct of
these laboratory course evaluations. The cxternal cxamination
will be conducted by external cxaminer appointed by the
Controller of Examination along with the internal examiner.
preferably the lab course  coordinator. appointed by the
Chairperson of the Department. The [inal practical examination of
duration three hours will be conducted only in groups of 20-25
students. The Course Coordinator / Iniernal Examiners/ External
Examiners will maintain and submit the bifurcation of marks
obtained by the students in their respective internal/externat
cvaluations in the specificd proformas (attached herewith as
Anncxures | and 1) to the respective departments in addition to
the submitting and uploading ol overall marks on the university
portal as per the requirement ol the result branch. The laboratory
course coordinator will also conduct laboratory course exit survey
and, compuie and submit the atainment levels of the laboratory
course based on direct and indirect cvalumtion components and
submit it 1o the Charperson olfice along with the nternal
assessment marks.

Pre-requisites: Digital Elecironics, VLSI Design, Digital System Design.

Sr. No.

Course outcomes

At end of the semester, Student will be able to

RBT Level

COl~

Apply theoretical knowledge of Digital System design for VISI chip
design and planning.

LOTS: L3 (Apply)

co2

Analyze and evaluate the performance ol VLSI circuits at techuology
and circuit levels, logic and module levels and Architecture nnd system
design level in practical manner.

HOTS: L4 & LS
(Analyze & Evaluie)

co3

Integrate knowledge of Low power VLSI design to wode! the VILS!
systems at technology and circuit levels. logic and module levels and
Architecturc and system design level.

HOTS: L6 (Create)

CO4 )

Create and design the VLS circuit and systems tor dilterent
applications.

11OTS: L6 (Create)

CO3

Demonstrate the records for the given experiments with problem

definition, solution. observations and conclusions individually o1
aroups.

LOTS: L3 (Apply)

SPECIAL TOPICS IN VLSI LARB
PEC-ECE407-P N\ &J
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LIST OF EXPERIMENTS

Fumiliarization with EDA tools for VLS! system design and unis shell programming

[£8}

Codc Converiers

3. Decoder. Encoders, priority encoder
4. Multiplexer/ Demultiplexers

5. Adders/Subtractors

6. Flip Flops. Shift Registers. Universal Shifl Registers
7. Counters

8.  Memories

9. Multipliers/

10. Filters

1. BIST

12. ALU

13. Processor-FPU basics

NOTE: At least 10 experiments are to be performed in the semester. oul of which minimum 7 cxperiments
should be performed from above hst. Remaming experiments may cither be performed from the above list w

designed and set by concerned institution as per the scope of the syllabus. The students must prepare Mim
Project {Ex. No. 14) in the group of two-three siudents before the semester ends,

SPECIAL TOPICS IN VLS LAB
PEC-ECE407-P
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ANTENNA AND WAVE PROPAGATION LAB

General Course Information

PEC-ECE409-P

Course Credits: |
Type: PEC

Mode: Practical (P)
Teaching schedule L'TP:0 0 2

Course Assessment Metheds (Internal: 505 External: 50)

The internal and external assessment 18 based on the level of
participation in laboratory  sessions.  timely  submission  of
experiments/assignments. the quality of solutions designed for the
assignments.  the  performance  in VIVA-VOCE. the quality of
luboratory file and ethical prictices followed. There will be &
continuous process for laboratory course evaluation. Two internal
examinations (each of 50 marks) for the luboratory courses (Minor
Laboratory Evaluations: MLE I and MLE 1) will be conducted in the
week before or after the internal examinations for the theory courses.
The overall internal marks will be calculated as the average of the two
minor kaboratory course evaluations. The course coordinator will
conduct these minor evaluations in the slots assigned to them as per
their timetable. The Chairperson of the Deputtment will only notify the
week for the internal luboratory course evaluations. The marks for
MLE | and MLE I must be submitted within a week of the conduct of
these faboratory course evaluations. The external examination will be
conducted by external examiner appointed by the Controller of
Examination along with the internal examiner, preferably the lab
course coordinator. appointed by the Chairperson of the Department.
Fhe final practical examination of duration three hours will be
conducted only in groups of 20-25 students. The Course Coordinator /
Internal Exanminers/ External Examiners wall maintain and submit the
biturcation of marks obtained by the students in their respective
internab/external  evaluations in the specified proformas  (attached
herewith as Annexures | and (1) 1o the respective departments in
addition to the submitting and uploading of oversll marks on the
university portal as per the requirement of the result branch. The
laboratory course coordinator will also conduct Jaboriory course exit
swrvey . compute and submit the attainment levels of the laboratory
course buased on direct and indirect evaluation components and subnit

inw e Charperson ofTice along with the intermal assessiment marks))

Pre-requisites: Electromagnetic Theory

Sr. No. Course outcomes _ _ TRBY Level ]
At end of the semester: Student will be able to 1 N

Col1 Examine basic antenna parameters like radiation pattern, directivity and gain. | LOTS: LI (Remember)

co2 Demonstrate performance paramciers of unglo m finear antenna arrays | LOTS: 1 ﬁ.l\pply) o

Co3 Analyze special type of antennis ke mictostnp antenmas. B | HOTS: L4(Analyze)

CO4 Evaluate the structure and opeF:Tl_im_a of various antennas and describe their HOTS: L5 (Evaluate)
performance. B L -

COs Create the basic models of dipole antennas., HOTS: Lo (Create)

—_— i .

ANTENNA AND WAVE PROPAGATION LAB

PEC-ECE409-P
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i LIST OF EXPERIMENTS
L. Tostdy different Antenna parameters and their impostance.
=
f\ 2. Toanalyze the performance parameters of dipole antenna.
& 3. Toanalyze the performince parameters folded dipole antenna
4. Toanalyze the performance paameters of monopole antenni.
o 5. Toanalyze the performance paameters of Yagi-Uda antenna.
o 6. To study the different performance parameters of N element antenna array.
- 7. Toanalyze the different performance parameters of Horn antenna,
8. Toanalyze the performance parameters of reflector antenna.
Y. To design u coaxial feed rectangutar mictostup antenna using FRY subsuiate with dielectric constant 4.4,
h=1.6 mm resonuting at 2.4 GHz.
K H0. To design inset feed nuciostnp antenna using FR4 subsirate with dielectric constant 4.4, h=1.6 mm
@ resonating at 2.4 GHz.
SOFTWARE REQUIRED: HFSS/Scilab/CST/NATLAB
NOTE: At least 10 experiments ure o be performed m the semester. out of which minimum 7 experiments should
be perfornied from above list. Remaining experiments may either be performed liom the above hist or designed and
set by concerned institution as per the scope of the syllabus. The students must prepiwe Mim Project (Ex. No. 11) in
the group of two-three students before the semester ends.
v
A

9

)
ANTENNA AND WAVE PROPAGATION 1LAB
: PEC-ECE40Y-P
O
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ARTIFICIAL INTELLIGENCE & MACHINE LEARNING LAB

General Course Information

PEC-ECE411-P

Course Credits: |
Type: PEC
Mode: Practical {P)

Teaching schedule LT P:0 0 2

| intermal assessment marks.

Course Assessment Methods (Internal: 505 External: 50)

The internal and external assessment is based on the level of
participation  in  laboratory  secssions, timely  submission  of
experiments/assignmients. the quality of solutions designed for the
assignments, the performance in VIVA-VOCE. the quality of
laboratory file and ethical practices followed.

There will be a continuous process for laboratory course evaluation.
Two internal examinations (cach of 50 marks) for the laboratory
courses (Minor Laboratory Evaluations: MLE | and MLE 1) will be
conducted in the week before or after the internal examinations for
the theory courses. The overall internal marks will be calculated as
the average of the two minor laboratory course evaluations. The
course coordinator will conduct these minor evaluations in the slots
assigned to them as per their timetable. The Chairperson of ihe
Department will only notify the week for the internal laboratory
course cvaluations. The marks for MLE 1 and MLE il must be
submitted within a week of the conduct of these laboratory course
evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of Examination along with the internal
cxaminer, preferably the lab course coordinator, appointed by the
Chairperson of the Departiment. The final practical examination of
duration three howrs will be conducted only in groups of 20-25
students. The Course Coordinator / Internal Examiners/ External
Examiners will maintain and submt the bifurcation of marks obtained
by the students in their respective internal/external evaluations in the
specificd proformas (attached herewith as Annexures 1 and 1) 10 the
respective departments in addition to the submitting and uploading of
overall marks on the university portal as per the requircment of the
result branch. The laboratory course coordinator will also conduct
laboratory course exit survey and, compute and submit the attainment
+ levels of the laboratory course based on direct and indirect cvaluation
components and submit it 10 the Chairperson office alone with the

Pre-requisites: Basic Programming Skills

CO4

NS
ARTHICIAL INTELLIGENCE & MACHINE LEARNING L,\l\i\

COs5 Demonstrate  cthical
individually or in groups

practices  while .§()I\iulg problems | LOTS: L3 (Apply)

S.No. Course Outcomes: RBT Level
By the end of the Jab ¢ourse a student would be able to: -
COl1 Apply moderm programming tools to implement Al & ML | LOTS:L3 (Apply)
algorithms. o - |
CO2 Evaluate the performance ol Al & ML algorithms. HOTS:L5 (Evaluate)
co3 Devise sottware solutions for common Al and ML problems. HOTS:L6 (Creite)

Create wrinien reconds for the given assignments with problem { HOTS: L6 (Creaic)
definition. design of solution and conclusions.

/

PEC-ECEA411-P ~/




LIST OF EXPERIMENTS/ASSIGNMENTS

1. Explore functions of Python Basic Libraries such as Math. Numpy and Scipy.

2. Explore functions of Python Libraries for ML applications such as Pandas and Matplotlib,

3. Explore MATLAB functions used for ML applications.

4. Explore built in function used to evaluate performance ol any ML algorithm.

5. Write a program for Creation and loading of different datasets.

6. Write a program 10 implement reshaping. fillering. merging and handling the missing values in
given datasets,

7. Write a program 1o compute statistical features such as mean, median. mode. variance and standard
deviation from given datasets.

8. Write a prograni to implement feature reduction algorithm,

9. Write a progrim to implement simple linear regression 1o solve regression problem.

10. Write a program to implement Logistic regression 10 solve classification problem.

11, Write a program to implement Support Vector Machine 1o solve classification problem

12, Write a program to implement K- nearest ncighbor classificr.

13, Wiiie a program to implement Adaboost algorithm to solve classification problem.

14, Wiiie a Program to Implement Breadth First Scarch algorithm,

15, Wnite a Program to implement Depth First Scarch algorithm.

16. Write a Program to fmplement Tic-Tac-Toe game

17. Wine a Program to Implement 8-Puzzle problem

IS Witea Programao fmplement Water-Jug problem

19.

Wie a Program o Implement Travelling Salesman Problem.

SOFTWARE REQUIRED: PYTHON/MATLAB

NOTE: At least eight experiments are to be performed in the scmester, out of which at least six
experiments should be performed from above nist. Remaining experiments may cither be perlonmed hom
the above st or designed & set by the concesned institution as per the scope of the syllabus

ARTIFICIAL INTELLIGENCE & MACHINE LEARNING LAB
PEC-ECLE411-P
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OBJECT ORIENTED PROGRAMMING USING JAVA LAB

General Course Information:

PEC-ECE-413-P

Course Credits: 4__
lype: PEC
Mode: Practical (P)

feaching schedule LTP:0 0 &

Course Assessment Methods (Internal: 30; External: 50)

The internal and external assessment is based on the level of
participation in  laboratory sessions, timely submission of
experiments/assignments, the quality of solutions designed for the
assignments. the performance in VIVA-VOCE. the quality of
laboratory file and ethical practices followed.

There will be a continuous process for laboratory course evaluation.
Two internal examinations (each of 50 marks) for the laboratory
courses (Minor Laboratory Evaluations: MLE | and MLE 11) will be
conducted in the week before or after the internal examinations for the
theory cowses. The overall internal marks will be calculated as the
average of the two minor laboratory course evaluations. The course
coordinator will conduct these minor evaluations in the slots assigned
1o them as per their timetable. The Chairperson of the Department will
only notify the week for the internal laboratory course evaluations.
The marks for MLE { and MLE 1 must be submitted within a week
of the conduct of these laboratory course evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of Examination along with the internal
examiner, preferably the lab course coordinator. appointed by the
Chairperson of the Department. The final practical examination of
duration three hours will be conducted only in groups of 20-23
students. The Course Coordinator / Internal Examiners/ External
Lxanuners will maintain and submit the bifurcation of marks obtained
by the students in their respective internal/external cvaluations i the
specified proformas (attached herewith as Annexures § and ) to the
respective departments in addition to the submitting and uploading of
overall maiks on the university portal as per the requirement of the
result branch. The laboratory course coordinator will also conduct
laboratory course exit survey and. compute and subnit the attaimment
levels of the laboratory course based on direct and indirect evaluation

components and submit it to the Chaupeison office along with the
internal assessment marks.

Pre-requisites: Object-Oriented Concepts and programming

Sr Course Outcomes:
No. By the end of the lab course a stwdent would be able to:
COl Implement Java programs using abject-oriented concepts for problem solving. | (LOTS: Levet 3
Apply)
02 Detect syntax and logical errors in java programs (HOTS: Level 4:
Analyse)
03 Apply exception handling for making robust JAVA code. (HOTS: Level 3:
Apply)
CO4 Design java applications using File 1’0 and GUIL. (HOTS: Level 6:
Cieate)
COs Create lab record of the solutions of assignments that includes problem | (11OTS: Level 6:
defintions. solutions and conclusions. Create)
€06 Demonstrate ethical practices. seli-learning and team spirit. (LOTS: Level 3:
Apply)

OBJECT ORIENTED PROGRAMNMING USING JAVA LAB

PEC-ECE-413-P

N
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List of Experiments/assignments:
Usc eclipse or NetBeans platform and acquaint with the various menus. create a test project. add
a test class and run it to see how you can use auto suggestions and auto fill functionalities. Try
code formatter and code refactoring like renaming variables, methods and classes. Try debug
step by step with a small program of about 10 to 15 lines which contains at least one il else
condition and a for loop.
Write a program to illustrate the class. objects, methods, arrays and various data types in java.
Wrile a program to illustrate the use of control, looping statements and user defined functions.
Write a program to illustrate the implementation of various forms of inheritance.
Write a program to illustrate the method overloading.
Write a program to illustrate the polymorphisin and method overriding.
Write a program to illustrate the implementation of exception handling.
Write a program to illustrate the interfaces in java.

Write a program to illustrate the create package in java

. Write a program to illustrate design of multithreaded programs in java.
. Write a program to ittustrate event handling.

. Write a program to illustrate the java applets.

Write a program to illustrate the design of a GUT application.

. To access and update data from a database using JDBC

Note: The actual experiments/assignments will be designed by the course coordinator. One assiznment
should be designed 10 be done in groups of two or three students. The assighments must meet the
objective of the course and the levels of the given course outcomes. The list of assignments and schedule

of submission will be prepared by the course coordinator at the begzinning of the semester

oV

OBIECT ORIENTED PROGRAMMING USING JAVA LAB
PEC-ECE-413-P
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) COMPUTER GRAPHICS LAB
: PEC-ECE-415-P

Q General Course Information:
: . . D ourse sm Methods; Max Marks: 100 (Internal: 50;
O Course Credits; 4, C r\ss:cs ent Methods; M ks ( ;
External: 50)
Ivpe: PIEC . . .
O P The internal and external assessment is based on the level of

Made: Practical (P) participation in Jaboratory  sessions. timely  submission of

S G experiments/assignments. the quality of solutions designed for
I'caching Schedule L I P2 00 . = . . = :

¢ = '9" the assignments. the performance in VIVA-VOCE. the quality of
m laboratory [ile and ethical practices followed.

There will be o continuous  process Tor laboratory - course
@& evaluation. Two internal examinations (cach of 30 marks) for the
laboratory courses (Minor Laboratory Exvaluations: ML | and
5 MLE 1) will be conducted in the week before or after the
internal examinations for the theory courses. The overall internal
murks will be caleulated as the average of the two minor
laboratory course evaluations. The course coordinatr will
conduct these minor evaluations in the slots assigned to them as
per their timetable. Fhe Chairperson ol the Departiment will only
notily the week lor the internal laboratory course evaluations.
The marks for MLE | and MLIL T must be submitted within o
week of the conduct of these laboratory course evaluations.

Fhe external  examination will be conducted by esternal
examiner appointed by the Controller of Lxamination along with
the internal examiner. prelerably the lab course coordinator.
appointed by the Chairperson ol the Department. The final
practical examination of duration three hours will be conducted
only in groups ol 20-25 students. The Course Coordinator
‘ Internal Examiners’ External Examiners will maintain and
: submit the bifurcation of marks obtained by the students in their
@ \ respective  internalesternad  evaluations  in the  specified
| prolormas (attached herewith as Anneaures 1 and 1) o the
respective  departments in - addition to the submittme nd
uploadine ol overalt marks on_the_universits_portal_us per ihe
£ | requirement of the result branch. The laboratorn  course
coordinator will also conduct laboratory course exit sunvey and.
- | compute und submit the attainment Jevels of the laborators
) | course based on direet and indirect evaluation components and

i submit it 1o the Chairperson oflice along with the internal
assessiment marks,

Pre-requisites:

A fundamental understanding ol programming coneepts. Tamiliarity with the C programming language. and basic

; mathematics knowledge. including coordinate syvstems and algebra, Additionally. a basic understanding ol 21) and
() 3D geometry can be helptul in understanding the dilferent algorithms used in computer graphics.

~

- COMPUTER GRAPINCS LB\
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Sr. No. | Course outcomes RBT Level
At end of the semester, Student will be able to
col Recall the basic concepts of computer graphics and C graphics library functions by L1(Recall)
identifving and listing the different shupes that can be drawn using the graphics library. )
co2 Apply the DDA and Bresenham line drawing afgorithms to draw hines on a eraphical L2(Apply)
canvas and compare the performance and elliciency ol both algorithms, -AAPPTY
CO3 | Analyze the Bresenham eivcle drawing algorithm and  Mid-Point clipse drawing
I . . = UF . ‘ = | L4Analyze)
algorithm by implementing them and comparing their results.
CO4d Evaluate and sclect an appropriate polygon lilling aluorithm rom Seanline, Flood FilL.
and Boundary Fill algorithms by analyzing their cfliciency and complenity, and .
implement it on a sample polygon. LS(Evaluate)
CO5 | Create and design a simple graphical application or game by appliing 2D
transformation Lechniques such as translation. scaling. rotation. and reflection 10 a
sumple object. and implement line and polygon clipping algorithms to optimize the | L6(Create)
graphics performance. Additionally. document the implementation process and present
the project in i clear and engaging manner.
Nt
ht
[\
&
\
COMPUTER GRAPHICS LAB
PLC-ECE-N5-P
1




List of Programs
Introduction to Computer Graphics and C Graphics Library:
i, Basic concepts of computer graphics and its applications
b.  Introduction to C graphics library
¢, Drawing simple geometric shapes using graphics library functions
Line Drawing Algorithms:
a. DDA line drawing algorithm

b.  Bresenham line drawing algorithm
Circle Drawing Algorithms:

i, Bresenham circle drawing algorithm

b.  Mid-Point circle drawing algorithm ’
Polygon Filling Algorithms:

a4 Scanline polygon lilting algorithm

b.  TFlood fill polygon filling algorithm

¢.  Boundary Iill polygon lilling algorithm
2D Fransformations:

& lranslation transformation

b, Scaling transformation

¢ Rotation translormation

d.  Reflection wransformation

¢.  Compusite translormation
Line Clipping Algorithms:

a. DDA linc drawing algorithm

b.  Bresenham line drawing algorithm
Polygon Clipping Algorithm:

a. Scanline polygon filling algorithm L
b Flood fill palygon hlling algorithm
<. Boundary Hill polygon fillimg algorithm

Minor Project:

Students will be given a problem statement related 10 computer graphics and ashed w implement a solution
using the coneepts and algorithms lesned during the lab sessions, The project coubd involve tasky such as
creating a simple game or developing an interactive graphical application,

COMPUTER GRAPIHCS LAB

PEC-ECE-415-P
N
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ADVANCE COMPUTER ARCHITECTURE LAB

General Course Information

PEC-ECE417-P

Course Credils:j,

Type: PEC

Mode: Practical (P)
Teaching Schedule LT P: 0 Oﬂ

Course Assessment Methods; Max Marks: 100 (Internal: 50;
External: 50)

The internal and external assessment is based on the level of
participation  in  laboratory sessions, timely submission of
experiments/assignments. the quality of solutions designed for the

assignments. the performance in VIVA-VOCE, the quality of laboratory
file and ethical practices lollosed.

There will be a continuous process for laboratory course evaluation.
Two internal examinations (each of 50 marks) for the laboratory courses
(Minor Laboratory Cvaluations: MLE | and MLE 1) will be conducted
in the week before or afier the internal examinations for the theory
courses. The overall internal marks will be calculated as the average of
the two minor laboratory course evaluations. The course coordinator
will conduct these minor evatuations in the slots assigned to them as per
their timetable. The Chairperson of the Depariment will only notify the
week for the internal laboratory course evaluations. The marks for MLE
I and MLE Il must be submitted within a week of the conduct of these
laboratory course evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of Examination along with the internal
examiner, preferably the lab course coordinator, appointed by the
Chairperson of the Department. The final practical examination of
duration three hours will be conducted only in groups of 20-23 students.
The Course Coordinator ' Internal Examiners/ External Examiners will
maintain and submit the bifurcation of marks obtained by the students in
their respective internal external evaluations in the specified proformas
(attached herewith as Annexures 1 and 11) to the respective departments
in addition to the submitting and uploading of overall marks on the
university portal as per the requirement of the result branch. The
laboratory course coordinator will also conduct laboratory course exit
survey and. compute and submit the attainment levels of the laboratory
course based on direet and mdirect evaluation components and submit it
to the Chairperson office along with the internal assessment marks.

Pre-requisites:Basic concepts of Digital Electronics and Logic Design. Computer Organization.

Course Outcomes:

Sr. No. . . RBT Level
Attheendofthesemester,studentswillbeable to: N

Col1 Apply theoretical  concepts  related 10 computer architecture in | LOTS: L3 (Apply)
programming the devices.

CcO2 Analyze the working and performance of the instruction set. addressing | HOTS: L4 (Analyze)
modes and devices used in the experiment.

CO3 Integrate the knowledgeof computer architecturcfor communication | HOTS: L6 (Create)
between microprocessorsand  external devices.and wiite progm{n to
control these devices.

CO4 Create written vecords for the given experiments with problem | HOTS: L6 (Create)
definitions. sulutions. observations and conclusions.

COs

Demonstrate cthical practices while performing  lab  experiments | LOTS: L3 (Apphy)

individually or in wroups.

ADVANCE COMPUTER ARCIHITECTURE LAB

PEC-ECE417-P N/
\ AN




LIST OF EXPERIMENTS

I. Write an assembly language program to perform addition and subtractionof two multibyte
numbers.

2. \rite an assembly language program 1o perform muhtiplication for two 8/16 bit numbers.

3. Write an assembly language program 1o perform division.

4. Write a program to move a block of data with and without overlap.

5. Writean assembly language program to perlorm the conversion from BCD to binary.

6. Write an assembly language program 1o sort numbers in ascending &descending order.

7. Write an assembly language program to count the number of ones and zeros in a given data.

8. Write an assembly language program to find the largest& smallest from given numbers.

9. Write an assembly language program o separate odd and even numbers,

10.

Write an assembly language program to separate positive and negative numbers
H. Write an assembly language program (o print a string.
2. Scan 4%4 keyboard for key closure and display the corresponding key code.
13. tmplement Scven segments LED display inter lace with the microprocessor.
. Implement DC Motor interfacing with Microprocessor.
I5. Implement Stepper motor interfacing with Microcontroller,
16. Emplement Temperature sensor interfacing with Microprocessor.
17. Implement Accelerometer sensor interfacine with Microprocessor
18. Simple project (Any topic related to the seope of the course)
NOTE: At least eight experiments are to be performed in the semester, out of which at least six

experiments should be performed from above list. Remaining experiments may either be performed from
the above fist ur designed & set by the concerned institution as per the scope ofihe syllabus.

ADVANCE COMPU IR ARCHITECTURE LAB
PEC-LCE41T-P
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SYSTEM VERILOG
PEC-ECE402-T

General Course Information

Course Credits: 3

Type: PEC

Mode: Lectures (L)

Teaching Schedule LTP:300

Examination Duration: 3 hours

30; External: 70)

questions carry equal marks.

Course Assessment Methods; Max. Marks: 100 (Internal:

Three minor tests, each of 20 marks, will be conducted. The
third minor will be conducted in open book mode by the
Course Coordinator. No date sheet will be issued for the third
minor at the level of the Departments. For the purpose of
internal  assessment, the average of the highest marks
obtained by a student in any two minor examinations will be
considered. All the minor examination question papers will
be prepared and evaluated by following the Outcome Based
Education framework. Class Performance will be measured
through percentage of lectures attended (4 marks)
Assignments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the
end semester examination, nine questions are to be set by the
examiner. Question number one will be compulsory and
based on the entire syllabus. It will contain seven short
answers type questions. Rest of the eight questions is to be
given by sctting two questions from each of the four units of
the syllabus. A candidate is required to attempt any other
four questions selecting one from each of the four units. All

Pre-requisites: Basic ol Signat and System

Sr. Course outcomes RBT Level
No. Atend of the semester : Student will be able to
CO-1 Define the terminology and fundamental principles, basic requirements related | LOTS: LI
| | 10 learning the test bench tansuaec features for verification | (Remember)
CO0-2 | Understand how the language works with examples to build the test bench. LOTS: L2
(Understand)
1 CO-3 | Apply the basic constructs ol lansuage including  coverase-driven. | LOTS: L3(Apply)
— -constrained-random=assertion—interface-nnd-test bench structure
| CO-4 | Analyze the guidelines and basic principles of language for building test | 1IOTS: L4
|| benches, how and why 10 use classes. randomization, and functional coverase | (Analyze)
CO-5 | Evaluate the results ol various hardware verification methodologies like | HOTS: LS
| OVM, UVM. S B (Evaluate)
| CO-6 | Create object-oriented test hench environment using hardware verification | HOTS: L6
L | methodologies. - - (Create)

Course Contents

UNIT- |

Unix/Linu-introduction. basic commands. dircctory handling, filters and piping, wildcards and regular

expression, editors-vi/vim gvim. basic shell programming, TCL, Per] and python scripting. various industry and
academia tools for simulation. verification. sxnthesis. \

\J

SYSTEM VERILOG \
PEC-ECE402-T
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UNIT- I

Introduction to design verification. Introduction to system Verilog, system Verilog components, system Verilog
test bench, test bench components. test bench hierarchy. test bench architecture, design hierarchy, System- dala

types. aperators, arrays. language constructs. procedural statements and flow control, process. Tasks and
functions. classes, randomization and constraints

UNIT- 11i

Functional coverage, assertions. IPC, interface and test bench structures, array manipulation methods,
multidimensional dynamic arrays. Static verification, formal verification of digital hardware, BDD based
approach, functional equivalence. FSM veritication, model checking,

UNIT- IV

System Verilog DPI, OVM. UVM methodologies, FPGA based Testing and Verification: Testing and
Verification concept, Difterent level of verification, System level verification with system Verilog, Attributes of

system Verilog, Fault coverage and ATPG based Testing, Boundary Scan and BIST based Testability, Case study
using Verilog and System Verilog.

Text and Reference Books:

1. UNIX and Linux Handbook Paperback - Fvi Nemeth, Garth Snyder. Trent R. Hein, Ben Whaley. Dan
Mackin. Pearson. 2019

2. UNIX: Concepts and Applications.Sumitabha Das, 4"Edition. 2017

3. System Verilog for Verilication- A Guide to Learning the Testbench Language Features, Third Edition
Springer, 2015

4. Essentials ol Electronic lesting, M. L. Bushnel! and V. D. Agrawal.3rd Kluwer Academic Publishers
2002

5. Delay Fault Testing lor VLS Circuits. A, Krstic and K-T Cheng.3rd Kluwer Academic Publishers. 2003

6. Testing of Digital Systems, N. K, Jha and S. Gupta, 2nd, Cambridge University Press. 2003

7.

Digital Systems Testing and Testable Design, M. Abramovici. M. A. Breuer and A. D. Friedman. 3rd
Wiley-IEEE Press. 1994

3. Fault Tolerant and Fault lestable P. K. Lala. 4th, Hardware Design, Prentice-Hall.
9. All-in-One Electronics Simplified. A.K. Maini & Nakul Maini. Khanna Book Publishing.
10. Digital Design using Ficld Programmable Gate array by PK.Chan,Samihamourad, Printice Hall Seric

1. Digital System Desivns And Practices: Using Venilog Hdl And FPGAs by Ming Bo lin._ Witey_Inch
Edition.

12, Algorithms for VI.SI Design Automation, Sabih H. Gerez. Wiley, 2014

13

. Principles of CMOS VLS! Design- A System and Circuit Perspective, Neil Weste, K Eshraghian, 2/
Edition, Pearson. 2001

14. Introduction to VLSI Design fow. Sneh Saurabh, Cambridge University Press.

I5. Digital Design with an Introduction to Verilog HDL, M Morris Mano, Michael D. Ciletti. 5 Fdition
Pearson, 2017 A

- Advanced FPGA Dusign. Rehitectre, Implementation. and Optimization, Steve Kilts. John Wiley and
Sons, 2007

Website links

1. hups:/verificationguide.com systemverilog/svstemverilos-tutorial
alps/veriicationy

19

hutps://chipyerify.com svaicmnerifog systemy crilos-tutorial

SN

SYSTEM VERILOG ﬂ’

PEC-ECE402-T
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General Course Information

ROBOTICS

PEC-ECE404-T

Course Credits: 3

Type: PEEC

Maode: Lectures (1)

Teaching Schedule . TP 300

Examination Duration: 3 hours

Course Assessment Methods; Max. Marks: 100 (Internal:
30; External: 70)

Three minor tests. each of 20 marks. will be conducted. The
third minor will be conducted in vpen book made by the
Course Coordinator. No date sheet will be issued lor the third
minor at the level of the Departments, 1or the purpose of
internal assessment. the average of the highest marks obtained
by a student in any two minor examinations will be considerced.
All the minor cxamination question papers will be prepared
and cvaluated by following the Owtcome Based 1-ducation
framework.  Class Performance will be mcasured through
pereentage ol lectures attended (4 marks) Assignments (4
marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end
semester examination. nine questions are W0 be set by the
examiner, Question number one will be compulsory and based
on the entire syblabus. 1t will contain seven short inswers 1y pe
questions. Rest of the cight questions is 1o be given by setting
o questions from cach ol the four units of the syBabus, A
candidate is required to attempt any other four questions
sclecting one from cach of the four units. Al questions carry
cquitl marks.

Pre-requisites: Control System Lngineering

Sr.No. | Course nutcomes: RBT Level
_Atend ol the semesterz Student will be.able-to —
CO1 o desaribe the history. concepts and key compuonents of robotics technologies. | 1.OTS: 1 '
(Remember) |
CcO? Fo tell about various robot sensors and their pereeption principles that enable a | 1LO71S: 12
robot o analyse their environment. reason and ke appropriate actions toward (Understand)
the given coal.
co3 F'o use the learned knowledge and skills in practical robotics applications. LOTS: L3 (Apply)
e e ————————— - e
CO4 Po identily the problems” in spatial coordinate  representation and spatial | HOTS: T4
transformation. robot locomotion. Kinematics. motion control. localization and (Analywe)
mapping. navigation and path planning.
| COs Fooplan. desipn and implement robotic systems. algorithms and sollware | 1O7S: 16
capable of operating in complex and interactive environments and also o | (Creates
derclop robatic path motions and 10 use hydravlics and pneumatics in industrial
_ lrohas e - S
\
ROBOTICS N \~
PEC-ECE404-T Mo
\



Course Content

UNIT-1

BASICS OF ROBOTICS
Robots and their applications: Robot subsystems. classification of robots. industrial applications Actuators and
grippers: Lleetric actuiators, hydraulic actuators. pneumatic actuators. sciection of motors. erippers Sensors. vision

and Signal onditioning: Sensor classilication. internal sensors. eternal sensors. vision, signal conditioning. sensor
selection,

UNIT-I

KINEMATICS AND DYNAMICS OF ROBOT

Kinematics: Forward position analysis. inverse position analysis. velocity analysis. link velovities. Jacobian
computation. DeNOC. forward and inverse velocity analysis. acceleration analysis.

Dynamics: Inertin properties. Euler-Lagrange formulation. Newton-Euler formulation. recursive Newton- Fuler
algorithm. dynamie algorithms.

UNIT -1l

LINEAR AND NONLINEAR CONTROLS FOR ROBOTS
Lincar conrol: Control techniques. dynamic systems. transler lunction and state space representation. robotic joint.

purformance and stability of leedback control. PID control of a moving block. sehection ol PID controller gains.
state leedback control. joint controllers.

Nonlinear and Force controls: Control ol a moving block. multivariable robot control. stability of multi-DOF robot.
lincarized control. PD position control. computed torque control. feed lorward control. robust control. adaptive
control. Cartesian control. foree control. hybrid control

UNIT-1V
MOTION PLANNING AND CONTROL HARDWARE

Mation planning: Jaint space planning. Cartesian space planning. path primitives. Cartesian trajectorics. point to
point v continuous path planning.

Control hardware: Control considerations. hardware architecture, and hardware for joint controllers. computational
speed

TENT BOOKS AND REFERENCE BOOKS:

1. SR Sahae “Inoduction to Roboties™. MeGraw lills
2. Nl and Nagrath, *Robotics and Control”. McGraw 1Hills
3. NLOdrey. “Industrial Robotics - SIE: Technology - Programming and Applications™ MeGraw 1ills
Lo Sk Saha, “Dynamies of Three-Ty pe Robotic Systems™. Springer
2. LE Nagrath. ~Control System Engineering™. New Age International
3. RS Khurmi. A Text Book of Engineering Mechanies™. S. Chand
S
()4
o/
\ =
S
|}
ROBOTICS
PEC-ECE404-T
\
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MICRO AND NANO ELECTRO MECHANICAL SYSTEM

General Course Information

PEC-ECE406-T

Course Credits: 3

Type: PIEC

Mode: Lectures (1)

Teaching Schedule LT P:300

Lxamination Duration: 3 hours

Course Assessment Methods; Max. Marks: 100 (Internal: 30;
External: 70)

Three minor Lests. cach of 20 nvrks. will be conducted. The third
minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued for the third minor at the
level of the Departments. For the purpose of internal assessment. the
average of the highest marks obtained by a student in any two minor
examinations will be considered. All the minor examination question
papers will be prepared and evaluated by following the Outcome
Based Education lramework.  Class Performance will be measured
through percentage of lectures attended (4 marks) Assignments (4
marks) and class performance (2 marks).

The end semester examination will be ol 70 marks. For the end
semesler examination. nine questions are 1o be set by the examiner.
Question number one will be compulsory and based on the entire
syllubus. It will contain seven short answers tpe questions. Rest of
the cight questions is to be given by setting two questions from cach off
the four units of the syllabus. A candidate is required o attempt any
other lour questions sclecting one from cach of the Tour units. All
questions carry cqual marks.

Pre-requisites: Basic Engineering Physics. Analog & Digital Electronics

Sr. | Course Outcome RBT Level

No. | At the end of the semester, students will be able to: o ~

CO- | Memaorize the terminologies used in MEMS, LOTS: Level |

1 (Remember) -
CO- | Understand basic approach 1o various fabrication techmigues. then tpes LOLS: Level 2

2 and applications. (Understand)

CO- | Apply their understanding in fabrication process and characterization ol LOTS: Level 5

3 MIEMS. ) (Apph)

CO- | Analyze the performance of MEMS devices based on their characterizdion HOTS: Level 4 & 5

4 results, (Analyze) o
CO- | Design ~arious simple micro-devices. HOTS: Level o

5 (Create)

UNIT-1

Introduction to MEMS: New trends in Engineering and Scicnce: Micro and Nanoscale systems. Overview of Nano

and  Microclectromechanical

Introduction  to Design of  MIENIS, Applications  of Micro and

Nanoclectromechanical systems. Micioclectromechanical systems. devices and sructures Definitions
3

UNIT-2

MICRO AND NANO ELECTRO MECHANIC AL SYSTEM

PEC-ECE406-T ~. 7
N N




)

MEMS Fabrication: Overview ol Microlabrication. Microlabrication Processes:
Deposition-PVD. CVD & Spin Couating. Sputterin
Bonding,

Photolithography. Lhin §ilm
g Ptehing technigue- Wet & Diy. Doping. Waler Dicing. Waler

UNIT-3

Case Study of MEMS product: Blood Pressure Senor (NovaSensor BP sensor). Background & 1istory. Deviee
design considerations. Acceleration sensors (Analog devices & MEMSIC). Buckground & History. Deviee design
considerations, Gyros (InvenSense Gyro). Background & History. M1 MS Gyro design.

UNIT-4
MEMS Characterization: Technologies for MEMS characterization. Scanning Probe Microscopy {SPM). Atomic

Force Microscopy (AFM). Scanning Tunneling Microscopy (STM). Magnetic Foree Microseops. Scanning Ilectron
Microscope.

TEXT BOOKS:

1. Lun Sokh Kim. “Fundamentals of Microelectromechanical Systems (MEMS)Y™. Ist ed. New York:
MeGraw Hill, 2021,

2. Chang Liu. “Foundation ol MEMS™, 2 [dition. Pearson Lducation. 2012.

3o Tlai-Ran Hsu, "MEMS and Microsystems: Design. Manulacture. and Nanoscale Pnginecring™. 2nd
cdition. John Wiley & Sons Inc.. 2008,

4. Madou. M.J.. “Fundamentals of Microfabrication: The Science of Miniaturization” Seeond |- dition
(2nd cd.). CRC Press. 2002,

3.0 N Malul and K. Williams.

“An Introduction o Microeleetromechanical Systems Fngineering™, 2
Ldition. Artech House, 2004,

\ !
N\

'
\
MICRO AND NANO ELECTRO MECHANIC AL SYSTEM
PEC-ECE406-1
bt
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General Course Information

DIGITAL IMAGE PRCCESSING

PCC-ECE408-T

Course Credits: 3

Type: PCC

Mode: Lectures (L)

Teaching Schedule LTP:300

Examination Duration: 3 hours

Course Assessment Methods; Max. nMarks: 100 (Internal: 30;
External: 70)

Three minor tests, each of 20 marks, will be conducted. The third
minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued for the third minor at the
level of the Departments. For the purpose of internal assessment, the
average of the highest marks obtained by a student in any two minor
examinations will be considered. All the minor examination question
papers will be prepared and evaluated by following the Outcome Based
Education framework. Class Performance will be measured through
percentage of lectures attended (4 marks) Assignments (4 marks) and
class performance (2 marks).

The end semester examination will be of 70 marks. For the end
semesler examination, nine questions are 10 be set by the examiner.
Question number one will be compulsory and based on the entire
syllabus. It will contain scven short answers type questions. Rest of the
eight questions is 1o be given by setting two questions from cach of the
four units of the syllabus. A candidatc is required to attempt any other

four questions selecting one from each of the four units. All questions
carry equal marks.

r. No. _Ia_COIII'SC Quteomes

Pre-requisites: Probability Theory, Mathematics.

RBT Level

CO1  Define the terminology and fundamental principles related to digital JLOTS: L1 (Remember)

image processing.

I
]r At the end of the semester, students will e able {o:

Understand  image

tcoz

enhancement.  restoration,  segmentation. |LOTS: L2 {Understand)
representation, description, compression. color processing algorithms.

| co3 Apply image enhancement, restoration. segmentation, representation. [LOTS: |3 (Apply)
| | description, compression, color processing techniques.

FCO4 - Amalyre p_erformancc-digital-imngc-moccssnnglt‘thniques. NMOTS LI TAnalyze
' CO5

- Design algorithms for image enhancement. restoration. segmentation.|FIOTS: 1.6 (Create)
L representation, description, compression and color image processing.

Course Contents

UNIT-1

INTRODUCTION: What Is Digital Image Processing? Ihe Origins of Digital Image Processing. Examples of

Fields that Use Digital Image Processing. Fundamental Steps i Digital Image Processing. Components of an
Image Processing System. Machine vision system.

DIGITAL IMAGE FUNDAMENTALS: lements of Visual Perception: Structure of human eye, Brightness

adaptation and discrimination. Light and the I-lectroma

anctic Spectrum. Image Sensing and Acquisition. Image
- P 2 E S

Sampling and Quantization. Digital Image Representation. Some  Basic Relationships between Pixels.

Mathematical Tools.

LNIT-H

\ / b«
DIGIT AL IMAGE PROCESSING \ -

PCC-LCEADS-T




INIAGE  ENHANCEMENT IN THE SPATIAL DOMAIN: Bachground. Some Basic Gray Level

Transformations. Histogram Processing: Histogram Equalization. Histogram matching. Basics of Spatial
Filtering: Spatial Correlation and Convolution. Smoothing Spatial Filters

: Linear and non-linear. Sharpening
Spatial Filters: The Laplacian. Unsharp Masking and Highboost Filtering.

INMAGE ENHANCEMENT IN THE FREQUENCY DOMAIN: Bachground. Introduction to the Discrete

Fourier Transform. Frequency domain Filtering Fundamentals. Smoothing Frequency-Domain Filters.
Sharpening Frequency Domain Filters.

UNIT - HI

IMAGE RESTORATION: A Model of the Image DegradationRestoration Process. Noise Models.
Restoration in the Presence of Noise Only-Spatial Filtering: Mean Filters, order-siatistic filters, adaptive

filters. Periodic Noise Reduction by Frequency Domain Filtering, Estimating the Degradation Function.
Inverse Filtering. Minimum Mean Square Evror (Wiener) Filtering.

IMAGE SEGMENTATION: Detection ol Discontinuities. Edge Linking and Boundary Detection.

Thresholding. Region-Based Segmentation. Segmentation by Morphological Watersheds. The Use of Motion
in Segmentation (in spatial domain).

UNIT-1V

COLOR IMAGE PROCESSING: Color Fundamentals. Color Models. Pscudocolor Image Processing. Color
Transformations. Smoothing and Sharpening.

IMAGE COMPRESSION: Fundamentals. Image Compression Models. Basics compression methods:
Huffman Coding, Arithmetic coding. LZW coding. Predictive Coding, Block Transform Coding.

REPRESENTATION AND DESCRIPTION: Representation. Boundary Desciiptors. Regional Descriptors
Relational Descriptors.

TEXT BOOKS AND REFERENCE BOOKS:

1. Digital lmage Processing. Gonzalez & Woods, PHI

2. Fundamentals of Digital Image Processing, Anil K Jain. Pearson.

3. Digital Image Processing. William K Prai, Wiley.

4. Practical Image and Video Processime using MATLAB.Oge Marques. Wiley publications.
5. Fourier Methods-in maging: Roger-t— 1 astonWiley

6. Digital Signal Processing. Prokis. Peason

7.

Digital Signal Processing.Salivahanan. McGraw Hills

N

DIGH AL IMAGE PROCESSING
PCC-ECE408-T
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PHOTONICS SYSTEMS
(PEC-ECE410-T)

General Course Information

o Course Assessment Methods; Vs, Marks: 100 (Internal:
Course Credits: 3 30; External: 70)
Type: PEC

Three minor tests, each of 20 marks, will be conducted. The
third minor will be conducted in open book mode by the
Teaching Schedule LT P:3 00 Cgurse Coordinator. No date sheet will be issued for the third
minor at the level of the Departments. For the purpose of
internal assessment. the average of the highest marks obtained
by a student in any two minor examinations will be considered.
All the minor examination question papers will be prepared
and evaluated by following the Outcome Based Education
framewark. Class Performance will be measured through
percentage of lectures attended (4 marks) Assignments (4
marks) and class performance (2 marks).

Mode: Lectures (L)

Examination Duration: 3 hours

The end semester examination will be of 70 marks. For the end
semester examination, nine questions are to be set by the
examiner. Question number one will be compulsory and based
on the entire syllabus. It will contain seven short answers type
questions. Rest of the cight questions is to be given by sctting
two questions from cach of the four units of the syllabus. A
candidate is required to attempt any other four questions
selecting one from each of the four units. All questions carry

equal marks

Pre-requisites: EMT. Analog Clectronics

Sr. No. | Course outcomes of: RBT Level
At end of the semester: Student will be able to
D 51 .] I J' > " c i i i -’ [t ' i i £

CO1 cs.cnbc terminologics & basics of photonic integrated circuits and LOTS: Level | (Remember)
devices.

Cco2 Understand the concepts of waveunides, delay lines etc. LOTS: Level 2 (Undersiand)
\nnlv ol Hlerent anolican : =

cOo3 Apply FIIC conccprle of photonic circuits for ditferent applications ol LOTS: Level 3 (Apphy)

—photonicstechnolaus.

Cod Analyze the performance of Integraled Photonics Devices and
Circuits. HOTS: Level 4 (Analyze)

COs Design basic photonics circuits in a better approach with detailed | ..

L knowledge of Integrated Photonics. _ - .. | HOTS: Level 6 (Create)

Course contents

Unit-1
Introduction to Photonic Integrated Circuits  Functional Building Blocks: Theory of Optical Waveguide The

Basic Building Bloch: Orthogonality Condition of Guided Modes. Principle of Single-Mode and Multimade
Waveguides: Channel ind Riduve Rib waveguides.

™

Y
INFEGRATED PHOTONICS DEVICES AND CIRCUITS ﬂ/’

(PEC-ECE410-T)



&

@

s

Unit-11
Coupled Mode Theory. Waveguide Distributed Bragg Reflector (DBR) and Sub-Wavelength Grating (SWG)
waveguide: Mach-Zehender Interferometer (MZ1) and Filters and Delay Lines.Fiber Bragg erating.
Unit-111
Practical Planar Lightwave Circuits and CMOS Compatible Silicon Photonics Technology Platforms: Thermo-

Optic and Electro-Optic Switches; Reconfigurable Filters and Tunable Delay Lines, Concept of Field
Programmable Photonic Gate Array,

Unit-1V

Integrated Optical 1ligh-Speed Modulators: Working Principle. EDFAs, Semiconductor optical amplifier.
Directional Coupler (D)

TEXT BOOKS AND REFERENCE BOOKS

1) Silicon Photonics - An Introduction, G.T. Reed. 1" edition. Wiley.
2) Photonics: Optical Electronics for Modern Communication. Yariv and Yeh 6" edition, Oxford.
3) Optoelectronic Integrated Circuit Design and Device Modeling. JianjunGao, 1¥ edition, Wiley.

INTEGRATED PHOTONICS DEVICES AND CIRCUITS
(PEC-ECL41I0-T)
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General Course Information

DATA ANALYTICS AND MINING

PEC-ECE412-T

Course Credits: 3

Type: PEC

Mode: Lectures (L)

Teaching Schedule LTP:300

Examination Duration: 3 hours

Course Assessment Methods; Viax. Marks: 100 (Internal: 30;
External: 70)

Three minor tests, each of 20 marks, will be conducted. The third minor
will be condlicted in open book mode by the Course Coordinator. No date
sheet will be issued for the third minor at the level of the Departments.
For the purpose of internal assessment. the average of the highest marks
obtained by a student in any two minor examinations will be considered.
All the minor examination question papers will be prepared and cvaluated
by following the Outcome Based Education famework.  Class
Performance will be measured through percentage of lectures attended (4
marks) Assignments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end scmester
examination, nine questions are to be set by the examiner. Question
number one will be compulsory and based on the entire syllabus. 1t will
contain seven short answers type questions. Rest of the eight questions is
to be given by setting two questions from each of the four units of the
syllabus. A candidate is required to attempt any other four questions
selecting one from each of the four units. All questions carry equal marks.

Pre-requisites:Probability Theory, Mathematics.

Sr. No. | CourseQutconies

At the end of the semester, students will be able to:

RBT Level

col Define the terminology and lundamental principles related data analytics |LOTS: L1 (Remember)
and mining |
€02 Understand various data mining techniques and algorithms ~ LOTS: L2 (Understand) |
f i —
| CO3 \pplydata mining techniques on real world or synthetic data LOTS: L3 (Apply)
- |
COd \nalyze performance of data minine techniques HOTS: L4 (Analvze)
= : o : {
COs Design data mining techniquesto solve real world problems. || 10TS: L6 (Create)

Course Contents
UNIT-I

Introduction: Kind of data that can be mined. Data Mining Functionalities. Technologies used in Data Mining,
Applications of data Mining, Major Issues in Data Mining,

Data pre-processing: Need for preprocessing. Data Objects and Attribute types. Statistical description of data.
Data Visualization: Pixel-Oriented. Geometric Projection, lcon-Based Visualization:

Measuring similarity and dissimilarity of data: Data Matrix versus Dissimilarity Matrin, Proximity Measures
for Nominal Auributes, Proximity Mcasures lor Binary Attributes. Dissimilarity of Numeric Data.

UNIT-1I

Data cleaning, integration, reduction: wanelet wansform. PCA, Attribute Subset Schection. regression and

Log-Linear Models.

Data transformation and discretization: Data Jransformation by Normalization. Discretization by Binning.

DATA ANALYTICS AND MINING

"
PEC-ECE412-T 3

AN N



Discretization by Ilistogram Analysis. Discretization by Cluster, Decision Tree, and Corretation Analyses.

Data warchouse: Introduction. Data Warehouse and Database Systems. Data Warehouse Architecture. Data
Warehouse Models. Extraction. Transformation, and Loading, Metadata Repository.

UNIT -1l

Mining associations and correlations: basic concepts, Associations and Correlations. Mining Fregjuent
Palterns, Apriori Algorithm Frequent ltemset Mining using Apriori Algorithm, Generating Association Rules

from Frequent llemsets. Improving elficiency of Apriori, Patiern Growth Approach for Mining Frequent
ltemselts. Pattern evaluation Methods,

UNIT-IV

Classification: Introduction. General Approach to Classification, Classification using Decision Tree Induction.
Bayesian Classification Methods. Rule Based Classification, Model Evaluation and Selection: Metrics for
Evaluating Classifier Performance. Holdout Method and Random Subsampling, Cross-Validation.

Cluster analysis: Introduction, Basic Clustering Methods, Partitioning Methods, Hierarchical Methods:
Agglomerative versus Divisive Hlierarchical Clustering, Distance Measures in Algorithmic Methods. BIRCH:
Multiphase Hierarchical Clustering Using Clustering Feature Trees. Evaluation of Clustering.

TENT BOOKS & REFERENCE BOOKS:

1. Jiawei Han, Micheline Kamber and Jian Pei, Data Mining Concepts and Techniques, Morgan Kaulmann
Publishers. Third Edition. July 2011.

2. Alex Berson, Stephen J. Smith. Data Warehousing, Data Mining & OLAP. Tata McGraw Hill, 2004

3 Pang-Ning Tan, Michacl Steinbach and Vipin Kumar, Introduction to Data Mining, Pearson Education.
2014,

4 K. P.Soman. Shyam Diwakar and V. Ajay. Insight into Data Mining Theory and Practice. Easter
Lconomy Edition, Prentice Hall of India, 2009.

5

G. K. Gupta, Introduction 1o Data Mining with Case Studies, Prentice 11all of lndia. 2000.
6. Daniel T. Larose, Data Mining Methods and Models, Wiley, 2006.
7. W.H. Inman, Building the Data Warehouse, Wiley India, 2005.

- v\

DATA ANALYTICS AND MINING
PEC-ECE412-T
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SYSTEM VERILOG LAB
PEC-ECE402-P

General Course Information

Course Credits: | 9oursc Asscss_mcnt Methods; Max Marks: 100 (Internal:
| 50; External: 50)
| Type: PEC

The internal and external assessment is based on the level of
! Mode: Practical (P)

participation in laboratory sessions, timely submission of
experiments/assignments, the quality of solutions designed for
the assignments. the performance in VIVA-VOCE. the quality
of laboratory file and ethical practices followed. There will be
a continuous process for laboratory course evaluation. Two
internal examinations (each of 50 marks) for the laboratory
courses (Minor Laboratory Evaluations: MLE | and MLE 11)
will be conducted in the week before or after the internal
examinations for the theory courses. The overall internal marks
will be calculated as the average of the two minor laboratory
course evaluations. The course coordinator will conduct these
minor evaluations in the slots assigned to theni as per their
timetable. The Chairperson of the Department will only notify
the week for the internal laboratory course evaluations. The
marks for MLE 1 and MLE 1l must be submitted within a week
of the conduct of these laboratory course cvaluations. The
external examination will be conducted by external examiner
appointed by the Controller of Examination along with the
internal examiner, preferably the lab course coordinator,
appointed by the Chairperson of the Department. The final
| practical examination of duration three hours will be conducted
| only in groups of 20-25 students. The Course Coordinator /
Internal Examiners/ External Examiners will maintain and
submit the biturcation of marks obtained by the students in
their respective internal/external evaluations in the specified
proformas (attached herewith as Annexures | and 11) 10 the ;
respective departments in addition to the submitting and
i uploading of overall marks on the university portal as per the :
requirement of the result branch. The laboratory course
coordimator will also conduct laboratory course exit survey
and, —compute —and - submit - the—attainment tevels—ot the
laboratory course based on direct and indivect cvaluation
components and subnit it to the Chairperson olfice wong with
the internal assessment marks.

Teaching Schedule L 1 P: 002

Pre-requisites: Basic of Digilal Electronics

Sr. No. Course outcomes: RBT Level
At end of the semester, Student will be able to L
(6(0)] Apply theoretical knowledge of hardware verification techniques to | LOTS: L3 { \pph)
various digital logic blocks. |
CO2 Analyze the competency of test bench functional coverage on hardware | HOTS: 1Ld ( \nalyze)

in practical manner.

CO3 Integrate knowledge of unix shell scripting. verification language | HOTS: 1.6 (Create)
features and constructs for functional modelling. coverage. equivalence,
cte. and desien interface and test bench structures for verification.

CO4 Create  test bench  environment wsing  hardware  verification | HOTS: 1.6 (Create)
methodologies for digital hardware

COs Demunstrate the records for the given experimemts with problem | LOTS: L3 cApply)
defimtion. solution, observations and conclusions individually or in
STOUPS. .

SYSTEM VERILOG 1.AB
PEC-ECE402-P

A



£~

LIST OF EXPERIMENTS

Familiarization with Univ/Linux basics, Unix shelt programming and scripting
Test and verify the functionality of D-FF.

Test and verify the functionality of full adder.

Test and verify the functionality of register.

Test and verify the functionality of counter.

Test and verily the functionality of memory.

Initialize the last location in the array to a given value

Write a system Verilog program to declare static array and assign some value
Simulate and example of Array reduction methods-XOR

Array reduction methods SUM, PRODUCT using “with” clause
Array reduction methods AND, OR and XOR using “with” clause
Array reduction methods on Dynamic and Associative arrays

. Design an interface and test bench for the data bus.

—_——— O ® N R L) —

Note: At least 10 experiments are to be performed in the semester, out of which minimum 7 experiments should
be performed from above list. Remaining experiments may either be performed from the above list or designed

and set by concerned institution as per the scope of the syllabus. The students must prepare Nini Project (Ex
No. 1) in the group of two-three students beforc the semester ends.

\W; h
N

SYSTEM VERH.OG LAB
PEC-LCE402-P
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General Course Information

ROBOTICS LAB
PEC-ECE404-P

Course Credits: 4.
Type: PEC
Mode: Practical (1)

“Teaching Schedule LT P: 009_

Course Assessment Methods; Max  Marks: 100
(Internal: 50; External: 50)

The internal and external assessment is based on the Tevel of
participation in laboratory  sessions. timely submission of
experiments assignments. the qualiny of sotutions desianed for
the assignments. the performance in VIVA-VOCE. the quality
of laboratory lile and cthical practices followed. There will be
a continuous process for taboratory course evaluation. Two
internal examinations (cach of 30 marks) for the laboratory
courses (Minor Laboratory Exaloations: MLE | and MLE 1)
will be conducted in the week before or afier the internal
examinations for the theory courses, The overall internal marks
will be calculated as the average of the two minor laborator
course evaluations. The course coordinator will conduet these
minor evaluations in the stots assigned o them as per their
timetable. The Chairperson of the Department will only notily
the week for the internal faboratory course evaluations. The
marks for MLE 1 and ML 1 must be submitted within a week
of the conduct of these lTuboratory course evaluations. The
external examination will be conducted by external examiner
appainted by the Controller of Examination along with the
internal - examiner. preferably the fab course coordinator.
appointed by the Chairperson ol the Department. The final
practical examination  of  dwration  three  howrs  will be
conducted only in groups of 20-25 students. The Course
Coordinator / Internal lxaminers/ Faternal Examiners will
maintain and submit the bifurcation o marks obtained by the
students_in_their respectve_internal esternal evaluations i the
specilicd proformas (attached ferewith as Annesures 1 and 1)
to the respective departments in addition o the submitting and
uploading ol overall marks on the university portal as per the
requirement o the result branch.  The Jaboratory  course
coordinator will afso conduct laboratory course exit surves
and. compute and submit the alwinment levels ol the
taboratory course based on direet and indireet evalpation
components and submit it to the Chairperson office along with
the internal assessment marks.

Pre-requisites: Control System Engineering

R
\
ROBOTICS LAB ﬁ”
PEC-ECE404-P
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Sr. No. | Course outconies: RBT Level
At end of the semester, Student will be able to
Col To explain the functionality and limitations ol robot actuators and sensor, LOTS: Level 2
(Understand)
CcO2 To wse programmable controtlers for automation LOTS: Level 3
(Apply)
co3 To point out the effeets ol eleetronic cireuits and sensors on automation HOTS: Level 4
controls. - (Analyse)
CO4 To test robotic systems Lo lind out the faults HOTS: Level 3
(Evaluate)
COs To generate programs for o robot to perform a specificd task (e.g obstacle HOTS: Level 6
avoidance or wall following) in a target environment. (Create)
LIST OF EXPERIMENTS
1. ADC and DAC interfacing with Micro-Controller
2. Temperature control using Micro-Controller interface
3. Stepper motor Interfacing with Micro-Controller
4. Servo motor Interfacing with Micro-Controller
5. LCD interfacing with Micro-Controler
6. Interfacing of PMW with DC motor using Micro-Controller inter face
7. Study and sclection of Gripper,
8. Study of robotic arm and its configuration
9. Study the robotic end ellectors
10. Study of different types ol hydraulic and pneumatic valves
b Study of difterent actuators-and-end cficctorstor rabot
12. Robot programming and simulation for pick and place
13. Robot programming and simulation for Shape identification
14. Robot programming and simulation for Colour identification <

15. Robot programming and simulation for multi process.

Note: Atleast 10 experiments are (o be performed in the semester. out ol which minimum 7 experiments shoufd he
performed from above list. Remaining experiments may cither he performed trom the above list or designed and set
by concerned institution as per the scope of the syliabus. The students must prepare Mini Project (Ex. No. 11 in the
group ol two-three students belore the semester ends.

N
ROBOTICS LL.AB \\\

PEC-ECEA404-P



d-¥0¥323-0dd
4av1 $21L090Y

_—~

..__

/
[
ISTUDLUUEENE J0 2D ]
TUALILOIA LD 10TR) B wl (SUutno) o)
HEM JO DDUBPIOAT  D[ITISGO
Fa) yser poaypoads e waopaad
¢ < € ¢ ¢ C 7 T | y i Y ¢ < Iy o1 togos v o sweaSosd deipudd o] €0D
sinej syl
L 4 ¢ € ¢ ¢ ¢ C C ¢ ¢ L £ . £ 10 putj 01 SWAISAS 3110g0J 1531 0L £OI
SO0
UOHPLUDING U SIOSUDS PO ST
z £ 3 < 3 C ¢ 4 | ¢ C 3 L £ ¢ SLUOIIDA 10 81933 Ay ne wad 0 €0D
UOELUOINT 0]
r T 3 C < < ¢ - | - [3 T C 3 v S 0AUON U_L_a.:,:_._ﬁ._m:._r_ asn ol 20D
CIOSUDYS
put SIOIMIAN 1040t [0 SUOIIW)

c £ ¢ £ € ¢ [4 - C £ ¢ 4 4 ¢ € pur {nruonouny oy viedsa ol 10D
£OSd | 7OSd | 10Sd | 210d | 110d | 010d | 60d [ 80d | LOd | 904 | €0d | rOd | £0d <0d 10d 530N ISIN07) JO 1517
(d-+0FaDA-DAd) 4V SD1LOE0Y JO XLuvly uone[nandy 0d-0J
e @ & & ® 0 B @ & @ _ ® ® © 6 @ & © O O
@ 0 @ ® @ ® © @ @ ® @ O ® @ ® @ ® & © ©




| gt

MICRO AND NANO ELECTRO MECHANICAL SYSTEM LAB

PEC-ECE406-P

General Course Information

. ) 'se Asse v v Max Marks: nal. 50;
Course Credits: | Course fs¢ssmcnt Methods; Max Marks: 100 (Internal: 50;
External: 50)
Type: PCC - . . -
The internal and external assessment is based on the lfevel af
Mode: Practical () participation  in  labormory  scssions,  timely  submission  of
experiments/assignments. the guality of’ solutions designed  for  the
assignments. the pertormance in VIVA-VQCE, the quality of laboratory
file and cthical practices followed.

‘Teaching Schedule LT P: 0 ()L

There will be a continuous process for laboratory course evaluation. Two
internal examinations (cach of 30 marks) for the laboralory courses
(Minor Laboratory Lvaluations: MLE 1 and MLE 1) will be conducted
in the week belore or after the internal examinations lor the theory
courses, The overall internal marks will be caleulated as the average of

the two minor laboratory course evaluations. The course coordinator will
conducet these minor evaluations in the slots assigned to them as per their
) timetable. The Chairperson of the Department will only notify the week
for the internal laborators course evaluations. The marks for MLE 1 and

MLE T must be submitied within a week ol the conduct of these
lahoratory caprse evaluations.

The external examination will be conducted by extemal examiner
appointed by the Controller ol Examination along with the internal
examiner, preterably the lab course  coordinator, appuinted by the
™ Chairperson ol the Department. The final practical  examination of
duration three hours will be conducied only in groups ol 20-235 students.
The Course Coordinator © Internal Examiners/ External Examiners will
maintain and submit the bilureation of marks obtained by the students in
—their-respeetive-internal/externat-evaluations-in-the-specificd-prolormas—
(attached herewith as Annesures 1 and ) to the respective departments
>, in addition 10 the submitting and uploading of vverall marks on the
- university portal as per the requirement of the result branch. The
- laboratory course coordinator will also conduct I;il_)l)l'_zilnr,\' course exit
survey and. compute and submit the attainment levels of the laboratory
& course based on direet and indirect evaluation components and submit it
_ to the Chairperson oflice along with the internal assessment marks.

( Pre-requisites: Basic Engincering Physics, Analog & Digitat Electronics.
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Course Outcomes: .
S. Ne. ) RBT Level
- ' At the end of the semester, students will be able to:
CO1 Understand various coneepts refnted to MEMS in simulation. LOTS: L3 (Apply)
Cco2 -;\nnlyse the dilTerent characterization techniques used for MIEMIS. HOTS: L4 (Analyse)
CO3 | Integrate the theoretical knowledpe of MEMS with simulation. HOYS: L6 (Create)
CO4 | Create simulation ol different MEMS structures., HOTS: L6 (Create)
COS5 | Demonstrate cthical practices while pertorming lab experiments individually or | LOTS: L3 (Apply)
in groups.
LIST OF EXPERIMENTS
1. Introduction to PVD thin lilm deposition techmque.
2. Introduction Lo Spultering technique tor thin 1iim deposition teehnique.
3. Simulation of cantifcyer.
4. Simulation of micro machined structures.,
5 Introduction to FI1-SEM us characterization weehnique.
6. Intraduction to XRD for structural analysis
7 Simulation of MEMS structure
8 Simulation study ol integration of circuits & MIE MS,

NOTE: Atleast cight experiments are to be pevlormed in the semester. out ol which at least siy experiments should

be performed from above list. Remaining esxperimuents may either be pecformed from the above list or designed &
set by the concerned institution as per the scope of the svllabus,

MV




i,w,\

—

P
SIUAWUITIE JO [2AD7]

(o} ]

ol

oy

sdnoad ug o Sjjenprarpur
syuawndxd qu| Suiwiogand
ajiym smanoead jrans mensuowng

ol

~l

(ol

[ad]

ol

e
e
e

NS GIAT N
s )

wadIp 0w

~

[4e}

cl

(ol }

[al}

o

“UONR WIS YW SINTIEN O
afpagnouy [P S eI

oy

-

[3a}

[od}

Lol

~}
[}

SN
JO] PASN sanbuyan) uniezuaas
TUDIAIP DY) ARAIZAD pUR DZN[EUY

Lia]

[

~
[
~
A

uonenLus e SN 01
paie[aL s1danu0d snopes PURISIOpUN]

[ag]

£0Sd

<0Sd

T10d

110d

$3tu02)NQ ISIN0D) JO ISI

(d-90+3D3-DAd) VT WALSAS TVIINYHDIW OULDITA ONV¥N ANV OUIIN 10 m_.:_:z

uoyeMdBLY Od-0D

/s



®
(&)
a8
A DIGITAL IMAGE PROCESSING LAB
D/ PEC-ECE408-P
r ) General Course Information
& [I_C;e Credils:j.- - Course Assessment Methods; Max Marks: 100 (Internal:
~ 50; External: 50)
At Type: PEC :
; The internal and external assessment is based on the level of
[ Mode: Practical (P)

participation in laboratory sessions, timely submission of |
J Teaching Schedule L T P; 0 04, exp.erimenls/nssignmenls. the quz!Iily of solutions designed for thc‘ .
) assignments, the performance in VIVA-VOCE, the quality of |
laboratory file and ethical practices followed. g
There will be a continuous process for laboratory course evaluation. |

Two internal examinations (each of 50 marks) for the laboratory
) courses (Minor Laboratory Evaluations: MLE | and MLE 11) will be
o conducted in the week before or afier the internal examinations for
P! the theory courses. The overall internal marks will be calculated as
the average of the two minor laboratory course evaluations. The
course coordinator will conduct these minor evaluations in the slots
assigned to them as per their timetable. The Chairperson of the
Department will only notify the week for the internal laboratory |
course evaluations. The marks for MLE | and MLE [} must be

~ submitted within a week of the conduct of these laboratory course
el evaluations.
- The external examination will be conducted by external examiner
= appointed by the Controller of Examination along with the internal
| examiner, preferably the lab course coordinator, appointed by the
, Chairperson of the Department. The final practical examination ol
I- duration three hours will be conducted only in groups of 20-23
' students. The Course Coordinator / Internal Examiners/ External
Examiners will maintain and submit the bifurcation of marks obtained
by the students in their respective internal/external evaluations in the |
specified proformas (attached herewith as Annexures | and 11) to the |
respective departments in addition to the submitting and uploading of |
overall marks on the university portal as per the requirement of the |
: result branch. The laboratory course coordinator will also conduct |
| laboratory course exit survey and. compute and submit the attainment |
| levels of the laboratory course based on direct and indirect evaluation
! components and submit it to the Chairperson office along with the
b | internal assessment marks.
-{- Pre-requisites: Basic Programming Skills
® S.No. Course Outcomes: . RBT Level
et L By the end of the lab course a student would De able to: _
CO1 Apply modern programming tools to implement digital image processing | LOTS:L3 (Apply)
techniques.
CcO2 Analyze the performance of digital image processing techniques. HOTS:L4 & L5
(Analyse & Evaluate)
(.:? ) co3 Devise soltware solutions for common problems of image processing. HOTS:L6 (Create)
= CO4 Create writlen records for the given assignments with problem definition, | HOTS: L6 (Creatc)
) desian of solution and conclusions. \
Cos Demonstrate ethical practices while solving problems individually or in | LOTS: L3 (Apply)
sroups.

™ /
@&l DIGITAL IMAGE PROCESSING LAB \ \J/
b !

PCC-ECE208-P



LIST OF EXPERIMENTS/ASSIGNMENTS

1. To familiarize with MATLAB software and Image Simulation and display.

2. Implementation of relationship between pixels.

3. Implementation of transformations of an image

4. Contrast streiching ol a low contrast image. Hlistogram, and Histogram Equalization.
5. Display of FFT of an image.

6. Computation ol mean. standard deviation, correlation coefficient of the given image.
7. lmplementation of image smoothing filters.

8. Implementation of image sharpening filters.

9. Implementation of image intensity slicing techniques for image enhancement.

10. Implementation ol edgc detection algorithm.

11

- Implementation of DCTADCT compression technique

Note: At least cight experiments are to be performed in the semester, out of which at least six experiments

should be performed from above list. Remaining experiments may either be performed from the above list
or designed & set by the concerned institution as per the scope of the syllabus.

!

VN

DIGITAL IMAGE PROCESSING 1.AB
PCC-ECE208-P
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DIGITAL IMAGE PROCESSING LAB

PEC-ECE408-P

O General Course Information
O Course Credits: |

B Type: PE
N

Mode: Practical(P)

Teaching schedule LTP:002

Course Assessment Methods (Internal: 305 External: 50)

The internal and external assessment is based on the level of
participation in laboratory sessions, limely submission of
experiments/assignments, the quality of solutions designed for the
assighments, the performance in VIVA-VOCE. the quality of
laboratory file and ethical practices followed.

There will be a continuous process for laboratory course evaluation.
Two internal examinations (each of 50 marks) for the laboratory
courses (Minor Laboratory Evaluations: MLE | and MLE 1) will be
conducted in the week before or after the internal examinations for
the theory courses. The overall internal marks will be calculated as
the average of the two minor laboratory course evaluations. The
course coordinator will conduct these minor evaluations in the slots
assigned to them as per their timelable. The Chairperson of the
Department will only notify the week for the internal laboratory
course evaluations. The marks for MLE | and MLE Il must be

submitted within a week of the conduct ol these laboratory course
evaluations.

The external examination will be conducted by external examiner
appointed by the Controlier of Examination along with the internal
examiner, preferably the lab course coordinator. appomnted by the
Chairperson of the Department. The final practical examination of
duration three hours will be conducted only in sroups of 20-25 |
students. The Course Coordinator / Internal Examiners/ External
Examiners will maintain and submit the bifurcation of marks
obtained by the students in their respective internal/external
evaluations in the specified proformas ({auached herewith as
Annexures | and 1) to the respective departments in addition to the
submitting and uploading of overall marks on the university portal as
per the requirement of the result branch. The laboratory course
i coordinator will also conduct laboratory course exit survey and,
compute and submit the attainment levels ol the laboratory course
based on direct and indirect evaluation components and submit it to
the Chairperson office along with the internal assessment marks.

Pre-requisites: Basic Programming Skilis

-

Course Outcomes:
By the end of the lab course a student would be able to:

\

RBT Level

Apply modern programming tools 1o implement digital image processing

lechniques.,

LOTS.L3 (Apply)

Analvze the performance of digital image processing techniques.

HOTS:L4 {Analyse )

Design sollware solutions for common problems of image processine.

HOTS:L6 (Create)

Create written records foryhe given assignments with problem definition.
desizn of solintion and conclusions,

HOTS: L6 (Create)

S. No.
_ CO1
et Co2
®0
' CO3
eo COod
) ¢ Cos
{
|
i -

Demonstrate ethical practices while solving problems individually or in
Lroups.

LOTS: L3 (Apply)

DIGITAL IMAGE PROCESSING LAB
PEC-ECE408-P

J
o




2

LIST OF EXPERIMENTS

1. To familiarize with MATLAB sofiware and lmage Simulation and display.

S8

Implementation of relationship between pixels.

Y

Implementation of transformations of an image

4. Contrast stretching of a low contrast image, Histogram, and Histogram Equalization.

(¥

Display of FFT of an image.

6. Computation of mean, standard deviation. correlation coefficient of the given image
7. lmplementation of image smoothing filters.

3. Implementation of image sharpening filters.

Implementation of image intensity slicing techniques for image enhancement.

10. Implementation of edge detection algorithm.

H. Implementation of DCT/IDCT compression technique.

Software Required : MATLAB/PYTHON

Note: At least eight experiments are to be perfornted in the semester, out of which at least six experiments
should be performed [rom above list. Remaiing experiments may either be performed from the above list
or desiened & set by the concerned institution as per the scope of the syliabus.

™
\
DIGITAL IMAGE PROCESSING [.AB
PEC-ECE408-P
1
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General Course Information

PHOTONICS SYSTEMS LAB

PEC-ECE410-P

Course Credils: 1
Type: PR
Mode: Practical(P)

Feaching schedule 1L P00 2

Course Assessment Methods (Internal: 50; External: 50)

The internal and external assessment is based on the level of
participation in  Jaboratory  sessions.  timely  submission  of
experimentsfassignments. the quality ol solutions designed for the
assignments. the performance in VIVA-VOCE. the qualit of laboratory
lile and cthical practices followed.

There will be a continuous process for laboratory course evaluation.
Two internal examinations (cach ol 50 marks) for the laboratory courses
(Minor Laboratory LEvaluations: MLE 1 and MLE 1) will be conducted
in the week belore or afier the internal examinations lor the theory
courses. The overall internal marks will be caleulated as the axerage of
the two minor laburatory course evaluations. The course coordinator
will conduct these minor evaluations in the slots assigned to them as per
their timetable, “The Chairperson of the Department will only nutily the
week for the internad laborwtory course evaluations. The marks for MLLE
I and MLE [I must be submitted within a week of the conduct of these
laborator: course evaluations.,

The external examination will be condueted by external examing
appainted by the Controller of | xamination along with the internal
examiner. preferably the lab cowse coordinator. appointed by the
Chairperson ol the Department. The final pradtical examination of
duration three hours will be conducted only in proups ol 20-25 students,
The Course Coordinator / Internal Examiners! External 1 xaminers will
maintain and submit the bifurcation of marks oblained by the students in
their respective intemal/external evaluations in the specitied proformas
(auached herewith as Annesures 1and 1) to the respective depariments
-in_addition_to_the_submitting_and-uploading-of merabl marks—on - the
university portal as per the requiremient ol the result branch.  1he
laboratory course coordinator will also conduct laborators course exit
survey and. compute and submit the attainment levels of the laborators
course based on direet and indirect evaluation components and submit it
to the Chairperson offtice along with the internal assessment marks,

Pre-requisitcs: Communication systems, Electromagnetic Theory.

PHOTONICS SYSTEMS LAB
PEC-ECE410-p




Note: At least 08 experiments are o be performed in the semester. out of which minimum 7 experiments shoald be
performed from above list. Remaining experiments may cither be pertiemed from the above list or designed and set

Foascertain BER for an Optical transmission link.

by concerned institution as per the scope of the syltabus.

Sr.Ne. | Course outcomes RBT Level
At the end of the semester, Students will be able to: _ ]
COl Understand software tools and apply these tools to write o program for LOTS: Lovels 3
. - Sileveds 3
photonics based applications.
Apph
cO2 Analyze the outcomes of dillerent experimental programs. .
Aty P Hprog HOTS: Level 4
Analyvse
co3 Evaluate the performance ol various oplical components used o design 3 _
L = HOTS: Level 5
photonic links & networks, h
Evaluate
CO4 Create written records for the given experiments with problem detinition, HOLS: Lesel 6
solution. observations & conclusion. S
Creawe
COs Demonstrate cthical practices while performing lab experiments individually LOTS: Level 3
. - DM RN G ]
or in the group.
Apnh
LIST OF EXPERIMENTS
1. Tosiudy the parameters of Single-Mode and Multimode Waveguides.
2. Tostudy the parameters of FBG.
3. Tostudy the parumeters of Mach-Zehnder Interferometer’ Modulator.
4. Tostudy the parameters of Eleetro-Optic Switches
3. lostudy the parameters of Lasers.
6. Tostudy the parameters of EDFAs.
7. Tostudy the parameters ol DCF.
8. lTostudy the pirameters of APD and Receivars.
9. Todesign an Optical transmission link using optical components.
10,

NN\
Voo

PHOTONICS SYSTEMS LAB
PEC-ECE410-P
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DATA ANALYTICS AND MINING LAB

General Course Information

PEC-ECE412-P

Course Credits: |

Type: PE

Mode: Practical(P)

Teaching schedule LTP:002

Course Assessment Methods (Internal: 50; External: 50)-

The internal and external assessment is based on the level of
participation in laboratory sessions, timely submission of
experiments/assignments. the quality of solutions designed for the
assignments, the performance in VIVA-VOCE, the quality of
laboratory file and ethical practices lollowed.

There will be a continuous process for laboratory course evaluation.
Two internal examinations (each of 50 marks) for the laboratory
courses (Minor Laboratory Evaluations: MLE 1 and MLE 1) will be
conducted in the week before or afier the internal examinations for
the theory courses. The averall internal marks will be calculated as
the average of the two minor laboratory course evaluations. The
course coordinator will conduct these minor evaluations in the slots
assigned to them as per their timetable. The Chairperson of the
Department will only notily the week for the internal laboratory
course evaluations. The marks for MLE 1| and MLE 1l must be

submitted within a week of the conduct of these laboratory course
evaluations.

The external examination will be conducted by external examiner
appointed by the Controller of xamination along with the internal
examiner, preferably the lab course coordinator, appointed by the
Chairperson of the Department. The final practical examination of
duration three hours will be conducted only in groups of 20-23
students. The Course Coordinator / Internal Examiners/ External
Examiners will maintain and submit the bifurcation of marks obtained
by the students in their respective internal/external evaluations in the
specilied proformas (attached herewith as Annexures [ and 11) to the
respective departments in addition 1o the submitting and uploading of
averall marks on the university portal as per the requirement of the
result branch. The laboratory course coordinator will alsa conduct
laboratory course exit survey and. compute and submit the attainment
levels of the laboratory course bascd on direct and indirect evaluation

components and submit it to the Chairperson office along with the
internal assessment marks. .

Pre-requisites: Basic Programming Skills

S. No. Course Outcomes:

By the end of the Iab course student would be able to:

RBT Level

coli Apply modern data mining tools. LOTS:L3 (Apply)

co2 Analyze the performance of data mining techniques for classilication and | 11OTS:L4 (Analyse)
regression.

COo3 Design software solutions for common classification and regression | HOTS:L6 (Create)
problems using data mining tool.

CO4 Create wrilten records lor the given assignments with problem definition. | HOTS: L6 (Create)

| design of solution and conclusions.
COs Demonstrate ethical practices while solving problems individually or in | LOTS: L3 (Apply)

2roups.

DATA ANALYTICS AND MINING 1.AB /
%\\/

PEC-ECE412-P A\ &
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LIST OF EXPERINENTS

1. Create a dataset with the help pf Data Mining Tool.

2. Explore data repository and select dataset 1o analyse using data mining tool.
3. Apply Pre-processing technique to the training data set using data Mining tool.
4. Apply Normalization techniques on given dataset.

5. Toimplement decision tree for classification on given dataset.

6. To explore visualization tools on given dataset.

7. Apply Cross-validation on a classification problem for given dataset.

8. To implement Clustering algorithm on given dataset.

9. To implement data reduction algorithms on given dataset.

10. To implement Linear Regression algorithm on given datasel.

11. To implement Logistic regression algorithm on given dataset.

12. To implement support vector machines on given dataset.

13, To implement Naive Bayes algorithm on given dataset.

14

. To implement K-NN algorithm on given datasct.

Software Required: PYTHON/WEKA/MS-EXCEL

Note: At least eight experiments are to be performed in the semester, out of which at feast six experiments
should be performed from above list. Remaining experiments may either be performed from the above list
or desizned & set by the concerned nstitution as per the scope of the syllabus.

o/

poes

WV

DATA ANALYTICS AND MINING LAB
PEC-ECE412-P
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' ANALOG CMOS IC DESIGN
PEC-ECE414-T
) General Course Information
- Course Credits: 3 Course Assessment iviethods; Max, Marks: 100
= :| syl . q el
, Type: PE (Internal: 30; External: 70)
2 _ Three minor tests, each of 20 marks, will be conducted. The
Mode: Lectures (L) third minor will be conducted in open book mode by the
= Teaching schedule LTP:3 0 0 Course Coordinator. No date sheet will be issued for the

Examination Duration:03 Hours

third minor at the level of the Departments. For the purpose
of internal assessment, the average of the highest marks
obtained by a student in any two minor examinations will
be considered. All the minor examination question papers
will be prepared and evaluated by following the Outcome
Based Education framework. Class Performance will be
measured through percentage of lectures attended (4 marks)
Assiznments (4 marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the
" end semester examination, nine questions are to be set by
the examiner. Question number one will be compulsory and
based on the entire syllabus. 1t will contain seven short
answers type questions. Rest of the eight questions is to be
siven by setting two questions from each of the four units of
the syllabus. A candidate is required to attempt any other
four questions selecting one from each of the four units. All
questions carry equal marks.

Pre-requisites: Basic Electronics, Analog systems.

Sr.No. | Course outcomes

At end of the semester Student will be able to:

RBT Level

circuits.

COt Remember the concepts of Analog MOS devices and current mirror | LOTS: L}

(Remember)

CO2 | Understand different configurations ol Amplifiers and feedback circuits.

LOTS: L2
(Understand)

rcuitstobuild-anatou 1C

CO3 | Apply the basic concepis of

\naloe MOS devices and current mirror | LOTS. L3

(\pply)

ils noise.

CO4 \nalyze the characteristics ol the frequency vesponse of the amplifier and | HOTS: L4

(Analvze)

CO5 | Evaluate the performance of the stability and frequency compensation | HOTS: L3
techniques of Op- Amp Circuits.

(Cvaluate)

CO6 | Create different configurations of Amplifiers and feedback circuits.

HOTS: L6
(Create)

N %

ANALOG CMOS IC DESIGN

PUEC-ECESN-T
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Course Contents

UNIT- 1

Introduction to MOSFETS: Simple MOSIE T circuits. Threshold voltage model, Capacitance model.Mobility
model. MOSFET basics, Basic current mirrors. Cascade current mirrors, Active current mirrors with large and
small signal analysis. MOSFET in integrated circuits, Common mode propertics.

UNIT- 11

Noise: Statistical characteristics of noise- Pypes ol noise: significance of flicker and thermal.Analysis and
representation of noise in single-stage amplifiers: CG, CS, CD (source follower)and cascode stage and noise in

differential pairs. Representation of noise in circuits Noise in singlestage amplifiers- Noise in differential pairs-
Noise Bandwidth.

UNIT- 11

Feedback topologies (voltage-voltage, current-voltage. voltage-current, current-voltage) and the noise and the
loading eftect analysis, Negative feedback. Stability of negative feedback systems. Stability and frequency

compensation: Specification analysis. multi-pole system, three-stage opamp, phase margin Frequency
compensation. pole-zero doublet analysis.

UNIT- IV

Design of the CMOS operational amplifiers: One-stage opamps and two-stage opamps. Gain boosting
techniques. folded cascade, telescopic amplifier. common mode feedback (CMFB) amplifier, Three-stage
opamp architectures. opamp specifications analysis. Desizn of high-spced and high-gain amplifiers. CMOS
amplifier Frequency response: Miller effect. common source (CS), common gate (CG), commaon dran (CD)
stages. and cascode stage Analog layoul technigues for MM, MOM and fiinge capacitor

TENT AND REFERENCE BOOKS:

1. ~Design of Analog CMOS Integiated Circuits by Behzad Razavi. vicGraw thil Education
( I September 2000).

2. CMOS Analog Circuit Design™ by Phillip Allen and Douglas R. Holbesy, OUP USA : Third Edition
edition (1 September 2011).
3 Operation and Modeling of the MOS Transistan™ by Yannis Tsividis. Osford University Press, 2

edition. June 26.2003.

4. Microelectronic Circuits-Theory & \pplicatons™ by A.S. Sedra and K.C Smuh, Adapted by AN
Chandorhar, 6th Edition, Oxford. 2013.

ALV.N. Tilak, Design of Anatog Circuits. Khanna Publishing House, 2022

N

- NN
b "

ANALOG CMOS IC DESIGN
PEC-ECEJ414-T
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WIRELESS SENSOR AND NETWORKS
PEC-ECE416-T

General Course Information

Course Credits: 3 Course Assessment Methods; Max. Marks: 100
Type: PE (Internal: 30; External: 70)

Mode: Lectures )i

Three minor tests. each of 20 marks, will be conducted. The third minor will be
conducted in open book mode by the Course Coordinator. No date sheet will be
Teaching schedule LTP:3 0 0 issued for the third minor at the level of the Departiments. For the purpose of

- . internal assessment, the average of the highest marks obtained by a student in
Examination Duration:03 Hours nl ASses ’ YRS g ¢ § N

any two minor examinations will be considered. All the minor examination
question papers will be prepared and evaluated by following the Qutcome
Based Education framework. Class Performance will be measured through

percentage of lectures attended (4 marks) Assignments (4 marks) and class
performance (2 marks).

The end semester examination will be of 70 marks. For the end semester”
examination, nine questions are to be set by the examiner. Question number one
will be compulsory and based on the entire syllabus. It wili contain seven short
answers type questions. Rest of the eight questions is to be siven by setting two
questions from each of the four units of the syllabus. A candidate is required to
attempt any other four questions selecting one from each of the four units. All

questions carry equal marks

Pre-requisites: Communication systems and Computer Networks

Sr.No. Course Outcomes
|At the end of the semester, students will be able to

f
|

wircless sensor networks.

' coz Explain the working of WSNs with the help of various MAC, routing and
- transport control protocols.
L co3 | Apply the knowledge gained to address the desien issuyes_and_challenges
| mvolved in wircless sensor networks.
i ==
| cod | Analyze the working and performance of various WSN protocols and
|

| sysiems.

co\ J Outline the terminology, general architecture and application areas of |

RBT 1evel

LOTS: Level |

Remenmibes

LOTS: Level 2
Understand
LOTS: Level 3
Apph
HOTS: Levet 4
Analyse

Course Contents

UNIT-1

Introduction: Basic concept of WSN. Characteristic requirements for WSN. WSN vs Adhoc Networks,
Challenges for WSNs. Application Examples; Sensor Node Architecture: 1lardware components, | nere

consumption, Examples of sensor nodes: Design principles of WSNs.

I~

WIRELESS SENSOR AND NETWORKS
PEC-ECL416-1




r

UNIT-I

MAC Protocols for WSN: Fundamentals of MAC Protocols, Low duty cycle protocols and wahe-up concepts,
Contention based Protocols, Schedule based protocols, IEEE802.15.4 MAC Protocol.

UNIT-I11

Routing Protocols for WSN: Basics of Forwarding and Routing, Challenges and Design Issues. Gossiping and

agent based unicast forwarding, Energy efficient unicast, Broadcast and Multicast, Geographic Routing, Vobile
nodes. Data centring Routing, Data Aggregation.

UNIT-IV

Transport Control Protocols for WSN: Design Issues, Transport layer and QoS in WSN. Coverage and

deployment. Reliability requirements, Single packet delivery, Block delivery, Congestion control and Rate
control.

Design issues in Operating systems for WSNs and OS Examples: Security Considerations in WSNs,

TENT AND REFERENCE BOOKS:

1. H. Karl and A Willig, ~"Protocols and Architectures for Wireless Sensor Networks™. John Wiley and Sons.

2005.

K. Sohraby, Minoli. and 1. Znati. “Wireless Sensor Networks: Technology, Protocols and Applications™. John
Wiley and Sons. 2007.

(5}

3. C.S Raghavendia. KN Sivalingam and T. Zanti. “Wireless Sensor Networks". Springer Verlag. Sep. 2006.
4. W. Dargie. C Pocllabauer. “Fundamentals of Wireless Sensor Networks: Theory and Practice.” John Wiley &

Sons. 2010.
5. EH. Callaway h

“Wircless Sensor Networks: Archuiectures and Protocols™, Auerbach Publications. CRC
Press. 2004

WIRELESS SENSOR AND NETWORKS
PEC-ECEJd16-1
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General Course Information

ADAPTIVE SIGNAL PROCESSING
PEC-ECE418-T

Couwrse Credits: 3

Typue: PE

Mode: Lectures Y

Teaching schedule LT P:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100
(Internal: 30; External: 70)

Three minor tests, cach of 20 marks. will be conducted.
The third minor will be conducted i open hook mode by
the Course Coordinator. No date sheet will be issued tor
the third minor at the tevel of the Departments. For the
purpose of internal assessment. the aserage of the highest
marks obtained by o student i oany  two minor
examinations  will  be  considered. All the  minar
examination question  pupers will be prepared  and
evaluated by following the Outcome Based Education
framework, Class Performance will be measured through
pereentage ol lectures attended (4 marks) Assignments (4
marks) and class perlformance (2 marks).

The end semester examination will be of 70 marks. 1For
the end semester examination. nine guestions are to be
set by the examiner. Question number one will be
compulsory and based on the entire sylabus. 1t will
contain seven short answers type questions. Rest of the
cight questions is 10 be given by seiting two questions
from cach of the four units of the sy labus, A candidate is
required to attempt any other lour questions selecting one
from each of the Jour units. A questions carry - equal
marks.

Pre-requisites: Signals and Systems. Digital Signal Processing

| Sr. No. | Course Outcomes i |_Rlll Level o
; At the end of the semester, students will be able to: |
| COl - Describe the significance of signal processing in the fields of filering | LOTS T (Remember)
——— ——
| €02 Understand various digital & adaptive filters used in signal processing. LOTS: L2 (Understand)
!
1 CO3 Apply adaptive algorithm  lor the analysis ol adaptive filtering | 1 0TS 13 ()\b})l:\) =
i application ) e e
[ CO4 Analyze various lilters lor adaptive filtering application HOTS: L4 {Analyze)
| | o :

CO5 l Design various types of applications through adaptive filter used in | HOTS: L6 (Create)

| signal processing. o

N
\

ADAPHIVE SIGNAL PROCESSING (D/

PEC-ECE418-1
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e

Course Contents

UNIT-1

Design of Digital Filters: Introduction. Linear Fime-Invariant Digital Filters. Reeursive and Non-Recursive Filters.
IFiltering Operation. Sum ol Vector Products. A Comparison ol Convolution and Correlation. Filter Structures,
Direct. Cascade and Parallel Forms. Linear Phase FIR Filters Design of Digital FIR Lilier-banks. Sub-band Filters.
Design of Infinite Impulse Response TR flters. 1ssues in the Design and Implementation ol a Digital Fikter

UNIT-11
Fhe Filtering Problem. Adaptive Filters. Linear Filter Swructure. Approaches 1o the development of Linear

Adaptive Filtering Algorithms. Real and Complex form ol Adaptive filters. Non-Lincar Adaptive filters.
\pplications

UNIT-111

Wiener Filters. Lincar Prediction. Katman Filters. steepest descent algorithm. feast mean square afeorithm.
lreyuency domain adaptive filters.

UNIT-1V

Adaptive echo cancellation. Principle of adaptive echo canceliation. Sub band acoustic echo cancellation. ccho
cancellation with linear prediction pre whitening. Stereophonic echo cancellation Performanee evaluation of echo
canceller. Adaptive noise cancellation. Adaptive line enhancer.

TENT AND REFERENCE BOOKS:
1. Simon S Haykins. “Adaptive Filter Theory.,” PHL 3" Edition
2. Proakis. “Digital Signal Processing.” PHI 2™ edition
3. Harry L. Van Trees. “Detection. Estimation. and Madulation Theory, Part 1837 Wiley 2002
-
5.

Suced V. Vaseghi. “Advanced Digital Signal Processing and Notse Reduction.” Third 1 dition. 2006
I“berhard insler. ~Gerhard Schmidt Acoustic Echo and Noise Control. A Pracuical Approach.™ wiley. 2003,

N\
ﬁ)” \ \

5
\
ADAPTIVE SIGNAL PROCESSING
PLC-LCE418-1
\
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General Course Information
Course Credits: 3

Iype: PE
Mode: Fectures (L)
Teaching schedule LT P:3 0 0

Examination Doration:03 Houwrs

WEB TECHNOLOGIES
PEC-ECE420-T

Course Assessment Methods; Max. Marks: 100
(Internak; 30; External: 70)

Three minor tests. cach of 20 marks. will be conducted. The
third minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued for the third minor at
the level ol the Depurtments. For the purpose of internal
assessment. the average ol the highest marks obtained by a
student in any o minor examinations will be considered. All
the minor examination guestion papers will be prepared and
eviduated by following  the Outcome  Based  Education
lramework.  Class Performance  will be measured  through
pereentage of lectures attended (4 marks)  Assignments (4
marks) and class performance {2 marks).

The end semester examination will be of 70 marks. §or the end
semester examination. nine questions are o be set by the
examiner. Question number one will be compulsory and based
on the entire syHabus, 1t will contain seven short answers type
guestions, Rest ol the cight questions is to be given by setting
o questions trom cach of the four wnits of the syllabus. A
candidate 15 required 1o attempt any other four guestions
sclecting one from cach of the tour units. AF guestions carry
cyual marks

Pre-requisites: Programming languages. Basic coding shills,

I_ér. Course Qutcomes

"co.

No.

At the end of the semester, students will be able to:

" RBT 1evel

Dustrate the Semantic Structure of TITMI and CSS

| CO2. Describe web pages using PHP

| S
]_ LLOITS: 11 {Remembuer)

‘ FOTS 12 (Undustind)

CO3. _A])pl) Client-Side programs using JavaScripl and Senver-Side programs

using PIIP.

LOTS: L3 (Apphy)

i CO4. Design web application using MVC architecture. - I HOTS: L6 (Create)
! I | e
| COA. Examine JavaScript frameworks such as Query and Backhone. FHOTS: LAY (Analy 7¢)

WEB TECHNOLOGIES
PEC-ECLE420-}




Course Contents

UNIT)
HTML Basic Concepts: Good Web Design. Web Site Development Phases. TTTML Documents Structure. Fitml
Llements lor Designing Pages. Test Level Events. Linking Basics. Linking in I iunl. Images and Anchors Attributes.
Images. Images as Buttons. Inroduction o Layout: Backgrounds. Colors and Text. Tonts. Layout with Tables.
Advanced Layout: Frames and layers. TFTME and other media types. FORMS. Forms Control. New and emerging
Form Elements Layout Design, Advanced Layout

Style Sheets. Positioning With Sty le Sheets. Basic Interactivity and Hml: Forms. Forms Control. Advance HTML
and Web Designing.

UNIT N
Information Architecture :The Role of the Information Atchiteet. Collaboration and Communication. Organizing
information. Organizational challenges. Orpanizing Web Sites and Intrancts, Creating Cohesive Organization
Systems. Designing Navigation Systems. Types of navigation Systems. Integrated Navigation I:lements. Remote
Navigation Elements. Designing Elegant Navigation Systems. Designing the Search Interface. Indexing the Right
Stulf. Grouping Content. Conceptual Design: High-Level Architecture Blueprints. Avchitectural Page Mockups.
Design Shetehus.

UNIT I
Java Server Pages and Active Server Pages: Basics. Integrating Script. JSP/ASP Objects and Components.
conliguring and troubleshooting: Request and response objects, retrieving the contents ol an HITML Torm,
Retrieving o Query String, Cookies. Creating and Reading Cookies. Using application Objects und Tyvents,

UNIT IV
Client-side programming: Introduction to the JavaSeript syntan. the favaSeript object model. Tvent handling.
Output in JavaScript. Forms handling. miscellancous topics such as cookies. hidden liclds, and 1mages:

Apphications.Oversien of advanced leataies of XMENME Relationship between THML. SGMIL. and XML and
The future of XM .

TEXT AND REFERENCE BOOKS:

1. Paul J. Deitel. Harvey M. Deitel. Abbey Deitel, Internet & World Wide Web How to Program. 5th edition,
2008

2. Thomas A Powell IFFMI-The Complete Reference. Tata MeGraw 1L 2003

3. Pardi. XML in Action. Web Fechnology . PHIL

4.—Web technologies. Uttam K Roy. Oxford-Unn ersity Press

5. Ihe Complete Reference PHP - Steven Holzner. Tata McGraw-Hill

0.

Web Programming, building internet applications, Chris Bates 2nd edition, Wiley Dremtech

- N\~

WEB TECHNOLOGIES
PEC-LCE420-1
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General Course Information

RADIO OVER FIBER
PEC-ECE422-T

Course Credits: 3

Type: PE

Mode: Lectures (1)

leaching schedule LT P30 0

Lixamination Duration:03 Howrs

Course Assessment Methods; Max. Marks: 100
(Internal: 30; External: 70)

Three minor tests. cach of 20 marks. will be conducted. The third
minor will be conducted in open book mode by the Course
Coordinator. No date sheet will be issued for the third minor at the
level of the Departments. For the purpose of internal assessment.
the average ol the highest marks obtained by a student in any two
minor examinations will be considered. All the minor examination
question papers will be prepared and evaluated by following the
Outcome Bascd Education framework. Class Performance will be
measured through percentage ol lectures attended (4 murks)
Assignmengs (4 marks) and class performance (2 marks).

The end semester examination will be o’ 70 marks. For the end
semester examination, nine questions are to be set by the
examiner. Question number one will be compulsory and based on
the entive sylabus. It will contain seven short answers type
questions. Rest of the cight questions is Lo be given by setting two
guestions rom cach ol the four units of the syllabus. A candidate
is required to attempt any other four questions selecting one from
cach of the four units. All gquestions carry equal marks,

Pre-requisites: Commusiication Systems, Signals and Systems

Sr.No. | Course outcomes: \ . ] RBT Level '-
At end of the semester Student will be able to | |
i (6(e]] Describe terminologies & hasies of Radio over fiber sy stems. | 1OTS: Level | |
— Bl L - . Remember ‘
| oz | Understand the concepts of signal transmission & reeeption in Rol networks, ‘ LO¥S: Level 2
| | R | Undastand
| co3 Apply the coneepts of Rob systems Tor different applications of wireless LOTS: Leved 3 ‘
communications. o b A
CO4 Analyze the performance ol various types of Rol® networks. 1HOTS: Level 4
L Anabve .
CcOs Design basic Rol” systems in a better fashion with thorough knowledge of ‘ HOTS: Level 6
L optical transmission, o . Cicate
B
ORI
\ : Jr‘j
N,
N
\

RADIO OVER FIBER

PEC-ECE422-1




Course Contents

UNIT |
Introduction to Radio over Fiber: Concept ol a Radio over Fiber System. lypes of Iransport. lypes ol
Modulation. Types of Fiber. Subcarrier Multiplexing. Millimeter-Wave-over-Fiber Systems. System Component
Ellects. Improving System Performance. Applications of Radio over Fiber Technology.

UNIT 1

Radio over Fiber Link Design Issues: Carrier Frequency. Channel Bandwidth. Number ol Channels. Peak-to-
Average-Powar Ratio. Modulation Scheme. Uplink Power Control.

LExample Link Design: Link Architecture. Optical Source and Receiver Types. Link Budget Caleulations. EVM
Measurements.

UNIT 11
Semiconductor Lasers for Raudio over Fiber Applications: Specilications of Semiconductor Lasers. Distributed

Feedback Laser. Laser Static Characteristics. RIN Mceasurements. Modulation Bandwidth. Linearity. Applications of
DFB Lasers in Rol’ Systems.

UNIT IV
Reflective Semiconductor Optical Amplifiers: 'undamentals of the RSOA. Oulline of the RSOA Structure.
RSOA Characteristics for a Rot” Link. Limitations and lmprosements.

Introduction to Radio over Free Space Opties (RoFSO):  Basic architecture. signal impairments. applications.

FEXT AND REFERENCE BOOKS:

Nathan L. Gomes. Paulo 2. Monterro, “Next Geseration: Wireless Communications Using Radio Over
Fiber™ 1 edition. Wiley,

2. Xavier N Fernando. “Radio Over Fiber for Wircless Communications™. st edition. Wiley

3. Radio Over Fiber fechnologics for Mobile Communications Networks By Hamed Al-Raweshidy. Shoszo
Komaki 2002

4. Radio Over Tiber Technologies for Wireless Cammunications Networks By Xavier N. T ernando 2014

5

Radio aver Tiber for Wireless Communications: frony Fundamentals to Advanced Topics. Wiles-H [
Press

\
RADIO OVER FIBER
PEC-ECI-422-1
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General Course Information

MULTIMEDIA TECHNOLOGIES

PEC-ECE424-T

Course Credits: 3
Ivpe: Pl

Muode: Lectures (1))

Pre-requisites: Data Communication and Networking.

leaching schedule LV P23 00

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100

(Internal: 30; External: 70)

“Three minor tests. cach of 20 marks. will be conducted. The third minor will
be conducted in open book mode by the Course Coordinator. Mo date sheet
will be issued lor the third minor at the level ol the Departments. bor the
purpose of internal assessment. the average of the highest marks obtained by
a student in any two minor examinations will be considered. All the minor
examination question papers will be prepared and cvaluated by following the
Qutcome Based Fducation framework. Class Performance will be measured
through pereentage of lectures attended (4 marks) Assignments (4 marks)
and class perlormance (2 marks).

The end semester examination will be of 70 marks. For the end seimester
examination. nine questions are to be sct by the examiner. Question number
one will be compulsory and based on the entire syllabus. 16 will contain
seven short answers type questions. Rest of the cight questions is 1o be given
by setting two questions from cach of the four units of the syllabus. A
candidate is required 1o attempt any other four questions sclecting one from
cach of the our units. All questions carry egual marks.

RBT Level

[LO1S: L1 (Remember)

1O -2 tHndorstindy

FOIS: 1.3 (Apply)

HOTS: 1.6 (Create)

| Sr. Course Qutcomes
1 No. .
i At the end of the semester, students will be able to:
|
col. Define the characteristics of cach media type and describe their application.
FCO2— ~Understand thekey componentsof-mulumudin-technologivstincluding-text—|
graphics. voice. video and animation.
CO3. | Apply the vole of multimedia technologies in the online and web
environment.
CO4. | Develop interactive web pages that incorporate a variety of digital media
such as graphics, voice. animation and video.
CO5. | Analyze the key components of mutimedia technologies including test.
graphics. voice. video and animation.

HOTS: 14 (Analyzey

)

AN

MET TIMEDIN TECHNOLOGIES
PEC-ECE424-T

U
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Course Contents

UNIT-I
Introduction to Multimedia Concepts. Iypes of Multi-media Applications. Methods to Deliver Multimedia.
Intracduction o Multimedia Database. Multimedia Input and Qutput Devices, DifTerent stages of multimedia. the
internet and multimedia, the stages ol Multimedia Projects. Hardware and Software requirements

UNIT-11
Introduction about font and faces. Using Testin Multimedia. Applying different types of text in multimedia Font
b diting and Design tools. Hypermedia snd 1 pertext application,

UNIT-1I
The Power of images: Making Siill Images. Coloring. and Image File Formats (GIF. JP1G. PNG ete.y The power
of sound. MIDI vs. Digital Audio. Audio File Formats (AIFF. WAV, MPEG. MOV cic.) Adding Sound o
multimedia projects.

UNIT-IV
Working of a Yideo and its Display: Digital Video Containers {Codees & Video Format Conyverters) Obtaining
Video Clips. Shooting and editing Video. Non-Linearl:diting (NLE) in Videos. Authoring Systems Team for
Multimedia Doy elopment,

TENT AND REFERENCE BOOKS:
1. Tay Vaughan, Multimedia: Making 1t Work. Tata McGraw Hills. 2008,
20 James I Shuman. Multimedia in Action. Vikas Publishing Vlousc. 1997.
3.0 Andreas Holzinger. Multimedia Basics Technology. Volume 1. Virewall Nedia, 2003
1. Rangan Parckh, Principles of Multimedia. Tata McGraw 11ills. 2007.
5. Multimedia 1echnologies. 13y D. AL Godse, Al P, Godse

N

MULTINEDEN TECHNOLOGIHES
PEC-ECE424-T
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General Course Information

CLOUD COMPUTING
PEC-ECE426-T

Course Credits: 3

Type: PE

Mode: Lectures (L)

Teaching schedule LT P:3 0 0

Examination Duration:03 Hours

Course Assessment Methods; Max. Marks: 100
(Internal: 30; External: 70)

Three minor tests. each of 20 marks, will be conducted. The third minor will
be conducted in open book mode by the Course Coordinator. No date sheel
will be issued for the third minor at the level of the Depariments. For the
purpose of internal assessment, the average of the highest marks obtained by
a student in any two minor examinations will be considered. All the minor
examination question papers will be prepared and evaluated by following
the Outcome Based Education framework. Class Performance will be
measured through percentage of lectures attended (4 marks) Assignments (4
marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end semester
examination, nine questions are to be set by the examiner. Question number
one will be compulsory and based on the entire syllabus. It will contain
seven short answers type questions. Rest of the eight questions is to be given
by setting two questions from each of the four units of the syllabus. A
candidate is required to attempt any other four questions sclecting one from
each of the four units. All questions carry equal marks.

Pre-requisites: Basics of Computer Network.

Sr.No. | Cowrse outcomes:

~

X RBT Level
At end of the semester Student will be able to
Col. Define concepts related to cloud computing,. LOTS: Level | Remembe
CO2. Express deployment models for clouds. LOTS: Level 2 Understand
CO3. Apply cloud computing techniques for various applications. LOTS: Level 3 Apply
CO4. Analyse cloud computing services used at various levels, HOTS: Level 4 Analsze
| COS. | Assess real time cloud services.

HOTS: Level 6 Evaluae

Course Contents

UNIT 1

Introduction: Distributed Computing. Cluster Computing. Grid Computing, Overview of Cloud Computing.
History of Cloud Computing. Defining a Cloud, Benefits of Cloud Computing, Cloud Computing Architecture,
Services Models {NaaS). Infrastructure as a Service, Platform as a Service. Software as a Service.

NN

CLOUD COMPUTING

PEC-ECI426-1




UNITh
Deployment Models: Public Cloud. Private Cloud, I1ybrid Cloud, Community Cloud. Dynamic Provisioning

and Resource Management, Virtualization: Characteristics of Virtualized Fnvironment. Taxonomy of
Virtualization Techniques. Pros and Cons of Virtualization, Xen. VMware. Hyper-V

UNIT 11

Cloud Platform in Industry: Amazon Web Services- Compute Services. Storage Services. Communication
Services. Additional Services, Google App Engine- Architecture and Core Concepts, Application Life Cycle,
Cost Nodel. Microsoft Azure — Azure Core Concepts, SQL Azure. Windows Azure Platform Appliance

UNIT IV
Cloud Application: Scientific Applications- ECG Analysis in cloud, Protein Structure Prediction. Gene

Expression data analysis for Cancer Diagnosis. Satellite lmage Processing, Business and Consumer

Applications-CRM and ERP, Productivity. Social Networking, Media Applications, Multiplayer Online gaming.
Cloud Security

TEXT AND REFERENCE BOOKS:
I. Rajhumar Buyya, Christian Vecchiola and S Thamarai Selvi, Mastering Cloud Computing, Tata

McGraw Hill Education Pvt. Ltd., 2013.
Kai Fhwang, Geofferyu C. Fox and Jack J. Dongama, Distributed and Cloud Computing. Llsevier.2012.
John W. Ritting and James F. Ransome. Cloud Computing: Implementation Management and Security,
CRCpress, 2012
4 Cloud computing a practical approach - Anthony | Velte | Toby J. Velte Robert Llsenpeter.e TATA
MeGraw- Hill . New Delhi - 2010
Cloud computing for dummies- Judith Hurwitz , Rebin Bloor , Marcia Kaufiman .1erns Halper. Wiley
Publishing, inc, 2010
6. Cloud Computing (Principles and Paradigms), Edited by Rajhumar Buyya. James Broberg.s Andrzej

Goscinski, John Wiley & Sons, Inc. 2011

3

=]

_._._______,--"

~
\
CLOUD COMPUTING
PEC-LCE426-1
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SYSTEM DESIGN USING FPCAs

General Course Information

PEC-ECE428-T

Course Credits: 4,

Type: PE

Mode: Lectures (L)

Teaching schedule LTP:3 0 0

Fxamination Duration:03 Hours

Course Assessment Methods;  Max. Marks: 100
(Internal: 30; External: 70)

Three minor tests, cach of 20 marks. will be conducted.
The third minor will be conducted in open book mode by
the Course Coordinator. No date sheet will be issued for
the third minor at the level of the Departments. For the
purpose ol internal assessment. the average of the highest
marks obtained by a student in any two minor
examinations will be considered. All the minor
examination question papers will be prepared and
evaluated by following the Outcome Based Education
framework. Class Performance will be measured through
percentage of lectures attended (4 marks) Assignments (4
marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the
end semester examination, nine questions are to be set by
the examiner. Question number one will be compulsory
and based on the entire syllabus. it will contain seven short
answers type questions. Rest ol the cight questions is to be
given by selting two questions from each of the four units
ol the syllabus. A canchdite 1s required 1o attempt any
other four questions selccting one from cach of the four
units. All questions carry cqual marhs.

Pre-requisites: Embedded systems.

Sr. Course outcomes

No. At end of the semester Student will be able to

CO1l. | Define the basic requirements of implementations and realization of dieial | LOTS: LI
hardware for functional verification.

[ RBT Level

(Remember)

approach.

CO2. | Understand how to design digital system using top-down and Bottom-up LOTS: L2

(Understand)

CO3. | Apply the concepts of hardware simulation, synthesis and debugging | LOTS: L3
techniques for FPGA implementation.

(Apply)

COd. | Analyze the concepts of hardware simulation, svathesis and dcbt@ﬁfg- | HOTS: L4
techniques for FPGA implementation.

¢’
Q
N

(Analyze)

Evaluate and compare performance of digital hardware on FPGA. 1OTS: LS

different methodologies.

(Evaluate)

COG. | Create Testing and Verilication environment for dilferent logics using | HOTS: L6

- (Create)

N

SYSTEM DESIGN USING FPGAs

PEC-ECE428-1



—

Course Contents
UNIT-1

Introduction: Evolution: PROM, PLA, PAL, Architecture of PAL’s. Applications. Programming PLD's. Design
Flow, Programmable Interconnections, Complex PLD's: CPLD. Why 'PGA?. Applications, CAD Tools.

UNIT- 11

Digital system Design: Top-down and Bottom-up approach to design. Case study, DataPath. Control Path,
Controller behaviour and Design, Case study Mealy & Moore Machines .liming of sequential circuits..
Pipelining, Resource sharing, FSM issues (Starring state. Power on Resct. State diagram optimization, Siate

Assignment, Asynchronous Inputs, Quiput Races, fault Tolerance).F PGA Architecture: FPGA family, Logic
Block Architecture, Routing Architecture, Placement of blocks.

UNIT- HI

FPGA implementation: Synthesis of design, Hardware debugging using Chipscope PRO. Power control/
process control systems using FPGA's, Design optimizations using Xilinx Plana head, DSP design flow using

Xilinx FPGA’s, Architecting- speed, area, and power, VLSI Micro-architecture Design. Timing Closure, High
Throughput Computing; FPGA Based System Design, Processor Design

UNIT- BV
FPGA based Testing and Verification: Testing and Verification concept. Different level of verification, System

level verification with system Verilog, Attributes of system Verilog. 1ault coverage and ATPG based Testing.
Boundary Scan and BIST based Testability

TEXT AND REFERENCE BOOKS:

1. Digital Design using Field Programmable Gate array by P.K.Chan. Samihamourad. Printice Hall Series

Digital System Designs and Practices: Using Verilog Hdland } PG As by Ming Bo lin, Wiley India
Edition.

1]

3. Algorithims for VLSI Design Automation, Sabih 1. Geres. Wiley. 2014

4. Principles of CMOS VLSI Desizn- A System and Circuit Perspective. Neil Weste, K Eshraghian, 2
Edition, Pearson, 2001

5. Introduction to VLS| Design {low, Sneh Saurabh, Cambridge U niversity Press.

6. Digital Design with an Introduction to Verilog HDL. M-Norris-Viano. Vhchael D. Ciletti=3*Edition.
Pearson, 2017

7. Advanced FPGA Design architecture, Implementation, and Optimization. Steve Kilts, John Wiley and
Sons, 2007

8.

Architectures for Computer vision from Algorithim to Chip with Verilog. Hong Jeong. John Wiley and

Sons, 2014
N R

SYSTEM DESIGN USING FIPG s
PEC-ECE428-1
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MOBILE APPLICATION DEVELOPMENT

General Course Information

PEC-ECE430-T

Course Credits: 3

. Type: PE

| Mode: Lectures (L)
Teaching schedule LTP:3 0 0

Examination Duration:03 Hours

L

Course Assessment Methods; Max. Marks: 100
(Internal: 30; External: 70)

| Three minor tests. cach of 20 marks, will be conducted. The third minor will

be conducted in open book mode by the Course Coordinator. No date sheet
will be issued for the third minor at the level of the Departments. For the
purpose of internal assessment, the average of the highest marks obtained by
a student in any two minor examinations will be considered. All the minor
examination guestion papers will be prepared and evaluated by following the
Outcome Based Education framework. Class Performance will be measured
through percentage of lectures aitended (4 marks) Assignments (4 marks) and
class performance (2 marks).

The end semester examination will be of 70 marks. For the end semester
examination, nine questions are’to be set by the examiner. Question number
one will be compulsory and based on the entire syllabus. It will contain seven
short answers type questions. Rest of the eight questions is to be given by
selting two questions from each of the four units of the syllabus. A candidate
is required to auempt any other four questions selecting one from each of the
four units. All questions carry equal marks.

Pre-requisites: HTML, JavaSeript, Java Programming and Object-Oriented programming, Knowledge of

RDBMS and OLTP.

I]S'_Wo_ | Course outcomes:

I At end of the semester Student will be able to ! RBT Level

| COL. | Describe basics of Android, its LEvolution and its Architecture LOTS: Level | Remember

‘ terminologies. | ‘ I
CO2. Understand the Lifecycle of Software for Andioid Mobile Applications. | LOTS: Level 2 Understand

i CO3. '_;\-j);')'ly Mobile Applications on the Android Platiorm. | LOTS: Level 3 Apply

| CO4. | \nalyze EOH\EIIC \_\OFI\-I;lg with Buttons and other Widsoets for Visual | HOTS: Level 4 Analyze

Environment. | -
COs. Create Mabile Applications using data storage in SQLite Database and ! .
| evaluate itsPerformance. HOTS: Level 6 Create

Course Contents

UNET- 1

Mobile OS Architecture: Study various types ol mobile OS- Android, Blackberry. Firefon. 10S. Pocket
window. ARNI and NIPS processor, Challenges of mobile platform. Android basic example. Dalvik VM,
Software stach. Android core building blocks, Android emulator. Android manifest(.xml) and resource ((R) file,

Hide title bar. Screen orientation.

i

MOBILE APPLICATION DEVELOPMENT \‘/ \\,,/

PEC-ECE430-1
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UNIT -1l

Ul Widgets: Working with button, Toast. Custom teast. Button. Toggle bution. Switch button. Image Button.
Working with hardware button, chechboy, Alert dialog. Spinner. autocomplete textview. ratingbar, datepicker,
timepicker. progressbar, Quick contact budge, Analog and digital clock. File download.

UNIT- 1l

Layout Manager: Relative layout, lincar layout, table layout. grid layout.

Activity, Intent & Fragment: activity lifecycle, activity example, implicit and explicit intent.fragment lifecycle,
fragment example, dynamic fragment.

Android menu: option menu, context menu, popup menu

UNIT -1V

Adaptor: Array adaptor, arraylist Adaptor, Base Adapior.

View: Gridview, webview, scroliview, searchview, tabhost, dynamiclistview, Expanded listview.
SQLite: SQLite API, SQLite spinner, SQLite ListView

XML & JSON: XML parsing SAX, XML pull parser, SSON basics, JSON parsing.

TEXT AND REFERENCE BOOKS:

. Bill Phillips ct al., Android Programming - The "Big Nerd Ranch” Guide 2017

. lan F. Darwin, Problems and Solutions for Android Developers. Cookbook. O'Reilly. 2017
Redazione la Programmo, Android Programming, 2011

John FHorton. Android Programming for Beginners. packt publishing, 2013

- Jason Wei. Android Database Programming, packt publishing, 2012

L S

MOBIH.E APPLICATION DEVELOPMEN]]
PLC-ECE430-T



L-0€+303-03d
AINIINJOTIAZA NOLLVYOITdd Y TIG0IN

“ r
INFUDLUUEEITE JU DA |
| S N (U S e s
B | — DIURULIOLIAGST MIENRAD pur asequng MO8
c c ¢ ¢ | z T Fa < < < ¢ w aSeaos mep Fusn suonealddy apqoly - M) SO0D
TUDLLILOLALT] [PNSTA A0) [SREIEYY
| ¢ s S ¢ o l z o < < < ¢ 110 pue suonng i Supyion asedwo) azdeuy 'FOD
z A z B | NN T z C 7 | "wsoperd prospuy ay uo suoneanddy apiqopy £1ddy €00
] - = i | suoneayddy apiqop
C € . I 1 _ | 1 £ I PIOIPUY 0] DIBWLOS JO 212580317 Y puelsiopuf} ‘70D |
R B B ] *SAIBOJOUILLIAY ALY
3 < [4 ! _ 1 B < £ 1 [ S} pPUB UONN|OAT Sit "PIOIPUY JO SIISEq IqQLIsag 10D
€OSd | ZOSd | 10Sd | ©10d | 110d | 010d | 60d | 80d | LOd 90d | €0d | +Od | £0d 70d 10d SAWONQ ISINOT JO IS

(L-0£+A03-2Ad) LNFWJOTIATA NOLLYDITdd Y ATEOW JO NLOEY uonenIY Od-02

L2




=

CYBER SECURITY
PEC-ECE432-T

General Course Information

Course Credits: 3 Coun:sc Assessment Methods; Max., Marks: 100 (lnlernz_l-lf
30; External: 70)
Type: PEC

Three minor tests, cach of 20 marks, will be conducted. The

Mode: Lectures (L) third nunor will be conducted in open book mode by the Course

. Coordinitor. No date sheet will be issued tor the third minor at
Teaching schedule LTP:3 0 0 . ) . o

© the level of the Departments. for the purpose of internal
Examination Duration:03 Hours assessment, the average of the highest marks obtained by a

student in any two minor examinations will be considered. All
the minor examination guesion papers will be preparcd and
cvaluated by following the Outcome Based Education
framework.  Cluss Performance will be measured through
pereentage of lectures atiended (4 marks) Assignments (4
marks) and class performance (2 marks).

The end semester examination will be of 70 marks. For the end
scmester cxaminition. ninc questions arc to be sct by the
examiner, Question number one will be compulsory and based
on the cntire syllabus. It will contain seven short answers type
questions. Rest of the cight questions is to be given by sctting
two questions from cach of the four units of the syllabus. A
candidate is required to attempt any other four questions

selecting one from cach of the four units. All questions carry
| cqual marks

Pre-requisites: Computer Networks. Opetating System.

Sr.No. | Course Outcomes RBT Level
At end of the semester, Students will he able to
COl Oulline the basics of cyber security. eyber erime and cyber liuw LOTS: L1 (Remember)
CO2 Explain various types of aticks and learn the 1wols o luuneh the | LOTS: L2 (Understand)
attacks.
COo3 Apply techniques to identily different types of threars and wtacks LOTS: L3 (Apply)
L COo4 Analyse intrusion detectionsystem. HOTS: Lt (Analyze)
| CO5 Implement intusion prevention techniques to prevent intiusion. HOTS: L6 (Creaic)

Course Contents

UNIT-1
INTRODUCTION: Cyber Sccurity: Thstory ol Internct. Tmpact of loternet. CAA Triad; Reason for Cyber
Crime, Need for Cyber Security. Thstory of Cyber Crime: Cybercriminals. Classification of Cybererimes. A
Global Perspective on Cyber Crimes: Cyber Laws | The Indian I'T Act. Cybareiime and Punishment

UNIT-1}
ATTACKS AND COUNTERMEASURES: Malicious Attack Threats and Vulnerabilities: Scope ol Cyber
Attacks, Security Breach. Types of Malicious Attacks, Malicious Softwae, Iniernet Worms, Spyware. Virus.
Botnets, Phishing. DDoS Attack. Common Attack Vectors. Social Engineering Attack. Wircless Network Attack
Web Application Attack, Atack Tools,

UNIT-111
INTRUSION DETECTION: Host based Intrusion Deteetion. Network based Intrusion Detection. Distibuted

or Hybrid Intrusion Detecnion: Intrusion Detection Exchange Format. Honey pots, Example System Snort.

CYBER SECURITY

PEC-ECE432.T N J A\,_/
\
N\



UNII-1V
INTRUSION PREVENTION: Fiicwalls and Intiusion Prevention Systems: Need for Firewalls, Firewal)
Charactenisties and Access Policy. Types of Firewalls, Firewall Basing. Firewall Location and Configurations.

Intrusion Prevention Systemw. Example Unified Threat Management Products.
TEXTAND REFERENCE BOOKS:

1. Anand Shinde, “Introduction to Cyber Security Guide 1o the World of Cyber Sccurity™. Notion Press,
2021 .

2. Nina Godbole. Sunit Belapure. "Cyber Sceurity: Understanding Cyber Crimes. Computer Forensics und
Legal Perspectives™. Wiley Publishers. 2011

3. David Kim, Michae! G. Solomon. “Fundamentals of information Systems Sccurity”, Jones & Banlett
Learning Pubhishers, 2013,

4. William Stallings. Lawric Brown. “Computer Sccurity Principles and Practice™, Third Edition, Pearson

Education, 2015.

.
PN\

-
\
CYBER SECURF'1Y
PEC-ECE432-1
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' NEURAL NETWORK AND DEEP LEARNING
' PEC-ECE434-T
) General Course Information
| Course Credits: 3 Cmn:su Assessment Methods; Max. Marks: 100 (Internal:
30; External: 70)
o Type: PEC . . ,
=) w Three minor tests, cach of 20 marks, will be conducted. The
y Mode: Lectures (L) third minor will be conducted in open book muode by the Course
> . Coordinator. No date sheet will be issued for the third minor at
Teaching schedule LTP:3 0 0 - :
_ the level of the Departments. For the purposc of internal
D Examination Dusation:03 Hours assessment. the average of the highest marks obtained by a
student in any two minor examinations will be considered. Al
the minor cxamination question papers will be prepared and
cvaluated by following the Qutcome Based Education
framework.  Class Performance will be measured through
pereentage of lectures attended (4 marks) Assignments (4
marks) and class performance (2 marks).
The end semester examination will be of 70 marks. For the end
semestcr examination, ninc questions arc to be sct by the
cxaminer. Question number one will be compulsory and bused
on the entive syllabus. It will contain seven short answers type
questions. Rest of the cight questions is to be given by sciting
two guestions from cach of the four units of the syllabus. A
candidate is required to attempt any other four questions
sclecting onc from cach of the four units. All questions carry
cqual marks
Pre-requisites: Probability Theory, Mathematics,
Sr. No. | Course Outcomes RBT Level
At the end of the semester, students will be able to:
Col1 Define & describe the terminology and fundamental principles related to [LOTS: L1 (Remember)
neural networks & deep learming.
CcO2 Understand & explain architectures and learning techniques of vanious  |LOTS: L2 (Understand)
ncural network and deep learning maodels
- CO3 Apply_state-ot-the-art-neural network and deep learming archilectures 10 [LOTS=L3 (Apply)
t solve problems.
CO4 Evaluate the performance of neurad networks and deep learning methods.  [HOTS: LS ( Evaluate)
o COs5 Design neural network and deep learning architectures to solve problems.  [HOTS: L6 (Create)

o

< __
Course Contents

UNIT-1

INTRODUCTION: What is a Neural Network?, Fluman Brain. Model of a Newron, Neural Netwaorks viewed

as disccted graphs, feedback, network architectures. Learning processes/rules: Error Correction Icarning,
@ memory based learning, Hebbian learning. competitive Icurl{ing. boltzman learning. lcarning with a teacher,

learning without a 1cacher.

NEURAL NETWORK MODELS: McCulloch Pits Neuron model, Single layer perceptron. Multlayer

pereeptron: Backpropagation algorithm. XOR problem. Cross-Validation, Network Prunine Techniques.

NEURAL NETWORK AND DEEP LEARNING

™, [
PEC-ECEA34-T 4 \/




UNIT-11

RADIAN BASIS FUNCTION NETWORK: Cover's Theorem on the separabihity of patterns, Regwlanization

Networks., Generalized Radial Basis Function Networks, Comparison of RBF networks and muitilayer
pereeptron. XOR probiem.

SELF ORGANIZING MAPS: Inuoduction. Self Organizing Feature Maps, Learning Vector Quantization
(LVQ).

UNIT 111

DEEP LEARNING: Chailenges motivating deep learning, Deep feed-forward networks: Output units. Hidden
units. Regularization tor decp learning. Datasct Augmentation, early stopping.

OPTIMIZATION ALGORITHNMS: Stochastic Gradient Descent, Momentum, Nestrov Momentum
Parameter inttalization strategics. Algorithms with adaptive learning rates: AdaGrad, RMSProp. Adam.

UNIT-IV

CONVOLUTIONAL NETWORKS: The convolution operation, motivation, Layers: Convolutional layer.

activation layer, pooling layer. Fuily connecied layers, dropout layer, convolutional network architectures:
LeNet-5. AlexNet, GoogleNet. ResNet.

RECURRENT NEURAL NETWORKS: Recunent Neurons, Recurrent Neural Networks, Back propagation
through time. Bidircctional RNNs. Deep Recurrent Networks, LSTM.

TEXT AND REFERENCE BOOKS:

1. Neural Networks: A comprehensive Foundation, Simon Haykin, Pearson Education.

2. Introduction to Neural Networks. Sivanandam, S Sumathi, S N Deepa, TATA McGraw HILL.

3. Deep Learning. Goodfellow [, BengioY.. and Courville A., MIT Press.

4. dlands on Machine Learning with Sciki-Learn &Tensor Flow, Aurelien Geron. O'Reilly Media Inc.
5. Neural Networks A Classioom Approach, Satish Kumar, Tata McGraw-Hill

6.

Neural Networks. Fuzzy Logic and Genetic Algorithms. Rajasckaran and G.A. Vijayalakshmi Pai,
PHI Learning .

7. Artificial Neural Networks, B Y egnanarayana, PHIE Learning .

NEURAL NETWORK AND DEEP LEARNING
PEC-ECE4X-T
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BATTERY MANAGEMENT SYSTEM
PEC-ECE436-T

General Course Information

Course Credils: 3 Course Assessment Methods; Max. Marks: 100 (Internal:
) T 30; External: 70)
Type: PEC

Three minor tests, ciuch of 20 marks, will be conducted. The
Mode: Lectures (L)

third minor will be conducted in open book mode by the

. . R, Course Coordinator. No date sheet will be 1ssued for the third
Teaching schedule LT P 3 0 0 . . ) .

= minor at the level of the Departments. For the purpose of
Examination Durition:03 Hours internal assessment, the average of the highest marks obtained

by a student in any two minor cxaminations will be
considered. All the minor cxamination question papers will be
prepared and cvaluaied by following the Outcome Based
Education framework. Class Performance will be measured
through percentage  of lectures  attended (4 marks)
Assignments (4 marks) and class performance (2 maiks).

The end semester examination will be of 70 marks. For the end
semester examination. ninc questions arc to be sct by the
examiner. Question number one will be compulsory and based
on the entire syllabus. It will contain scven short answers type
questions. Rest of the cight questions is to be given by setting
two questions from cach of the four units of the sytlabus. A
candidate is required to attempt any other four yuestions
selecting one from cach of the four units. All questions canry
cqual marks

Pre-requisites: Llecincal Technology

Sr. Course outcomes RBT Level
No. | Atend of the semester: Students will be able to
COl Define the werminology and fundamental principles, basic requirements | LOTS: Lt (Remember)y
related of battery management system.
CO2 Deseribe how 10 esimate the batiery and define communication | LOTS: L2 (Understand)

imterfuce in BMS model.

CcOo3 Apply the basic concepts and ctfeet of charge control on bauery | LOTS: L3 (Apply)
perlornance and chiarging Cricuils.

CO4 Analyze ihe  guidelines and  procedures  for  cvaluaing  battery | HOTS: L4 {Analy/e)
degradation and pwameter monitoring.

CO5 Evaluate the cffect of charge control on batiery performance and | HOTS: LS (Evaduaie)
charging circuils.

CO6 Create the battery model for different applications and a wonitoring | HOTS: L6 (Create)
sysiem.

X
Course Contents
UNI'T-1

BATTERY MANAGEMENT SYSTEM (BMS): Introduction. Nceds. Advantages, Functions. BMS Reguired
in Energy Storage System. PLC Based BMS, Microprocessor Based BMS. Microcontroller Based BMS,

Topological Structwre of BMS. System Failures Duc to the Absence of BMS. General BMS development Now
for clectriv vehicles. \

UNIT-11

ESTIMATION OF A BATTERY AND COMMUNICATION INTERFACE: Introducuon. Baucn
Degradation. Battery Life & then relationship. Procedures for Lvaluating Bautery  Degradation. Batiery

BATTERY MANAGEMENT SYSTEM
PEC-ECE436-T



Degradation Diagnosis (online and offline). Communication Interface for BMS, BMS Communication Bus and
Protocols. tligher-Layer Communication Protocols, Batlery Data Transmission Made.
UNIT-N

BATTERY CHARGER: Introduction, Charge Control Methods. Effect of Charge Control on Battery
Performance. Charging Circuits: Half-Bridge and Full-Bridge Ciscuits, ON-Board Charger, Off-Board Chanuer.

Fast Charger. Ulira- Fast Charger, Infrastructure Development and Challenges, Isolation and Salety Requirement
tor Chargers

UNIT-1V

BATTERIES, FLYWHEELS AND SUPERCAPACITORS: Introduction, Batiery Parameters. Lead Acid

Batteries Nickel-Bascd  Batteries, Sodium-Based Batteries.  Lithium  Batteries.  Metal-Air  Biteries
Supercapacitors & Flywheels. Choice of Battery, Batiery Modelling.

TEXT AND REFERENCE BOOKS:

1. Xiaojun Tan. Andrea Vezzini, Yugian Fan, Neeta Khare, You Xu, Liangliang Wei. ~Buttery
Management System and its Applications™ John Wiley & Sons Ltd, China Machine Piess. Wiley
Publication, 2023,

2. Shichun Yung, Xinhua Liu, Shen Li, Cheng Zhang, “Advanced Battery Management Sysiem for
Electric Vehicle™, Springer Nature, Huazhong University of Science and Technology Press. 2023

3. lbrahim Dinger. Halil S, Hamut, Nader Javani, “Thermal Management of Elecuic Vehicle Batery
Systems™. Wiley Publication, 2017.

4

James Larminic and John Lowry, “Electric Vehicle Technotogy Explained™, John Wiley & Sons Lid.
2™ Ldition. Wiley Publication, 20172.

N\

BATTERY MANAGEMENT SYSTEM
PEC-ECE436-T
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General Course Information

CLOUD COMPUTING LAB

PEC-ECE426-P

Course Credits: 1
Type: PEEC
Mode: Practical (P)

Teaching schedule LTP:0 0 2

Course Assessment Methods (Internal: 305 External: 50)

The internal and external assessment is hased on the level of
participation in  laboratory  sessions,  umely  submission  of
cxperiments/assignments, the quality of solutions designed for the
assignments, the pertormance in VIVA-VOCE. the quality of
laboratory file and cthical practices followed. There will be a
continuous process for laboratory course evaluation. Two internal
cxaminations (cach of 50 marks) for the laboratory courses
(Minor Laboratory Evaluations: MLE 1 and MLE I1) will be
conducted in the week before or after the internal examinations
for the theory courses. The overall internal marks will be
calculated as the average of the two minor laboratory course
cvaluations. The course coordinator will conduct these minor
cvaluations in the slots assigned to them as per their timetable.
The Chairperson of the Department will only notily the week for
the internal laboratory course evaluations. The marks for MLE 1
and MLE 1l must be submitted within a week of the conduct of
these laboratory course cvaluations. The external examination
will be conducted by external cxaminer appointed by the
Controller of Examination along with the internal cxaminer,
preferably the lab course coordinaor.  appointed by the
Chairperson of the Department. The final practical examination
of duration three hours will be coriducted only in groups of 20-25
students. The Cowrse Coordinator / Internal Examiners/ External
Examiners will maintain and subnwt the bifurcation of marks
obtaincd by the students in theu respective internal/external
cvaluations in the specified protormas (atiached herewith as
Annexures | and 1) to the respective departments in addition to
the submitting and uploading of overall marks on the university
portal as per the requirement of the result branch. The laboratory
course coordinator will also conduct laboratory course exit survey
and. compute and submit the attmnment levels of the Taboratory
—course_based-on_direct_and indirect evaluation components-and-|
submit it to the Chairperson olfice along with the internal

assessment marks.

Pre-Requisites: Basic knowledge of Java, C#.

Sr. Course outcomes RBT Level

No. At end }f the semester, Students will be able to

COl1 Conligure various virtualization tools such as Virtwal Box, VMwure | LOTS: L3 (Apply)
wockstation.

CcO2 Design and deploy a web application in a PaaS environment. HOTS: 1.6 ( Create)

CO3 Learn how to simulate o cloud cnvironment to implement new | LOTS.L2(Understand)
schedulers.

CO4 Install add use a generic cloud environment that can be used as o p-n\.'nc HOTS: L6 (Creae)
clowd.

COs Demonstrate the records tor the given experiments with problem | LOTS: L3 (Apply)

| | denmition, solution, observations and conclusions individually o in

CLOUD COMPUTING LAB

PEC-ECE426-P \ }
) N‘“
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LIST OF EXPERIMENTS

Install Virtwalbox/ VMware Workstation with different Havows of linux or windows OS on top ol
windows7 or 8.

Install a C compiler in the virtual machine created vsing virtwal boy and execute Simple Programs

Install Google App Enginc. Create hello world app and other simple web applications using
python/javil.

Use GAE ltauncher 1o launch the web applications.

Simulate a cloud scenario using CloudSim and run a scheduling algorithm that is not present in
CloudSim.

Find a procedure to transfer the files from one virtual machine to another virtual machine.

Find a procedure to launch virtual machine using trystack (Onhine Openstack Demo Version)

Install Hadoop single node cluster and run simple applications hke wordeount

Note: At least 10 experiments are to be performed in the semester. out of which minimum 6 experiments should
be performed from above list. Remaining experiments may either be performed from the above list or designed
and set by concerned institution as per the scope of the syllabus.

N
A
CLOUD COMPUTING 1.AB
PEC-ECE426-P
A
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SYSTEM DESIGN USING FPGAs LAB

General Course Information

PEC-ECE428-P

Course Credits: |

Type: PEC

Mode: Practical (P)

Teaching schedule LT PO 0 2

Course Assessment Methods (Internal: 505 External: 50)

The internal and external assessment is based on the level of
participation in labormtory  sessions.  timely  submission  of
experiments/assignments. ihe quality of solutions designed for the
assignments. the performance in VIVA-VOCE, the quality of
faboratory file und cthical practices ftollowed. There will be a
continuous process for laboratory course evaluation. Two internal
examinations (cach of 50 marks) for the laboratory courses
(Minor Laboratory Evaluations: MLE | and MLE 11) will be
conducted in the week before or after the internal examinations
for the theory courses. The overall internal marks will be
calculated as the average of the two minor laboratory course
evaluations. The course coordinator will conduct these minor
evaluations in the slots assigned to them as per their timetable,
The Chairperson of the Department will only notily the week for
the internal laboratory course cvaluations. The marks for MLE |
and MLE I} must be submitted within a week of the conduct of
these laboratory cowrse evaluations. The external examination
will be conducied by exiernal examiner appointed by the
Controller of Examination along with the internal examiner.
preferably the lab course coordinator, appointed by the
Chairperson ol the Departiment. The final practical examination
of duration three hours will be conducted only in groups of 20-25
students. The Cownse Coordinator / Internal Examiners/ External
Examiners will maintam and submit the bifurcation of marks
obtained by the studenis in their respective internal/external
evaluations i the specilicd proformas (attached herewith as
Anncxures 1 and 1) 10 the respective departments in addition 10
the submitting and uploading of overall marks on the university
portal as per the requirement of the result branch. The laboratory
course coordinator will also conduct faboratory course exit survey
and. compute and submit the attainment levels of the labuiatory
course_based on duect and idirect cvalution_compenents_and
submit it 1w the Chanperson office along with the internal
assessment ks,

Pre-Requisites: Digital Electronics, Microprocessor and Logic Design. Digital System Design.

Sr. Course outcomes

No. At end of the semester, Students will be able to

RBT Level

COl1 Apply theoretical knowledge of Programming and implementation of | LOTS: 1.3 (Apply)

PLDs [or digital Jogics.

Co2 Evaluate the competency of FPGAs for digital system design HOTS: L5 ( Evaluate)

CO3 Integrate knowledge of HDL features and constructs lor digital hardware | HOTS: L6 (Create)

functional modelling and synthesis and design terface for FPGA
implementation and programming,

| CO4 Create testbench and FPGA programming envionment hardware design. | HOTS: Lo (Cicate)

COs Demonstrate the records for the given esperiments with problem | LOTS: L3 (Apply)

aroups

definttion. solution. observations and conclisions wdividually or in

SYSTEM DESIGN USING FPGAs LAB

PEC-ECE428-P N\
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LIST OF EXPERIMENTS
Programming and implementation of PLDs
Design and implementation of Code Converters.
Design and implementation of Decoder. Encoders. priority encoder
Design and implementation of Multiplexer/ Demultiplexcrs.
Design and implementation of Adders/ Subtractors.
Design and implementation of Flip Flops. Shilt Registers, Universal Shift Registers
Design and implementation of Counters.
Design and implementation of Memorics.

Design and implementation of Muluplicrs,

. Design and implementation of ALU.

. Design of BIST.

. Implementation of any 4 (Four) digital ciicuit on FPGA board.

Note: At feast 10 experiments are to be performed 1n the semester. out of which minimum 7 experiments should
be performed from above list. Remaining experiments may cither be performed from the above list or designed

and set by concerned institution as per the scope of the syllabus: The students must prepare Mini Project (Ex
No. 13) in the group of two-three students betore the semesier ends.

- N\

SYSTEM DESIGN USING FPGAs LAB
PIC-ECE428-P
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MOBILE APPLI”ATION DEVELOPMENT LAB

General Course Information

PEC-ECE430-P

Course Credits: 1

Type: PEC

Mode: Practical (P)

Teaching schedule LTP:0 0 2

Course Assessment Methods (Internal: 505 External: 50)

The internal and external asscssment is based on the level ot
participation in laboratory sessions, limely submission of
experimentsfassignments. the quality of solutions designed
for the assignments, the performance in VIVA-VOCE. the
quality of laboratory file and cthical practices followed.
There will be a continuous process for laboratory course
evaluation. Two interna) examinations (cach of 50 marks) for
the laboratory courses (Minor Laboratory Evaluations: MLE
1 and MLE 1) will be conducted in the week before or after
the internal examinations for the theory courses. The overall
internal marks will be calculated as the average of the two
minor laboratory course cvaluations, The course coordinator
will conduct these minor evaluations in the slots assigned to
them as per their timetable. The Chairperson of the
Department will only notify the weck for the internal
laboratory course evaluaions. The marks for MLE | and
MLE H must be submitied within a week of the conduct of
these  laboratory  course  evaluations.  The  external
cxamination will be conducted by external examiner
appointed by the Controller of Examination along with the
internal cxaminer, preferably the lab course coordinator.
appuinted by the Charperson ot the Department. The final
practical examination of duration three hours will be
conducted only in groups of 20-25 swdents. The Course
Coordinator / Internal Examiners/ External Examiners will
naintain and submit the bifurcation of marks obtained by the
students in their respective internal/external evaluations in
the specificd performas (attached hercwith as Annexure | and
1) to the respective departments in addition to the submitting
and uploading of overall minks on the university portal as per
the requircment of the result branch. The laboratory coursc
coordinator will also conduct Laboratory course exit survey
and. compute and submit the atmnment levels of the
laboratory course bascd on direct and indirect evaluation
components and submit it 10 the Chairperson office along

with the internal assessment marks.

Pre-requisites: Java programming. Object-oriented programming, RDBMS and OLTP

Sr. No. | Course Outcomes

At end of the semester, Students will be able to

RBT Level

validation

Col Apply Android programming coneepts for calling, display. creation and | LOTS: L3 (Apply)

CO2 Generate solutions tor content providers and permissive models. HOTS: L6 (Creatc)
I

framcworks.

Co3 Compare the visual ctlecs generated by Android and visual studio | HOTS: L4 (Analyze)

CO4 Design :lppliéi{;i()lls for \ndroid Programming by using Andrord Studio | HHOTS: L6 (Crealc)

solve unscen problems.

framework.
COs Create lab record of the solutions for assignment., HOTS: L6 (Cicate)
CO6 Demonstrate ethical practices. independent enquiry and sclt-leiming 1o | LOTS: L3 (Apply)

MOBILE APPLICATION DEVELOPMENT L.AB

PEC-ECE430-P

JM/\J
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LIST OF EXPERIMENTS

I. Create basic application to display "Hello Students” message in center with red text and white background.

(B}

- Create sample application with login module. Validaie it for login scrcen or alert the user with a Toast.

‘a9

- Create and validate a login application using username as Email 1D clsc login button must remain disabled.

4=

- Create a Login application and open a browser with any one search engine.

- Create an application o primt your name multiple time as number provided in input.

. Create spinner to display date of semesier practical where label value change accordingly
7. Create an application to change screen color as per the user choice from a men,

8. Create a background application that will open activity on specific time.

Y. Create an application to display an array of images using grid.

10. Create an application to store student recoded in list and display.

} 1. Design an application to open gjustac.in web page.

12. Create an application to call a phone number entered by the user in the Edit Text box.
13. Create an application that will create database to store username and password.

14. Create an application to inscrt. update and delete a record from the database.

15. Write a program to read and Parse a JSON File.

Note: At lcast cight experiments are 1o be performed in the semester, out of which at least six experments
sheuld be performed from above list. Remaining experiments may cither be performed from the above list or
designed & set by the concerned institution as per the scope of the syllabus

ﬂ‘l, \:J X~

MOBILE APPLICATION DEVELOPMENT LAB
PEC-ECE430-P
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CYBER SECURITY LAB
PEC-ECE432.-P
3 General Course Information
@ Course Credits: 1 Course Assessment Methods (Internal: 50; External: 50)

. Type: PEC The internal and external assessment is bascd on the level of

Mode: Practical (P) pnrlic_ipu(ion in‘ laboratory scssior}s. lil?lcly s.ubmissiqn of
cxperiments/assignments, the quality of solutions designed
for the assignments, the performance in VIVA-VOCE. the
quality of laboratory file and cthicad practices followed.
There will be a continuous process for laboratory coursc
cvaluation. Two internal examinations (cach of 50 marks) for
the Jaboratory courses (Minor Laboratory Evaluations: MLE
2 I and MLE 11) will be conducted in the week before or alter
4@ the internal examinations for the theory courses. The overall
internal marks will be calculated as the average of the two
minor laboratory course evaluations. The course coordinator
. will conduct these minor evaluations in the slots assigned to
them as per their timetable. The Chairperson ol the
Departiment will only notify the weck for the intcrnal
laboratory course cvaluations. The marks for MLE | and
MLE [l must be submitted within a week of the conduct of
these  laboratory  course  evaluations. The  external
cxamination will be conducted by external examiner
appointed by the Controller of Examination along with the
internal cxaminer, preferably the lab course coordinator,
appointed by the Chairperson of the Departiment. The final
practical examination of duration threc hours  will be
conducted only in groups of 20-25 students. The Course
Coordinator / Internal Examiners/ External Examiners will
maintain and submit the bifurcation of marks obtined by the
students in their respective internal/external evaluations in
the speciticd performas (attached herewith as Anncxures |
and 1) to the respective departiments in addition to the
submitting and uploading of overall marks on the university
h portal as per the requirement of the result branch. The
laboratory course coordinator will also conduct Jaboratory
course exit survey and, compute and submit the atanment
levels of the laboratory course based on direct and indirect
cvatuation components and submit it to the Chairperson
affice along with the internal assessment marks.

Teaching schedule LTP:0 0 2

Pre-Requisites: Computer Networks. Data Communication.

Sr. No. | Course Qutcomes RBT Level
Al the end ol the semester, Students will be able to: [
CO1 Apply the (heoretical knowledge 1o implement the basics of cyber | LOTS: L3 (Apply)
seeurtty
Q co2 Generate eyber attacks, threats and intruston.and implement the ways to | HOTS. L6 (Create)
{ deieet and detend them.
™ Co3 Analyze the ditterent types of attacks and threats in lerms of different | HOTS: 14 (Analyze)
- parameters
CO4 Create lab record of the solutions for assignment. HOTS: 1.6 (Create)
il CO3 Demonstrate ctincal p}m:Iiccs. independent enquiny and self-learning to | LOTS L3 (Appiy)
sofve unseen prablems

@ ¢ CYBER SECURITY LAB
PEC-ECE432-P
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LIST OF EXPERIMENTS
I.Install Kali Linus

2. Explore Kali Limun

3. Implement and demonstrate Denial of service (DoS) attack.

&~

- Implement the Botnet sutack detection using publically available dataset,

(]

- Explore and install Snort Intrusion Deiection Tool

6. Implement Firewall rules using Snort.

~J

- Generae the network attack using Snoit.
3. Deteet the antack using Snort.
9. Perform real-time network traffic analysis and data pocket logging using Snort.

10. View the alerts and logs to detect any majicious activity using snort.

Note: At least cight experiments are to be peitormed in the semester, out of which at least siv experiments
should be performed fiom above list. Remaining experiments may cither be performed from the above hist o
designed & set by the concerned institution as per the scope of the syllabus.

CYBER SECURITY LAB
PEC-ECE432.P
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NEURAL NETWORK AND DEEP LEARNING LAB

General Course Information

Cowse Credits: |
| Type: PEC
} Made: Practical (P)

Teaching schedule LT P 0 ¢ 2

PEC-ECE434-P

Course Assessment Methods (Internal: 50; External: 50)
The internal and external assessment is based on the level of

experiments/assignments, the quality ol solutions designed for the
assignments, the performance in VIVA-VOCE, the quality ot
laboratory file and ethical practices followed.

Two internal examinations (cach of 50 marks) for the labormory
courses (Minor Laboratory Evaluations: MLE 1 and MLE 1) will be
conducted in the week before or after the internal examinations for
the theory courses. The overall internal marks will be caleulated as
the average of the two minor laboratory course evaluitions. The
caurse coordinitor will conduct these minor evaluations in the slots
assigned to them as per their timetable. The Chairperson of the
Department will only notily the week for the -internal laboratory
course evaluations. The marks for MLE [ and MLE 1I must be
submitted within a week of the conduct of these laboritory cowrse
cvaluations.

The external examination will be conducted by external exanmne
appointed by the Controller of Examination along with the intermal
examiner, preferably the lab course coordinator, appointed by the
Chairperson of the Department. The final practical examination of
duration three hours will be conducted only in groups ol 20-25
students. The Course Coordinator / Internal Examiners/ Fxtemat
Examiners will maintain and subnut the bifurcation of marks ubtained
by the students in their respective internallexternal evaluations in the
specified proformas (attached herewith as Annexures | and 1h 1o the
respective departments in addition to the submitting and uploading of
overall marks on the university portal as per the requirement of the

laboratory course exit survey und. compute and submit the atminment
levels of the laboratory course based on direet and indirect evaluation
components and submit it 1o the Chanrperson office along with 1he

[ internal asscssment mairks

Pre-requisites: Basic Programming Skills.

| S_N-(T _ T C_()Efsc 6&]&(5\&: S

RBT Level
By the end of the Lab course a student would be able to:
Col1 Apply modem programming tools 1o implement neural networks and deep | LOTS: L3 (Apphy)
‘ lcarning models.
— — —— e S— —
(6(02) Analyze the performance of neural network and deep learning models. HOTS: L4 (Analvse
Co3 Devise software solutions for common problems of classification and | HOTS: L6 (Create)
l regression.
CO4 Create written records for the given assignments with problem definition. | HOTS: L6 (Create)
L design of solution and conclusions.
05 Demonstrate ethical practices while solving problems individually or in | LOTS: 1.3 (Apply)
; groups.

0\

NEURAL NETWORK AND DEEP LEARNING LAB \\\i\/ \J"
\

PEC-ECE434-P

participation  in  laboratory  sessions, timely  submission  of

There will be a continuous process for laboratory course evaluation.

result branch. The Iaboratory course coordinator will also conduct |




6.

LIST OF EXPERIMENTS/ASSIGNMENTS
Write a program for classitication of lincay ly separable data with a pereeptron model.
Write a program for classificanon ol an XOR problem with a multilayer pereeptron network.
Write a program for classilication of a 4-class problem with a multilayer pereeption network.
Write a program for classification of an XOR function using backpropagation algorithm.
Write a program for classification of an XOR problem using Radial basis function networks.
Write a program for implememation of self organizing maps.
Explore Neural Network Toolbas for pattern recognition problem.
Explore Deep Learning Toolbox functions for image data.

Explore Deep Learning Toolbos functions for time serics and sequence data.

- Explore Keras library tunctions lor deep learning implementation.

- Write a program to implement Convolutional Neural Network for nmage data,

Write a program to implement Convolutional Neural Network for 1-D data.

- Write a program to implement transler lcirning from a pre-trained network on given datiiset

. Write a program for time-scries lorecasting using deep learning

Software Required: MATLAB/PYTHON

Note: At least eight experiments are to he performed in the semester, out of which at Jeast six experiments
should be performed from above list. Remamimg experiments may either be performed trom the above list

or designed & set by the concerned mstiution as per the scope of the syllabus

"

N/
vV

NEURAL NETWORK AND DEEP LEARNING LAB
PEC-ECE434-P
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General Course Information

BATTERY MANAGEMENT SYSTEM LAB

PEC-ECE436-P

Course Credits: 1
Type: PEC
Mode: Practical (P)

Teaching schedule LT P 0 0 2

Course Assessment Methods (Internal: 5305 External; 50)

The internal and external assessment is bascd on the level ol
participation in laboratory scssions, timely submission of
experiments/assignments, the guality of solutions designed
for the assignments, the performance in VIVA-VOCE. he
quality of laboratory file and cthical practices followed.
There will be a continuous process for faboratory course
cvaluation. Two internal examinations (cach of 50 marks)
for the laboratory courses (Minor Laboratory Evaluations:
MLE I and MLE 11) will be conducted in the week before or
after the internal cxaminations for the theory courses. The
overall internal marks will be calculated as the average of
the two minor laboratory course evaluations. The course
coordinator will conduct these minor evaluations in the slots
assigned to them as per their timetable. The Chairperson off
the Depastment will only notify the week for the internal
laboratory course cvaluations. The marks for MLE 1 and
MLE Il must be submitted within a week of the conduet of
these laboratory  course  cvaluations. The  cxternal
examination will be conducted by external  cxamine
appointed by the Controller of Examination along with the
internal examiner, preferably the lab course coardinator.
appointed by the Chairperson of the Department. The final
practical examination of duration three howrs will be
condueted only in groups of 20-25 students. The Counse
Coordinator / Imernal Examiners/ External Examiners will
maintain and submit the bifurcation of marks obtained by
the students in their respective internal/external evaluations
in the specified performas (attached herewith as Annexures |
and 1) to the respective departments in addition to the
submitting and uploading of overall marks on the universiny
portal as per the requirement of the result branch, The
faborutory- course coordinator will also conduct Liboratory
course exit survey and. compute and submit the attainment
fevels of the laboratory course based on direct and indirec
cvaluation components and submit it to the Chairperson
office along with the internal assessment marks.

Pre-requisites: Electrical Technology.

Sr. Course Outcomes RBT Level
No. At end of the semester, Students will be able to
CO1 Apply theoretical knowledge of how 1o monitor ccll voltage and | LOTS: L3 (Applvy
temperature.
CO2 Analyze the stae-of -charge and state-of-health of the batiery. HOTS: L4 (Analyse)
CcO3 Integrate knowledge of power electronics circuit that connects the pack | HOTS: L6 (Creae)
with the controls, B
CO4 Create the model of battery packs using electrical networks using | HOTS: L6 (Creae)
MATLAB.
COs

Demonstrate the records for the given experiments with problem | LOTS: L3 (Apply)

definition. soluton. observations and  conclusions ndividually or in

groups.

BATTERY MANAGEMENT SYSTEM LLAB
PEC-ECE436-P

W




(2]

I

9.

LIST OF EXPERIMENTS
To monitor cell voltage and temperature.
To understand the power flow in a bidirectiona! converter.
To estimate statc-of-charge and state-of-health,
To model battery packs using clectrical networks.
To build Simple Model of Batiery Pack in MATLAB
To design and perform the V-1 characteristics ol cascaded 3V battery connection.
To design the power clectronics circuit that connects the pack with the contiols.
To design stte obscrvers for state-of-charge and state-of-health online estimation.

To study 10T based Battery Management System.

10. To develop a simulink model for batiery management sysiem using MATLAB.

Note: At least 8 experiments arc to be performed in the semester, out of which minimum 6 experiments should

be performed from above list. Remaining cxperiments may cither be performed from the above list or designed
and set by concerned institution as per the scope of the syllabus.

/

AN

()

BATTERY MANAGEMENT SYSTEM LAB
PEC-ECEA36-P
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= INTRODUCTION TO INTERNET OF THINGS (IoT)
4 OE-ECE-391-T
General Course Information
) [ . o "] Course Assessment Methods; Max. Marks: 100 (Internal: 30; External:
| Course Credits: 3
y 70)
& Type: Ok _ . : . E w
- ype Thiee munor tests. each of 20 marks. will be conducted. The third minor will
T Made: Lectures (L) | be conducted in open book mode by the Comse Coordinator. No date sheet
. . . will be issued for the third minor at the level of the Departments. For the
N Teaching schedule LTP:3 0 0 purpose of internal assessment. the average of the highest marks obtained by
pd | Exanunimion Duration:03 Hours a student in any two minor examinations will be considered. All the minor
" | examination question papers will be prepured and evaluated by following the
& Outcome Based Education frumework. Class Performance will be measured
through percentage of lectures attended (4 marks) Assignments (4 marks)
™ -
4] and class performance (2 marks).
- The end semester examination will be ol 70 mirks. For the end semester
examination, nine questions are 1o be set by the examiner. Question number
= one will be compulsory and based on the entive syllabus. It will contain
seven short answers type questions. Rest of the cight guestions is 1o be given
P by setting two questions from each of the tour units of the syllabus. A
=y candidate 15 required to attempt any other four questions selecting one from
l each of the four units. All questions cinry cquad maiks.
e Pre- requisites: Data Communication, Computer Networks,
[ Sr.No. | Course Outcomes
| . RBT Level
| At the end of the semester, students will be able;
?»C() 1 Outline the general concepts and terminology related to internet of Things and | LOTS:LI (Remember)
i applications.
COo2 Understand various protocols used in loT. LOTS: L2 (Understand)
L CO3 Apply suitable hardwiare and interfaces for 0T deployments. LOTS: L3 (Abply)
= e : : o . = <
CO4 Analyse ditferent types of devices and software used in foT. HOTS: L4 (Analyse)
1 COs Design and develop smint city und other appheations using ol ‘ NOYTS: L6 (Create)
Course Contents
UNIT-1
INTRODUCTION: Definition and characteristics of 10T, Physical Destan ol 1oT. Logical Desien of 10T, Basic
steps ol [T, 10T Design methodology enabling technologies, M2M basics. Ditference between foT and M2M
Softwie defined networking, network function virtualization,
UNIT-2
@ 10T PHYSICAL DEVICES: Basic building blocks of an 10T device. Exempliary Devices - Ruspbenty Pi. Arduino.
O Arduino bowrd details, Analog, digital and PWM pins. Arduino IDE software, SP1 and 12C communicitions,
o UNIT-3
= INTERFACING: Interfacing LED. LCD. Humudity Sensor. Temperature Sensor with \idumo. Programs
interface sensors to Aiduino, Interfacing motor s
/
INTRODUCTION TO INTERNET OF THINGS (Io'T) |
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UNIT-4

CASE STUDIES: Smart lighting, Home intrusion detection, smurt parking system. Al pollution monitoring. St
nigation,
TEXT BOOKS:

1. Asshdeep Bahga, Vijay Madiseti. Internet of Things: A Hands-on approach, Universities piess

2 Imernet of Things, Principles and Paradigms: Rajkumar Buyya, Elsevier

3 K.G.Srimvasa, G.M.Siddesh, Internet of Things, Cengage

4. Muewen. Hakin Cassimally, Designing the internet of Things, Wiley

5.

David Hunes, Gonzalo Salagueiro. loT Fundamentals, CISCO

The Internet of Things: From RFID to the Next-Generation Pervasive Networhed LuYan, Yan Zhang.
Laurence T. Yang, Huansheng Ning.

INTRODUCTION TO INTERNET OF T1HINGS (To 1)
OE-ECE-391-T
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d DRONE AND ANTI-DRONE TECHNOLOGY
OE-ECE392-T
a
General Course Information
=
f f - == o e
: ourse ESSIMC : ax. Marks: rrnal:
Course Credits: 3 CE s¢ Assessment Methods: Max. Marks: 100 (Internal: 30;
£ External: 70)
{ Type: OE . i
yp Three minor tests. cach of 20 marks. witl be conducted. The third minor
(@ Modc: Lectures (L) will be conducted in open book mode by the Course Coordinator. Na date
. sheet will be issued for the third ninor at the level of the Departments.
- Teaching schedvle LTP:3 0 0 - ) . b :
[ = For the purpose ol intemal assessment. the average of the highest marks
3 Examination Duration:03 Hours obtaincd by a student in any two minor examinations will be considered.
[} All the minor examination question papers will be prepared and evaluated
o by following the Outcomc Bused Education framework.  Class
k&) Performance will be measured through percentage of lectures atiended (4
marks) Assignments (4 marks) and class performance (2 marks).
& The cnd semester examination will be of 70 marks. For the end semester
. examination, ninc guestions are o be set by the examiner. Question
= number one will be compulsory and based on the entire syMabus. 1t will
. contain seven short answers type questions. Rest of the cight questions is
b - . . . 9 . . .
7 to be given by sctting iwo questions from cach o the four units of the
syllabus. A candidate s requited o atiempt any other four quesuions
) sclecting one from each of the four units. All questions carry equal marks,
Pre-requisites: Basics of clectronics. Fundamentals of Mcchanical engincering
. Sr. No. Course Outeomes RBT Level
At the end of the semester, students will e able to:
P CO1 Define the terminologics and fundamental principles relmed 1o UAV, | LOTS: L1 (Remember)
: Drone and Anti-Drone.
| CO2 Understand and explain the operation of components & various | LOTS: L2 (Understand)
- | design units ol drone and Anti-Drone systems.
| Co3 Apply the knowledge of technical and operatonal requirements lor | LOTS: L3 (Apply)
[ - drone and anti-dronc.
| COd Analyze the performance  parameters of Dioae and  Antidrone | HOTS: Ld (Analyze)
subsystems.
. COos Evaluate the parameters of Drone and Antidrone sabsystems lor a | HOLS: L3 (Lvaluate)
. | | given application.
Course Contents
UNIT-! N
INTRODUCTION TO UAV AND PAYLOAD: Unnmunncd Aciab Vehiele., Fistorical aspects ol UAV,
/ classification of UAVs.  upplications. Deployment Restiction on UAVs, Small UAVs,  system caomposition,
O Introduction to design and sclection of the system: conceptual design. preliminary design. detail design,
O selection of the system. Payload: dispensable and non-dispensable payload.  types of payload: cargo freight,
@ Surveillance, military. scientitic.
® UNIT -11
\
= UAYV DESIGN AND NAVIGATION: Lift-induced drag. rotny wing acradynamics. airframe configuation:
< HTOL, VTOL. hybids { convertible rotor aircraft. tilt-wing). Design Tor stealih: acoustic. visual. radio, and
radar signatures.  Incitsal navigation system. GPS. elemems ol pundinee system. guidance laws, Line-of-Sight
= snidance law. waypoint eindance
i‘*"".. ~ m/
DRONE AND ANTI-DRONE FECHNOLOGY \Jj \/./
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UNIT -111
DRONE DESIGN, SAFETY AND REGULATIONS: Introduction o drone and their applications. India and
drones, tinkering and drones. classification of dronc-based on their structure. Dynamics of an acrial system,
Stabulity and Control, drone sensors: Accclerometer. Barometer. Gyro Sensor.  Magnetometer. thermal,

chemical, distance sensors. Propulsion and vertical motion. batteries of drone. building your own drone. Key
features of Drone Regulations 1.0, Future of dronces.

UNIT -1}
INTRODUCTION TO ANTI -DRONE TECHNOLOGY: Inuoduction. The nced for anti-drone systems.
system requirement. drone detection, idemtification.  locatization and nacking. drone neuwtralization, Jumming
and countering techniques. anti-drone system guidelines: detector deployment. threat level assessment. Risk

management. advances in drone technology: anti-drone nullificanon technology. anti-drone system advances,
Challenges in countering.

TEXT AND REFERENCE BOOKS:

I Unmanncd  Aircratt Design: A Review of Fundamentals. Synthests Lectures on Mechanical
engincering. By Mohammad Sadracy.  Morgan & Claypool Publishers serics.2017.

2. Unmanned Aircraft Systems: UAVs Design. Development and Deployment By Reg Austin, Wiley,
2010.

3 Theory. Design and Applications of Unmanned Aciial Vehicles By A. R ITha. CRC Piess. 2016.
4. Survey on Anti-Drone Systems: Components. Designs. and Challenges By Scongjoon Park, 1lycong
Tae Kim. Sungmin Lee. Hycontae Joo | and Hwangnam Kim,

5. Counter-Drone Systems, The Center for the Study of the Drone at Bard Coliege By Arthur Holland
Michel.

6. ATL Drone Module. hups:/faim.gov.in/pdl/ATL Drone_ Module.pdf

/ '[\/y

DRONE AND ANTI-DRONE TECHNOLOGY
OL-ECE2.T
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INTRODUCTION TO 5G/6G TECHNOLOGY
OE-ECE-491-T

General Course Information

) o Course Assessment Methods; Max. Marks: 100 (Internal: 30; External:
| Course Credits: 3

| mm
Type: OE Thiee minor tests, each of 20 marks, will be conducted. The third minor will

Moaode: Lectures (L) be conducted in open book made by the Course Coordinator. No date sheet

. . | will he issued for the third minor at the leve) of the Departments. For the
Teaching schedule L'TP:3 0 0 .. ) - N s T

= purpose of internal assessment. the average of the highest marks obtained by
Examination Duration:03 Hows a stadent inany two minor examinations will be considered. All the minor

examination question papers will be prepared and evaluated by following the
Ouicome Based Education framework. Class Performance will be measured
thiough percentage of lectures attended (4 marks) Assignments (3 marks)
i and class performance (2 marks).

| The end semester examination will be of 70 marks. For the end semester
. | exammation, nine questions are to be set by the examiner. Question number
' une will be compulsory and based on the entire syllabus. It will contain
seven short answers type questions. Rest of the eight questions is to be given
by sctiing two questions from each of the four units of the syllabus, A
cundidate is required to attempt any other four questions selecting one from
cach of the four units. All questions cary equal marks,

Pre-requisites: Communication System

‘ Sr.No. [ Course Outcomes: RBT Level
At the end of the semester, students will be able to:
CO1 Define the significance of commonication m daily life. LOTS: L1 (Remember)
co2 | Explain the evolution of mubile communication & technologies over the | LOTS: L2 (Understand)
years.
LCo3 _"_Usu_llie-lhcm'y of commumcation i dilterent scenario., LOTS: L3 (Apply)
| CO4 Compare the speed of LTI and 3G/6G in cellulr communication HOTS: L4 (Analyze)
Cos { Evatuate various types of appheatons ol 5G. 6G and advanced | HOTS: L5 (Evaluate)
techniques in cellular communicitions,
—h.

Course Contents
UNIT-1

Evolunon fiom 1G to 5G, LTE features and architecture, mtroducton to 3G communication, architecture, New
Rudio. massive MIMO, potentials and apphcations of 3G, usage scenmirios, Specnum fur 5G

5G deployment,
Challenges and Applications.

UNIT-2

Fnhanced mobile broadband(eMBB). ulina iehable low latency communication(uRLLC), massive machine type

communicalio(MMTC), D2D communicanon, V2X communication. spectium for 5G. spectrum access/sharing.,
millimeter wive communication . \

INRODUCTION TO 3G/6G TECHNOLOGY ;

OE-ECE-491-T ' n/

\



UNIT-3

OFDM, Non-Orthogonal Multiple Access (NOMA). canier aggregation.3G NR requitements - 3G Core Netwoik

Architecture - Radio-Access Network (RAN)- Radio Protocol Architecture -User Plane Protocals, Control Plane
Protocols - Network Shicing- RAN vinalization .

UNIT-4

6G current research & mitimives. 6G Opportunities & apphications, 6G networks. 6G security, 6G challenges.

TEXT AND REFERENCE BOOKS

1.
2

3
4.

6G: The Road to the Future Wireless Technologies 2030, Ramjee Prasad. River Publishers Series.

Wireless Communications Systems Architecture Transceiver Design and DSP Towards 6G, Khaled Satih
Mohamed, Springer.

Suad Z. Asit, #5G Mobile Communications Concepts and Technologies, CRC Press, 1™ Edition, 2019.

Erik Dahiman. Stefun Pirkvall. Johan Skold 3G NR: The Next Generation Wireless Access Technology”.
Academic Press, Ist Ediion, 2018,

Jonathan Rodiigue/. “Fundamentals 5G Mobile Netwarks”, John Wiley & Sons, 1 Edition, 2015.

Long Zhao. Hui Zhao, Kan Zheng. Wei Xiang, “Massive MIMO in 5G Networks: Selected Applications”.
Springer, Ist Edition. 2018

Robert W. Heath Jr.. Anget Lozano, “Foundations ot MIMO Communication™, Cambridge University Press,
Ist Edition, 2019.

R. Vannithamby and S. Tabwar, ~“Towards 5G: Applications. Requirements and Candidate Technologies”.

John Willey & Sons. Ist Ldion. 2017
V 611
\ ( N A=

i /

INRODUCTION TO 5G/6G TECHNOLOGY
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