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. Vision and Mission of the Institute

Vision

To become a premier inslitute of academic excellence by imparting technical, intellectual and

professional skills to students for meeling the diverse needs of the industry, society, the nation and

the world at large.

Mission

% Commitment to offer value-based education and enhancement of practical skills.

& Continuous assessment of teaching and learning processes through scholarly activities.

% Enriching research and innovation activities in collaboration with industry and institutes of repute

% Ensuring the academic processes to upheid culture, ethics and social responsibilities.

II. Vision and Mission of the Department

Vision

To be a department of repute for learning and research with state-of-the-art facilities to enable the

students to succeed in globally competitive environment

Mission

The Mission of the Department is i

% To impart knowledge and skill-based education with competent faculty striving for academic
excellence

% To instil research centres in the field, that industry needs, by collaborating with crganizations of
repute

& To provide ethical and value-based education by promoting activities addressing the societal
needs and facilitate lifelong learning

1ll. Program Educational Objectives (PEOs)

PEO1: Graduates will possess an adequate knowledge and have successful technical career in

Electronics and Communication Engineering or related fields

PEO2: Graduates will possess leadership qualities and demonstrate professional and ethical values

PEO3: Graduates will continue their life-long professional development through higher education or

entreprenetrship

IV. Program Outcomes (POs)

Graduates of Electronics and Communication Engineering will be able to

PO1 Engineering knowledge: Apply the knowledge of mathematics, science, engineeling

fundamentals, and an engineering specialization to the solution of complex engineering probiems.

PO2 Problem analysis: Identify, formulate, review research literature, and analyze complex

electronics and communication engineering problems reaching substantiated conclusions using first

principles of mathematics, natural sciences, and engineering sciences.

PO3 Design/ development of solutions: Design solutions for compiex electronics and

communication engineering problems and design system components or processes that meet the

specified needs wilh appropriate consideration for the public heaith and safety, and the culitural,

societal, and environmental considerations.
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PO4 Conduct investigations of complex problems: Use research-basad knowledge and research
methods including design of experiments, analysis and interpretation of data, and synlhesis of the
information to provide valid conclusions.

POS5 Modern tool usage: Create, select, and apply appropriate technigues, resources, and modern
engineering and IT tools including prediction and modeling to complex electronics and communication
engineering activities with an understanding of the limitations.

PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to access
societal, health, safety, legal and cultural issues and the consequent responsihilities relevant to the
professional engineering practice.

PQO7 Environment and sustainability: Understand the im pact of the professional engineering
soiutions in societal and environmental contexts, and demonstrate the knowledge of, and need for
sustainable development.

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

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

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

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

PO12 Life-long learning: Recognize the need for, and have the preparation and ability to engage in

independent and life-long learning in the broadest context of technological change.

V. Program Specific Outcomes (PSOs)

Graduates of Electronics and Communication Engineering will be able to

PSO 1: Design and develop intelligent systems using embedded controllers, Internet of Things and
network security protocols.

PSO 2: Apply engineering knowledge and modemn tools to design and implement the projects
pertaining to VLSI, communication, signal and image processing.
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VIl. Mepping of Course Outcomes with Program Qutcomes I'

SEM Subject PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO1Z | PSO1 | PSOZ
Heritage of Tamils - 2 3 & - 4 v v 2y v a v - : -
Introduction to Electrical and Electronics 7 v v - . ” ) i i )

Engineering - B - 3
Calculus and Differential Equations v v - - & 2 . - % - 2 v . <

SEM | English for Technologist . - o . - . - = v v v 5 v = %
Engineering Physics v v v - - - a . % 2 = = " =
Engineering Chemistry . v v - « T » g v & 5 v g :
Problem Solving and C Programrnina v ¥ - & v v v . . . ]
Engineering Studio v 4 v 2 v & 0 v ¥ = . v v 2
Tamils and Technology - - - = = % v v i v i v . -
Circuit Analysis v v v . v s - - “ = " v 5 v
Materials Science v v - . 7 v - « - - = & v -
Personality Enhancement - = 4 . 8 % s v v v - v - -

SEM I
Linear Algebra and Complex Variables v v - - - - - & - = 2 v - v
Python Programming v v v v v « " v v = v o v
Electronic Devices and Circuits v v v v g - v v . v v v
Engineering Graphics v v v = v s 5 v v ” “ o G
Probability and Random Processes 4 ¥ - B - - - 5 " a v 4

SEM Il | Signals and Systems v | v | ¥ = v . . : & = . v -
Analog Electronics v v v - 3 = = - v = g v " v
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SEM

Subject

PO1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

P09

PO10

PO11

PO12

PSO1| PSO2

SEM I

Analog Communication

Data Structures

Linear Integrated Circuits

Digital Electronics

Analog Electronics Laboratory

Design Studio |

& %| & & %

o I I

S %] KRR K

0 T I -

SEM IV

Electromagnetic Fields and Waveguides

Digital Signal Processing

Digital Communication

Java Pregramming

Microprocessars and Micracontrollers

Sl S %S &S]S ] =] %] w] ] %

ol el Sl S W] S J|E B Sl ] &

S EAENEN SR AN S T

<

Soft Skills — |

S B e we S| S N /| R BN

Analog and Digital Communication Laboratory

Digital Signal Processing Laboratory

Design Studio Il

e [ [

< | %] %

L T 3

SEMV

Transmission Lines and Antennas

s S e -

Control System Theory

&= | &l %

2| % | %] %=

<

4| %

Computer Communication Netwarks

(\

< | s s

< | &) = & &%

AN

Soft Skills - 1|

RF and Antenna Design Laboratory

Proto Studio |
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SEM Subject PO1| PO2| PO3 | PO4| PO5 | POB | PO7 | PO8 | PO9| PO10 | PO11 | PO12 | PSO1 PSC):Z
Embedded Systems and loT v v v & v i = = i " “ AN GOUrse
VLS| Design | & | & ] # n ; # v v . ¢ Na—a}
Artificial Intelligence v v v 2 v s = = & v = v v 5
SEM VI
Soft Skills - Il " : “ - ’ - . & v v 3 e ; “
Embedded Systems and loT Laboratory v v v v v v v v v v . v v -
Proto Studio Il W v v v v v v v v v v ¥ v 7
Wireless Communication. v v | v v v - " v v v = _ -J & | v
SEMVII | Optical and Microwave Engineering v | v | # . . S i ¢ v v o ¥ . v
Project work Phase - | v v v v v v v v e v v v v v
SEM VIl [Project work Phase - |l v v v v v v v v v v v v v v
o Verilog Programming v v ve v v - - - v . - v = v
E System Design using FPGA v v v v v . 5 B v s 5 v 2y &
g CNMQS Analog Circuit Design v v v v Ve 3 5 - v - - v - v
-g’ Physical Design Automation AN v - - - v . . v - i
S Design for Testability v v v x = = S| - i 5 5 v = Ve
j VLSI Verification Methodologies v v % = % . = . v . - v g v
é System on Chip v v v " v - = & v 3 4 v = v
% CMOS Memaory Design v v v - v L 2 = v = s o - &
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SEM Subject PO1| PO2| PO3 | PO4| PO5 | PO6 | PO7 | PO8 | PO9| PO10 | PO11 | PO12 PSO1 | PSO2
Statistical Signal Processing v v W - - v = " 3 3 Z v ., . | v
=) Speech Processing v v v . v = @ & v " . v & | v
.,U”a; Medical Signal Processing v v v = v . , < v & & v - v
Q_E Medical Electronics v v ¥ " > - - 4 & & - v o .
‘(%’ Radar signal Processing v | v v ” v . « & v L - v . v
; VLSI Signal Processing v v v : 5 = 5 " ™ : i v = v
E Digital Imaging v v v 5 v & 4 i i " - v _ v
g DSP Processor Architecture v v v - v . z 2 % " 4 v . v
DSP Integrated Circuits 4 v v = v - < - = = - v = v
Sensors and Transducers for loT v v v 3 ¥ . o s v = ? v v b
£ Embedded Programming for loT v v v v v ¥ ” = v 5 g v v ’
r:r_E3 loT Architecture and Protocols v v v % v ; - . v " 5 v v 5
E E Advanced Controllers for |loT v v v v v = s g v i , v v s
; g IoT Cloud Computing v v v " v . - % v = = v v 2
é 10T Security and Privacy v v v & v : 5 5 v = " v v "
g Industry 4.0 and Industrial loT v v v v v - = s v - & v v s
loT Based Smart Systems v v v = v - " 5 v . & v v s
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SEM Subject PO1 | PO2 | PO3| PO4|PO5 | PO6 | PO7 | PO8|PO9| PO10| PO11| PO12| PSO1 .PSOZ
2 Adhoc and Wireless Sensors Networks v v v - v - 3 v v v = v . B «'
g Network Security for Communication v v v = v 5 i v v v “ = 3 v
E:J‘; 5G Wireless Standard Design v v v - v = 2 v v v - v = v
% Vehicular Communication v v v B v = - v v v ; . i W
é Body Area Networks and Sensors v v v # v » = v v v - v 2 v
E Electromagnetic Interference and Compatibility v v v - v - v v v v = v s v
E Software Defined Networks f v v 2 5 5 g & . - N v 2 v
g Optical Networks v v v s - % s s v - - g 3 v
i Satellite Cammunication v v v ” . 4 , - v : % v i v
é Advanced Communication System v v v " v - i : B i = v = v
é Cognitive Radio v v v - v 3 - & & ‘ i v " v
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B.E. ELECTRONICS AND COMMUNICATION ENGINEERING
REGULATIONS - 2021
For the students admitted in the year 2022 onwards
CHOICE BASED CREDIT SYSTEM
CURRICULUM FOR | - Vil SEMESTERS

SEMESTER |
siNg. | CERE COURSE TITLE CATEGORY | L [T|P |J]| ¢
THEORY COURSES
1 U21GEGO01 | Heritage of Tamils HSMC 11010 @]
2 | o | FESE e ssc [ 2[o]0]o]2
3 U21MA101 | Calculus and Differential Equations BSC 31110 1|0]| 4
THEOR‘f COURSE WITH LABORATORY COMPONENT
4 U21EN101 | English for Technologists HSMC 1|02 [0 2
5 U21PH101 | Enginesaring Physics BSC 2 (0|2 (0] 3
6 U21CY101 | Engineering Chemistry BSC 2|02 (0|3
7 U21CSG01 | Problem Solving and C Programming ESC 210|112 |0f3
LABORATORY COURSES
8 | U21ECGO3 | Engineering Studio | Esc Jolof[4]0]>2
MANDATORY NON CREDIT COURSES
9 U21MYCO01 | Induction program ‘ MNC Three Weeks
TOTAL [13[1[12]0] 20
SEMESTERII
sino. | SOHASE COURSE TITLE CATEGORY | L [T|P|J|C
THEORY COURSES
1 U21GEGO2 | Tamils and Technolagy HSMC 1 (o
2 U21EC201 | Circuit Analysis ESC 3 0] 3
3 U21PH201 | Materials Science ESC 0(0] 2
THEORY COURSE WITH LABORATORY COMPONENT
4 U21EN201 | Persenalily Enhancement HSMC 1102 |0 2
5 | tptimens | oresrlemmEmnd Cope BSC 3|0]2|0] 4
6 U21CSGO2 | Python Programming ESC 0] 2
7 U21EC202 | Electronic Devices and Circuits PCC o2 (0
LABORATORY COURSES
8 U21MEGO01 ‘ Engineering Graphics | ESC ‘ 0 ‘ 0 ‘ 4 | 0 | 2
MANDATORY NON CREDIT COURSES
9 | u21MYco2 | Environmental Science [ MNC 1 ofofo
TOTAL |15 (0|12 |0 | 20
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SEMESTER Il
silin.| ME e COURSE TITLE CATEGORY | L [T{ P |y ¢
THEORY COURSES
1 U21MA304 | Probability and Random Processes BSC g 8] 0G| 8
2 U21EC301 | Signals and Systems PCC 311|100 4
3 U21EC302 | Analog Electronics PCC 30|00 |03
4 U21EC303 | Analog Communication PCC 2 (0|0 (02
THEORY COURSE WITH LABORATORY COMPONENT
5 | U21CSG03 | Data Structures ESC 2 (0] 2 3
| 6 U21EC304 | Linear Integrated Circuits PCC 2|02 |08
7 U21ECGO1 | Digital Electronics PEG 2 (0|2 |0]| 3
LABORATORY COURSES / LABORATORY COURSE WITH PROJECT COMPONENT
U21EC305 | Analog Electronics Laboratory PCC @ le|z2 |2 2
9 U21EC306 | Design Studio | EEC Olo]@ 2|1
MANDATORY NON CREDIT COURSES
10 U21MYCO03 | Essence of Indian Traditional MNC 110lolol o
Knowledge
TOTAL |18 |1 | 8 |4 | 24
SEMESTER IV
sLNp. | COURSE COURSE TITLE CATEGORY | L [T| P |u| C
THEORY COURSES
Electromagnetic Fields and
1 U21EC401 Waveguides PCC 3 (0|0 |0 3
U21EC402 | Digital Signal Processing PCC 3 (0|0 ]0O( 3
U21EC403 | Digital Communication PCC 2|00 2
Open Elective — | OEC 3|18 a 3
THEORY COURSE WITH LABORATORY COMPONENT
] U21CSG04 | Java Programming ESC 210|210 3
Microprocessors and
6 U21EC404 Microcortrollers FCC 31012 |0 4
LABORATORY COURSES / LABORATORY COURSE WITH PROJECT COMPONENT
7 U21SSG01 | Soft Skills — | HSMC 0olo0|l2]|0f1
8 U21EC405 Analog and Digital Communication PCC olola4lolo
Laboratory
9 U21EC406 | Digital Signal Processing Laboratory PCC O |0 2 |&] 2
10 U21EC407 | Design Studio || EEC R o ()
MANDATORY NON CREDIT COURSES
11 U21MYCO04 | Indian Conslitution MNC 1|0]0]0OfODO

TOTAL |17 |0 |12 |4 | 24
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SEMESTER YV
sunp. | OUREF COURSE TITLE CATEGORY | L | T [P |Jfc
THEORY COURSES
1 U21ECS501 | Transmission Lines and Antennas PCC 31|00 4
2 U21EC502 | Conirol Sysiem Theory PCC 3 |11(0(0] 4
3 Professional Elective - | PEC 3 |0 |Q| B3
4 Professional Elective - 1 PEC 3|(0ojofo]| 3
5 Open Elective - Il QEC 3 |ojojal 3
THEORY COURSE WITH LABORATORY COMPONENT
6 U21EC503 | Computer CQn*.municatim Networks PCC ‘ 3 ‘ 0 ‘ 2 \ 0 | 4
LABORATORY COURSES / LABORATORY COURSE WITH PROJECT COMPONENT
7 U21SSG02 | Soft Skills - 1! HSMC o ko 18 2 O
8 U21EC504 | RF and Antenna Design Laboratory PCC gloj2|2| 2
9 U21EC506 | Proto Studio | EEC o|o|0|2]1
MANDATORY NON CREDIT COURSES
10 | U21MYCO5 | Cyber Security Essentials [ wmnc [1]ofofo]o
OPTIONAL COURSE
11 U21EC507 | (Live-in-Labs — ) | (HSMC) 3|lolojo| 3
TOTAL |19 |2 | 6|4 |25
SENMESTER VI
s, | BEEAEF COURSE TITLE CATEGORY | L [T| P |J]cC
THEORY COURSES
1 U21ECG05 | Embedded Systems and loT PCC 310|003
2 Professional Elective - Il PEC 3 |0|0|0|3
3 Professional Elective - IV PEC 3 |0|j0(0] 3
= Open Elective - llI OEC 3 |0|0|6|3
THEORY COURSE WITH LABORATORY COMPONENT
5 U21ECB01 | VLSI Design PCC 21012 |0]| 3
6 U21AMGO1 .E{ret;rrlr;i}ilginielligence and Machine ESC 3lol2lo0]a
LABORATORY COURSES / LABORATORY COURSE WITH PROJECT COMPONENT
7 U21SSG03 | Soft Skills - [lI HSMC 0o|0|2|0]1
8 | U21ECG0S E;?—ﬁgrj;: Systemaand leT EEC olo|2]2]2
9 U21ECB02 | Proto Studio |l EEC o(0|l0]2]|1
MANDATORY NON CREDIT COURSES
10 U21MYCO08 ::Ereogc;l:;zznAtger}ot\;;DGs: An MNG 1 1ol o ’ ol o
OPTIONAL COURSE
11 | U21ECB03 | (Live-in-Labs — Il | (Hsmc) [3 o]0 |03

TOTAL {18 |0 | 8 |4 |23
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SEMESTER VI
il
siNo. | COURSE COURSE TITLE CATEGORY | L [T|P |y c
CODE
THEORY COURSES
Professional Elective — V PEC 310]0|0
Professional Elective — VI PEC 3
Open Elective — |V OEC 3|0
THEORY COURSE WITH LABORATORY COMPONENT
4 U21EC701 | Wireless Communication PCC 3 | |
& U21EC702 | Optical and Microwave Engineering PCC co I oA
LABORATORY COURSES / LABORATORY COURSE WITH PROJECT COMPONENT
6 | U21EC704 | Project work Phase - | EEC 0 ofo]4]2
TOTAL |15 |0 | 4 |4 | 19
SEMESTER VIl
| sino. | COURSE COURSE TITLE CATEGORY | L |T| P | J | cC
CODE
1 U21EC802 | Project work Phase - || EEC 16| 8
|
L TOTAL 0 16 L
INDUSTRIAL TRAINING / INTERNSHIP
SLNO. | COURSE
/ CODE COURSE TITLE CATEGORY TP & |2
‘ 1 U21ECIO1 | Industrial Training / Internship * EFC 0joj o |2
i TOTAL olo[o 2]

*Four Weeks during any semester vacation from il to VI Semester
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NCC CREDIT COURSES:

siNo, | COURSE COURSE TITLE catecory | L |T|p | 3TE
CODE
1 U21NCCO01 | National Cadet Corps - | - 110,210 2
2 U21NCCO02 | National Cadet Corps - I - 11012 |02
3 U21NCC03 | National Cadet Corps - 1l - ol 28 | 2
4 U21NCCO04 | National Cadet Corps - IV - 210|203
5 U21NCCO05 | National Cadet Corps - V - 1]0]2 |02
8 U21NCCO06 | National Cadet Carps - VI - 210208
8 [«|12|= |14

NCC Credit Course (Level 1 — Level 8) are offered for NCC students only. The grades earned by
the students will be recorded in the mark shest, however the same shall not be considered for
the computation of CGPA,

TOTAL CREDITS: 165
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PROFESSIONAL ELECTIVES COURSES: VERTICALS

Vertical |
(IC Design and Testing)

Vertical Il
(Signal Processing)

Vertical Il
(loT for Smart Systems)

Vertical IV (Advanced
Communication Technologies)

Verilog Programming

Statistical signal Processing

Sensors and Transducers for [oT

Adhoc and Wireless Sensors
Netwarks

System Design using FPGA

Speech Processing

Embedded Programming for loT

Network Security for Communication

CMOS Analog Circuit Design

Medical Signal Processing

loT Architecture and Protocols

5G Wireless Standard Design

Physical Design Automation

Medical Electronics

Advanced Controllers for llaT

Vehicular Communication

Design for Testability

Radar signal Processing

loT Cloud Computing

Body Area Networks and Sensors

VLS| Verification Methodologies

VLS Signal Processing

loT Security and Privacy

Electromagnetic Interference and
Compatibility

System On Chip

Digital Imaging

Industry 4.0 and Industrial loT

Software Defined Netwaorks

CMOS Memory Design

DSP Processor Architecture

loT Based Smart Systems

Optical Networks

DSP Integrated Circuits

Satellite Communication

Advanced Communication System

Cognitive Radio

Registration of Professional Elective Courses from Verticals:

Professional Elective Courses will be registered in Semesters V to VII.
specialisation / diversified group. Sludents are permitted to choose all the

The registration of courses for B.E./B.Tech (Honours) or Minor degree shall be done from Semester V to VII.

These courses are listed in groups called verticals that represent a particular area of
Professional Electives from a particular vertical or from different verticals.
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PROFESSIONAL ELECTIVE COURSES: VERTICALS

VERTICAL 1: IC Design and Testing

sino. | CQoRSE COURSE TITLE CATEGORY | L | T |P|J]|cC
1 U21ECPO1 | Verilog Programming PEC 2B |Z|09|3
2 U21ECP06 | System Design using FPGA PEC 2 0| 2|03
3 U21ECP04 | CMOS Analog Circuit Design PEC 202|013
4 U21ECP03 | Physical Design Automation PEC 2 0 2 (0] 3
5 U21ECP07 | Design for Testability PEC < S o O 0 A A T
6 U21ECPO0Z | VLSI Verification Methodologies PEC 2Z (@ |Z2|0]3
7 U21ECPO0S | System on Chip PEC 3 0 003
8 U21ECP08 | CMOS Memory Design PEC 3(e|o|o|3
VERTICAL 2: Signal Processing
silo.| “8LsC COURSE TITLE CATEGORY | L | T [P |J]|cC
1 U21ECP10 Statistical Signal Processing PEC 3jo|e|o|2
2 U21ECP11 Speech Processing PEC 3| lo]|lo|3
3 U21ECP12 Medical Signal Processing PEC 3| 00|03
4 U21ECP45 Medical Electronics PEC 2@ |6 )03
5 U21ECP14 Radar signal Processing PEC 208 |G| 9|38
B U21ECP15 VLSI Signal Processing PEC 3 0 0| 0|3
7 U21ECP16 Digital Imaging PEC 3 0 00| 3
8 U21ECP0S DSP Processor Architecture PEC 28 e | B
9 U21ECP13 DSP Integrated Circuits PEC 3¢ ||6]|8]3
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VERTICAL 3: loT for Smart Systems

SI.NO. ngggE COURSE TITLE CATEGORY | L | T | P [ J
1 U21ECP17 | Sensors and Transducers for loT PEC 3| 0|00
2 U21ECP20 | Embedded Programming for loT PEC 21011210
3 U21ECP18 | loT Architecture and Protocols PEC 3|1 0|0]|O0
£l U21ECP23 | Advanced Controllers for lloT PEC 21 0] 2]0
5 U21ECP18 | loT Cloud Computing PEC 3|0]0]0
6 U21ECP21 | loT Security and Privacy PEC 3| 0(0]O0
7 U21ECP24 | Industry 4.0 and Industrial loT PEC 2 0 210
8 U21ECP22 | loT Based Smart Systems PEC 310010

VERTICAL 4: Advanced Communication Technologies

gifip, | PEELEE COURSE TITLE CATEGORY | L | T | P | 4
1 U21ECP25 | Adhoc and Wireless Sensors Networks PEC 2 0|l 2|0
2 U21ECP28 | Network Security for Communication PEC 2 o2 ]0
3 U21ECP27 | 5G Wireless Standard Design PEC 210120
<k U21ECP31 | Vehicular Communication PEC 2102 |0
5 U21ECP32 | Body Area Networks and Sensors PEC 2101210
5 U21ECP34 g!s;t;oa?;;ﬁtr;etic Interference and PEC 210210
7 U21ECP30 | Software Defined Networks PEC 3 0 0|0
8 U21ECP28 | Optical Networks PEC 3 0 0| O
9 U21ECP35 | Satellite Communication PEC d|lo|0]|0
10 U21ECP26 | Advanced Communication System PEC 3|1 0|(0]0
11 U21ECP39 | Cognitive Radio PEC 301 0]0
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OPEN ELECTIVES

(Students shall choose the open elective courses, such that the course confe-nts_ are not -
similar to any other course contents/title under other course categories). =~ -

OPEN ELECTIVES - | (SEMESTER: IV)

COURSE
SIL.NO. CODE COURSE TITLE CATEGORY T|IP|J
1 UZ21ECX01 | Consumer Electronics OEC (o I A o
2 U21ECX02 | Basics of Communication Technologies OEC o(oc]o
OPEN ELECTIVES - Il (SEMESTER: V)
COURSE
SLNO. CODE COURSE TITLE CATEGORY T | P d
1 U21ECX03 | Arduino Programming OEC 0|00
Electronic Waste Management and
2 U21ECX04 Sustainable Practices aee g 0 0
OPEN ELECTIVES - lil (SEMESTER: VI)
COURSE
SL.LNO. CODE COURSE TITLE CATEGORY TP |
1 U21ECX05 | Sensors for Engineering Applications OEC 0|00
2 U21ECX08 | Fundamentals of VLSI Technology QEC 0 0|0
OPEN ELECTIVES — IV (SEMESTER: VII)
s, | O2IRDE COURSE TITLE CATEGORY TPl
CODE
1 U21ECX06 | Basics of internet of Things OEC 0(0|O
2 U21ECX07 | Basics of Image Processing OEC 0|0 {0
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Scheme of Credit distribution — Summary

Credits/Semester Credits

S.No Stream
I 1l 1l v V Vi Vil VIl

Humanities and Social

1. Sciences including 3 3 - 1 1 1 - - 9
Management (HSMC)
Basic Science Courses

2. (BSC) 12 | 4 3 - - . - - 19

3 Engineering Science
" | Courses (ESC)
Professional Caore
Courses (PCC)
Professional Elective

5 | courses (PEC) ) ) ) ) 6 6 6 ) 18
Open Elective Courses

6. (OE) - - - 3 3 3 3 - 12
Employabiiity

. Enhancement Courses - - 1 1 1 3 2 8 16
(EEC)
Industrial Training/

% Internship i i i ) i ¢ 2

9 Mandatory Non-Credit i ) ) ) i . B ) i

Course (MNC)

Total 20 | 20 | 24 | 24 25 23 19 10 165

ENROLLMENT FOR B.E. / B. TECH. (HONOURS) / MINOR DEGREE (OPTIONAL)

A student can also optionally register for additional courses (18 credits) and become eligible for the award of
B.E. / B. Tech. (Honours) or Minor Degree.

For B.E. / B. Tech. (Honours), a student shall register for the additional courses (18 credits) from
semester V onwards. These courses shall be from the same veriical or a combination of different
verticals of the same programme of study only.

For minor degree, a student shall register for the additional courses (18 credits) from semester V
onwards. All these courses have to be in a particular vertical from any one of the other programmes,

KPR Institute of Eﬁgineen‘ﬁé and Technolegy
Coimbatore - §41 407

Page 10 of 214



B.E. - EC ~ R2021 ~CBCS

SEMESTER |

Category: HSMC

HERITAGE OF TAMILS

U21GEGO1 I s LIT|P[J]|C
(Common to all Programmes)

1{0(0]|0]1

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:
Upon completion of the course, the student will be able to

s Tolearn the extensive literature of classical Tamil
e To review the fine arts heritage of Tamil cullure
e To realize the contribution of Tamil in Indian freedom struggle

COURSE OUTCOMES:

CO1: Understand the extensive literature of Tamil and its ciassical nature (Understand)

CO2: Understand the heritage of sculpture, painting and musical instruments of ancient people
(Understand)

CO3: Review on folk and martial arts of Tamil people (Understand)
CO4: Realization of thinai concepts, trade and victory of Chozha dynasty (Understand)

CO5: Understand the contribution of Tamil in Indian freedom struggle, Self-esteem movement and
siddha medicine (Undersiand)

CO-PO MAPPING:

PO
COs ? PO1|PO2 | PO3 | PO4 | PO5 | PO6 | POT | POS8 | POY [PO10|PO11|PO12 PSO1|PS02
co1 + - - - - - 3 2 - 2 - 3 - -
Cc0o2 2 - - - - - a 3 - 2 - 3 - -
co3 - - - - - SO (< T S (- - 3 -
CcO4 - - - - - - 3 3 - 2 - 3 - -
CQO5 - - - - - - 3 3 - 2 - 3 - -
Correlation levels: 1: Slight (Low) 2 Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | LANGUAGE AND LITERATURE 3

Language Families in India — Dravidian Languages — Tamil as a Classical Language — Classical
Literature in Tamil — Secular Nature of Sangam Literature — Distributive Justice in Sangam Literature
— Management Principles in Thirukural — Tamil Epics and Impact of Buddhism & Jainism in Tamil Land
_ Bakihi Literature Azhwars and Nayanmars — Forms of minor Poetry — Development of Modern
literature in Tamil — Contribution of Bharathiyar and Bharathidhasan

Eleztronics & | .’ - ,,'] Page 11 of 214
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UNIT I HERITAGE - ROCK ART PAINTINGS TO MODERN ART — SCULPTURE 3

Hero stone to modern sculpture — Bronze icons — Tribes and their handicrafts — Art of temple car
making — Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari, Making
of musical instruments — Mridhangam, Parai, Veenai, Yazh and Nadhaswaram — Role of Temples in
Social and Economic Life of Tamils

UNIT Il FOLK AND MARTIAL ARTS 3

Therukoothu — Karagattam — Villu Pattu — Kaniyan Koothu — Oyillattam — Lealherpuppetry —
Silambattam — Valari — Tiger dance — Sports and Games of Tamils

UNIT IV THINAI CONCEPT OF TAMILS 3

Flora and Fauna of Tamils — Aham and Puram Concept from Thoikappiyam and Sangam Literature —
Aram Concept of Tamils — Education and Literacy during Sangam Age — Ancient Cities and Ports of
Sangam Age — Export and Import during Sangam Age — Overseas Conquest of Cholas

UNIT V CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND 3
INDIAN CULTURE

Contribution of Tamils to Indian Freedom Struggle — The Cultural Influence of Tamils over the other
parts of India — Self-Respect Movement — Role of Siddha Medicine in Indigenous Systems of Medicine
— Inscriptions and Manuscripts — Print History of Tamil Books

Contact Periods:
Lecture: 15 Periods Tutorial: - Periods Practical: — Periods Project: - Periods

Total: 15 Pericds
TEXT-CUM-REFERENCE BOOKS

1. sUlps aIreIrm - &SEHD LaTUT@ILD - C5.Cs. LNaramaT (@Qauaflf®: s8bGETE
UL Bmey b mih saefluilwe LenflasT spsin)

2. seatlefllsg SO - Wemarauf. Gle. HBHSTLD (efl gL aiT Upayin)

3. By - mams BH&ESEMTUNG &kissTa B&HT Braflsn (Qsmaaius) ssmm
Qeavafluf®)

4. QUGG - LOME&MT Bresflsh (Q5masdwd semm Qauefluf®)

5. Social Life of Tamils (Dr.K K Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaraveiu) (Published by: International
Institute of Tamil Studies

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian . DrK.D.  Thirunavukkarasu)
(Published by: International Institute of Tamil Studies)

8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: International
Institute of Tamil Studies)

9. Keeladi-'Sangam City Civilization on the banks of river Vaigai' (Jointly Published by: Department
of Archaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby:
The Author)

11. Porunai Civilization (Jointly Published by: Department of Archasology & Tamil Nadu Text Book
and Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book

EVALUATION PATTERN:

Total
Continuous Internal Assessment

100

e DeGEREa Page 12 of 214
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L,

SEMESTER |

Category: HSMC
Sl 7L L T |®ela|e
(UemaTE gl SIMMBEHSGLD G LTS eUTers!)

U21GEGO01

1100 )0 |1

(petrealIlgW SiemmerT Sinley: Cssmeauuilsuemsy
UL &S er CBiTa: & mi&6iT:
o s Qumbuler Qausaflug QFplanas S0 o6 JEe)

o SOOI Lo LML LG 607 Bistu &eman&6T Uhiiwl e LeTUTFemey
e @HHW CsHW GuEassH 0 sillniaeflar uBIRamear 9DliS

LITLLD &mHm S sor 6 ememeay & 6ir:

cot: sl Qurluilsr Qshssramn hHoih @osRwunsds eUiss Qsilsdh
(urlzsn)

coz: sullpgsaflar Ahussme, edussma WO EmessmHalsa GNSS
Qgeflay (Uflse)

co3: sullwiasaiear BTLGUUDE samassr wHon efFallmeTwriGiaaT SHsSs
Sipiepsbd (Uiflsa)

co4: sllpisaflar Haams CaTLUMTOISEHT, FRISHTN afl&ld  WmHoID
ermuiaaflar Qanmiss Gillss ssasmar (Lifls6h)

CO5: @BEW G5 Qussn, swofluras GUESDL WHmL FHs GSSMD
ubptw yflsd (uflse)

CO-PO MAPPING:

P
COs e PO1|PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | POY IPO10{PO11|PO12|PSO1|PS0O2
cO1 - = = - - - 3 3 - 2 - 3 - -
coz - - - - - - 3 3 = 2 . 3 = -
co3 - : - - . - 3 3 - 2 - 3 - =
CO4 = =l s} o == B3| =|2|=]88]|= -
co5 - - B - - 3 3 - 2 - 3 - -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
LTl &SI LM &6T:
aevg | Qumd whHmibh @eus S win 3

@pdw Qurlés@ibunss - Brrall Qumdas - sl @@ QFbwms - sullb

QeaslaERWRE — Fas @MERWEEA FOWEF FTUDD SOTMD — FHIS

@aaR LSS0 LRTSM b - BeEEenas Cuamamamnins SHSSHST - SUlLhE

sruflunsds - SUWsEES6 swnar, QUOTSS FLWRElar STEsD - USES

@aERWID — e pauryser WwHoih Bruwarnrisst — Anflosas wnisdar - sullybisy

pefar @auERwESar auariss — sudlib @eaRw earfFAullsd uTFEWTT WLHDID
urgBgneer @ ewnfler umasafliy X )

r _Headbffﬁe Department

lectronics & Commiinication B rmer:

KPR Institute of En‘:-;'[':;:‘;-:r;'!,!:. i : "‘_‘Jl--:t\,t?ful')g.

Arasur, Coimbatore
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S Il gy - umenm @ellumissT 56 Befar geallwkissT suany - 3
FHL&semev

BO&ED W Bafar FDumsHT ey — ghLeurdar Raasa — Lwkigquiernsy
LOHmIb eaufsst swrfléEgh asallanariQuTmELssT, QUTIenDSeT — (E5:5)
QFWLD &me - FEWea FHumser - BILEUUDS OSWaIREST — &wif]
wenaruilsy BlmausTapauf Hena) — Eemsaismallsar — WlmsEisD, uamm, efsmenr,
Wb, prgeuaurd — sullpisaller Fans, QUTHETTSTY surmLpeiley Gsmmeallayaserfleir
LIhIE

e Il BrLGUYME saneasar nmmith afy eflemerwimy (G &si 3

CEMEMES, SUHTLLD, alagiurt @, sawlwundr sH5s, euisuml Lib,
EpmLmmals  sagg, Hebumlid,  eerdl, yelwrliwn,  sdwpiseter
allemem Wi B &6T

e IV sullingseflsr Henewrs Gamium®b & e 3

SUOPESHET srarmsesd, olumEaesn - Osrasriflub wHobh sk
@ERWSHH 9sh wHmID Ume CHETLUTHSET - sUlprear  Cummmlw
SADBEEHTLUND - FRS HTOVSEHIM aWSSMaD, Eaalluyb — FBIGETa [HH]Hk&SEBID,
SMDWPSRISEGD — FRASHTUSH0 gHoINE LHDDL @DESDE — SLAOBLHS
BTH&afley @Fmpiaseflsir Qeumni

SVE V  QBHW CFW GuEsi whHmin @nEw Uesst UMLIG M &S 3
Slp e erfledr Limis ey

apsw al@smalcurila glpissisr ke - @BBwreldar Nm UGS eafld

SOIDL UL IG6T SMGsL — SWnflumms @ uUssn — EHREW WHSsaSH 60

Flgs LEGSSUSHM LUBRG - &S00 GE, mEOLWSSLUGEST — S LD

L& 5Sm &l giFa auremm

Contact Periods:
Lecture: 15 Periods Tutorial: — Periods Practical: - Periods Project: - Periods
Total: 15 Pericds

TEXT-CUM-REFERENCE BOOKS

1. sUPs uyeny - D&ESEHD LsrUm@ILD - @5.C5. atemar (Qeuefluf@: S LPBTH
LML Emey Inmmith &salluilwey Lemf &6 &wasLh)
salafls sl - emearau]. @e. &BSTD (s er yeribh)

3. B - masms BHESmuild) FhissTa Bay Brsflsn (Qsmaailuis) giemm
Qeavarflui®)

4 QUT@EDE - SLDHDBISMT Brsflsh (Qgmasfwed smmp Qaafluf@m)

5. Social Life of Tamils (Dr.K K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

8. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International
Institute of Tamil Studies

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu) (Published
by: International Institute of Tamil Studies)

8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: International
Institute of Tamil Studies)

9. Keeladi-'Sangam City Civilization on the banks of river Vaigai' (Jaintly Published by: Department
of Archaeology & Tamil Nadu Text Book and Educational Services Corporation. Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby:
The Author) 5

P

/ \ s
( | e
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11. Porunai Civilization (Jointly Published by: Department of Archaeclogy & Tamil Nadu Text Book

and Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book

B U@ wenm:

QarLys lwimer 2 &t u LI

QUIH5LN

100
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SEMESTER |
INTRODUCTION TO ELECTRICAL AND ELECTRONICS Category: BSC
ENGINEERING LITIPlalc
U21EC101 (Common to ECE and M : .
For ECE, It is offered during | Semester and 210|002
For M, It is offered during Il Semester)

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

e To learn the basic concepls of electric circuits
e To acquire the knowledge on constructional details of DC and AC machines
e To understand the working of measuring instruments and consumer electronic gadgels

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Outline the fundamental concepts of electric circuits (Understand)
CO2: Utilize DC machines for real time applications (Apply)

CO3: Explain the construction and operation of AC machines (Understand)
CO4: Compare the principles of various measuring instruments (Apply)
CO5: Summarize the consumer electronic gadgets (Understand)

CO-PO MAPPING:

COs FOs PQO1|PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | PO9 |PO10/PO11|PO12|PSO1|PSO2
CO1 2 - - = < = = - - % - = = =
co2 3 2 . = s . i = - = . = : ;
CO3 2 - - = - = = = = - - % - .
CO4 3 2 2 2 = = A = = = = = o
CO5 2 - - = = : = 3 - . _ - B )

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I FUNDAMENTALS OF ELECTRIC CIRCUITS 6

Basic terminology — Voltage, current, power, electromotive force, resistor and its types, capacitors
and inductors — Types, V- relations and energy stored — AC fundamentals — Three phase power
supply — Line and phase voltages — Star connection — Delta connection

UNIT I DC MACHINES 6
Conslruction — Operating principle — Types — Applications of DC generator and motor
UNIT [l AC MACHINES 6

Construction — Principle of operation — Types — Applications of transformers — Single and three phase
induiction motor — Stepper motor — Servo__mqt_or

: % Page 16 of 214
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UNIT IV MEASURING INSTRUMENTS 6

/oltmeter — Ammeter — Digital multimeter — Megger — CRO — Storage oscilloscope — Energy meter
— Spectrum Analyzer

UNIT V CONSUMER ELECTRONICS 6
Microphone — Loud speaker — Display devices — Digital cameras — Smart TV — Washing machine -
Microwave oven — Mobile phones

Contact Periods:

Lecture: 30 Periods Tuterial: — Periods Practical: — Periods Project: — Periods
Total: 30 Periods

TEXT BOOKS:

1. S.Salivahnan, R.Rengaraj, G R Venkatakrishnan., “Basic Electrical, Electronics and Measurement
Engineering”, 1% edition, Tata McGraw Hill Publishing Company Ltd, 2018

2. AK.Sawhney, "A course in Electrical and Electronic Measurements and Instrumentation” 2™
edition, Dhanpat Rai & Sons, 2008

REFERENCES:

1. Bhattacharya S.K., “Electrical Machines”’, 4t gdition, McGraw-Hill Education, New Delhi, 2017
2 Mitchel E Schultz, “Basic Electronics”, 10"  edition, McGraw Hill Publishers, 2017
3. Bali S P, “Consumer Electronics”, 15! edition, Pearson Education Asia Pvt. Ltd., 2008

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment [ Assessment Il
(100 Marks) (100 Marks)
S BT Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / : Assignment / ;
; Written Written
Case Study / Test Case Study/ | +oq;
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Rale Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Ceordinator can choose any one / two components based
on the natuire of the course.

“uim

A qy
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SEMESTER |
CALCULUS AND DIFFERENTIAL EQUATIONS Category: BSC
U2IMA101 | (Common to AD, BN, CE, CH, CS, CS(AIML), EC,IT, | L | T | P | J
ME and Ml) 31000

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

* Tounderstand the concepts of matrices and calculus which will enable them to model and analyze
physical phenomena invelving continuous change

* To understand the methedologies involved in salving problems related to fundamental principles
of calculus

* Todevelop confidence to model mathematical patiern and give appropriate solutions

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the knowledge of matrices with the concepts of eigenvalues to study their problems in
core areas (Apply)

CO2: Apply the basic techniques and theorems of functions of several variables in other areas of
mathematics (Apply)

CO3: Analyze the triple integrals techniques over a region in two dimensional and three dimensional
geometry (Apply)

CO4: Apply basic concepts of integration to evaluate line, surface and volume integrals (Apply)

CO5: Solve basic application problems described by second and higher order linear differential
equations with constant coefficients (Understand)

CO-PO MAPPING:

POs
COs

CO1
co2
COos3
CO4
CO5

PO1|PO2 | PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | POSY [PO10|PO11 PO12|PSO1(PSO2

w 3] M w w
[y 3% ro 4% (18]

1

'

1

|

1

'

1}

1

L}

1

1

1

Correlation levels: 1: Slight (Low) 2- Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I MATRICES 9+3

Eigenvalues and eigenvectors — Properties (without proof) — Cayley Hamilton theorem (wilhout proof)
— Diagonalization using orthogonal transformation — Applications

UNIT Il FUNCTIONS OF SEVERAL VARIABLES 9+3

Partial derivatives — Total derivative — Jacobians — Taylor's series expansion — Extreme values of
functions of two variables — Lagrange multipliers method

Desrine Page 18 of 214
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Epser Bopingd
UNIT 1ll MULTIPLE INTEGRALS 9+3
Doubie integrals — Change of order of integration — Triple integrals — Applications in area and volume
UNIT IV LINE AND SURFACE INTEGRALS 9+3

Line integrals — Surface intedrals — Green's theorem in a plane — Gauss divergence theorem — Stokes'’
thearem (excluding proofs)

UNIT V ORDINARY DIFFERENTIAL EQUATIONS 9+3

Second and higher order linear differential equations with constant coefficients — Variable coefficients
— Euler Cauchy equation — Legendre's equation — Method of variation of parameters — Applications

Contact Periods:

Lecture: 45 Periods Tutorial: 15 Pericds Practical: - Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. Erwin Kreyszig, "Advanced Engineering Mathematics”, 10" edition, Wiley India Pvt Ltd, New Delhi,
2018
2. Grewal B S, "Higher Engineering Mathematics”, 44" edition, Khanna Publishers, New Delhi, 2017

REFERENCES:

1. Bali N P and Dr Manish Goyal. "A text book of Engineering Matheimatics”, 12" edilion, Laxmi
Publications, 2016

2. Thomas G B and Finney R L, "Calculus and Analytic Geometry", 14" edition, Pearson Education
India, 2018

3. Maurice D Weir, Joel Hass and Christopher Heil, *“Thomas Calculus”, 14" edition, Pearson
Education, India, 2018

4. James Stewart, "Calculus: Early Transcendental”, 7" edition, Cengage Learning, New Delhi, 2015

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment I
(100 Marks) (100 Marks)
25 5 G Total Internal End Semester
" In.diwdua:f & In'dlwdua1 ; Assesartiants Examinations
ssignmen . ssignment :
Case Study / ngg:?n Case Study / 1\{\; r;?en
Seminar / Seminar /
Project /| MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Rale Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presenlations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

Page 19 of 214
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SEMESTER |
ENGLISH FOR TECHNOLOGISTS Category: HSMC

U21EN101 | (Common to AD, BM, CH, CE, CS, CS(AIML),EE,EC, | L | T [P | J |C
ME, M! and IT) ilal2l0 2

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

e To Infer and Interpret the meaning of Technical, Business, Social and Academic contexts
= To enhance the listening skills and facilitate effective pronunciation
s To make effeclive presentation and conversation in technical and professional environment

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Comprehend language and leamn strategies for error-free communication (Understand)
CO2: Improve speaking skills in academic and social contexts (Apply)

CO3: Enhance both reading and writing skills to excel in professional career (Analyse)

CO4: Evaluate different perspectives on a topic (Analyse)

CO&: Develop listening skills to understand complex business communication in a variety of global
english accents through Personality Development (Understand)

CO-PO MAPPING:

POs
£ PO1|PO2|PO3|PO4 |POS5 | PO6 | PO7 | PO8 | POY |PO10[PO11|PO12|PSO1|PSO2
Cco1 - - - - - - - - = 3 - 1 - -
Cc0o2 - - - . - - - S 2 3 = = - =
CO3 - - - - - - - - 2 3 - 1 - -
co4 - - - - - - - - 2 3 - - - -
CO5 = = = - - - - 2 - 3 - 1 - -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | SUBJECTIVE INTROSPECTION 3
Module:1 Vocabulary Building
Activity: Word Puzzles, Snappy words, Word Sleuthing
Module:2 Introducing and Sharing Information
Activity: Get to know oneself, Introducing Peer Members
Module:3 Opinion Paragraph
Activity: Note making, analyzing and writing a review
( K
Hazd of t¢
Electronic: Page20:01214
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UNIT Il CAREER ENHANCEMENT

Module:4 Reading Comprehension

Activity: Reading Newspaper articles/Biogs, Sentence completion
Module:5 E-mail Communication

Activily: Drafting personal and professional emails

Module:6 Career Profiling
Activity: Resume Writing & Digital Profiling

UNIT Il LANGUAGE ADEPTNESS

Module:7 Rewriting passages

Activity: Conversion of voices & Rephrasing Articles
Module:8 Enhancing Pronunciation skilis

Activity: Listening to short technical Reels and reproducing it
Module:2@ Making Conversations

Activity: Role play & Narrating Incidents

UNITIV  TECHNICAL WRITING

Medule:10 Spotting Errors

Activity: Proof reading, Rewriting seniences

Module:11 Data interpretation

Activity: Interpretation of Graphics/Charts/Graphs
Module:12 Expository Writing

Activity: Picture inference, Captions for Posters& Products

UNIT V LANGUAGE UPSKILLING

Module:13 Listening for Specific Information
Activity: TED talks/Announcement/Documentaries
Module:14 Presentation

Activity: Extempore & Persuasive Speech
Module:15 Team Communication

Activity: Team building activities, Group Discussion

LIST OF EXERCISES

Introducing oneself

Role play

Listening to short technical Raels

Listening to TED Talks/ Announcements/ Documeniaries
Presentation

Group Discuission

9% L ol B

Contact Periods:
Lecture: 15 Pericds Tutorial: — Periods Practical: 30 Pericds

KPRIET

3

Project: — Pericds
Tolal: 45 Pericds
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TEXT BOOKS:
1. Ashraf Rizvi, “Effective Technical Communication”, 279 edition, Mc Graw — Hill. India 2017
2. Rod Elliis, “English for Engineers & Technologists”, Vol. II: (English for Engineers and

Technologist: A Skills Approach). 2°¢ edition, Orient Black Swan, 1990

REFERENCES:
1. Raymond Murphy, ‘Intermediate English Grammar”, 2" edition, Cambridge University Press,

2009

2. Thomas L Means, “English and Communication for Colleges”, 4" edition, Cengage 2017
3. Using English: "A Coursebook for Undergraduate Engineers and Technologists”, 1#tedition, Orient
Black Swan, 2017

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment ||
(Theory) (Practical) "
(100 Marks) (100 Marks) Theory Practical
: Examinations Examinations
“Individual Evaluation of
Individua Laboratory (Examinations (Examinations
Assignment / Written Observation, will be will be
Case Study/ | " ¢ Record Test conducted for conducted for
gen_'nnar / Miini (Rubrics Based 100 Marks) 100 Marks)
raject/ MCQ Assessments)
40 60 15! 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can choos

on the nature of the course.

Electronics
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SEMESTER |

‘Category: BSC
ENGINEERING PHY
U21PH101 SR L{T|P|dJ]|C
(Common to all Programmes)

0 1T A~ - 1

PRE-REQUISITES:

e Nil

COURSE OBJECTIVES:

s  To understand the fundamental principles of laser and fibre optics wilh their applications

= To acquire the knowledge of ultrasonic waves, thermal conductivity and properties of liquids
s To understand the concepls of crysiais

COURSE OUTCOMES:

Upon completion of the course, the student will be able to
CO1: Demonstrate the types of laser for various industrial and medical applications (Understand)
CO2: Apply the concepts of fibre optics in enginesring (Understand)

CO3: Understand the production methods of ultrasaonic waves and uses in engineering and medicine
(Understand)

CO4: Apply the cancepts of thermal conductivity in hybrid vehicles and viscosity of liquids in
engineering applications (Undersiand)
COS: Explain the basic concepls of crystals and its growth techniques (Understand)

CO-PO MAPPING:

coa os PO1|PO2|PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12(PSO1|PS0O2
CO1 3 2 1 - - - - - . - . " = -
co2 3 2 1 - - - - - 5 = = = - .
COo3 3 2 1 - - - - - = - - = " s
CO4 3 2 1 - - - - - " = " 5 . _
CO5b 3 2 i | = § - - = = = - = = " ”
Correlation levels: 1: Slight (Low) 2. Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I LASER ]

Laser characteristics — Spontanecus and stimulated emission — Pumping methods — CO: laser —
Semiconductor laser — Material Processing — Seleclive laser Sintering — Hologram — Medical
applications (Opthalmaology)

UNIT Il FIBER OPTICS 6

Total internal reflection — Numerical aperture and acceptance angle — Classification of optical fibers
(Materials, modes and refractive index profile) — Fiber optical communication system — Displacement
and temperatLire sensor — Medical Endoscopy

UNIT 11 ULTRASONICS 6

Properties of ultrasonic waves — Plezoelecriic generator — Acoustic grating — Applications of
vitrasonics in industry— SONAR — NDT - Ultrasonic scanning methods — Fetal heart movement

e
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UNITIV ~ THERMAL PHYSICS AND PROPERTIES OF LIQUIDS 6

Mades of heat transfer — Thermal conductivity — Lee's disc method — Solar thermal power generation
— Hybrid vehicles — Microwave oven — Surface tension and coefficient of viscosity — Poiseuille’s flow
experiment

UNITV CRYSTAL PHYSICS 6

Unit cell — Bravais lattices — SC, BCC, FCC structures — Miller indices — d spacing in cubic lattice —
Crystal growth from melt: Bridgeman Technigue — Silicon ingots from Czochralski method —  Silicon
wafers from ingots and its applications

LIST OF EXPERIMENTS (INDICATIVE)

Determination of the wavelength of a given laser source

Determination of acceptance angle and numerical aperture of an optical fibre

Determination of velocity of sound and compressibility of a liquid using Ullrasonic interferometer
Determination of thermal conductivity of a bad conductor using Lee’s disc method
Determination of viscosity of the given liquid using Poiseuille’s flow method

ke Ik g

Contact Periods:

Lecture: 30 Periads Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. Bhattacharya D K and Poonam Tandon, ‘Engineering Physics”, 2" edition, Oxford University
Press, Chennai, 2017
2. Marikani A, "Engineering Physics”, 3 edition, PHI publishers, Chennai, 2021

REFERENCES:

1. Shatendra Sharma and Jyotsna Sharma, “Engineering Physics”, 27 edition, Pearson India
Education Services Private Limited, Chennai, 2018

2. Avadhanulu M N, Kshirsagar P G and Arun Murthy TVS, “A Text book of Engineering Physics”,
27 Edition, S Chand Publishing, New delhi, 2018

3. Thyagaran K, Ajoy Ghatak, "Lasers — Fundamantals and Applications”, 2" edition, Laxmi
Publications Pvt Limited, New delhi, 2019

4. hitps:/inptel.ac.in/downloads/104104085/

5. httpsi/inptel.ac.in/courses/122107035/8/

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
Theo (Practical) .
{1{00 Marryk)s} (100 Marks) Theory Prachios|
= Evaluation of Examl_natl_ons Examl_natl_ons
*Individual Laboratory (Examinations (Examinations
fEsgmnenty Written Observation will bo Vil be
Case Study / Test Ratord ! Test conducted for conducted for
Seminar / Mini b 100 Marks) 100 Marks)
Proiect / MCQ (Rubrics Based
! Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Dehates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two componerniis based
on the nature of the course.
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SEMESTER |

Category: BSC

ENGINEERING CHEMISTRY
U21Ccy101 L|T|P|J|C
(Common to all Programmes)

2|0 |20

PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

e Toinculcate the fundamentals of water technology and electrochemistry
o To gain basic knowiedge of corrosion of metals and alloys
» To acquire knowledge about the properties of fuels and applications of polymers

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the principles of water technology in treatment of industrial and domestic water and
estimate the various constituents of industrial water (Apply)

CO2: Describe the principles and applications of electrochemical cells. fuel cells and sclar cells
(Understand)

CO3: Ouiline the different types of corrosion processes and preventive methods adopted in industries
(Understand)
CO04: Explain the analysis and calorific value of different types of fuels (Understand)

COB5: Classify the polymers and their engineering applications (Understand)

CO-PO MAPPING:

i s PO1| P02 |PO3 | P04 | PO5 | POB | PO7 | PO8 | POY |[PO10|PO11|PO12|PSO1|PSO2
CO1 3 1 - - - - 2 - 1 - - 1 - -
co2 3 1 E - - - 2 - 1 = : 1 = 5
CO3 3 1 - - - - 2 - 1 = - 1 = o
Co4 3 1 - - 2 - 1 . 5 1 = -
CO5 3 1 - - - - 2 - 1 - - 1 - -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT 1 CHARACTERISTICS OF WATER AND ITS TREATMENT 6

Characteristics of water — Hardness — Types, Dissolved oxygen, Total dissolved solids,
Disadvantages due to hard water in industries — (Scale, Sludge, Priming, Foaming and Causiic
embrittiement), Water softening methods — Lime-soda, Zeolite, lon exchange processes and reverse
Osmosis and their applications. Specifications of domestic water (ICMR and WHO)

Water treatment for municipal supply — Sedimentation with coagulant — Sand Filtration — Chlorination,
Disinfection methods — UV treatment, Ozeonolysis, Electro dialysis

_—

1

_-‘l.'
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Head-of the Department, ‘
Electronics & Communication Engineering, FRgRAb I Ak

w1

KPR Institute of Engineering and Technolagy,

Arasur, Coimbatore - 841 407.



B.E. - EC - R2021 - CBCS }

KPRIET

UNIT I ELECTROCHEMISTRY AND ENERGY STORAGE SYSTEMS 6

Introduction, Electrodes — (Calomel electrode), Electrochemical series and its applications, Brief
introduction to conventional primary and secondary batteries — (Pb acid, Lithium)

Fuel cells — Polymer membrane fuel cells, Solid-oxide fuel cells — Working principles, advantages,
applications. Solar cells — Dye sensitized solar cells — Working principles, characteristics and
applications

UNIT Hi CORROSION AND ITS CONTROL 6

Types — Dry — Chemical corrosion and Wet — Galvanic and differential aeration (Pitting, Crevice,
pipeline) — Factors influencing rate of corrosion — Corrosion control methods — Sacrificial anode and
impressed current method — Protective coaling — Electroplating — Ni plating

Alloys — Ferrous (stainiess steel), Heat treatment — Non-ferrous alloys (Brass -Dutch metal, German
Silver) — Composition, properties and uses

UNIT IV FUELS AND COMBUSTION 6

Fuels- Solid fuel: Coal - Analysis of coal (Proximate analysis only) — Liquid fuel — Manufacture of
synthetic petrol (Bergius process) — Octane number, cetane number, Knocking in engines- Anti-
knocking agents, Gasoline additives, Gaseous fuel: Compressed natural gas (CNG) — Liquefied
petroleum gases (LPG) — Composition only

Calorific value — Higher and lower calorific values — Flue gas analysis (ORSAT method).
Measurement of calorific value using bomb calorimeter, Three-way catalytic converter — Selective
catalytic reduction of NOx

UNIT V POLYMERS 6

Introduiction — Monomer, dimers, functionality, degree of polymerisation, transition giass temperature
Classification of polymers, Difference between thermoplastics and thermosetting plastics,
Engineering application of plastics - ABS, PVC, PTFE and Bakelite

Types of compounding of plastics — Moulding, Injection moulding, Extrusion moulding, Campression
mouilding

Conducting polymers — Polypyrrole, Polyacetylene, Polyaniline — Structure and applications,
Composites — FRP — Properties and applications

LIST OF EXPERIMENTS (INDICATIVE)

1. Determination of total, permanent and temporary hardness of a given sample water by EDTA
method

2. Estimation of ferrous ion by potentiometric titration

3. Estimation of Copper in Brass by EDTA method

4. Determination of percentage of moisture, volatile, ash and carbon content in a given sample of
coal.

5. Determination of molecular weight and degree of polymerization of an oil sample by viscosity
measurement (Osiwald's viscometer).

6. Determination of chloride content in the water sample

7. Determination of strength of HCI by pH metric method

Contact Periods:

Lecture: 30 Periods Tutorial: — Periods Practical: 30 Pericds Project: — Periods
Total: 60 Periads

TEXT BOOKS:

1. Jain P C and Monika Jain, “Engineering Chemistry”, 16" edition, Dhanpat Rai Publishing
Company, Pvt. Ltd., New Delhi, 2015

2. Vairam S, Kalyani P and Suba Ramesh; *Engineering Chemistry’, 2 edition, Wiley India Pvt. Ltd,
New Delhi, 2014 \\ -

f.
N
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REFERENCES:

1. Friedrich Emich, “Engineering Chemistry”, 2" edition, Scientific International Pvt. Ltd, New Delhi,

2014
2. Prasanta Rath, “Engineering Chemistry”, 15 edition, Cengage Learning India, Pvt. Ltd, Delhi, 2015
3. Shikha Agarwal, “Engineering Chemistry, Fundamentals and Applications”, 1 edition, Cambridge
University Press, 2015
4. hitps://nptel.ac.inicourses/113/104/1131 04008/

.EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) 2
(100 Marks) (100 Marks) Theory e
= = shon of Examinations Examinations
2 '“,d"“d“a{‘r Laboratory (Examinations (Examinations
Csmgngedn ;| Writien Observation, e will be will be
a ase '}‘r‘g | Test Record L conducted for conducted for
cebiziiatolli bl (Rubrics Based 100 Marks) 100 Marks)
Project / MCQ Assessments)
40 60 75 25 ’
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one /two components based
on the nature of the course.

il {;‘ =
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SEMESTER |

Category: ESC
U21CSGO1 PROBLEM SOLVING AND C PROGRAMMING LlTIplgle
(Common to all Programmes)
20203

PRE-REQUISITES:
» NIL

COURSE OBJECTIVES:

* To provide exposure to problem-solving through programming
¢ To develop computational thinking perspective of one's own discipline
= Towrite, compile and debug programs using C language

COURSE OUTCOMES:

Upen completion of the course, the student will be able to

CO1: Formulate the algorithmic solutions for a given computational problem (Understand)
CO2: Describe modularization, structures and pointers in C language (Understand)

CO3: Design and implement algorithms for a given problem using C control structures (Apply)
CO4: Apply the C programming constructs for searching and sorting techniques (Apply)

COS: Solve real time problems using suitable non-primitive data structures in C (Apply)

CO-PO MAPPING:

COs A PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POS [PO10/PO11|PO12 PSO1 PSQ
CO1 2 1 1 2 - - - 1 2 2 - 3 - -
co2 2 1 1 2 - - 1 2 2 - 2 -

Cco3 3 2 2 2 - 2 - 1 2 2 - 2 - -
CO4 3 2 2 2 - - - 1 2 2 - 2 - =
CO5 3 2 2 2 - - - 1 2 2 - 2 - =
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | COMPUTATIONAL THINKING 6

Computational Thinking — Modern Comptiter — Information based Problem solving — Real world
information and Computable Data — Data types and data encoding — Number Systems — Introduction
to programming languages — Basics of C programming — variables— Data types — keywords — C
program structure — Simple programs in C

UNIT [l ALGORITHMIC APPROACH 6

Logic — Boolean Logic — Applications of Propositional logic — Prohlem Definition — Logical Reasoning
and Algorithmic thinking — Pseudo code and Flow chart — Constituents of algorithms — Sequence,
Selection and Repelition — Problem understanding and analysis — Control structures in C — Algorithm
design and implementation using control structures
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UNIT HI SEARCHING, SORTING AND MODULARIZATION 6

Data Organization — Arrays — Introduction to Searching and Sorting — Linear Search, Binary Search
— Basic sorting techniques — Two-dimensional arrays — Matrix manipulation — Modularization —
Functions — Function prototype — Function definition — Function call — Built-in functions (string
functions and math functions) — Recursion

UNIT IV STRUCTURES AND POINTERS 6

Pointers — Pointer operators — Pointer arithmetic — Arrays and pointers — Array of pointers — Example
Program — Sorting of names — Parameter passing — Pass by value — Pass by reference — Structure
_ Nested structures — Pointer and Structures — Array of structures — Example Program using
structures and pointers = Unions

UNIT V FILES 6

Files — Types of file processing — Sequential access — Random access — Sequential access file —
Example Program — Finding average of numbers stored in sequential access file — Random access
file — Example Program — Transaciion processing using random access files — Command line
arguments

LIST OF EXPERIMENT

A. Lab Programs

1. Using |0 Statements, get higher secondary marks of a student. Calculate and display the medical
and engineering cut-off marks. [ Assume the calculation formula]

2. Develop a C program to emulate the operations of an ATM using control structures.
Authentication, Depasit, Withdrawal, and Balance check and pin change operations are to be
supported

3. Develop a calculator to perform the operations including addition, sublraction, muitiplication,
division and square of a number

4. Given different prices of a vegetable which is varying through the day (fram morning to evening),
find out the best buy price and sell price for the maximum profit. Eg. For the prices 3335, 28,
36, 39, 25, 22, 31], best buy is at 28 and best sell is at 39

5. Collect height and weight of 4 of your friends and calculate their body mass index. Use 2
dimensional array to store the values

6. Weights of 10 students of your class who are standing in a line is given in a random order. Find
out if there is a heavy person whose weight is the sum of previous two persons

7. Convert the given decimal number inte binary, octal and hexadecimal numbers using user defined
functions

8. From a given paragraph perform the foliowing using built-in functions:

a) Find the total number of words
b) Capitalize the first word of each sentence

9 Solve Towers of Hanoi using recursion

10. Develop an expense manager which reads date, product, price and product category. The
program should display the total expense amount based on product categaory or date as per user's
selection. Use struciures

11. Develop a banking application to store details of accounts in a file. Count the number of account
holders based on a search condition such as - whose balance is less than the minimum balance

X /
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B. Mini project (SAMPLE)

Create a Railway Reservation system with the following modules of Boaking,

* Availability checking

= Cancellation

= Prepare chart
Contact Periods:
Lecture: 30Periods Tutorial: —Periods Practicall 30 Periods Project: — Periods

Total: 60 Pericds

TEXT BOOKS:

1. David D. Railey and Kenny A.Hunt , ‘Computational Thirking for Maodern problem Solver”, 1t
Edition, CRC Press, 2014

2. Brian W. Kernighan and Dennis Ritchie, “ The C Programiming Language” , 2 Edition, Pearson,
2015

REFERENCES:

1. Paolo Ferragina and Fabrizio Luccio, “Computational Thinking First Algorithms’, Then Code” 15t
Edition,Springer International Publishing, 2018

2. Reema Thareja, “Programming in C", 2" Edition, Oxford University Press, 2016

3. Paul Deitel and Harvey Deitel, “C How to Program", 7' Edition, Pearson Publication

4. Juneja, B. L and Anita Seth, “Programming in C*,1s! Edition, Cengage Learning India Pvt. Ltd.,
2011

5. Pradip Dey, Manas Ghosh, “Fundamentals of Computing and Programiming in C”, 1%t Edition,
Oxford University Press, 2009

EVALUATION PATTERN:

F Continuous Internal Assessments End Semester Examinations
Assessment | Assessment |l
(Theory) (Practical) :
Theory Practical
{100 Marks) (10_0 Marks) Examinations Examinations
“Individ Evaluation of
A I”.d“” ual Laboratory (Examinations (Examinations
ssignment j Written |  Observation, will be will be
Case Study/ | " o Record Test | conducted for conducted for
Se"'ﬁ_'”ar / Mini (Rubrics Based 100 Marks) 100 Marks)
Project/ MCQ Assessments)
40 60 75 25
25 25 25 25
50 l 50
Total: 100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coardinator can choose any one/ two components based
on the nature of the course.
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SEMESTER |

~ Category: ESC
EN EERI STUD
U21ECG03 " H e L|T|P|J|C
(Common to all Programmes)
o|0|4|0]2

PRE-REQUISITES:
e NIL

COURSE OBJECTIVES:

e Toenable the students understand the functioning of simple to complex devices and systems
« To help the students design and build simple applications on their own

« To create an immersive environment in the engineering lab

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand basics of electronics (Understand)
CO2: Use basic electronic components and Arduino for prototyping (Apply)
C03: Create simple real time use cases (Create)

CO-PO MAPPING:

PO
COs s PO1 | PO2 |PO3 | PO4 | POS | POB | PO7 | PO8 | PO9 |PO10{PO11|PO12|PSO1|PSO2
co1 3 1 1 1 2 - % - 1 . 3 1 2 8
co2 3 3 3l 3 2 2 1 1 2 2 = 1 2 4
Cco3 3 3 3 3 3 Z 3 3 3 = 2 3 2 3
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS

Basics of Electronics

1. Breadboard Basics — LED glowing, Ohm’s Law
Series and Parallel Circuits

2. Controlling the circuit response using Potentiometer
Capacitor Charging and Discharging

3. Water level Indicator using transistor
Touch sensar using transistor

4. Automatic night light- (LDR —transistor) circuit
Fire alarm Circuit

5. iR Sensor-Obstacle detecting circuit
Doorbell using 555 Timer circuit

6. LED Chaser circuit using Counter IC
Shadow detector using IC741

7. Regulated output using Regulator IC
Logic gate Realization

Electronics & Communicaton ~zonp, Page31of214
KPR institite of Lncincering and T v,
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Basics of loT (With Arduino)
1. Basics of ARDUINO and loT

Working with LEDs
2. Working with digital switch

Adjusting voltage using potentiometer
3. Measuring the presence / absence of light using LDR

Finding the distance of an object using ultrasonic sensor
4. Finding the Temperature and Humidity in the surroundings

Detecling the motion of human using PIR
5. Working with Servo motor

Establish communication using Bluetooth
Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 60 Pericds Project — Periods

Total 60 Periods

EVALUATION PATTERN:

Continuous Internal Assessments

Evaluation of course workbook, Tasks
(Rubrics based)

100
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SEMESTER Il

Category: HSMC
TAMILS AND TECHNOLOGY LIiTIPlaglc

U21GEG02

(Common to all programs)
17100 0|1

PRE-REQUISITES:
+ Nil

COURSE OBJECTIVES:
Upon completion of the course, the student will be able to

» To learn weaving, ceramic and consiruction technology of Tamils
e To understand the agricuiture, irfigation and manufacturing technology of Tamils
» To realize the development of scientific Tamil and Tamil computing

COURSE OUTCOMES:

CO1: Understand the weaving and ceramic technology of ancient Tamil people nature (Understand)

C02: Understand the construction technology, building materials in sangam period and case studiss
(Understand)

CO3: Infer the metal process, coin and beads manufacturing with relevant archaeological evidence
(Undlerstand)

CO4: Realize the agriculture methods, irrigation technology and pearl diving (Understand)
CO5: Apply the knowledge of scienlific Tamil and Tamil computing (Apply)

CO-PO MAPPING:

|
PO
COs ° PO1|PO2 |PO3 | PO4 | PO5 | POB | PO7 | PO8 | PO9 |PO10|PO11(PO12|PSO1|PSO2
co1 -l =-1-1-1-1-13|838]|-12]|-]3]| - -
c02 - - - - - - 3 3 - 2 2 3 - -
co3 - -l - - - s | &) &) = | 2 - 3 - -
co4 - - - - - - 3 3 - 2 - 3 - -
Cco5 - - - - - - 3 3 - 2 - 3 - -
Correlation levels: 1: Slight (Law) 2: Moderaie (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | WEAVING AND CERAMIC TECHNOLOGY 3

Weaving Industry during Sangam Age — Ceramic technology — Black and Red Ware Pctteries (BRW)
— Graffiti on Potteries

UNIT I DESIGN AND CONSTRUCTION TECHNOLOGY 3

Designing and Structural construction House & Designs in household materials during Sangam Age
— Building materials and Hero siones of Sangam age — Details of Stage Constructions in
Silappathikaram — Sculptures and Temples of Mamallapuram — Great Temples of Cholas and other
worship places — Temples of Nayaka Period — Type study (Madurai Meenzakshi Temple) — Thirumalai
Nayakar Mahal — Chetti Nadu Houses, Indo - Saracenic architecture at Madras during British Period

JE—
P
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UNIT Il MANUFACTURING TECHNOLOGY 3

Art of Ship Building — Metallurgical studies — Iron industry — Iron smeiling, steel —Copper and gold-
Coins as source of history — Minting of Coins — Beads making-industries Stone beads — Glass beads
— Terracotta beads — Shell beads/ bone beats — Archeological evidences — Gem stone types
described in Silappathikaram

UNIT IV AGRICULTURE AND IRRIGATION TECHNOLOGY 3

Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal Husbhandry —
Wells designed for cattle use — Agriculture and Agro Processing — Knowledge of Sea — Fisheries -
Pearl — Conche diving — Ancient Knowledge of Ocean — Knowledge Specific Society

UNITV SCIENTIFIC TAMIL & TAMIL COMPUTING 3

Development of Scientific Tamil — Tamil computing — Digitalization of Tamil Books — Development of
Tamil Software — Tamil Virtual Academy — Tamil Digital Library — Online Tamil Dictionaries — Sorkuvai
Project

Contact Periods:
Lecture: 15 Periods Tutorial: - Periods Practical: — Periods Project - Periods

Total 15 Periods
TEXT - CUM - REFERENCE BOOKS

1. SO0N& ATIMD - ID&E&EED LETUT@BILD - 5.5, Nerenar (Qauafluf@: SIDBT(H
UL Hre) nmmuih ssualiluilwie) Lanflser swpasin)
sanilafls sl - wemsaul. @&, &HsTD (e st rgHrih)

3. Bl - mams BH &SI FRISHTO BT Br&flsh (Qsmaeius ssmn
Qataflui@®)

4. QUIEBEB - ADHOESMT Brsflsb (A Taelwedn siemm Qaafllui@)

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

6. Social Life of the Tamils - The Classical Pericd (Dr.S.Singaravelu) (Published by: International
Inslitute of Tamil Studies

7. Historical Heritage of the Tamils (Dr.S.V.Substamanian, Dr.K.D. Thirunavukkarasu) (Published
by: International Inslitute of Tamil Studies)

8. The Contributions of the Tamils to Indian Cullure (Dr.M.Valarmathi) (Published by: International
Inslitute of Tamil Studies)

9. Keeladi-'Sangam City Civilization on the banks of river Vaigai' (Jointly Published by: Department
of Archaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby:
The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book
and Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book

EVALUATION PATTERN:

Total
Continuous Internal Assessment

100
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Category: HSMC
U21GEG02 5_15“5‘@@ QsmAdELLED Tl alale
(SiemeTTS 5l SIMMEEHEGD GLITSIeUITETSI)

110|001

wetTeallgw SlenmeETT 2iplay: CHmeauuilcvensy

LITL& S eor GIBITE 5 H1&6iT:

o sUllpieafler FRIsET QBF6Y, LTEMET alemsTSe) DHOID HLL L QaTllémIC U

GUISS DS
o sllprasflsar Frssme CasTmatmentn, BHFLLMFOTD OHAUD 2 MUSH (WLemDELT

©U&S HHD

e pefar spfleflwe sudlb wHmib saflgsdib GHiss Uflsh

UrLLD sHmEler eflemeareaseir:

CO1: shmsTAS SULTsalar GHFa MDD LIMENET 6meTSe) Q& rblen HmIL LD
&lss spmeamiga (Liflsa)

co2: srgsTang sulwisalda slLL Qmiamiub, sl GwmearL QUTEBLEST
nhmib Sieubenm sllanEEh sarhsdar GUSs ey (UFlsa)

CO3: Fhssmas sUipTsEalar 2 Camasasmibla), BT Wm S DHID nemfl &6
Fnihs Qsrasiiwue srsitmad ubhiu sipfle) (4TS

CO4: FrIsESHTOLS slbisaflar Caermamenio, BFLULTET WMDEST LWHDID PSS
Gaflss6 ess sl (LFls)

cos: pefar gflaflwe s whoib salssdp GUss UTbaesmaTaTaiD
HMID UWeTLGSS s8I0 (BHmeme Learu®h 58 56)

CO-PO MAPPING:

COs s PO1 | PO2 | PO3 | PO4 | PO5 | POB | POT | POS | POY [PO10{PO11|PO12|PSO1|PSO2
CO1 - - - - f - - 3 3 - 2 - 3 - -
co2 - - - - - - 2 3 - 2 - 3 - -
Cc0o3 - - - - - - 3 3 - 2 . 3 - -
CO4 - - - - - - 3 2 - 2 - 3 - -
co5 - : s = - = 3 | 3 = 2 . 3 . .

Correiation levels: 1: Slight (Low) 2: Maoderate (Medium) 3. Substantial (High)

LML &S L L BISEET:

VS | QEBFe] DML Lranears QHmsleum L LD 3

Fras sTsHd s asmld - uramars AsTElamL LD — &HUY Fleuli]
L&t L& e — unsimLmisefls) Bne ol WG ssT

-
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VGl ey wHmib sLigL g Agmfé mic Lih 3

FhIs SMSH0 algeausminlil) WwmHmih SLOLTTRISET HoID Fhgs STSH0
LG QunpLleaflar aigaembliy — &his BTSE 6 sLGUmear) QuTHLGEsLn
B@& gD - FleuluB smyse s Cueml sjaminliy Lummlw efleurmbissT — inmsayre
SHusEEDh CaralfseEsn — Crmpr &mugSsIl QUEBRECHTUNaET DMHmb Sim
UAUTLOS SIS — BTUSHT STevs CoHimulld mar — &l &L LemoliyassT Limm
SMISE — glenT Warm &) &ibnaT sLewih LOHLID GBI HTWEST LDAMTE) —
QFELEBTR ofGss — Nl geay srws66 Osarenaruis ABCHT-FTEITQFaTs
FL1Q L& &emeD

AuG Il 2 HuEHS Osmytleml Lin 3

&EUL SLH &ame — 2 Caursailuig — @obUs smdbherema — @by
2 GBS, 76 — UINTDHOIE &TeTm ST Q&FIDY IDMOID SHE [BTeTsi&eT —
BTS00 WAl &S6T SiFFI19.6560) — Wnaml] 2 (MG QSTEMHF T — & sdr —
SHEUITOOT TLY. L0 el & 6T — & (B0t nemfl &sair — &G W6 &6T — TS et H6T —
QmmauelLe) GMETmIHET — Fle I LIS &TTES 60 namflaerf] e auemsmar

AVG IV Ceuermemorenio WHmiD BFliunsars Qg mwle s Ui 3

Siememt, gifl, GRS, WHEG — CETOFHETMS GUIES sribllar wesRwSsiah -
SIUBmML UFTFliy - STOEMLEEEESTEH UaMmNSESUULL ReammissT -
Couarmearemin (DM ML CauaTTemremin FMibHs QFEWALTHELT — sLaFMT Sjiflay
LSFTELET LD — (L0 & &I LM mith W586E&ES50 - QUBRISLG GilEs L I mlay
- fleyeny oD

ANV sifleflwe sflh M mith &evl e &5 b 3
gmiaflwe sulldar sueTiFd — spanflafSs00 auerfedd — sUllp mrasanar
dearusHuy Qewssh — sdip QUETOUNGLEST 2 EanEsD — S0bh G e wa
s0efls swsL - sl Wdamiosn — GamamugsHs) UL SiGETFTH ST —
QEFMmHGsmalg HILL LD

Contact Periods:
Lecture: 15 Periods Tutorial: - Periods Praciical: — Periods Project  —Periods
Total 15 Periods

TEXT-CUM-REFERENCE BOOKS

1. BUPE aIgeunml - LDESEHD LarumEIW - C5. Q5. LNareanar (@ausfluf®: sbLETEG
LML Gme0 Dmid seuailuilws) Ul &eT SwpaLn)

2. salafls $UAD - Wemevay. @e. HHSTLD (6Nl T Yoah)

3. By - mams HHEEmIua &hissTa B&T Braflah (Qsmoeiud gemmn
Qeuarflufimy

4. QUIT®BEME - SLHOmST BIsKE0 (QsTaelwd semm Qeverflui@®)

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International
Institute of Tamil Studies

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu) (Published
by: International Institute of Tamil Studies)

8. The Contributions of the Tamils to Indian Culture (Dr.M Valarmathi) (Published by: International
Institute of Tamil Studies) G~

/ \}_ e
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Keeladi - ‘Sangam City Civilization on the banks of river Vaigal' (Jointly Published by: Department

of Archasology & Tamil Nadu Texi Book and Educational Services Corporation, Tamil Nadu)
10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby:

The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeoclogy & Tamil Nadu Text Book

and Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book

LH UG wenm:

N _ QLTG50
QarLiERwrer 2 61 ST
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SEMESTER ||
Category: ESC
U21EC201 CIRCUIT ANALYSIS LiT|P|a e

0(0|0)|3

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

* Tolearn the basic concepts and different methods of circuit analysis for DC and AC circuits
= Tounderstand the concept of network theorems and transient response
e To study the basic concepts of resonance circuits and two port network parameters

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Solve the DC and AC circuils using basic laws (Apply)

CO2: Apply network theorems for complex network reduction (Apply)

CO3: Examine the transient response of RL, RC and RLC circuits (Analyze)
CO4: lllustrate the concepts of resonance and coupled circuits (Apply)
COS: Explain the characteristics of two port network (Understand)

CO-PO MAPPING:

PO
COs . PO1|PO2 | PO3|PO4 | PO5 | POB | PO7 | PO8 | POS |PO10/PO11|PO12 PSO1|PS0O2
Co1 3 2 - - - - = - - - - 2 - 1
Co2 3 2 - - - - 2 = . g . 2 " 1
COo3 3 3 2 - 2 - - - - - - 2 - 1
Co4 2 = - = = - - - - - - 2 - 1
COs 2 = - - - - - - - - E 2 - 1
Correlation levels: 1. Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | BASIC CIRCUITS ANALYSIS 9

Basic electrical components — Resistor, capacitor, inductor — DC and AC circuits — Resistors in series
and parallel circuits — Ohm'’s law — Kirchhoff's laws — Mesh current and node voltage method of
analysis for DC and AC circuils — Network reduction — Voltage and current division, source
transformation, star and delta conversion

UNIT Il NETWORK THEOREMS FOR DC AND AC CIRCUITS 9

Network theorems — Superposition theorem, Thevenin's theorem, Norton's theorem, reciprocity
thearem, Millman's theorem, maximum power transfer theorem

UNIT Il TRANSIENT ANALYSIS 9

Natural response and forced response — Transient response of RC and RL for step input — Complete
respanse of RLC circuits for step input -
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UNIT IV RESONANCE AND COUPLED CIRCUITS g

Series and Parallel resonance — Variation of impadance and current with frequency, bandwidth, Q-
factor, selectivity — Coupled circuits — Self-inductance, mutual inductance, dot rule, coefficient of
coupling

UNIT V NETWORK PARAMETERS 9

Network parameters — Z-parameiers, Y-parameters, transmission (ABCD) parameters, hybrid
parameters — Interconnection of two port networks — Interrelationship between two port network
parameaiers

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project. — Periods

Total: 45 Periods

TEXT BOOKS:

1. William H. Hayt, Jr. Jack E. Kemmerly and Steven M. Durbin, “Engineering Circuit Analysis”, 81"
edition, McGraw Hill, 2018

2. Joseph Edminister and Mahmood Nahvi, “Electric Circuits”, Schaum’s Outline Series, 5"
edition, Tata McGraw Hill, New Delhi, 2018

REFERENCES:

1. Charles K. Alexander, Mathew N.O. Sadiku, "Fundamentals of Electric Circuits”, 6 edition,
McGraw Hill, 2019

2. A.Bruce Carlson, “Circuits: Engineering Concepts and Analysis of Linear Electric Circuits’, 2nd
edition, 2017

3. Sudhakar.A and Shyammohan S Palli, *Circuits and Networks: Analysis and Synthesis®, 5"
edition, McGraw Hill, 2015

4. Allan H.Robbins, Wilhelm C. Miller, "Circuit Analysis Theory and Practice’, 5" edition, Cengage

Learning, 2013

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
e el Total Internal End Semester
Individual Individual P Examinations
Assignment / ; Assignment / i
Wihitlen Writien
Case Study / Test Case Study / | .4
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 860 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coardinator can choose any one / two components based

on the nature of the course.

o M
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SEMESTER Il
Category: ESC
U21PH201 MATERIALS SCIENCE LT LR e

00|02

PRE-REQUISITES:
s Nil
COURSE OBJECTIVES:

* To gain the knowledge of conducting and semiconducting materials
e To understand the concepts of magnetic, dielectric and optical properties of materials
* To enhance the knowledge of new engineering materials

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Demonstrate the electrical characteristics of conducling materials (Understand)

CO2: Interpret the properties and types of semiconducting materials (Understand)

CO3: Compare various types of magnetic materials for engineering applications (Understand)
CO4: Explain the fundamental concepts of dielectric and optical materials (Understand)

COS&: Examine new engineering materials for industrial applications (Understand)

CO-PO MAPPING:

P
COs O PO1|PO2| PO3 | PO4 | PO5 | PO6 [ PO7 | PO8 | PO9 |[PO10|PO11|PO12|PSO1|PSO2
co1 3| 2| - " - 1 - = 5 = - 1 . =
coz 3 2 - - - 1 - - - - - 1 1 =
Cco3 81 8] -« 3 = 1 > 3 = - = 1 -
Cco4 8 | 2| = « | = 1 4 : : 5 - - 1 - =
COs 3 2 - - - 1 - - A - . 1 . -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | CONDUCTING MATERIALS 6

Classical free electron theory — Expression for electrical conductivity and thermal conductivity —
Wiedemann - Franz law — Drawbacks — Fermi distribution function — Density of energy states in metals

UNIT I SEMICONDUCTING MATERIALS 6

Intrinsic and Extrinsic semiconductor — Carrier concentration in n-type semiconductor — P-type
semiconductor(qualitative) — Applications of semiconductors — Salar cell — LED — Hall effect and its
experimental determination

UNIT 111 MAGNETIC MATERIALS 6

Origin of magnetism — Dia, para and ferro magnetic materials — Domain theory — Soft and hard
magnetic materials — Magnetic bubhle memories — GMR sensor
X

:L " e
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UNIT IV DIELECTRIC AND OPTICAL MATERIALS 6

Dielectrics — Types of polarisation — Electronic polarisation — Dielectric breakdown — Ferroelectrics —
Applications of dielectrics — Classification of optical materials — Nonlinear optics — Applications

UNIT V NEW ENGINEERNG MATERIALS AND CHARACTERIZATION 6
TECHNIQUES

SMA — SiC — GaN — Rhealogical materials — Nanomaterials — Synthesis (Ball milling and CVD) —
Quantum dot, quantum wire and quantum well(qualilative) — Characterisation techniques — Powder
XRD(guaiitative) — SEM

Contact Periods:

Lecture: 30 Pericds Tutorial: — Periods Practical. — Periods Project: — Periods

Total: 30 Pericds

TEXT BOOKS:

1. Wahab M A, “Solid State Physics: Structure and Properties of Materials”, 3* edition, Narosa
Publishing House, Chennai, 2018
2. Marikani A, "Materials Science”, 1stedition, PHI publishers, Chennai, 2017

REFERENCES:

1. Pillai S O "Solid State Physics”, 8" edition, New Age International Publishers, New Delhi, 2020

2. Bangwei Zhang, ‘Physical Fundamentals of Nanomaterials®, Chemical Industry Press, China,
2018

3. Joginder Singh Galsin, “Solid State Physics — An Introduction to Theary”, Academic Press, India,
2019

4. https:/inptel.ac.in/courses/108/108/108108122/

5. hitps://nptel.ac.infcourses/113/105/113105081/

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment ll
(100 Marks) (100 Marks)
o i Total Internal End Semester
Individual individuzal Assessments Examinations
Assignment / Written Assignment /| oo
Case Study / Test Case Study / Test
Seminar / Mini Seminar [ Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presenlations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

.,

[ — 4
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KPRIET

U21EN201

PERSONALITY ENHANCEMENT

(Common to AD, BM, CH , CE, CS, CS(AIML),EE,EC,ME,MI

and IT)

Category: HSMC
LIT|PIlJ
110210

Cc

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

* To develop of personality traits that contributes in the professional environment

= To create a basic awareness about the si

interpersonal communications
* Toenhance the level of self-confidence that helps to excel in the leadarship skills

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

co1:

overall self-development (Understand)

Cco2:
CO3:
CO4:
COs5:

CO-PO MAPPING:

nificance of soft skills in professional and
P

Nurture a deep understanding of personality development and interpersanal relationship for

Communicate proficiently in high-end interviews and in all social situations (Understand)
Synihesize complex concepts and present them in speech and writing (Analyse)
Negotiate and lead teams towards success (Understand)
Present ideas in an effective manner using web tools (Apply)

Céis P PO1|PO2 PO3| P04 | PO5 [POB| PO7 | PO8 | POY |PO10{PO11/PO12|PSO1|PSO2
Co1 - - - s - - - - 2 3 - 1 " .
PEE | =f»)~|=]l=|sf= |4 ]|2]|8]«]%] « | -
CcOo3 - - - - = = - = 2 3 - 5 = 5
CO4 - - - - - - . - 2 3 - - - -
CO5 - - = - - & - 1 3 - % o 5

Correiation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT1

LEXICAL REASONING

Module:1 Establishing Associations
Activity: Verbal Analogy, Logical Reasoning

Module:2 Lateral Thinking

Activity: Reasoning and Assertions
Module:3 Sentence Completion
Activity: Cloze Test, Single Word Subslitutes

——

T GlE st

Head

Electronics & Communics

KPR Inst
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UNIT Il SOCIAL CORRESPONDENCE

Module: 4 Etiqueties

Activity: Brain storming & performing in actions
Module: 5 Introspection

Activity: SWOT Analysis. Goal Selling
Module: 6 Co-verbal Gesture

Activity: Body Language, Nonverbal clies

UNIT I ART OF NETWORKING

Module: 7 Addressing a Multitude

Activity: Welcome address, Vote of Thanks, Public Speaking
Module: 8 Persuasive Communication

Activity: Making Technical Presentation

Module: 9 Career Oriented Communication

Activity: Face to face Conversation, Mock Interview

UNIT IV CRITICAL THINKING

Module:10 Organizing ideas

Actlivity: Mind Mapping

Module:11 Problem Solving Skills

Activity: Conflict management, Case Study
Module:12 Critical Review

Activity: Book/ Movie Review, Comparative Analysis

UNIT V CONTENT WRITING

Module:13 Reporis

Activity: Writing Event Report, Project Report
Module:14 Writing for Digital platform
Activity: Wriling Posts, Blogs

Module:15 Developing Content

Activity: Product Description, Writing Proposals

LIST OF EXERCISES
1. Listening to Inspirational Speech
2. Listening to Product Description
3. Book/Movie Review
4. Presenlation
5. Mock Interview
8. Public Speaking
Contact Periods:
Lecture: 15 Periods Tutorial: — Periods Practical: 30 Pericds
N /
,,,.’-_(""’_.’
= o
Head of the Department,
Electronics & Communication Enyineering,

KPR Institute of £ngi nNuiugy,

A et e
Arasur, Coimbatore - o041 4U/.

KPRIET

Project: — Periods
Total: 45 Periods

Page 43 of 214



QL5
B.E. - EC - R2021 - CBCS KP?‘?!ET

TEXT BOOKS:

1. Meenakshi Raman & Sangeetha Sharma. “Professional English: for AKTU" 15t edition, Oxford

University Press. 2018
2. Barun. K Mitra. “Personality Development and Soft Skills’, OUP India. 2 edition. 2016

REFERENCES:

1. Mathew Allen. “Smart Thinking: Skills for Critical Understanding and Wriling", 2™ edition, OUP
India, 2016

2. Means, Thomas L, “English and Communication for Colleges”, 4" edition, Cengage 2017

3. Using English, "A Coursebook for Undergraduate Engineers and Technologists”, 1%t edition, Orient
Black Swan, 2017

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment |
(Theory) (Practical) <
(100 Marks) (100 Marks) Theory Fractical
- Examinations Examinations
i Evaluation of
]”,d"‘”d“all Laboratory (Examinations (Examinations
Assignment/ |\ Observation, will be will be
Case Study / Test Record Test conducted for conducted for
Seminar / Mini (Rubrics Based 100 Marks) 100 Marks)
Project / MCQ Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

Head of the Dap

Electronics & Cor

O e
y . 4

.
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SEMESTER Il

Category: BSC }
NE COMPLEX S
U21MA206 LINEAR ALGEBRA AND M VARIABLE LTtlplalc

(for EC)
0 (2|0 |4

PRE-REQUISITES:
= Nil
COURSE OBJECTIVES:

» To understand the concepts of vector space for solving time domain control theory
o To use the concepts of complex analysis electrostatics
s To understand the concepts of singularities in the various domains of engineering fields

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Apply the concepts of the linear syslem of equations to solve core engineering problems (Apply)

CO2: Compare the linear independence and dependence of vectors and basis of vector space
(Understand)

CO3: Analyze the complex functions and their mapping in certain complex planes (Understand)

CO4: Evaluate complex contour integrals directly and use the Cauchy integral theorem in its various
versions (Understand)

CO5: Compute the residues of a function at given points or singularities and use the residue theorem
to evaluate a contour integral (Understand)

CO-PO MAPPING:

POs
COs

co1

PO1 | POZ | PO3 | PO4 | POS | POB | POT | PO8 | POY [PO10|PO11|PO12|PSO1(PSO2

co2

COo3
CO4
CO5

= » " 2 s ¢ " - - 1 - -

MWW W W
[ (S N A T o6
1
L
1
t
'

1
'

'

1
|
L}

'

Correlation levels: 1: Slight (Lew) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS
UNIT | LINEAR SYSTEMS 8

Geometric interpretation of linear syslem in 2 and 3 unknowns — Row reduction and echeion forms —
Vector equation — Matrix equation Ax=b-LU decomposition — Applications of linear systems

UNIT Ti VECTOR SPACES 9

Vector spaces — Subspaces — Linear combinations and linear system of equations — Linear
independence and linear dependence — Bases and dimensions — General linear transformations —
Kernel and range — Matrices of general linear transformation — Geometry linear operators — Change
of basis S

Héaf-:. of the Denartment.

Electronics & Comimunicato "

KPR Institute of f-ngineering and ;"-.,.:--,,:m:-,;'.i‘}"
Arasur, Coimbatore - - Pl &

Page 45 of 214




B.E. - EC - R2021 - CBCS ¢)

KPRIET
Eessm Berynd
UNITIII  COMPLEX DIFFERENTIATION 9

Functions of a complex variable — Analytic functions: Cauchy — Riemann equations (Cartesian form)
and sufficient conditions (excluding proof) — Harmonic and orthogonal properties of analytic function
— Harmonic conjugate — Construction of analytic functions — Bilinear transfarmation

UNITIV ~ COMPLEX INTEGRATION 9

Complex integration — Statement and applications of Cauchy's integral theorem and Cauchy's integral
formula

UNITV SINGULARITIES AND RESIDUES 9

Taylor's and Laurent’s series expansions — Singular points — Classification of singularities — Residues
— Cauchy's residue theorem

LIST OF EXPERIMENTS

Entering row vector, column vector, accessing blocks of elements in MATLAB

Entering matrices to locate matrix elements and entering any entry through indexing in MATLAB
Find the sum, product, transpose, inverse, determinant and rank of matrices using MATLAB
Solving system of linear equations in MATLAB using Gauss elimination method

Solving system of linear equations in MATLAB using Inverse method

Solving system of linear equations in MATLAB using linsolve

MNe gl BN

Find the poles and zeros of a transfer function using MATLAB

Contact Periods:

Lecture: 45 Periods Tutorial — Periods Practical: 30 Periods Project: — Periods
' Total: 75 Periods

TEXT BOOKS

1. Grewal B.S, "Higher Engineering Mathematics”, Khanna Publishers, 44" edition, 2017
2. Howard Anton and Chris Roires, “Elementary Linear Algebra®, 111 edition, John Wiley & Sons,
2011

REFERENCES:

1. Bali N.P and Manish Goyal, “A text book of Engineering Mathematics”, Laxmi Publications; 12t
edition, 2016

2. Thomas G.B and R.L Finney, “Calculus and Analytic Geometry”, Pearson Education India; 14t
edition, 2010

3. Gilbert Strang, “Linear Algebra and its Applications”, Thomson Learning, 2009

4. Steven J. Leon, “Linear Algebra with Applications”, 9" edition, Pearson College Division, 2014

KPR Insiitute of &1 Page 46 of 214
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EVALUATION PATTERN:
Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) :
Theory Practical
(100 Marks) (109 Marks) Examinations Examinations
*Individual Exsiaen ol " :

n | aboratory (Examinations (Examinations
Assignment/ |y Observation, " will be will be
Case Study /. Test Record est conducted for conducted for
Semminar ¢ M) (Rubrics Based 100 Marks) 100 Marks)
Project/ MCQ Assessments)

40 60 75 25
25 25 35 15
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

Head of the
Electronics & Comm
KPR Instituie of ¢

Araciir Coiimbatcrs - 6471 407
rasur, Lolnbawis O=r | @1,
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SEMESTER Il

KPRIE

Lgrer ity

PYTHON PROGRAMMING

Category: ESC

U21CsGo2 P
(Common to all Programmes) L J LG
2|0 |2 0|38

PRE-REQUISITES:

o Nil

COURSE OBJECTIVES:

e Tounderstand syntax and semantics of python programming

¢ Toimplement programs using pylhon data structures

e To gain expertise in using python libraries for solving real time problems

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Describe the basic operations of tokens in python (Understand)

CO2: Demonslrate the programs using control statements (Apply)

CO3: Develop programs using python data structures (Apply)

CO4: implement the exceptions in file-handling concepts (Apply)

COS: Apply the python libraries in real-world problems (Apply)

CO-PO MAPPING:

cot® (POt | Po2 | PO3 | PO4| POS | PO6 | PO7 | POB | POS [PO10[PO11/PO12|PSO1|PSO2
COo1 2 1 1 2 - - - 1 2 2 - 2 - 1
coz2 2 1 1 2 - - - 1 2 2 - 2 - 1
CO3 3 2 2 2 - - - i 2 2 - 2 - 1
CO4 3 2 2 2 - - - 1 2 2 - 2 - 1
CO5 3 2 2 2 1 - - 1 2 2 - 2 - 1

Carrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | LANGUAGE BASICS 6

Python interpreter and interactive mode — Tokens — Data types — Numbers and math functions —
Input and Output operations — Comments — Reserved words — Indentation — Operators and
expressions — Precedence and associativity — Type conversion — Debugging — Common errors in

Python

UNIT Il CONTROL STATEMENTS, FUNCTIONS AND MODULES

6

Selection — Conditional branching statements — if — if-else — Nested-if — if-elif-else statements —
Iterative statements — while — for loop — break — continue and pass statements — Functions — Function
Definition and Function call — Variable scope and Lifetime — Return statement — Lambda functions or
Anonymous functions — Recursion — Modules and Packages
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UNIT [ PYTHON DATA STRUCTURES 6

Strings — Slicing — Immutability — Built-in string metheds and functions — Concatenating —
Appending and Multiplying strings — String modules — List — Creation — Accessing values — Slicing
— List methods — in-built functions for Lists — Tuples — Creation — Operations on tuples — Traversing
— Indexing and Slicing — Tuple assignment — In-built functions for tuples — Sets — Creation —
Operations — Dictionaries — cperations and melihods

UNIT IV EXCEPTION AND FILE HANDLING 6
Exceptions — Errors and Exceptions — Handling exception — Built-in and User-defined exceptions
— Files — Types — Operations — Open — Read — Write — Close

UNIT V NUMPY AND PANDAS 6
Numpy — Introduction — Compuiations using NumPy functions — Computation on Arrays —

Aggregation — Indexing and Sorting — Pandas — Introduction and Basic Pandas Concepts — Daia
frames — Data Handling

LIST OF EXPERIMENTS (INDICATIVE)

1. Programs on selection and lteration operations.

2. Get an integer input from a user. If the number is odd, then find the factorial of a number and
find the number of digits in the factorial of the number. If the number is even, then check the
given number is palindrome or not.

3. Strings and its operations.

4. Given two strings, PRINT (YES or NO) whether the second string can be obtained from the first
by deletion of none, one or more characters.

5. List and its operations.

6. Programs for positive and negative indexing.

7. Program to check if the given list is in Ascending order or Not.

8. Tuples and its operations.

9. Python program to convert a tuple to a string.

10. Python program to reverse a tuple.

11. Sets and its operations.

12. Python program to check if a set is a subset of anather set.

13. Dictionaries and its operations.

14. Python program te iterate over dictionaries using for loops.

15. Computations using NumPy functions.

16. NumPy program to convert 2 list of numeric value into a one-dimensional NumPy array.
17. NumPy program to convert a list and tuple into arrays.

18. Data manipulations using Pandas.

19. Program to convert a NumPy array and series to data frames.
20. Program to add, subiract, muitiple and divide two Pandas Series.
21. Program to retrieve and manipulate data using dataframes.

Contact Periods:

Lecture: 30 Pericds Tutorial: — Periods Practical: 20 Pericds Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. Reema Thareja, “Python programming: Using problem solving approach”, 15 Edition, Oxford
Press, 2017

2. William McKinney, Python for Data Analysis: Data Wrangling with Pandas, NumPy, and IPython,
24 Edition, Shraff/O'Reilly Publication, 201‘%-_/,.’-7"' '

hY —
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REFERENCES:

1. Allen B. Downey, “Think Python: How to Think Like a Computer Scientist”

for Python 3, Shroff/O'Reilly Publishers, 2016

2. Ashok Namdev Kamthane and Amit Ashok Kamthane,

Python®, 2 Edition, McGrawHill Education, 2018

3. Robert Sedgewick, Kevin Wayne, Robert Dondero, “Intreduction to Programming in Python: An

o

KPRIET

, 2n Edition, Updated

“Programming and Problem Solving with

Inter-disciplinary Approach”, 15! Edition, Pearson India Education Services Pyt Ltd., 2016
4. https:/ipython-iitk viabs.ac.in/List%200i%20experiments.htm|
5. hitp:/igreenteapress.com/wp/think-python/

EVALUATION PATTERN:

Continuous Internal Assessments

End Semester Examinations

Assessment |
(Theory)
(100 Marks)

Assessment Il
(Practical)
(100 Marks)

Theory
Examinations

Practical
Examinations

R Evaluation of
ndivi ua Laboratory (Examinations (Examinations
Assignment / Written Observation, will be will be
Case Study/ | "1 qf Record Test | conducted for conducted for
Seminar / Mini (Rubrics Based 100 Marks) 100 Marks)
Project / MCQ Assessments)
40 60 75 25
25 25 25 25
50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose an

on the nature of the course.

NGISGY

y one / two components based
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U21EC202 ELECTRONIC DEVICES AND CIRCUITS L|IT|P|Jd]|C

02|03

PRE-REQUISITES:
s Nil

COURSE OBJECTIVES:

s To learn the fundamentals of semiconductor devices
» To familiarize the application of diode and transistor
» To analyze the performance of transistor amplifier

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the fundamentals of semiconductor materials (Understand)

CO2: Censtruct electronic circuits using the PN junction dicde for various applications (Apply)
CO3: Experiment with BJT and JFET characteristics (Apply)

CO4: Implement the biasing of BJT using suitable methods (Apply)

CO5: Analyze the frequency response of CE amplifier (Analyze)

CO-PO MAPPING:

COs POs PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | PO8 | POY |PO10|PO11|PO12|PSO1|PSO2
CO1 2 1 - - - - - - B - - - 2 1
co2 3 2 ) 2 2 - B 2 2 2 - 2 2 1
co3 3 2 ) 2 - - - 2 2 2 - 2 2 1
CO4 3 2 ) 2 - - - 2 2 2 - 2 2 1
CO5 3 3 2 2 2 - = 2 2 2 - 2 2 1

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I SEMICONDUCTOR FUNDAMENTALS 6

Classification of semicanductors — Conductivity of semiconductors — Carrier concentration in intrinsic
semiconductor and extrinsic semiconductor — Law of mass—action — Variation in semiconductor
parameters with temperature — Drift and diffusion current — Carrier life-time

UNIT Il DIOCDES AND ITS APPLICATIONS 6

Characteristics of PN junction diode and Zener diode — Reclifier circuits — Clipper and Clamper
circuits — Voltage regulators

UNIT 11l BJT and FET 6

NPN and PNP Transistors — Early effect — Input and output characteristics of CE configuration —
Construction and operation of JFET and MOSFET

e
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UNIT IV LOW FREQUENCY BJT AMPLIFIERS 6

DC load line — Stability factor — Biasing methods — Collectar to base bias, voltage divider bias —
h-parameter transistor model — Small signal analysis of BJT CE amplifier using hybrid 7 model

UNITV FREQUENCY RESPONSE OF AMPLIFIERS 6

High frequency CE transistor Model — Miller effect — Frequency response of CE amplifiers — CE short
circuit current gain, cut off frequency, gain bandwidth product

LIST OF EXPERIMENTS (INDICATIVE)

1. Study the volt-ampere characteristics of PN diode and Zener diode

2. Applications of PN diode like reclifiers, clippers and clampers

3. Application of Zener diode

4. Characteristics of BJT

5. Characteristics of JFET

6. Audio amplifier using BJT

7. DC motor speed control using MOSFET

8. Frequency response analysis of RC couplad CE amplifier using simulation tool

9. Transient analysis of Wave shaping circuits using simulation tool

Contact Periods:

Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. Donald A Neaman, "Semiconductor Physics and Devices”, 4" edition, Tata McGraw—Hill Inc. 2012
2. S. Salivahanan, N.Sureshkumar, A. Vallavaraj, “Electronic Devices and Circuits”, 3 edition, Tata
McGraw-Hill Inc., 2010

REFERENCES:

1. Yang, "Fundamentals of Semiconductor devices®, 1% edition, McGraw Hill International, 2017

2. Jacob Millman, Christos C Halkias, Satyabrata Jlt “Electronic Devices and Circuits”, 4™ edition,
McGraw Hill India, 2015

3. Robert Boylestad and Louis Nashelsky, “Electron Devices and Circuit Theory®, 11 edition,
Pearson Prentice Hall, 2014

4. R.S.Sedha, "A Text Book of Applied Electronics”, 3 edition, S. Chand Publications, 2006

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessmenit Il
(Theory) (Practical) -
(100 Marks) (100 Marks) Theory Practical
Evaluati ; Examinations Examinations
*Individual e (Examinations (Examinations
. Laboratory : :
Assignment / Wiitte Obzsrvation will be will be
Case Study / T“ jn éecoad : Test | conducted for conducted for
Seminar / Mini o8 g 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
- Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Codrchnator can choose any one / two camponents based
on the nature of the course.

Electronics
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U21MEGO01 ENGINEERING GRAPHICS L|T|P]|Jd]|C
0|4 (02

PRE-REQUISITES:
= Nil
COURSE OBJECTIVES

e To expose the standards and conventions followed in preparation of engineering drawings
» To develop graphic skills for communication of concepts, ideas and engineering drawings
o To expose on 2D & 3D drawings and its projections

COURSE OUTCOME:
Upon completion of the course, the student will be able to
CO1: Sketch the curves and orthographic projections of points as per BIS conventions (Apply)

CO2: lllustrate the orthagraphic projections of straight lines and plane surfaces (Apply)

CO3: Skeich the orthographic projeciions of salids, lateral surfaces of frustums, truncated solids and
its development (Apply)

CO4: Develop the lateral surfaces of simple solids (Apply)
COS5: Interpret the orthographic and isometric views of simple components (Apply)

CO PO MAPPING:

PO
COs = PO1|PO2 | PO3 | PO4 | PO5 | POB | POT7 | PO8 | PO9 [PO10|PO11|PO12|PSO1|PS0O2
COo1 3 2 2 - 3 - s 1 = 2 s 1 - _
co2 3 2 2 5 3 - - : = 2 % 1 . =
cCOo3 3 2 2 = 3 . - - : 3 . 1 - _
CO4 3 2 2 - 3 e = 5 3 5 1 . -
CO5 3 2 2 3 - - - - 3 . 1 - =
Correlation leveis: 1: Slighit (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:

BASICS OF ENGINEERING DRAWING AND CAD (Not for examination)

Introduction — Drawing instruments and ifs uses — Sheet layout — BIS conventions — Lines — Lettering
and dimensioning practices — Lines — Co — Ordinate points — Axes — Poly lines — Square — Rectangle
— Polygons — Splines — Circles — Ellipse — Text — Move — Copy - Off — Set — Mirror — Rotate — Trim
— Extend — Break — Chamfer — Fillet — Curves — Constraints viz. agency — Parallelism — Inclination
and perpendicularity

UNIT | CONICS, SPECIAL CURVES AND PROJECTION OF POINTS 12

Construction of parabala — Ellipse and hyperbola using eccentricity method — Construction of
involutes for squares and circles — Construction of Tangent and normal to the above curves —
Introduction — Method of projection — Planes of projection — Reference line and notations —
Orthographic Projection of points — Points in all four quadrants

o
- -
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UNIT Il PROJECTION OF STRAIGHT LINES AND SURFACES 12
Projection of straight lines — Lines inclined to HP / VP plane — Inclined to both HP and VP planes
(straight lines are assumed to be in first quadrant only) — Prajection of planes — Projection of square
— Rectangle — Pentagon — Hexagon and circular plane — Inclined to both the plane by change of
position method

UNITIIl  PROJECTION OF SOLIDS 12

Introduction — Projection of solids — Prisms — Pyramids — Cylinders and cones with axis inclined to
bath the planes (Solids resting on HP only)

UNITIV ~ DEVELOPMENT OF LATERAL SURFACES OF SOLIDS 12

Intreduction — Cutting plane — Sectional views of right regular salids resting with base on HP — Prisms
— Pyramids — Cylinder and cone - True shapes of the sections — Development of lateral surfaces of
right regular prisms — pyramids — Cylinders — Cones resting with base on HP only — Development of
the frustums and truncations

UNIT V ORTHOGRAPHIC AND ISOMETRIC PROJECTIONS 12

Orthographic projection — Simple machine components using free hand sketching — Isometric
projection — Simple Solid exercises and combination of solids

Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 60 Periods Project: — Periods

Total: 60 Periods
TEXT BOOKS:
1. ND Bhat & VM Panchal, "Engineering Drawing’, 51% edition, Charotar Publishing House, Gujarat,
2013
2. Venugopal K. and Prabhu Raja V, "Engineering Graphics”, 6" edition, New Age International (P)
Limited, 2019

REFERENCE BOOKS:

1. Nalrajan K.V., A text book of Engineering Graphics, Dhanalakshmi Publishers, Chennai, 21st
edition 2017

2. Sam Tickoo, AutoCAD 2013 for Engineers and Designers, Dream tech Press, 1% edition 2013

3. M.H.Annaiah & Rajashekar Patil, Computer Aided Engineering Drawing, New Age International
Publishers,4™ edition, 2012

4. Basanl Aggarwal, Engineering Drawing, Tata Mc Graw Hill Education Private Limited,
1¢! edition, 2010

5. D.M.Kulkarni, A.P.Rastogi, A.K.Sarkar, "Engineering Graphics with AutoCAD", PHI Learning
Private Limited, New Delhi, Revised edition.,2010

EVALUATION PATTERN:

’
Continuous Internal Assessments
Evaluation of Laboratory Observation,
Record Test T
(Rubrics Based Assessments) End Semester Examinations

75 25
100 100
60 40
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(0] Al CE
U21MA304 PROBABILITY AND RANDONM PROCESSES T TT1pldlc

(for EC)
o|0(0 )3

PREREQUISITES:
= Nil

COURSE OBJECTIVES:

. To understand the mathematical concepts of probability, one and two-dimensional random
variables and distributions :

e To understand the concepts of random processes with real life examples

e To understand the concept of spectral density in communication systems, networks, signal
processing systems, and control systems

COURSE OUTCOMIES:

Upon completion of the course, the student will be able to

CO1: Apply probabilily axioms and the moments of discrete and continuous raiiclom variables to core
engineering problems (Apply)

CO2: Use discrete probability distributions including requirements, mean and variance for making
decisions (Understand)

CO3: Compare correlation and linear regression with respect to two dimensional random variables

(Understand)

CO4: Analyze the simple ciasses of discrete random processes o model random arrivals
(Understand)

CO5: Compare correlation functions and spectral density functions based on the properties
(Understand)

CO-PO MAPPING:

e s PO1|PO2 | PO3 | PO4 | PO5 | POB | PO7 | PO8 | POS |PO10|PO11|PO12|PSO1|PSO2
co1 3 2 - . ” N - - . = - " } 2
coz2 3 2 - - - - - - - - - - - -
CcO3 3 2 - - - - - - - - - - - -
CO4 3 2 - - - - - - - - - - - -
CO5 2 2 - - - - - - - - - - - -

Correlation levels: 1: Slight (Low) 2: Maoderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | PROBABILITY AND RANDOM VARIABLES 9

Probability — Axioms of probability — Conditional probability — Total probability — Baye's theorem —
Discrete and continuous random variables — Moments — Moment generating functions

UNIT Il DISTRIBUTION FUNCTIONS 9
Binomial distribution — Poisson distribution — Exponential distribution — Uniform distribution — Normal
distribution — Applications '

i =’
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UNIT 11l TWO DIMENSIONAL RANDOM VARIABLES 9

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

UNIT IV RANDOM PROCESSES 9
Classification — Stationary process — Markov chain — Bernoulli and Poisson process
UNIT V CORRELATION AND SPECTRAL DENSITIES 9

Auto correlation functions — Cross correlation functions — Properties — Power speclral density — Cross
spectral densily — Properties

Contact Periods:
Lecture: 45 Periods  Tutorial: - Periods Practical: — Periods Project: — Periods
Total: 45 Periods

TEXTBOOKS:

1. Oliver C.lbe, “Fundamentals of Applied Probability and Random Processes”, Elsevier Academic
Press, 2 edition, 2014

2. Peebles P.Z., "Probability, Random Variables and Random Signal Principles”, 4™ edition, Tata
McGraw Hill, New Delhi, 2002

3. Dimitri P. Bertsekas and John N. Tsitsiklis., “Introduction to Probability", 2% edition, Athena
Scienlific, 2008

REFERENCES:

1. Cooper G.R. and McGillem C.D, “Probabilistic Methods of Signal and System Analysis”, Oxford
University Press, New Delhi, 3™ Indian edition, 2012

2. Stark. H., and Woods J.W., “Probability and Random Processes with Applications to Signal
Processing”, 3" edilion, Pearson Education, Asia, 2002

3. Miller S L and Childers D G, “Probability and Random Processes with Applications to Signal
Processing and Communications”, 2 edition, Elsevier, 2012

EVALUATION PATTERN:

Continuous Internal Assessments

Assessment | Assessment Il
(100 Marks) (100 Marks)
o e Total Internal End Semester
Individual Individual Akt ot ativpria Examinations
Assignment / Written Assignment / Wiritien
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60

100 N

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one/ two comiponents based
on the nature of the course.
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U21EC301 SIGNALS AND SYSTEMS LTI PF]4|C

3(1(0|0 /|4

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

« To understand the basic properties of signals & systems

¢ To analyze continuous time and discrete time signals using various transforms

« To analyze continuous time systems using Laplace transform and discrete time systems using Z-
transfarm

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Classify various types of signals and systems wilh its properties (Understand)

CO2: Apply Fourier series, Fourier and Laplace transfarms for continuous time signals (Apply)
CO3: Analyze the continuous time linear time invariant systems using Lapiace transform (Analyze)
CO4: Determine the Fourier transform and Z-transform of discrete time signals (Apply)

COS5: Examine discrete time linear time invariant systems using Z-transform (Analyze)

CO-PO MAPPING:

- T
COs - PO1|PO2 |PO3 | PO4 | PO5 | POS | PO7 | PO8 | PO9 [PO10|PO11|PO12|PSO1/PSO2
l |
cor lal|l -|-1-Tz2l-]-]-]2]-]+-]2|]+-]?2
Cco2 3 2 - - 2 - - - 2 - = 2 - 2
cO3 3 3 2 - 2 - - - 2 - - 2 - 2
cos | 3| 2] - s | <1 -1-1l2a|l=]-]2]~-1] 2
CO05 3 3 2 - 2 - - - 2 - - 2 - 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I CLASSIFICATION OF SIGNALS AND SYSTEMS 9+3

Introduiction — Standard signals — Operations on signal — Classification of continuous time (CT) and
discrete time (DT) signals — Periodic and aperiodic signal, odd and even signal, energy and power
signal, deterministic and random signal, causal and non-casual signal — Classification of CT and DT
systems — Linear and non-linear, siatic and dynamic, time variant and time invariant, causal and non-
causal, stable and unstable

UNITII ANALYSIS OF CONTINUOUS TIME SIGNALS 9+3

Fourier series representation — Trigonometric Fourier series — Continuous time Fourier transfarm
(CTFT) — Properties — Inverse continuous time Fourier transform — Laplace transfarm — ROC and
properties — Inverse Laplace transform =

=

s
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UNIT Il LINEAR TIME INVARIANT CONTINUOUS TIME SYSTEMS

Introduiction to LTI-CT system — Convolution integral —
transform — Impulse and step response

UNITIV ~ ANALYSIS OF DISCRETE TIME SIGNALS

Baseband signal sampling — Discrete time Fourier transform (DTFT)
ROC and properties — Inverse Z transform

UNIT V LINEAR TIME INVARIANT DISCRETE TIME SYSTEMS

Introduction to LTI-DT system — Convolution sum — P
transform — Impulse and step response

Contact Periods:

Lecture: 45 Periods  Tutorial: 15 Periods Practical. — Periods
TEXT BOOKS:
1. Simon Haykin and Barry Van Veen, “Signals and Systems”, 2

2. Allan V.Oppenheim, S.Wilsky and S.H.Nawab, "Signals and Systems", 2
REFERENCES:
1. Michael J. Roberts, “Fundamentals of Signals and Systems”, 2«

2. R.E. Zeimer, W.H. Tranter and R.D. Fanni
4" edition, Pearson, 2014
3. H P Hsu, "Signals and Systems”, 3™ edition, Tata McGraw Hill, 2014
4. B.P. Lathi,"Principles of Linear Systems and Signals”, 2" edition, Oxford,

EVALUATION PATTERN;

Glb

KPRIET

9+3

Properties — CT system analysis using Laplace

943

and properties — Z transform —

9+3

roperties — DT system analysis using Z

— Periods
Total: 80 Periods

Practical:

edition, Wiley, 2021

edilion, Pearson, 2015

edition, Tata McGraw Hill, 2017
n, "Signals and Systems — Continuous and Discrete”,

2009

Continuous Internal Assessments
Assessment | Assessment I
(100 Marks) (100 Marks)
e i Total Internal End Semester
Individual Individual Assessmonts Examinations
Assignment / : Assignment / )
Written Written
Case Study / Teet Case Study / Test
Seminar/ Seminar / b
Project / MCQ Project/ MCQ
40 60 40 60 200 100
Total 40 60
100 _J

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can
on the nature of the course.

P
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U21EC302 ANALOG ELECTRONICS LITI|®P | d e

00|03

PRE-REQUISITES:
« U21EC202: Electron Devices and Circuits

COURSE OBJECTIVES:

« To learn the fundaments of mullistage amplifiers
o To study effects of feedback concept
e To understand the opsration of tuned and power amplifiers

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the muitistage concept to improve gain of amplifiers (Apply)

CO2: lllustrate the working principle of feedback topologies (Understand)

CO3: Analyze the performance of various LC and RC oscillators (Analyze)

CO4: Explain the fundamentals of tuned amplifier and multivibrators (Understand)
CO5: Classify power amplifiers based on efficiency (Understand)

CO-PO MAPPING:

COs e PO1 |PO2 | PO3|PO4 | PO5 | POB | POT | PO8 | PO9 |PO10|PO11|PO12|PSO1|PS0O2
co1 3 2 - - B " - - - - - 2 - 2
co2 2 > g = & - = & : = ® 2 - 2
CO3 3 3 2 - - _ - - - - - 2 - 2
CO4 2 - - - - " - - - - - 2 - 2
CO5 2 1 - E - - - - - - - 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | HIGH GAIN BJT AMPLIFIERS 9

Differential amplifier — DC lransfer characteristics and CMRR - Darlington amplifier — Bootstrap
technique — Small signal analysis of cascade and cascode configurations — Multistage frequiency
effect

UNIT Il FEEDBACK AMPLIFIERS 9

General feedback structure — Effects of negative feedback — Fesdback topologies — Feedback
amplifier types — voltage-series, voltage-shunt, current-series, current-shunt — Stabilily analysis of
feedback — Frequency compensation

UNIT 11l OSCILLATORS )

Classification of oscillator, Barkhausen criterion — General form of an oscillator, Analysis of LC
oscillators — Hartiey, Colpitis — Analysis of RC osg:l!at;:rrs — Phase-shift, Wienbridge — Crystal

oscillator and Blocking oscillator ’\,__/
_ - el
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UNITIV ~ TUNED AMPLIFIERS AND MULTIVIBRATORS 9

Single tuned capacilive coupled ampiifier, quality factor of a tank circuit, gain and bandwidth — Stagger
tuned amplifier — Astable multivibrator — Monostable multivibrator — Bistable multivibrators — Schmitt
trigger

UNIT V POWER AMPLIFIERS 9

Class A power amplifier — Class B power amplifier — Push pull and complementary symmeitry
configuration — Class AB power amplifier — Class C power amplifier — Distortions in Power Amplifier

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project: — Periods -
Total: 45 Periods

TEXT BOOKS:

1. Jacob Millman, Christos C Halkias and Satyabrata Jit, "Electronic Devices and Circuits”,
4" gdition, McGraw Hill Education India, 2015

2. Donald A Neamen, "Electronic Circuits Analysis and Design”, 3 edition, McGraw Hill Education
India, 2014

REFERENCES:

1. Adel S. Sedra and Kenneth C. Smith, “Microelectronic Circuits Theory and Applications”,
7' edition, Oxford University Press India, 2018

2. David A. Bell, “Electronic Devices and Circuits”, 5" edition, Oxford University Press India, 2014

3. Sergio Franco, "Design wilh Operational Amplifiers and Analog Integrated Circuits’, 4™ edition,
Tata Mc Graw-Hill, 2016

4. Robert L. Boylestad and Louis Nasheresky, “Electronic Devices and Circuit Theory”, 10 edition,
Pearson Education / PHI, 2008

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |
(100 Marks) (100 Marks)
——— — Total Internal End Semester
Individual Individual AeGsusmanls Examinations
Assignment / : Assignment / .
Wiritten Written
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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SEMESTER IlI

Category: PCC
U21EC303 ANALOG COMMUNICATION L|T|P|J]|C
00|02

PRE-REQUISITES:
« U21EC202: Electronic Devices and Circuits

COURSE OBJECTIVES:

» To learn the concepts of various amplitude modulation techniques and noise effects
o To study the fundamentals of angle modulation and pulse modulation systems
« To understand the working of different transmitters and receivers

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply suitable amplitude moduiation technigue for analog communication (Apply)
CO2: Outline the performance of angle modulation techniques (Understand)

CO3: Classify various pulse modulation systems (Understand)

CO4: Examine the performance of different transmitters and recaivers (Analyze)

COS5: Expiain the effects of noise in AM and FM systems (Understand)

CO-PO MAPPING:

PO
608 | po1|pPo2|PO3 | PO4 | POS | POS | PO7 | POS | PO9 |PO10[PO11|PO12|PSO1|PSO2
co1 glig | 2] »HF«p=f =1} =] ] = B (I S 3
coz 2 = s s = - - - - - - - 3
co3 2 = = s = - - - 2 - = = - 3
COo4 3 3 2 - - - - - - - - - = 3
CO05 2 1 . - |- = - = = - - - - 3
Correlation levels: 1; Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I AMPLITUDE MODULATION SYSTEMS 6

Introduction to communication system — Principles of amplitude modulation — Time and Frequency
domain representations — Power relations — Generation and detection of DSB-FC and DSB-SC -
Balanced modulator — SSB-SC — VSB Maodulation

UNIT Il ANGLE MODULATION SYSTEMS 6

Introduction to angle modulation — FM and PM — Narrow band FM and wideband FM — Generation
of FM Signal — Direct and indirect methods — Detection of FM — Phase discriminator, ratio detector

UNIT I PULSE MODULATION SYSTEMS 6

Sampling and reconstruction — Aliasing — Quantization — Uniform and non-uniform quantization —
Pulse ampiitude modulation — Pulse width modulation — Pulse position modulation

o

X
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6

AM broadcasting transmitters — FM transmitter — Receiver characteristics — Super heterodyne receiver
— FM receiver — Automatic Gain Control (AGC) — Automatic Frequency Control (AFC) — Time division

multiplexing — Frequency division mullipiexing
UNIT V NOISE EFFECTS

Noise sources and types — Gaussian and white noise characte

6

ristics — Noise margin — Noise

temperature — Noise figure — Noise performance in AM systems — DSB-SC — Noise perfoarmance in

FM systems — Pre-emphasis and de-emphasis
Contact Periods:

Lecture: 30 Periods Tutorial: — Periods

TEXT BOOKS:

1. Herbert Taub, Donald L Schilling, Goutam Saha, “Princi

edition, McGraw Hill Education, 2017

2. George Kennedy, Bernard Davis, S R M Prasanna, “Elec

edition, McGraw Hill Education, 2016

REFERENCES:

Practical: — Periods

1. Simon Haykin, “Communication Systems”, 4'h edition, Wiley, 2014
2. B.P. Lathi, Zhi Ding, “Modern Digital and Analog Communication Systems”, 4" edition, Oxford

University Press, 2013

Project
Total

— Periods
30 Periods

ples of Communication Systems”, 4'h

tronic Communication Systems”, 5t

3. A. Bruce Carlson, Paul B. Crilly, Janet C. Rutledge, “Communication Systems”, 4 edition,

McGraw Hill Education, 2013

4. Dennis.Roody, John Coolen, “Electronic Communications”, 4" edition, Prentice Hall of India, 2012

EVALUATION PATTERN:

Continuous Internal Assessments

-

Assessment | Assessment Il
(100 Marks) (100 Marks)
*Indivi S Total Internal End Semester
individual Individual Assessments Examinations
Assignment / Written Assignment / Written
Case Study / Te‘sT Case Study / | o
Seminar / Mini Seminar / Mini °
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can cho

on the nature of the course.
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Category: ESC
3166602 DATA STRUCTURES Tlelulc
(Common to AM,BM,CB,EC,EE and IT) ol 203

PRE-REQUISITES:
» U21CSG01: Problem Solving and C Pragramming

COURSE OBJECTIVES:

+ To understand the concepts of ADT and list operations
= To Learn linear data structures — stacks and queues

» To apply Tree and Graph structures

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the concept of linear and non-linear data structures (Understand)

CO2: Demonstrate stack and queue with suitable applications (Apply)

CO3: Implement various searching, sorting, and hashing technigues (Apply)

CO4: Analyze non-linear data structures — trees (Apply)

CO5: Implement various problems in graph data structures (Apply)

CO-PO MAPPING:

COs N PO1 | PO2 | PO3 | PO4 | POS5 | POB | PO7 | POS | PO9 |PO10|PO11|PO12|PSO1|PSO2
co1 2 2 2 2 - - - 1 2 2 - 3 . .
coz2 2 2 2 2 - - - 1 2 2 = 2 2 =
CO3 3 3 2 Z | = - - 1 2 2 E 3 # #
CO4 3 3 2 2 - - - 1 2 2 = B 2 =
CO5 3 3 2 2 - - - 1 2 2 2 3 = =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | LINEAR DATA STRUCTURES - LIST 6

Abstract Data Types (ADTs) — List ADT — Array-based implementation — Linked list-basad
implementation — Singly linked lists — Circularly linked lists — Doubly-linked lists — Applications of

linked list
UNIT Il LINEAR DATA STRUCTURES — STACKS, QUEUES

6

Stack ADT — Operations — Appiications — Evaluating arithmetic expressions — Conversion of Infix to
postiix expression — Queue ADT ~ Operations — Circular Queue — Priority Queue — DeQueue —

Applications of queues

- --'_\_i'
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UNIT I SEARCHING, SORTING AND HASHING TECHNIQUES 6

Introduction to Searching — Types of search — Linear Search — Binary Search — Sorting — Bubhle sort
~ Selection sort — Insertion sort — Shell sort — Hashing — Hash Functions — Separate Chaining — Open
Addressing — Rehashing

UNIT IV NON LINEAR DATA STRUCTURES ~ TREES 6

Tree ADT — Tree traversals — Binary Tree ADT — Expression tress — Implementation of expression
tree — Applications of trees — Binary search tree ADT — Operations in binary search tree — introduction
to Heap — Properties

UNITV NON LINEAR DATA STRUCTURES - GRAPHS 6
Introduction to Graph — Types of graph — Graph traversal — Breadth-first traversal — Depth-first
traversal — Topological Sort — Minimum spanning tree algorithms — Shortest path algorithm —
Dijkstra's algorithm

LIST OF EXPERIMENT (INDICATIVE)
1. Write a function program to perform the following operations on a singly linked list
i.  Create alist cube
ii. Insertan element to the list
iii.  Delete the maximum element from the list
iv. Arrange the list in a sorted order

v.  Display the elements of the list

Write @ main method to demonstrate the above functionalities
Creation of Array and linked list implementation of Stack and Queue ADTs

Implementation of quick, heap, and shell sort

2
3
4
5. Program to sort the elements in ascending order using selection sort and bubble sort
6. Implementation of hashing technique
7. Develop a program to perform a linear and binary search
8. Program to construct an expression tree for a given expression and perform various tree
traversal melhods.
9. Implement Prim’s algorithm with the following functionalities
i.  Read a set of vertices minimum of six from the keyboard
ii.  Getthe number of edges and form the graph
iii.  Find the value of each edge by using the distance formula for two points.
iv.  Develop a Minimum Spanning Tree for the graph
v Find the total length of all edges. Write a main method to execute the above funciionalities
10. Choose an appropriate data structure and create a token system for banking service (wilhdrawal,
deposit, and money transfer)
11. Create a food delivering system that allocates the path for the delivery of food using appropriate
data struclures
12. Create a book rack allocation system in a library, which allocates appropriate space for the books
based on category using appropriate data structures

s H e e
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Contact Periods:

Lecture: 30 Periods Tutorial: — Periods Practical: 30 Pericds Project — Periods
Total 60 Periods

TEXT BOOKS:

1. Reema Thareja, "Data structures using C”", 1% edition, Oxford University Press, 2018

2. Ellis Horowitz, Sartaj Sahni, Susan Anderson-Freed, "Fundamentals of Data Structures in C”, 2
edition, University Press, 2017

REFERENCES:

1. R. Venkatesan, S. Lovelyn Rose, ‘Data Structures”, 1% edition, Wiley, 2019
2. Seymour Lipschutz, "Data structures with C", 4" edition, McGraw Hill Education, 2017

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) ;
Theory Practical
{100 Marks) [‘.1 0.0 Marks) Examinations Examinations
“Individ Evaluation of
ndividual Laboratory (Examinations (Examinations
Ass;grgmec?t / Written Observation, will be will be
Case Study/ | "1gq Record Test conducted for conducted for
Seminar / Mini (Rubrics Based 100 Marks) 100 Marks)
Project / MCQ Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

. 4
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SEMESTER Il

Category: PCC
U21EC304 LINEAR INTEGRATED CIRCUITS LIT#P | 1€
2|10/ 2]0]3

PRE-REQUISITES:
° U21EC202: Electronic Devices and Circuits
COURSE OBJECTIVES:

* To study the characteristics of operational amplifier
* To learn different applications of op-amp and timers
* To understand the operation of A/D and D/A converiers

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the DC and AC characteristics of operational amplifier (Understand)

CO2: Build linear circuits using op-amp (Apply)

CO3: Construct waveform generators using op-amp (Apply)

CO4: Madel the PLL and timer circuit using op-amp (Apply)

CO5: Examine the performance of different ADC and DAC conversion technigues (Analyze)

CO-PO MAPPING:

conl? |Pot | Po2 | Po3 | Po4 [PO5 | PO [PO7 | Po8 [POs [P 10lPO11]PO12IPSO1IPSOR
o1 | 2| =|s|s|alaelalalallelal -]z
coz | 3|2 || 2|-|-|-|z2]2]z2]-T27]_-7:2
cos | 3| 2| J2|-|-]-|2a]z2]2]-T21-1T2
goa (gl g “|lal=l-]-T2lalal.lw 2
cos | 3| 3|2 2|-|-]-(z2]2|2]-T1T21-1>3

Carrelation levels: 1: Slight (Low) 2 Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNITI  OP-AMP CHARACTERISTICS 6

N Introduction — Ideal op-amp — Differential amplifier — Current mirror — DC characteristics — Bias,
offset, thermal drift — AC characteristics — Frequency response, slew rate

UNIT 11 OP-AMP APPLICATIONS 6

Inverting and non-inverting amplifier — Adder — Sublractor — Insirumentation amplifier = Integrator —
Differentiator — Active filter — First order LPF and HPF

UNIT Il COMPARATORS AND WAVEFORM GENERATORS 6

Comparator — Schmitt trigger — Multivibrators — Astable, monostable — Sine wave oscillators — RC
phaseshift, wein bridge — IC vollage regulator

UNITIV ~ TIMERS AND PLL 6

IC 555 timer — Astable and monostable operation — Basic principles of PLL —VCO - PLL applications
— Frequency muitiplier, AM and FM detection
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UNIT V D/A AND A/D CONVERTERS 6

DAC and ADC specifications — D/A conversion techniques — Weighted resistor, R-2R ladder -
A/D conversion techniques — Flash, successive approximation, dual slope converters

LIST OF EXPERIMENTS (INDICATIVE)

Design and construct inverting and non-inverting ampiifiers using op-amp
Design and construct integrator and differentiator using op-amp

Design and construct active low-pass and high-pass filters using op-amp
Design and implement Schimitt trigger using op-amp

Generate a sinusoidal waveform generator using op-amp

Construct the D/A converter using op-amp

Automatic Street Light using 1C741

Touch Sensor Switch using IC555

g8 x<k @ O e g R o

Contact Periods:

Leciure: 30 Pericds Tutorial: — Periods Practical: 30 Periods Project: - Periods
Total: 60 Periods

TEXT BOOKS:

1. D.Roy Choudhry, Shail Jain, "Linear Integrated Circuits”, 5 edition, New Age International Pvt.
Lid., 2018
2. Ramakant A. Gayakwad, “Op-amps and Linear Integrated Circuits', 4™ edition, PHI, 2015

REFERENCES:

1. S.Salivahanan, V.S. Kanchana Bhaskaran, “Linear Integrated Circuits”, 4" reprint, Tata Mc Graw-
Hill, 2018

2. Sergio Franco, 'Design with Opsrational Amplifiers and Analog Integrated Circuits”, 4" edition,
Tata Mc Graw-Hill, 2016

3. Gray and Meyer, "Analysis and Design of Analog Integrated Circuits”, 5" edition, Wiley
International, 2012

4. Robert F.Coughlin, Frederick F.Driscoll, "Operational Amplifiers and Linear integrated Circuits”,
6" edition, PHI, 2009

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) Practical "
(100 Marks) (EIDO Marks::) . Theory Practical
e Evaluation of xaml_natlpns Examlpatl'ons
*Individual ik (Examinations (Examinations
Assignment/ | OL.abalat;‘.'ry will be will be
Case Study / “Ilgst:cd—n D;i?{i';jon' Test conducted for conducted for
Seminar / Mini Rubri B d 100 Marks) 100 Marks)
Project / MCQ {Rubra= Base
Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

g
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SEMESTER Il

Category: PCC
L[ T i & e

DIGITAL ELECTRONICS

(Common to EC, BM, CS, CSBS, Al & ML, IT and AD :

For CS, CSBS, Al & ML, IT and AD, It is offered
during Il Semester and 202|013

For EC and BM, It is offered during il Semester)

U21ECGO1

PRE-REQUISITES:
« NIL
COURSE OBJECTIVES:

* Tounderstand the fundamentals of digital logic circuits
* To design the combinational logic circuits.
e To design the synchronous and asynchronous sequential circuits

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply various reduction methods to simplify logic expressions (Apply)
CO2: Implement the combinational logic circuits using gates (Apply)

CO3: Examine the performances of latches and flip-flops (Analyze)

CO4: Construct sequential logic circuits using flip-flops (Apply)

COS: Design hazard free circuit for asynchronous sequential circuit (Analyze)

CO-PO MAPPING:

conO® [Pot|Po2 |PO3 | P04 | POS | POS | P07 | PO8B | POS [PO10/PO11]PO12IPSO1IPSOR
CO1 3 2 - 2 - - - 2 2 2 - 2 - 2
coz2 3 2 - 2 - - - 2 2 2 - 2 - 2
CQo3 3 3 2 2 - - . 2 2 2 - 2 - 2
co4 3 2 - 2 = - - 2 2 2 - 2 - 2
COo5 3 3 2 2 - - - 2 2 2 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | BOOLEAN THEOREMS AND LOGIC REDUCTION 6

Number system — Complements — Boolean theorems — Codes — Logic gates — NAND and NOR gates
— Representation of boolean expression — SOP, POS, canonical form — Simplification of logic
functions using K-map, Quine McCluskey method

UNIT Il COMBINATIONAL LOGIC DESIGN 6

Adder-1 Bit adder/sublractor, parallel adder, 2's complement adder/sublractor — Implementation of
combinational circuits — Multiplexers, decoders, encaders, demulliplexers — Code converters — Error
detection and correction codes — Parity generator and checker

UNIT Il LATCHES AND FLIPFLOPS 6

Latches — NOR, NAND - Digital pulses — Clocked flip-flops — Master/Slave flip-flop — Asynchronous
inputs — Flip-flop timing considerations — Convegsion of flip-flop
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UNITIV  SEQUENTIAL CIRCUITS 6

General model of sequential circuits — Mealy/Moore models, excilation table, state table, state
diagram — Design of synchronous sequential circuits — Synchronous up/down counters, modulus
counters — Asynchronous counter — Sequence detector

UNIT V REGISTERS AND HAZARDS 6

Shift registers — Ring counter, Johnson counter — Hazards and Essential Hazards in logic circuits —
Design of Hazard free circuits

LIST OF EXPERIMENTS (INDICATIVE)

1. Characteristics of digital IC's

2. Implementation of combinational logic design using MUX IC’s

3. Design and implementation of various data path elements (Adder/Subtractor)

4. Characteristics of flip-flop

5. Design and implementation of synchronous sequential cireuit (Counters/ Shift registers)
6. Design and implementation of asynchronous mod counters

7. Design of real time clock using BCD-to-7 segment decoder

Contact Periods:

Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. M.Morris Mano. Michael D Ciletti, “Digital Design”, 6 edition, Pearson, 2018

2. Charles H. Rath, Jr, Larry L. Kinney" Fundamentals of logic design”, 7" edition, Kluwer Academic
Publishers,2014

REFERENCES:

1. Thomas L.Floyd, “Digital Fundamentals’, 11" edition, Prentice Hall, 2015

2 A.Anand Kumar, "Fundamentals of Digital Circuits”, 2" edilion, PHI Learning, 2013

3. Ronald J Tocci, Neal S Widmer, Gregory L Mess, "Digital Systems Principles and Applications”,
10" edition, Pearson, 2009

4. D. Donald Givone, “Digilal Principles and Design”, 4" edition, Tata McGraw Hill, 2008

EVALUATION PATTERN:

Continuous Internal Assessmenis End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) :
(100 Marks) (100 Marks) Theory Practical
== Evahiction of Examinations Examinations
*Individual s (Examinations (Examinations
: Laboratory ;
Assignment / Wiitten Observation will be will be
Case Study / T:-;*t T:{: _“r . Test conducted for conducted for
Seminar / Mini = . _— 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
- Assessmenis)
40 60 75 25
25 25 25 25
50 50
B Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be pravided. Course Coordinator can choose any one / two components based
on the nature of the course.

o
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Category: PCC
U21EC305 ANALOG ELECTRONICS LABORATORY LiT|P[y c

0j0(|2]2]2

PRE-REQUISITES:
= U21EC202: Electronic Devices and Circuits

COURSE OBJECTIVES:

» To design mullistage amplifier circuits using BJT
* To analyze feedback amplifier circuits
» Toapply the feedback topologies for oscillator circuits

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Analyze the performance of differential amplifier circuit (Analyze)
CO2: Examine the characteristics of negative feedback amplifier (Analyze)

CO3: Construct LC and RC oscillator circuits (Apply)

CO4: Build tuned amplifier and power amplifier circuits using BJT (Apply)

COS: Utilize active and passive electronic components for real time applications (Apply)

CO-PO MAPPING:

s Ple PO1|PO2 | PO3 |PO4 |PO5 | PO6 | PO7 | POS | POY PO10|PO11/PO12|PSO1|PS0O2
Cco1 3 3 2 3 - - - 2 2 2 - 2 - 2
co2 3 3 2 3 & - B 2 2 2. - 2 - 2
COo3 3 2 2 3 - - - 2 2 2 . 2 - 2
Co4 3 2 2 3 - - = 2 2 2 - 2 E 2
CO5 3 2 2 3 2 - - 2 2 2 - 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS
Design a differential amplifier and calculate its CMRR

Design and construct MOSFET amplifier
Design and verify Hartley oscillator for the given specifications

Design and verify low noise amplifier for the given specifications
Simulate Cascade amplifier and calculate its maximum gain
Simulate Astable multivibrator for the given clock frequency

DN @ ooy B N

o

10. Simulate Class A and Class B Power amplifier compare its performance

11. Design of name board display using Multivibrator

Head of the Department,
lectronics & Communication &

KPR Institute of Laginesring

Arasig 1.0

Construct voltage series feedback amplifier and obtain its bandwidth

Design and verify RC phase shift oscillator for the given specifications
Construct single stage tuned ampiifier and obtain the frequency response
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AUGMENTED EXPERIMENTS

Simulate a suitable Preamplifier for biomedical signal processing.

Simulate a suitable Audio amplifier using BJT

Simulate a bandpass filier for EMG signal

Simulate amplitude modulator for the given message signal and carrier signal frequencies

ol S

TYPICAL PROJECTS (INDICATIVE)

Rain alarm system using Darlingten pair circuit.
Dual-Tone Multi Frequency based Door Locking System
Water level indicator

Binary storage device using transistors

Bluetooth controlled robot car

DTMF Based DC Mctar Control

Touch switch light system

Low Power Emergency Light Circuit

. Uninterruptible Power Supply system

10. MOSFET Audio Equalizer Circuit

e e R

Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 30 Periods Project 30 Periods
Total 60 Periods

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | (Practical) As?;:’;':;?t .
(- eree) 100 Marks)
Evaluation of Practlc;‘:ll
Laboratory Examinations
Observation, : ; ; E inations will b nducted
Review | Review (Examina e co
Record Test [ ||I Remew for 100 Marks)
(Rubrics Based
Assessments)
75 25 15 25 60
200 50
50 50
Total: 100
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002 |1

PRE-REQUISITES:
e U21ECGO03: Engineering Studio

COURSE OBJECTIVES:

e To inculcate the problem-solving & Innovation mindset

e To provide a platform for self-learning, experimenting, solving the real-world problems and to
develop a product.

e To enable hands-on experience for active learning.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Understand Design thinking, system thinking, mapping the problem statements to UNSDG
(Understand)

€O02: Apply the design thinking steps "Empathize, Define, ideate and prototype” (Apply)

CO3: Create Experimental proof of concept (TRL 3) (Analyze)

CO4: Demonstrate teamwork, project management, technical report writing and presentation skills
(Apply)

CO-PO MAPPING:

COs S PO1|PO2|PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
CO1 - 3 3 3 3 3 3 3 3 - - - 2 2
CO2 3 3 3 3 3 3 3 3 3 - 2 1 2 2
Cco3 3 3 3 3 3 3 3 3 3 = 3 2 2 2
CO4 - - - - 2 - - 2 3 3 3 1 2 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

Course conduction:

e The students will be divided into batches (maximum 4 students / batch). They will be provided
the space, time, resources, and a mentor

o With the guidance of assigned mentor, the students will find & validate a problem statement,
map to UNSDG, identify the skills required for the project and self-learn

» Applying the design thinking concept, the students will provide a solution and produce the
version 1 of prototype

o The student will learn teamwork, project management, technical report writing and presentation
skills through this course

ae Department,
Tunieation En
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Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: — Periods Project 30 Periods
Total 30 Periods

EVALUATION PATTERN:

Review 0 Review 1 Review 2
(Within 10 days of (Between 35 to (Between 80" fo 90" Total
commencement of semester) | 40" working day) working day)

0 40 60 100

P

.-i.,\ 3 al

.—/.,.r'_“-
ST
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Head of the Department,
Electronics & Communicaten Enginaering.
KPR Institute of Engineeri § T .y Page73of214

’l e ¥ r -t ~ ¥ . 4 -5 I -
Al E5LU LOETIDSGIe - &7 443




B.E. ~ EC - R2021 - CBCS :“!"';

KPRIET
SEMESTER IV
Category: PCC
U21EC401 ELECTROMAGNETIC FIELDS AND WAVEGUIDES E| TP 3 €

00|03

PRE-REQUISITES:
e Nil
COURSE OBJECTIVES:

¢ To study electric and magnetic fields in free space and in materials

e Tounderstand relation between electric and magnetic fields through Faraday's law and Maxwell's
equation

= To learn the general wave behaviors in different waveguides

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: lllustrate the coordinate systems and basic theorems of static electric field (Understand)
CO2: Summarize the basic laws and theorems of static magnetic field (Understand)

CO3: Explain the boundary conditions of dielectric and magnetic materials (Understand)
CO4: Apply various time varying conditions for electromagnetic wave propagation (Apply)
COS: Examine the wave behavior in rectangular and cylindrical waveguides (Analyze)

CO-PO MAPPING:

POs
COs

Co1
co2
CO3
CO4
CO5

PO1|PO2|PO3 |PO4 | PO5|PO6 | PO7 | PO8 | POY |PO10|PO11|PO12|PSO1|PSO2

2 = = =

2 2
2 2
2 2 = - = =
2 2
2 2

93] w M %) [p%}
]
|
]
]
]
M 9] RS I o hv

5 2 - < 4 . . x 2 .

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNITI STATIC ELECTRIC FIELD 10

Vector aigebra — Coordinate systems — Differential operators — Divergence theorem — Stokes
thearem — Coulomb’s law and field Intensity — Electric field intensity due to a straight line — Electric
flux density — Gauss's law — Applications of Gauss's law — Electric potential — Electric dipole —
Electrostatic energy and energy density

UNIT Il STATIC MAGNETIC FIELD 8

Biot-Savart law — Magnetic field intensity for a straight wire — Magnetic flux density — Ampere’s
circuital law and its applications — Scalar and vector magnetic potentials

e s : :
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UNIT I BOUNDARY CONDITIONS OF ELECTRIC AND MAGNETIC FIELDS 9

Conductars and dielectiics in electric field — Continuity equation — Boundary conditions for electric
field — Parallel plate, coaxial and spherical capacitors — Poisson and Laplace equation — Polarization—
Forces on magnetic field — Magnetic boundary conditions — Magnetization — Inductance for solenoid
and toroid

UNITIV  TIME VARYING FIELDS AND MAXWELL’S EQUATIONS 9

Forces due to magnetic fields — Maxwell's equations — Electromagnetic boundary conditions — Wave
equations and their solutions — Poyniing theorem — Wave propagation on different media.

UNIT V WAVEGUIDES 9

General wave behaviours — Transverse eleclric waves, transverse magnetic waves, transverse
electromagnetic waves — TM and TE waves between parallel plates — TM and TE waves in
rectangular wave guide — Bessel's differential equation and Bessel function, TM and TE waves in
circular wave guides — Cavity resonators.

Contact Periods:

Practical: — Periods

Tutorial: — Periods Project: — Periods

Tolal: 45 Periods

Leciure: 45 Periods

TEXT BOOKS:

1. John.D.Ryder, “Networks, Lines and Fields”, 2™ edilion, Pearson Education, 2016
2. Matthew.N.O.Sadiku and S.V.Kulkami, “Principles of Electromagnetics”, 6" edition, Oxford, 2015

REFERENCES:

1. W.H.Hayt, J.A.Buck, M.Jaleel Akhiar, “Engineering Electromagnetics”, 9" edition Mc-Graw-Hill,
2018

2. David.J.Griffiths, "Introduction of Electrodynamics”, 4" edilion, Pearson Education, 2013

3. David.K.Cheng, "Field and Wave Electromagnetics®, 2™ edition, Pearson Education, 2013

4. G.S.N Raju, “Electromagnetic Field Theory and Trensmission Lines”, 1% edition, Pearson
Education, 2006

EVALUATION PATTERN:

Continuous Internal Assessments

Assessment | Assessment Il
(100 Marks) (100 Marks) Total Internal | End Semester
- = Assessments Examinations
*Individual *Individual
Assigniment / p Assignment / i
Case Study / V\#gin Case Study / _\{_M;r;tt’cen
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 80 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two companents based
on the nature of the course.
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SEMESTER IV
Category: PCC
U21EC402 DIGITAL SIGNAL PROCESSING LIT|P|d G

0(0|0)|3

PRE-REQUISITES:
= U21EC301: Signals and Systems

COURSE OBJECTIVES:

s To learn various techniques of DFT
o Todesign IR and FIR filters using different techniques
» To learn finite word length effects and the architecture of digital signal processars

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply FFT algorithms for DFT computations (Apply)

CO2: Design digital lIR filters using suitabie techniques (Apply)
CO3: Examine the characteristics of digital FIR filters (Analyze)
CO4: Summarize the effects of finite word length (Understand)
CQO5: lllustrate the architecture of DSP Processor (Understand)

CO-PO MAPPING:

COSPOS PO1| PO2| PO3| PO4| PO5| POB| PO7 | PO8| POS|PO10|PO11| PO12| PSO1| PSO2
CO1 3 2 = = 2 2 = = = - 4 2 - 2
co2 3 2 = - 2 : g a = i & 2 L 2
COo3 3 3 2 = 2 = z = - 5 2 - 2
CO4 2 - - - 2 - - - - - - 2 - 2
CO5 2 = i & 2 5 - . = - - 2 " 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I DISCRETE FOURIER TRANSFORM 9

Introduction to DFT and IDFT — Properties of DFT — Computation of DFT using direct method — Fast
computation of DFT using fast fourier transform (FFT) — Radix-2 decimation-in-time (DIT) and
decimation-in-frequency (DIF) algerithms — Fillering long data sequences — Overlap save and overlap
add methods

UNIT I INFINITE IMPULSE RESPONSE FILTERS 8

Introduction to filters — Analog filter design — Butterworth and Chebyshev filters — Design of digital 1IR
filters (LPF, HPF) — Impulse invariance and bilinear transform methods — Structure of IR filter — Direct
form |, direct form Il and cascade realizations
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UNIT Il FINITE IMPULSE RESPONSE FILTERS 9

Introduction to FIR — Linear phase characieristics — Design of linear phase FIR filters — Fourier series,
windows (Rectangular, Hamming and Hanning) — Structure of FIR filler — Direct forms and linear
phase realization

UNIT IV FINITE WORD LENGTH EFFECTS 9

Number representation — Fixed point and floating point — Quantization — Truncation and rounding —

Types of quantization errors — Estimation of guantization noise power — Input, product and co-efficient
guarntization methods — Limit cycle oscillations — Dead band effect — Scaling to prevent overflow

UNIT V DIGITAL SIGNAL PROCESSORS g

Introduction — Selection of processor — Von-Neumann, Harvard and VLIW architectures — Pipelining

— DSP processor — TMS320C50, TMS32067 13 — Architecture and addressing modes
Contact Periods:
45 Periods — Periods

45 Periods

Tutorial: — Periods Practical: — Periods Project:

Total:

Lecture:

TEXT BOOKS:

1. John G.Proakis and Dimitris G.Manolakis, “Digital Signal Processing — Principles, Algorithms &
Applications”, 4" edition, Pearson Education, 2013

2. B.Venkataramani, M.Bhaskar, “Digital Signal Procsssors :
Applications”, 2" edition, Tata Mc Graw Hill, 2011

REFERENCES:

1. AV.Oppenheim, RW. Schafer and J.R. Buck, “Discrete-Time Signal Processing”, 3% edition,
Pearson Education, 2018

2. Emmanuel C.Ifeachor and Barrie W. Jervis, "Digital Signal Processing: A Practical Approach”, 2
edition, Pearson Education, 2017

3. Sanjit K. Mitra, “Digital Signal Procassing — A Computer Based Approach”, 4" edition, Tata
McGraw Hill, 2017

4. Andreas Antoniou, ‘Digital Signal Processing: Signals, Systems and Filters”, 15t edition, Tata
McGraw Hill, 2017

Architecture, Programming and

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment ||
(100 Marks) (100 Marks) Total Internal | End Semester
: Assessments Examinations
*Individual "Individual
Assignment / . Assignment /
Case Study / V\_’;[gt;” Case Study / g;}ten
Seminar / Mini ’ Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two companenis based
on the nature of the course.
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SEMESTER IV

Category: PCC
U21EC403 DIGITAL COMMUNICATION LI{T|P|Jd]|C
0|0 |02

PRE-REQUISITES:
o U21EC303: Analog Cammunication
COURSE OBJECTIVES:

¢ To study the principles of waveiorm coding schemes and channel coding
¢ To learn various baseband transmission schemes
s To understand different band pass signaling schemes

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the concepts of channel coding schemes (Understand)

CO2: Summarize various waveform coding concepts (Understand)

CO3: Examine the performances of pulse shaping and signaling methods (Analyze)

CO4: lllustrate different digital modulation and demodulation technigues (Understand)

CO5: Apply suitable error detection and correction techniques for digital transmission (Apply)

CO-PO MAPPING:

PO
COs . PO1|PO2 | PO3|PO4 |PO5|POB |PO7 | PO8 | POY |PO10/PO11|PO12|PSO1|PS0O2
CO1 2 - - - - - - - - - - 1 - 2
Cco2 2 - - - - - - - - - - 1 - 2
CO3 3 3 2 = £ = - - - - - 1 = 2
CO4 2 1 - - - - - - - - - 1 - 2
CO5 3 2 = = - - - - - - - 1 - 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Subsiantial (High)
SYLLABUS:
UNIT I INFORMATION THEORY 6

Discrete memory less source — Enlropy, mutual information, channel capacity — Hartley-Shannon's
law — Source coding theorem — Shannon-Fano and Huffiman coding

UNIT Il WAVEFORM CODING AND REPRESENTATION 6

Elements of digital communication system — PCM — DPCM — ADPCM — Delta modulation — ADM —
Linear predictive coding — Principles of line coding schemes

UNIT [l BASEBAND TRANSMISSION AND RECEPTION 6

Inter symbol interference — Nyquist criterion for distortion less transmission — Pulse shaping — MAP
rule — Correlative coding — Eye pattern — Matched filter

UNIT IV DIGITAL MODULATION SCHEMES 6

Geometric representation of signals — Generat;on and detection of ASK, FSK, PSK, QPSK, QAM -
Carrier synchronization
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UNIT V ERROR CONTROL CODING 6

Channel cading thecrem — Linear black codes — Hamming codes — Cyclic codes — Convolutional
codes — Viterbi algarithim

Contact Periods:

Lecture: 30 Periods Tutorial: — Periods Practical: — Periods Project: — Pericds

Total: 30 Periods

TEXT BOOKS:

1. John G. Proakis, “Digital Communication’, 5™ edition, Tata Mc Graw Hill, 2018
2. S. Haykin, "Digital Communications”, 4" edition, John Wiley, 2016

REFERENCES:

1. B. P. Lathi, "Modern Digital and Analog Communication Systems", 3™ edition, Oxford University
Press, 2017

2. B. Sklar, "Digital Communication Fundamentals and Applications”, 2" edition, Pearson
Education, 2014

3. John G. Proakis and Masoud Salehi, “Fundamentals of Communication Systems", 2" edition,
Pearson Education, 2014

4, Dennis Silage, “Digital Communication systems using MATLAB and Simulink”, 2™ edition,
Bookstand Publishing, 2008

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks)
- o Total Internal End Semester
*Individual *Individual Assessments Examinations
Assignment / s Assignment / "
Written = Wiritten
Case Study / ; Case Study /
" i Test TS .. | Test
Seminar / Mini Seminar / Mini
Project / MCQ Project /f MCQ
40 860 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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SEMESTER IV

Category: ESC
Vv M
U21CSGo4 JAVA PROGRAMMING L1TlPlalc

(Common to AM, BM, CB, EC, EE and IT)
0| 2|03

PRE-REQUISITES:

» U21CSGO1: Problem Solving and C Programming

COURSE OBJECTIVES:

« To describe object-oriented programming paradigm and its principles

e Toimplement programs with Core Java features and API
= To develop applications wilh Java Collections

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Describe the object-oriented programming concepts to develop simple java programs
(Understand)

CO2: Develop Java programs using Inheritance principle (Apply)

CO3: Apply exception handling techniques in Java programs (Apply)

CO4: Develop Java programs with Input Output classes and multithreading (Apply)

COS: Implement Java programs with Collections (Apply)

CO-PO MAPPING:

S Fis PO1|PO2|PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POS [PO10{PO11|PO12|PSO1|PSO2
CO1 2 1 1 2 - - - 1 2 2 - 2 - -
coz2 3 2 2 2 - - - 1 2 2 - 2 - -
CcO3 3 2 2 2 - - - 1 2 2 - 2 - -
CO4 3 2 2 2 - - - 1 2 2 - 2 - -
CO5 3 2 2 2 - B . 1 2 2 - 2 - -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | OBJECT ORIENTED DEVELOPMENT AND JAVA BASICS 6

Object Oriented Programming — Concepts — Abstraction — Encapsulation — Comparison with function
ariented programming — Characteristics of Java — Java Environment — JVM and JDK — Classes —
Constructors — Methods — Static members — Comments — Data Types — Variables — Operatars —
Contral Flow

UNIT Il PACKAGES AND INHERITANCE 6

Defining a Package — Importing Packages — Inheritance — Creating super classes and sub classes
— Access modifiers — Constructors in sub classes — Polymorphism — Method overloading - Method
overriding — Abslract classes and abstract methods — Interfaces — Defining an interface —
Implementing interface — Extending interfaces — Object class
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UNIT I EXCEPTION HANDLING 6

Exceptions — Throwing and catching exceptions — Checked and unchecked exceptions — Exception
hierarchy — Built in exceptions — Creating own exception — Chained exceptions — Stack Trace Elements

UNIT IV I/Q STREAMS AND MULTITHREADING 6

Input / Output Basics — Scanner class — Streams — Byte sireams and Character streanis comparison
— Reading from and Wiiting to Console and Files — Multithreaded Programming — The Java Thread
Model — Creating mulliple threads — Thread class — Runnable Interface

UNIT V COLLECTIONS 6

Collections Framework Overview — Basics of List — Set — Queue — Programs using Array list —
HashMap and HashSet — Hashcode and equals methods

LIST OF EXPERIMENTS

1. Wrile a Java program to create a class Student with private data members and public methods
to implement encapsulation and abstraction

2. Develop a Java program to implement constructor overloading and method overloading
Develop a Java program to implement run-time polymorphism with inheritance

Develop a Java program to implement inheritance using Interfaces and Abstract classes. Use
packages

Develop a Java program to demonstrate exception handling

Develop a multithreaded java program using a Thread class and Runnable interface

Develop a Java program to implement basic consale 10 and File 10

Develop a Java program to stere mulliple objects in an Array List and to implement search and
sort operations

ol

© N o o

Contact Periods:
Lecture: 30 Pericds  Tutcrial: — Periods Practical: 30 Periods Project: - Periods
Total: 60 Periods

TEXT BOOKS:

1. Herbert Schildt, *Java: The Complete Reference”, 11t Edition, McGraw Hill Education, 2018
2. Cay.S.Horstmann and Gary Cornell. “Core Java 2, Vol 1, Fundamentals®, 11t Edition, Pearson
Education, 2020

REFERENCES:

1. J.Nino and F.A. Hosch , "An Introduction to Programming and OO Design using Java®, 1%t
Edition, John wiley & Sons, 2018

2. Paul Deitel, Harvey Deitel, "Java SE 8 for programmers”, 3" Edition, Pearson, 2015

3. E Balagurusamy, "Pragramming wilh Java® 6% Edition, McGraw Hill Education,2019
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EVALUATION PATTERN:

S

KPRIET

Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment Il
(Theory) (Practical) :
(100 Marks) (100 Marks) Theary Praghiea
- Examinations Examinations
At Evaluation of
m.d““dt_"m Laboratory (Examinations (Examinations
Assignment/ |y Observation, will be will be
Case Study /. Test Record Test conducted for conducted for
setainar/ Ml (Rubrics Based 100 Marks) 100 Marks)
Project / MCQ Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
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SEMESTER IV

U21EC404

Category: PCC

MICROPROCESSORS AND MICROCONTROLLERS LIT|P|J]|C

3| 02|06

PRE-REQUISITES:
« U21ECGO1: Digital Electronics

COURSE OBJECTIVES:

¢ To study the architecture and pregramming of microprocessors and microcontrollers
e Tolearn the instruction set for writing assembly language programs
e Tounderstand the interfacing concepts of 8086 microprocessor and 8051 microcontrollers

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: implement ALU operations using 8086 microprocessor (Apply)

CO2: Apply the 8086 interfacing concepts for different applications (Apply)

CO3: Compare different addressing modes of 8051 microcontroller (Analyze)

CO4: Explain the concepts of interrupts and timers in 8051 microcontroller (Understand)
CO5: Develop solutions for real time applications using 8051 microcontrollers (Analyze)

CO-PO MAPPING:

ok g PO1|PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10{PO11|PO12|PSO1|PSO2
CO1 3 2 - 2 - - - 2 2 2 - 2 3 -
co2 3 2 - 2 - - - 2 2 2 - 2 3 -
CO3 3 g 2 2 - - - 2 2 2 - 2 3 -
CO4 2 - - E - - - - - - - 2 3 -
COs 3 3 2 2 - - - 2 2 2 - 2 3 -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | MICROPROCESSORS 9

Architecture and signals of 8085 — 8088 microprocessor — Internal architecture and signals,
addressing modes, instruction sets, timing diagrams, assembly language programming

INTERFACING 8086 MICROPROCESSOR 9

Overview of memory interfacing and 1/Q interfacing — Parallel communication interface — Serial
communication interface — Timer — Keyboard /display controller — Interrupt controller — DMA

UNIT It

controller
UNIT Il

8051 MICROCONTROLLER 9

Harvard architecture — 8051 microconiroller — Internal architecture and signals, special function
registers (SFR), /O ports and circuiis — Instruction set — Addressing modes — Assembly language
programiming
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UNIT IV PROGRAMMING 8051 MICROCONTROLLER

8051 timers — Modes, registers, timer programming — Serial communication — Registers, RS232
standards, programming — Interrupts — Types, ISR, timer, hardware and serial communication
interrupt programming — Introduction to embedded C programming

UNIT V INTERFACING 8051 MICROCONTROLLER

Interfacing of simple /O systems — Switches — LEDs — Buzzers — Interfacing character and graphical
LCD displays — Interfacing external ADC and DAC — DC mator speed control system — Stepper motor
interfacing — Relays

OF s ER b e

ol R S

LIST OF EXPERIMENTS

8086 Experiments

Basic arithmetic and logical operation

Computation of maximum and minimum marks in the database
Sorting an array in ascending and descending order

String manipulations for an input stream

Scrolling display using 8278

8051 Experiments

Calculation of area and volume of the object

Design of robotic arm control system using stepper motor
Speed control of DC motor using 8051

LED switch control using A/D interface using 8051
Waveform generation using D/A interface using 8051

Contact Periods:

SE

KPRIET

9

9

Lecture: 45 Periods Tutorial: — Periods Practical: 30 Periads Project: — Periods
Total: 75 Periods

TEXT BOOKS:

1. Krishna Kant, "Microprocessor and Microcontrollers Architeciure, Programming and System

Design using 8085, 8086, 8051, 8096", 1% edition, Prentice Hall of India, 2013

2. Kris Schindler, “Introduction to Microprocessor Based Systems Using the ARM Processor”, 27
edition, Pearson Learning Solutions, 2013

REFERENCES:

1. Mazidi Muhammed Ali, Mazidi Janice Gillispie, "The 8051 Microcontrollers and Embedded
Systems", 2" edition, Pearson Education India, 2012

2. Soumitra Kumar Mandal,"Microprocessors and Microcontrollers Architecture Programming and
Interfacing using 8085 8086 & 8051, 15 edition, Tata McGraw Hill, 2011

3. Kenneth Ayala, “The 8051 Microcontrollers”, 3 edition, Cengage Learning India, 2007
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EVALUATION PATTERN:

KPRIET

Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment Il
(Theory) (Practical) :
(100 Marks) (100 Marks) Theory Practical
: Examinations Examinations
Sl Evaluation of
Individual Laboratory (Examinations (Examinations
Assignment/ |\ Observation, will be will be
Case Study/ | "1 Record Test conducted for conducted for
Se”?”lar ! Mini (Rubrics Based 100 Marks) 100 Marks)
Project/ MCQ Assessments)
40 60 75 25
25 25 35 15
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordingior can choose any one / two components hased

on the nature of the course.
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SEMESTER IV

Category: HSMC
U21SSG01 SOFT SKILLS -1 L{T|P|J]|C
ojlo|2|0]1

PRE-REQUISITES:

e Nil

COURSE OBJECTIVES:

» To inculcate potential skills and to work as a team effectively

e To develop confidence and enhance interpersonal skills

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

C0O1: Enhance decision making and negotiation skills (Analyse)

CO2: Maintain open, effective, and Professional Communication (Apply)

CO-PO MAPPING:

s G PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POB | POY [PO10{PO11|PO12|PSO1|PS0O2
CO1 - - - - - - - - - 3 - 2 - -
co2 B - - 2 - - = = ) 3 4 1 & s

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I VERBAL COMPETENCE 10

Verbal Analogy — Spotting Errors — Ordering of Sentences — Cloze Test — Effective Listening —
Reading Comprehension

UNIT Il EFFECTIVE COMMUNICATION 10
Overcoming Communication  Barriers — Body Language and its Efiquettes —  Contextual
Communication — 7C’s of Communication — Listening to Documentaries

UNIT il INTERPERSONAL SKILLS 10

Group Decision Making — Paralanguage — Negotiation Skills — Preparation & Planning, Bargaining &
Problem Solving —Self Grooming — SWOT Analysis

Contact Periods:
Lecture: — Periods Tutorial: — Periods Praclical: 30 Pericds Project: - Periods
Total: 30 Periods

TEXT BOOKS:

1. Prashant Sharma,"Soft Skills: Personality Development for Life Success” 1% edition, BPB
Publications,2022
2. Suresh Kumar E, Sreehari P and Savithri J, “Communication Skills and Soft Skills: An Integrated
Approach”, 1¢ edition, Dorling Kindersley, 2011
A

!
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REFERENCES:

KPRIET

1. Jeff Butterfield, "Problem Solving and Decision Making”, 2" edition, Course Technology, 2010
2. Wushow Bill Chou, “Fast-Tracking your Career: Soft Skills for Engineering and IT Professionals’,

15t edition, IEEE Press, 2013

EVALUATION PATTERN:

Continuous Internal Marks
Assessments

Test - | 50
Test -1l 50
Total 100

g
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SEMESTER IV

Category: PCC
L|T|P|J|C
0 0|4|0|2

ANALOG AND DIGITAL COMMUNICATION

U21EC405 LABORATORY

PRE-REQUISITES:

o U21EC303: Analog Communication
o U21EC403: Digital Communication
COURSE OBJECTIVES:

s To analyze analog and digital modulation technigues
= To understand various waveform coding schemes
o To learn pulse modulation and error control coding schemes

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Analyze AM and FM schemes in terms of modulation index (Analyze)

CO2: Compute appropriate sampling rate for analog to digital conversion (Apply)

CO3: Experiment with various waveform coding schemes (Apply)

CO4: Examine the SNR and BER of various digital modulation techniques (Analyze)

COS5: Implement digital transmission using error detection and correction technique (Apply)

CO-PO MAPPING:

COs L os PO1 [PO2 | PO3 | PO4 [ PO5 | POG | PO7 | PO8 | POS |PO10|PO11|PO12|PSO1|PS0O2
CO1 3 3 2 3 - - - 2 2 2 - - - 3
Cco2 3 2 - 3 - - - 2 2 2 - = < 3
Co3 3 2 - 3 - - - ) 2 2 - - - 3
CO4 3 3 2 3 2 - 2 2 2 - B = 3
CO5 3 2 - 3 2 - - 2 2 2 = - - 3

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS

1. AM modulation and demodulation

i.  Analyze the amplitude modulation in terms of modulation index and perform the spectrum
analysis.

2. FM modulation and demodulation
I Perform frequency modulation and spectrum analysis for the given analog signal
ii. Calculate the modulation index and identify the type of frequency modulation.
3. Signal sampling and reconstruction
i.  Consider the given analog signal and calculate the required sampling rate.
ii. Perform sampling wilth various sampling rate and reconstruct the original signal.
4. Pulse position modulation technigue
i. With the help of sampling puises, modulate the given message signal using PPM technique.

-~ \
-~ o |
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P
P g b T
L

Page 88 of 214




B.E. — EC — R2021 — CBCS ' )

KPRIET
brem P S

5. Pulse Coding for analog sources

i, Consider the given analog audio signal and convert it into binary sequence using pulse code
modulation and reconstruct the original signal.

6. Deita and adaptive delta modulation techniques
i Convert the analog input signal into binary sequence using delia modulation.

ii. Also analyze the impact of step size and sampling period on the staircase reconstructed
signal.

7. Line coding

i Generate the baseband signal for the given binary sequence with the help of following line
coding technigues

a. Unipolar
b. Bipolar
c. Manchesier
8. Linear block error control coding scheme

i.  Write a code to generate (n,k) linear block code for the given message vector and perform
the error detection and correction using syndrome vector

9. Digital modulation techniques

fi Write a code to generate ASK and FSK for a given message signal and analyze the
performance of SNR and BER

ii. Write a code to generate BPSK and QPSK for a given message signal and analyze the
performance of SNR and BER

ii.  Write a code to generate consiellation diagram for BPSK and QPSK
10. Design and implementation of software-defined radio system
Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 60 Pericds Project: — Periods

Total: 60 Periods

EVALUATION PATTERN:

Continuous Internal Assessments
Evaluation of Labaratory Observation,
Record Test ;
(Rubrics Based Assessments) End Semester Examinations
s 25
100 100
60 40
100
.. ..-_ "-:‘/;
S
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SEMESTER IV
Category: PCC
U21EC406 DIGITAL SIGNAL PROCESSING LABORATORY Ll iR |4 |e

02|22

PRE-REQUISITES:
o U21ECS301: Signals and Systems

COURSE OBJECTIVES:

o  To perform convolution, correlation and filtering in MATLAB
o Toanalyze ECG and EEG signals using MATLAB
s Toimplement basic signal operations using DSP processor

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Develop MATLAB code to perform convolution and correlation (Analyze)
CO2: Inspect the frequency spectrum using DFT (Analyze)

CO3; Examine the frequency response of FIR and IIR fiiters (Analyze)

CO4: Analyze ECG and EEG signals using MATLAB (Analyze)

COS: Implement DFT and FFT computations using DSP processor (Apply)

CO-PO MAPPING:

o g PO1|PO2|PO3 |PO4 |PO5|PO6 |PO7 |PO8 | POS PO10/PO11|PO12|PSO1|PSO2
CO1 3 3 2 2 2 - = 2 2 2 2 2 - 2
co2 3 3 2 2 2 = = 2 2 2 2 2 - 2
COo3 3 3 2 2 2 5 . 2 2 2 2 2 - 2
CO4 3 3 2 2 2 = = 2 2 2 2 2 - 2
CO5 3 2 2 - 2 2 2 2 2 2 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

LIST OF EXPERIMENTS

CYCLE -1

1. Generation of elementary discrete time sequences
i Write a MATLAB program to generate step, ramp, impulse and exponential signals
2. Convolution of discrete sequence

i. Write a MATLAB program to perform linear convolution of two discrete sequence and
plot the response

il. Write a MATLAB program to perform circular convolution of two discrete sequence and
plot the response

3. Correlation of discrete sequence

i Write a MATLAB program to perform auto correlation of two discrete sequence and plot
the response

i, Write a MATLAB program to perform cross correlation of two discrete sequence and plot
the response

.'\:_:_ -
,/ \ J
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4. Computation of DFT and FFT
i.  Write a MATLAB program to perform DFT of two discrete sequence and plot magnitude
spectrum and phase specirum
i,  Write a MATLAB program to perform 8-point FFT and plot magnitude spectrum and
phase spectrum
5. IR filter design
i.  Design digital Butterworth filier for the given specification and plot the response
i.  Design digital Chebyshev filer for the given specification and pigt the response
6. FIR fiiter design
il Design FIR filler using Rectangular window for the given filler order and plot the response
li.  Design FIR filter using Hamming window for the given filter order and plot the response
iii. Design FIR filter using Hanning window for the given filter order and plot the response
7. Design of up conversion and down conversion for speech signals
8. Analysis of ECG and EEG signal
i.  Perform noise canceliation of ECG and EEG signal using adaptive filters
CYCLE -1l
1. Generation of discrete time signals
i,  Write an ALP to generate ramp, impulse and exponential signals and implement in
TMS8320C50 processor
2. Linear convolution and circular convolution
i.  Write an ALP to perform linear and circular convolution for two discrete sequence and
implement in TMS320C50 processor
3. Implementation of DFT and FFT
i.  Wiite an ALP to perform DFT and FFT for the given sequence and implement in
TMS320C50 processor
AUGMENTED EXPERIMENTS
1. Signal processing methods for music signals
i.  Write a MATLAB program to perform adapiive noise cancellation for music signal.
2. Signal processing methods for radar signals
i.  Write a MATLAB program fo track the targets present in the radar signal.
TYPICAL PROJECTS (INDICATIVE)
1. Adaptive RLS and LMS filter for noise cancellation
2. Disease detection in ECG signal
3. Speech recognition
4, Target tracking and detection in radar
5. Watermarking in audio signal
6. Cochlear implant
7. Video tracking and stabilization
8. Velacity estimation using Kalman filter
9. Time delay estimation in radar using Continuous Wavelet Transform
10, Cancer detection using wavelets
Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 30 Periods Project: 30 Periods
Total: 60 Periods
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EVALUATION PATTERN:

s
WEEL

Continuous Internal Assessments

End Semester Examinations

(100 Marks)

Assessment | (Practical)

(Project)
(100 Marks)

Assessment Il

Evaluation of Pra_ctir.:-al
Laboratory Examinations
Observation, ¢ i : E inations will be conducted
Review | Review (Examina i n
Record Test | I Rel\.]fiew for 100 Marks)
(Rubrics Based
Assessments)
75 25 15 25 60
200 50
50 50
Total: 100
\\\ S /I
f the Department,
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SEMESTER IV

Category: EEC
U21EC407 DESIGN STUDIO 1I L{T|P|J|C
olo|o]| 2|1

PRE-REQUISITES:
« U21EC306: Design Studio |

COURSE OBJECTIVES:

e Toinculcate the problem-solving & Innovation mindset

s To provide a platform for self-learning, experimenting, solving the real-world problems and to
develop a product.

¢ To enable hands-on experience for aclive learning.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the prohlem-selving techniques (Design thinking & system thinking) (Apply)
CO2: Create and validate low fidelily prototype / Experimental proof of concept (TRL 4) (Analyze)
CO3: Demonstrate teamwork, project management, technical report writing and presentation skills

(Apply)

CO-PO MAPPING:

PO
COs S PO1 | PO2 | PO3 PO4]P05 POB | PO7 | POB | PO [PC10|PO11|PO12|PSO1|PS0O2
CO1 3 3 3 3 3 3 3 3 3 B 2 1 2
coz2 3 3 3 3 3 3 3 3 3 - 3 2 2
CO3 - - - - 2 - - 2 3 3 3 1 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

Course conduction:
e The students will be divided into batches (maximum 4 siudents / baich). They will be provided
the space, time, resources, and a mentor for this design clinic 2 course.

s  With the guidance of assigned mentor, the studenis will find & validate a problem statement,
map to UNSGD, identify the skills required for the project and self-leam.

s Applying design thinking & system thinking concept the students will solve the problem and
prodiice the version 1 of prototype. (TRL 4)

e The student will learn feamwork, project management, technical report wriling and
presentation skills through this course.

Contact Periods:

Lecture: — Periods Tutorial: — Periods Practical: — Periods Project: 30 Periods
Total: 30 Pericds

"L,;.‘.'/ .
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EVALUATION PATTERN:
| Review 0 Review 1 _—
é\évnﬁ:q:g,:‘iﬁfeﬁ ?)ff (Between 35!" to 40 (Betwesn 80% to 90 Total
semester) working day) working day)

o 40 60 100
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SEMESTER V
Category: PCC
U21EC501 TRANSMISSION LINES AND ANTENNAS L | T | & |G

3(1|)0]0

PRE-REQUISITES:
« U21EC401: Electromagnetic Fields and Waveguides
COURSE OBJECTIVES:

« To learn the concept of transmission lines and signal propagation at radio frequencies
« To solve real time impedance maiching problems using Smith chart
s Tounderstand the racliation characteristics of different types of antennas

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: lllustrate the characteristics of fransmission lines and signal propagation at high frequencies
(Understand)

CO2: Examine the various transmission lines parameters using Smith chart (Analyze)

CO3: Summarize the basic radiation parameters of antennas (Understand)

CO4: Implement the fieid and phase paiterns of aperture and array antennas (Apply)

CO5: Explain the radiation pattern of special and modern antennas (Understand)

CO-PO MAPPING:

COs e PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | POT | PO8 | PO |PO10|PO11|PO12|PSO1|PSO2
CO1 2 - - - % s # - = - 2 - 3
coz 3 3 2 o - 2 “ % - = - 2 - 3
CcOos3 2 - . 2 2 2 # G & = 2 = 3
co4 3 2 2 E 2 2 2 - - = & 2 & 3
cos | 2 | -b.l212 | =«J=[=[2] -] B

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | TRANSMISSION LINE THEORY 9+3

General solution of transmission lines — The infinite line — Input and transfer impedance — Open and
short circuited lines — High frequency transmission lines — Line of zero dissipation — Volitage and
current equations — Open and short circuit impedance — Standing waves

UNIT Il IMPEDANCE MATCHING IN HIGH FREQUENCY LINES . 9+3

Impedance matching — Quarter wave transformer — Impedance matching by stubs — Single stub
malching — Double stub matching — Smith chart and its applications — Problems based on Smith
chart

P
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UNIT Il FUNDAMENTALS OF RADIATION 9+3

Antenna parameters — Radiation pattern, gain, directivity, effective aperture, radiation resistance,
beam widlh, bandwidlh, input impedance — Wire antenna — Radiation from short dipoie, half-wave
dipoie - folded dipole — Yagi-Uda antenna

UNITIV ~ ANTENNA ARRAYS AND APERTURE ANTENNAS 9+3

Uniform linear array — N element linear array — Broadside and end fire array — Binomial arrays —
Pattern multiplication — Horn antenna — Reflector antenna — Aperture blockage, feeding structures —
Patch antenna — Slot antenna, micro strip antenna

UNIT V SPECIAL ANTENNAS 9+3

Principle of frequency independent antennas — Spiral antenna — Helical antenna — Log-periodic
antenna — Modern antennas — Reconfigurable antenna, 5G anternna — Antenna measurements.

Contact Periods:

Lecture: 45 Periods Tutorial: — 15 Periods Practical. — Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. John D Ryder, “Networks, lines and fields”, 2 edition, Pearson Education India, 2017
2. John D Kraus, "Antennas and Wave Propagation”, 41 edition, Mc Graw Hill, 2017

REFERENCES:

1. Constantine.A.Balanis, “Antenna Theory Analysis and Design”, 4" edition, Wiley, 2016

2. K.D. Prasad, "Antenna and Wave Propagation”, 3+ edition, Satya Prakashan, 2016

3. Edward C.Jordan and Keith G.Balmain, ‘Electromagnetic Waves and Radiating Systems”, 2/
edition, Pearson Education, 2015

4. S. Drabowitch., "Modern Antennas”, 2" edition, Springer Publications, 2007

EVALUATION PATTERN:

Continuous Internal Assessments —‘
Assessment | Assessment | '
(100 Marks) (100 Marks)
i = Total Internal End Semester
Individual Individual Asssesments Examinations
Assignment / Written Assignment / Written
Case Study / Test Case Study / Test
Seminar / Seminar /
Praject / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can chocse any ane/ two components based
on the nature of the course.
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U21EC502 CONTROL SYSTEM THEORY Lo | T [ ®& [ &

1100 |4

PRE-REQUISITES:
o U21EC301: Signals and Systems

COURSE OBJECTIVES:

e To comprehend the componenis and their representation of control systems

o To learn various methods to analyze the time response, frequency response and stabilily of the
systems

e To understand various methads for the state variable analysis

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Determine the transfer function for dynamical systems (Understand)

CO2: lllustrate the controller design and time domain responses (Understand)

CO3: Examine the stabilily of linear time Invariant systems using various techniques (Analyze)
CO4: Design compensators using frequency response plots (Apply)

COS5: Model the systems using stzaie variables (Apply)

CO-PO MAPPING:

B Pae PO1 | PO2 | PO3 |PO4 | PO5 | POS [ PO7 | PO8 | POY [PO10/PO11|PO12|PSO1|PSO2
CO1 2 5 = ” » " G = = 2 = 1
Coz2 2 - - - 2 - - - - - - 2 - 1
Cco3 3 3 2 - - - - - - - - 2 - 1
Co4 3 2 2 - 2 - - - - - - 2 - 1
co5 3 2 2 - - - - - - - - 2 - 1

Carreiztion levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | SYSTEMS AND THEIR REPRESENTATION 9+3

Components of control system — Open loop and closed loop — Mathematical models of electrical and
mechanical systems — Elecirical analogous of mechanical systems — Block diagram reduction —
Signal flow graph

UNIT Il TIME RESPONSE ANALYSIS 9+3

Transient response — Sieady siate response — Time response of the standard first order and second
crder system for unit step input — Basics of time domain specifications — Steady state error and error
conslant — Controllers — PD, Pl and PID

UNIT 1l STABILITY ANALYSIS 943
Concepts of stability — Necessary conditions for stability — Routh Hurwitz criterion — Root locus —
Nyquist stabilily criterion — Nyguist plot g
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UNIT IV FREQUENCY RESPONSE AND COMPENSATOR DESIGN 9+3

Frequency domain specification of standard second order system — Bade plot — Polar plot — Design
of compensators using Bode plots — Cascade compensation — Lead, lag, lag-lead compensation —
Stability analysis using simulation tool

UNIT V STATE VARIABLE ANALYSIS 943

State space model — Representation using physical and phase variable — Conversion between state
variable models and transfer functions — State space representation using canonical variahles —
Concepts of controllability and observability — Kalman's and Gilbert's Test

Contact Periods:

Lecture: 45 Periods Tutorial: 15 Periods Practical: — Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. K. Ogata, "Modern Control Engineering”, 5 edition, Prentice Hall of India, 2012
2. J.Nagrath and M.Gopal, “Control System Engineering”, 6" edilion, New Age International, 2011

REFERENCES:

1. R. Anandha Natarajan and B. Ramesh Babu "Control System Enaginesring’, 3™ edition, Scitech
Publication, 2015

2. Smarajit Ghosh, “Control Systems Theory and Applications”, 274 edition, Pearson Education,
New Delhi, 2013

3. S.K.Bhattacharya, "Control System Engineering”, 3¢ edition, Pearson, 2013

4. M.Gopal, "Control System — Principles and Design®, 4™ edition, Tata McGraw Hill, 2012

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
e e Total Internal End Semester
In‘dwldual Individual Acsuscronts Examinations
Assignment / ; Assignment / :
Written Written
Case Study / Test Case Study / Test
Seminar / Seminar /
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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SEMESTER V : men

Category: PCC
U21EC503 COMPUTER COMMUNICATION NETWORKS L|T|P|J
3(0|2|0|4

PRE-REQUISITES:
e Nil
COURSE OBJECTIVES:

o To acquire knowledge about protocol layering and physical layer performance
s To describe the functions of data link and network layers
s To outline transport layer services and application layer protocaols

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Solve the topology issues in physical layer (Apply)

CO2: Madel the error detection and correction mechanism for data-link layer (Apply)
CO3: Implement suitable routing protocols for the networks (Apply)

CO4: Examine the functions of transport layer protocols (Analyze)

CO5: Compare the performance of different application layer protocols (Analyze)

CO-PO MAPPING:

COS PO1|PO2 |PO3 | PO4 |PO5 | POB [ PO7 | PO8 | POS |PO10[PO11|PO12|PSO1|PSO2
cO1 3 2 - - 2 - - 2 2 2 = 2 - 1
co2 3 2 - - 2 - E 2 2 2 - 2 - 1
COo3 3 2 - - 2 - - 2 2 2 = 2 = 1
CO4 3 3 2 o 2 - - 2 2 2 - 2 - 1
CO5 3 3 2 - ‘ 2 = - 2 2 2 - 2 - 1

B Correlation leveis: 1: Slight (Law)  2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I PHYSICAL LAYER 9

Fundamentals of data cammunication — Networks — Internet protocols and standards — Topologies
— 0S| model — TCP/IP protacol suite — Transmission media — Circuit, datagram and virtual networks
— Modem

UNIT I DATA-LINK LAYER & MEDIA ACCESS 9

Error detection and correction : Parity Check, CRC, Hamming Code and Checksum — Sliding window
protocols — HDLC — PPP — Wired LANs — Ethernet — Bridges and LAN swilches — IEEE 802.11 —
Bluetooth — Connecting devices

UNIT Il NETWORK LAYER 9

Internetworking — IPv4 — Subnetting — IPv6 — Distance vector (RIP) and link state (OSPF) routing
algorithms — Inter-domain Routing (BGP) — Basics of IP support protacols (ARP, RARP, DHCP,
ICMP) — Network address translation (NAT)

-
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UNITIV ~ TRANSPORT LAYER 9

Functions of transport layer — UDP —TCP —SCTP-TCP congestion control — Congestion avoidance
mechanisms — Quality of Service — Integrated services — Differentiated services

UNIT V APPLICATION LAYER 8
Domain name system (DNS) — Electronic mail (SMTP, MIME, IMAP) —Telnat — File transfer (FTP) —
REST—WWW (HTTP, HTTPS) — SNMP— SSH — VPN

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical: 30 Periods Project — Periods

Total 75 Periods
LIST OF EXPERIMENTS:

1. Network topology - Star, Bus, and Ring

2. Error Detection / Error Correction Techniques

3. IP address configuration and execution of IP cormmands
4. Distance vector routing algorithm

5. Link state routing algorithm

6. Stop and wait and sliding window protocols

7. Go-back-N and selective repeat protocols

8. TCP congestion control algorithm

9. Implementation of Network address translation

10. Implementation of Virtual Private Network

TEXT BOOKS:
1. J.F. Kurose, KW. Ross, “Computer Networking: A Top-Down Approach”, 5% edition, Addison-
Wesley, 2017

2. Behrouz A Forouzan, "Data Communications and Networking®, 5™ edition, Tata McGraw-Hill,
New Delhi, 2015

REFERENCES:

1. William Stallings, “Data and Computer Communications”. 10" edition, Pearson Education, 2013

2. Larry L. Peterson, Bruce S. Davie, “Computer Networks: A Systems Approach”, 5% edition,
Morgan Kaufmann Publishers Inc., 2012

3. Ying-Dar Lin, Ren-Hung Hwang and Fred Baker, "Computer Networks: An Open Source
Approach”, 1%t edition, McGraw Hill Publisher, 2011

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment |
(Theory) Practical) ;
(100 Marr};s) (g 00 Marks) Thepry Practical
= Evdiatonicr Examl.natl_ons Examl_natl.ons
*Individual Laboratory (Examinations (Examinations
Assignment / Written Obsarvation will be will be
Case Study / Tesf Himmret s Test conducted for conducted for
Seminar / Mini ; 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
Assessments)
40 60 75 25
25 25 35 15
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
X
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SEMESTER V
Category: HSMC
U2188G02 SOFT SKILLS -1I LI T|P|J]|C

0| 2|0 (1

PRE-REQUISITES:
e Nil
COURSE OBJECTIVES:

e To understand the importance of communication and enhance self confidence
= To acquire employability skills

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Actively participate in Group Discussion (Analyze)

CO2: Enhance interview skills and make effective Presentation (Apply)

CO-PO MAPPING:

G0s . PO1 |PO2 | PO3 PO4'POS PO6 | PO7 | PO8 | POS |PO10{PO11|PO12|PSO1|PSO2
CcOo1 - = - . | ¢ - - - 2 3 2 = 2 A
co2 . - « . ] . - = s 2 3 = s 5 =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I PRESENTATION SKILLS 10

Presentation Techniques — Time Management Technigues — Body language — Managerial Skills —
Making Effeclive Presentation

UNIT Il GRCUP DISCUSSION AND PUBLIC SPEAKING 10

Introduiction to Group Discussion — Understanding Group Dynamics — Group Discussion Strategies—
Activities to Improve GD Skills — Public Speaking Techniques — Public Speaking Acliviti

UNIT 1l INTERVIEW SKILLS 10

Listening to Interviews ~ Preparation for the Interview — Interview Techniques and Etiquettes —
Handling Stress Interview — Mock Interview — Online Interview Techniques

Contact Periods:

Lecture: — Periods Tutorial: — Periods Practical: 30 Periods Project — Periods
Total 30 Periods

TEXT BOOKS:

1. Prashant Sharma, “Soft Skills: Personalily Development for Life Success”, BPB Publications, 1%t
edition, 2022

2. Leader Interpersonal and Influence Skills:The Soft Skiils of Leadership.” Routledge Publications,
2014 :
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1. Ghosh B N, "Managing Soft Skills for Personality Development”, 15! edition ,Tata McGraw-

Hill,2012

2. Nitin Bhatnagar and Mamta Bhatnagar, “Effective Communication and Soft Skills Strategies for
Success”, 1% edition, Pearson Education, 2012

EVALUATION PATTERN:

Continuous Internal Marks
Assessments

Test -1 50
Test - 11 50
Total 100

T W
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SEMESTER V

Category: PCC

U21EC504 RF AND ANTENNA DESIGN LABORATORY L|IT|P|J
0|02 |22

PRE-REQUISITES:
o U21EC401: Electromagnetic Fields and Waveguides

COURSE OBJECTIVES:

o To study the characteristics of RF filters, couplers and isolators

e To measure various antenna parameters such as radiation pattern, gain, directivity, beam width
and polarization

e To design modern antennas using EM simulation tools

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1; Determine the radiation pattern of horn and parabolic reflector antennas (Apply)
CO2: Design RF low pass and high pass filters for given cut off frequency (Analyze)
CO3: Test the performance of wired and array antennas using simulation tools (Apply)
CO4: Compute the return loss and isolation of RF couplers and isolators (Apply)

CO5: Develop the microstrip antenna for real time application (Analyze)

CO-PO MAPPING:

PO
COs S PO1 |PO2 |PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [PO10|PO11|PO12|PSO1|PSO2
CoO1 3 2 2 3 - - * 2 2 2 = 2 = 3
Ccoz2 3 3 2 3 - - 5 2 2 2 5 2 . 3
CcOo3 3 2 2 3 3 w = 2 2 2 = 2 = 3
CO4 3 2 2 3 3 » > 2 2 2 = 2 = 3
CO5 3 3 2 3 3 & ) 2 2 2 - 2 - 3
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
LIST OF EXPERIMENTS
. HARDWARE EXPERIMENTS
1. Measurement of radiation pattern of horn antenna
2. Measurement of radiation pattern of parabolic reflector antenna
3. Characteristics of RF low pass and high pass filters
Il. SIMULATION EXPERIMENTS
1. Measurement of antenna parameters of dipole antenna
2. Design of couplers and isolators for RF systems
3. Design of microstrip antenna for Wi-Fi application
4. Design and testing of spiral antenna {End to end product)
.. Page 103 of 214
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AUGMENTED EXPERIMENTS

Parametric analysis of helical antenna using time domain solver

Design and implementation of circular patch antenna

Development and parametric analysis of slot antenna using time domain solver
Design of 5G antennas for base station application

Design and analysis of rectangular patch antenna

TYPICAL PROJECTS

Design of dual band rectangular microstrip antenna at 2.4 & 5.8 GHz

Coaxial fed patch antenna design

Cylindrical dielectric resonator antenna design

Design of inset-feed microstrip antenna and analysis of radiation pattern and gain plot
Rectangular patch antenna design at 5.7 GHz for Wi-Fi applications

Design of circular patch antenna with slots

Design of microsttip patch antenna with slots

Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 30 Periods Project: 30 Periods

Total: 60 Periods

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | (Practical) Assess_ment i
(Project)
(100 Marks) 100 Marks) ,
Evaluation of = Pra_ctu:;:
Laboratory REITERIA
Observation, Review | Review ; (Examinations will be conducted
Record Test | I Remew for 100 Marks)
(Rubrics Based
Assessments)
75 25 15 25 60
200 50
50 50
Total: 100
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SEMESTER V

U21EC506

PROTO STUDIO |

Category: EEC

| L i

P|J|C

0|0

0|21

PRE-REQUISITES:

o U21EC407: Design Studio Il

COURSE OBJECTIVES:

¢ To inculcate the problem-solving & Innovation mindset
o To provide a platform for self-learning, experimenting, solving the real-world problems and to

develop a product.

« To enable hands-on experience for aclive learning.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply lhe problem-solving technigues (Design thinking & system thinking) (Apply)
CO2: Create Minimum Viahle Prototype. (TRL 5) (Analyze)
CO03: Analyze product to technology fit (Analyze)
CO4: Demonstrate teamwork, project management, technical report writing and presentation skills

(Apply)
CO-PO MAPPING:

couts |Pot |Po2 |Po3 | Po4 | POS | POS | PO7 | POB | POS [PO10PO11/PO12|PSO1{PSO2
CO1 3 3 3 3 3 3 3 3 3 B 2 1 2 2
coz2 3 3 3 3 3 3 3 3 3 B & 2 2 2
Cco3 3 3 3| 3 3 3 3 3 3 ) 3 2 2 2
Co4 = s 3 2 - - 2 3 3 3 1 2 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

Course conduction:

o The students will be divided into batches (maximum 4 students / baich). They will be provided
the space, time, resources, and a2 menior for this Proto clinic 1 course.

o Wilh the guidance from assigned mentor, the students will find & validate a problem
statement, map to UNSGD, identify the skills required for the project and seli-learn.

s The students will learn and apply design thinking, system thinking concept to solve the

problem and produce the version 1 of MVP. (TRL 5)

s The student will learn teamwork, project management, product development, technical report
wriling and pitching through this course.

Contact Periods:

Lecture: — Periods

Tutorial: — Periods Practical: — Periods

Project 30 Periods

Total 30 Periods
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EVALUATION PATTERN:
Review 0 Review 1 Review 2
(Within 10 days of (Between 35" to 40" | (Between 80' to 90t Total
commencement of semester) working day) warking day)
0 40 60 100
S
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SEMESTER VI

Category: PCC
EMBEDDED SYSTEMS AND IOT
U21ECGO L J|C
® (Common to EC,CSBS and IT) L 5
0| 0)|0]|3

PRE-REQUISITES:

«  U21EC404: Microprocessors and Microcontrallers

COURSE OBJECTIVES:

e Tolearn about embedded processor, its hardware and software
s To acquaint wilh interfacing of sensors and actuators wilh controllers
e To apply Internet of Things technigues in real time applications

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the real time embedded system and its components (Understand)

CO02: lllustrate the architectire of microcontroller based devices (Understand)

C03: Compare various communication technologies for loT applications (Analyze)
CO4: Develop an loT based system for the given application (Analyze)

CO5: Apply knowledge of loT and Cloud interface for application development (Apply)

CO-PO MAPPING:

P
COs s PO1|PO2 |PO3 |PO4 | PO5 | POB | POT7 | POS | PO9 |PO10|PO11|PO12(PSO1|PS0O2
CO1 2 = 5 2 = - = = = ¥ B 2 3 <
co2 2 = » = - # T = = = = 2 3 =
CO3 3 3 2 = 5 e = = = S % 2 3 -
C0O4 3 3 2 2 2 = = = Z & = 2 3 =
CO5 3 2 2 = = £ = E = = 3 2 3 .
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | FUNDAMENTALS OF EMBEDDED SYSTEM DESIGN 9

Embedded system (ES) — Architecture, characteristics, types — Embedded system on chip (SOC) -
Components of embedded system — Hardwzare and software — Power supply — Types, characteristics,
selection criteria — Design process

UNIT Il OVERVIEW OF MICROCONTROLLER 9

8-bit Micro controllers - ARM: ARM Architecture and Organization — Registers — ARM Inslruction Set
—Timers — Interfacing — LED — ADC — ARM programming in embedded C — IDE's for ARM- Interrupt
Handling --External Memory Interace

UNIT I loT ARCHITECTURE AND COMMUNICATION TECHNOLOGIES 9

Internet of Things — loT architectural cverview — M2M and loT technology fundamentals — Devices
and gateways — loT protocols = MQTT — CoAP — XMPP - loT Communication technologies —
Bluetooth — Zigbee === |

\ -
S T - -
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UNITIV  loT DESIGN AND PROGRAMMING 9

Types of sensors — Temperature, humidity and PIR — Introduction to ESP8266 — Tools used for
programming-Functions and loops used in programming- Creating a Webserver on  NodeMCU-
Analog and Digital sensor interfacing with NodeMCU

UNIT V loT- CLOUD INTERFACING AND CASE STUDY 9

Cloud storage models — Communication APl — Cloud for loT — Case Studies — Home intrusion
detection — Wealher monitoring system — Air pollution monitoring = Smart irrigation

Contact Periods:

— Periads
45 Periods

Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project:

Total:

TEXT BOOKS:

1. Arshdeep Bahga, Vijay Madisetti, "Internet of Things — A hands-on approach”, Universities Press.
VPT, 2017

2. Lyla B. Das, " Embedded Systems: An Integrated Approach” , 1% edition, Pearson Education,
2013

REFERENCES:

1. Degan lbrahim, “ARM Based Microcontroller Projects using mbed”, 15 edition, Newnes
Publications, 2019

2. Raj Kamal, "Embedded Systems Architecture, Programming and Design”, 3% edition,
McGraw-Hill Higher Education, 2017

3. T. Bansod, Pralik Tawde, “Microcontroller Programming (8051, PIC, ARM7 ARM Cortex)”,
Original edition, Shroff Publishers & Distributors Pvt. Ltd, 2017

4. Steve Furber, "ARM System-on-Chip Architecture”, 2nd edition, Pearson Education, 2015.

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
S e Total internal End Semester
Individual Individual NEtaRasTil Examinations
Assignment / Written Assignment / Written
Case Study / Tesf Case Study / Te;t
Seminar / Seminar /
Project/ MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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SEMESTER VI
Category: PCC
U21EC601 VLS| Design L|T|P|Jd|C
0| 2]|0]|3

PRE-REQUISITES:
s U21ECGO1: Digital Electronics
COURSE OBJECTIVES:

e To understand the IC fabrication techniques and low power logic circuits
¢ To design sequential logic circuits
e To learn various arithmetic circuits and testing methodologies

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Examine the different characieristics of MOS transistors (Analyze)
CO2: Construct stick and layout diagram of CMOS circuits (Apply)
CO3: Model sequential logic circuits and memaories using CMOS (Apply)
CO4: Apply appropriate subsystem for arithmetic circuit design (Apply)
COS5: Develop real time applications using FPGA (Analyze)

CO-PO MAPPING:

COs i PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
co1 3 3 2 3 2 - . 2 2 2 - 2 - 3
co2 3 2 2 3 2 - - 2 2 2 - 2 - 3
cO03 3 2 2 3 2 - - 2 2 2 - 2 = 3
CcCOo4 3 2 2 3 2 - - 2 2 2 - 2 - 3
Cco5 3 3 2 3 2 = - 2 2 2 - 2 - 3

Correlation levels: 1: Siight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | MOS TRANSISTOR THEORY 6

Basic MOS transistors —I-V and C-V characteristics, DC transfer characteristics, Non ideal -V effects
—Fabrication of CMOS integraied circuits — BICMOS

UNIT Il COMBINATIONAL LOGIC CIRCUITS 6

Stick diagram — Layout design ruies — Circuit families — Pass transistors, transmission gates — Various
forms of CMOS logic — Pseudo, dynamic, domino, NP domino — Delay estimation — Logical efforts and
transistor sizing — Power dissipation — Scaling

UNIT Il SEQUENTIAL LOGIC CIRCUITS 6

Timing metrics — Static latches and registers — Dynamiic latches and registers — Pipelining — Array
subsystems — SRAM, DRAM, CAM and PLA

UNIT IV ARITHMETIC BUILDING BLOCKS 6

Data path subsystems — Manchester carry chain adder ~ 4-bit adder — Array multiplier — Modified
Booth muiliplier, Wallace tree mulliplier — Barrel and-logarithmic shifters — Power and speed trade off
— Case study & {

“ {
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UNITV PROGRAMMABLE ASIC 6

ASIC Design flow — Types of ASICs — Full custom — Standard cell-based ASICs —
ASIC - FPGA - Programmable ASIC — Anti
Programmable ASIC logic cells —
FPGA

Gate array-based
fuse, SRAM. EPROM, EEPROM technology —
Xilinx3000 CLB, Xilinx4000 logic block — HDL programming for

LIST OF EXPERIMENTS

Simulation of combinational circuits using CMOS logic
Simulation of sequential circuits using CMOS logic

Layout design of combinational circuits and sequential circuits
Design and Implementation of combinational circuits using FPGA
Design and Implementation of sequential circuits using FPGA
Post lay-out simulation for combinational and sequential circuils

L

Contact Periods:

Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods — Periods

60 Periods

Project:
Total:

TEXT BOOKS:

1. Jan Rabaey, Anantha Chandrakasan, B. Nikalic,
Perspective”, 2 edition, Pearson, 2019

2. N. E. Weste, David Harris, Ayan Banerjee, “Principles of CMOS VLS| Design, A Circuits and
System Perspective”, 3% edition, Pearson, 2012

REFERENCES:

1. Bhattacharya S.K., “Electrical Machines”, 4™ edition. McGraw-Hill Education, New Delhi, 2017

2. Mitchel E Schultz, “Basic Electronics”, 10" edition, McGraw Hill Publishers, 2017

3. Douglas A. Pucknell, Kamran Eshraghian, "Basic VLSI Design”, A Circuits and System
Perspective”, 3 edition, Pearson, 2012

4. Bali S P, “Consumer Electronics®, 1¢t edition, Pearson Edtication Asia Pvt. Ltd., 2008

‘Digital Integrated circuits: A Design

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment ||
Theo Practical) .
(1{00 Marr}::)s} {Smo Marks) Theory Practical
= Evalation of Examr_natl‘ons EX&I‘I"II.natI'OHS
"Individual LaBorate (Examinations (Examinations
Assignment/ | . Obsewaﬁ; will be will be
Case Study / Tast Record ' Test conducted for conducted for
Seminar / Mini Y 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
+ Assessments)
40 60 75 25
25 25 35 15
50 50
Total: 100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one/two components based
on the nature of the course.
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SEMESTER VI
ARTIFICIAL INTELLIGENCE AND MACHINE Category: ESC |
U21AMGO1 LEARNING LTt leplalc
(For EC) 3lo0l2]o0 ﬂ

PRE-REQUISITES:
e U21CSG02 : Python Programming

COURSE OBJECTIVES:

s To learn the different search sirategies in Al
« To apply supervised and unsupervised methods to develop decision syslems
o To familiarize the advanced machine learning techniques

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Implement search algorithms for probiem solving and knowledge representation in the context
of Al (Apply)

CO2: Summarize local search and planning algorithms in artificial algorithms (Understand)

CO3: Solve dimensionality reduction problem using supervised and unsupervised learning algorithms
(Apply)

CO4: Apply ensemble maodel, SVM, Neural networks to solve complex problems. (Apply)

CO5: Outline the applications of machine learning in NLP, Computer vision and healthcare domains.

(Understand)
CO-PO MAPPING:
POs |
COs PO1 | PO2 PO3|PO4 |PO5|POB|PO7 |PO8 [PO9 |PO10|PO11(PO12 PSO1|PS02
co1 slz|latale}ls]=\alalal-|=1|=]|-
co2 2 . F : 2 . . ) ‘ - - » : .
co3 slaslalals] =1~ 1]2|4]l=~]|=]~-1|-
co4 3 3 2 1 1 - - 1 2 1 = - e -
co5 3 | - . " 5 - . . B} . = - . .
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNITI INTRODUCTION TO ARTIFICIAL INTELLIGENCE 9

Overview of Al — Definition — History and evolution applications and Impact — Problem Solving and
Search — Problem formulation — Informed search algorithms - Knowledge representation and
Reasoning — Propasitional and first-order logic - Semantic networks and frames — Inference in Al

UNIT I LOCAL SEARCH PROBLEMS AND PLANNING 9

Local search algorithms and optimization problems — Local search in continuous spaces — Searching
with nondeterministic actions — Searching with partial cbservations — Planning graphs — Planning and
acling in the real world — Time, schedules andfesources — Hierarchical planning

_;THS'
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UNIT Il INTRODUCTION TO MACHINE LEARNING 9

Overview of Machine Learning — Supervised learning — Regression and classification — Unsupervised
learning — Clustering algorithms — K-means — Dimensionality reduction techniques — PCA — Model
evaluation and validation — Cross-validation — Bias-Variance tradeoff — Over filling and under filling

UNIT IV ADVANCED MACHINE LEARNING TECHNIQUES 9

Ensemble Learning — Introduction to ensemble methods — Random forest — Gradient boosting —
Bagging and boosting techniques — Support Vector Machines (SVM) — Understanding the SVM
algorithm — Kernel methods in SVM — Neural networks and deep learning — Reinforcement learning
basics

UNIT V MACHINE LEARNING APPLICATIONS AND FUTURE TRENDS 9

Natural Language Processing (NLP) — Introduction to NLP — Text classification and sentiment
analysis — Image processing and computer vision — Image recognition and classification — Object
detection — Applications of computer vision — Machine Learning in Healthcare

LIST OF EXPERIMENTS

Implementation of a basic search algorithm
Implement propositional and first-crder logic
Develop a simple regression model

1

2

3

4. Implement classification algorithms

o. Implement Dimensionality reduction using PCA
6

Implement a basic Neural Network from scratch

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: 30 Periods Project — Periods
Total 75 Periods

TEXT BOOKS:

1. 8. Russell and P. Norvig, “Artificial Intelligence: A Systems Approach’, Prentice Hall, 4™ Edition,
2022

2. Stephen Marsland, “Machine Learning — An Algorithmic Perspective”, 20 edition, CRC Press,
2015,

REFERENCES:

1. Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, 15 edition, MIT Press, 2012

2. Ethem Alpaydin,"Introduction to Machine Learning”, The MIT Press, 3* Edition, 2014, ISBN 978-
0-262-02818-9

3. Saikat Dutt, Subramanian Chandramouli, Amit Kumar Das,” Machine Learning’, Pearson
Education India,2018
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EVALUATION PATTERN:
Continuous Internal Assessments End Semester Examinations
Assessment | Assessment
(Theory) (Practical) .
(100 Marks) (100 Marks) Theory y Prasticas
- Evaluation of Examinations xaminations
Ain_dwldualf Laboratory (Examinations (Examinations
CSS!gnment Wiritten Observation’ - will be will be
ase Study /| “qog Record -Test | conducted for conducted for
Serminar / Mini (Rubrics Based 100 Marks) 100 Marks)
Project / MCQ Assessments)
40 60 75 25
25 25 35 15
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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SEMESTER VI

Category: HSMC
U21SSG03 SOFT SKILLS - IIi Litlep]u]c
o(of2]o 1J

PRE-REQUISITES:

s Nil

COURSE OBJECTIVES:

e Toimprove language adeptness and to enhance fluency in language

* To Gain emotional intelligence and to manage stress

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Write reports and make reasoning and assertions (Apply)
CO02: Overcome stress and attain work-life balance (Analyse)

CO-PO MAPPING:

P
COs e PO1|PO2|PO3 | PO4 | PO5 | POB | PO7 | POS | POS |PO10 PO11|PO12|PS0O1|PS0O2
COo1 - - B - - - - - 1 3 - - - -
coz - - - - - - - 1 - 3 - 2 - -
LCorrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | LANGUAGE ADEPTNESS 10

Sentence Completion — Report Writing — Logical Reasoning — Cause and Effect — Assertion and
Reasoning — Digital Profiling — Creative Resume

UNIT II STRESS MANAGEMENT 10

Factors Causing Stress — Positive and Negative Stress — Effects of Stress — Stress Overcoming
Techniques — Context Based Tasks

UNIT I INTERVIEW SKILLS 10

Leadership effectiveness — Self-awareness — Self-management — Self-mativation — Empathy and
Social Skills

Contact Periods:
Lectire: — Periods Tutorial; — Periods Practical: 30 Periods Project - Periods
Total 30 Periods

TEXT BOOKS:

1. Daniel Goleman, “Emotional Intelligence: Why it Can Matter More Than 1Q", 1% edition,
Bloomsbury, 2009

2. Alan Barker, "Improve Your Communication Skills: Present with Confidence; Write with Style;
Learn Skills of Persuasion”, 1 edition,Kegan Page, 2010

-
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REFERENCES:
1. Jeremy Stranks,’Stress at Work: Management and Prevention®, 1%t edition, Butterworth-

Heinemann,2005
5 Edward J Watson, “Emotional Intelligence: A Practical Guide on How to Control Your Emotions

and Achieve Lifelong Social Success”, 15 edition, Amazon Digital Services LLC, 2016

EVALUATION PATTERN:

Continuous Internal Marks
Assessments

Test -1 50
Test—II 50
Total 100

prenin
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SEMESTER VI
Category: EEC —(
EMBEDDED SYSTEMS AND loT LABORATORY
21ECGO06 Pl y
; (Common to EC,CSBS and IT) =21 e

00222[

PRE-REQUISITES:

* U21EC404: Microprocessors and Microcontrollers

COURSE OBJECTIVES:

e To understand the working of Arduino and ARM processar
e Towrite programs to interface the peripheral devices wilh ARM processor
* Todesign and develop loT based projects for real time application

COURSE OUTCOMES:

Upon completion of the course, the student will he able to

CO1: Construct an LED based running display with different brightness level (Apply)

CO2: Develop an LCD based system for character display (Analyze)

CO3: Experiment wilh ARM Processor for Speed control of stepper motor (Apply)

CO4: Utilize the loT platform for data transmission and reception (Apply)

COS&: Implement the concept of loT for providing solutions to real world applications (Analyze)

CO-PO MAPPING:

Ciis e PQ1|PO2 | PO3 | PO4 | PO5 | POB | PO7 | POS | POY [PO10 PO11[PO12|PSO1|PS0O2
CO1 3 2 2 3 3 - - 2 2 2 - 2 3 -
Co2 3 3 2 3 3 = - 2 2 2 - 2 3 -
co3 3 2 2 3 3 - - 2 2 2 . 2 3 .
Co4 3 2 2 3 3 - - 2 2 2 - 2 3 i3
CO5 3 3 3 3 3 2 2 2 2 2 - 2 3 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High) ]

LIST OF EXPERIMENTS

1. Interfacing LED to toggle at equal time delay using Raspbeiry-Pi

2. Interfacing of LED circuit for various intensity levels wilh different duty cycles using LPC2148
and MSP430

Display a character in a 16x2 LCD using LPC2148

Stepper motor to rotate in clockwise and anti-clockwise direction using LPC2148

Real Time Clock using LPC2148

PIR sensor based object detection using LPC2148

N o E W

loT based Gas monitoring system using MQ5 sensor

/\ ) _,__/'
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AUGMENTED EXPERIMENTS
1, Study and implement an Arduino based loT application wilh Thing Speak Cloud
loT based Smart power saving system for home automation.
Firebase web app for home automation.

TYPICAL PROJECTS (INDICATIVE)

Temperature Logging System using ESP8266

Air Pollution Meter.

ESP8266 based Colour Sorting Machine.

Humidity controller

Distance measurement

Flame detection and E - notification

Smart blind stick

Water level monitoring system

Smart dust bin

10. Temperature monitoring system using MQTT protocol

W e =g B G B

Contact Periods:
Lecture: — Periods Tutorial: — Periods Practical: 30 Periods Project: 30 Periods
Total: 60 Periods

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment I (Practical) Assessment ||
(100 Marks) (Project)
(100 Marks) tical
Evaluation of ExPra_c ':.a
Laboratory aminations
Observation, ; : . Examinations will be conducted
Review | Review | R (
Record Test i I eﬁvilew for 100 Marks)
(Rubrics Based
Assessments)
75 25 15 25 60
200 50
50 50
Total: 100
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SEMESTER VI i
" Category: EEC
U21EC602 PROTO STUDIO I LiT|P|lJle

0021

PRE-REQUISITES:
e U21EC506: Proto Studio |

COURSE OBJECTIVES:

e Toinculcate the problem-solving & Innovation mindset

» To provide a platform for self-learning, experimenting, solving the real-world problems and to
develop a product.

* To enable hands-on experience for active learning.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the problem-solving techniques (Design thinking & system thinking) (Apply)

CO2: Create Minimum Viable Prototype (TRL 6) (Analyze)

CO3: Analyze product to market fit (Analyze)

C04: Develop a business model (Analyze)

COS5: Demonstrate teamwork, project management, technical report writing and presentation skills

(Apply)
CO-PO MAPPING:
Pos
Coa PO1 | PO2|PO3 |PO4 | PO5 | POB | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PS0O2
COf1 3 3 3 3 3 3 3 9 3 - 2 1 2 2
Co2 3 3 3 3 3 3 3 3 3 - 3 2 2 2
Cco3 3 3 3 3 3 3 3 3 3 - 3 2 2 2
CO4 3 3 3 3 3 3 3 3 3 - 3 2 2 2
CO5 - - - - 2 - - 2 3 3 3 1 2 2
Carrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
COURSE CONDUCTION:

e The students will be divided into batches (maximum 4 students / batch). They will be provided
the space, time, resources, and a mentor for this Proto clinic 2 course.

e With the guidance from assigned mentor, the students will find & validate a problem
statement, map to UNSGD, identify the skills required for the project and self-learn.

o The students will apply design thinking, system thinking concepts to solve the problem and
produce the version 2 of MVP, (TRL 6) _

¢ The student will learn teamwork, project management, product development, technical report
writing and pitching through this course.

Contact Periods:

Lecture: — Periods Tutorial: — Periods Practical: — Periods Project: 30 Periods
. £~ : Total: 30 Periods
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EVALUATION PATTERN:

Review 0 Review 1 Review 2
(Within 10 days of (Between 351 to 401 (Between 80" to 90™ Total
commencement of semester) working day) working day)
Q 40 60 100
,/r:”‘ I
R
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SEMESTER VII
Category: PCC |
U21EC701 WIRELESS COMMUNICATION LiT]P[J]c

02|04

PRE-REQUISITES:
= U21EC403: Digital Communization

COURSE OBJECTIVES:

= To learn the characteristics of wireless channels and digital signalling techniques
* Tounderstand the design of a cellular system
»  To study multipath mitigation and smart antenna techniques

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Construct various multiple access methods for data transmission (Apply)
CO2: Examine the performance of mobile radio propagation models (Analyze)

CO3: Develop the system to idenlify the errors in fading channel (Analyze)

CO4: Apply multipath mitigation techniques to determine the error probability (Apply)
CO5: Experiment with MIMO antennas using simulation software (Apply)

CO-PO MAPPING:

" o: Qs PO1 |PO2 |PO3 [PO4 |POS [POB [PO7 [PO8 |POS [PO10|PO11|PO12|PSO1|PSO2
CcO1 3 2 2 2 | 2 = | =1 2| 2 2 = 2 - 2
co2 3 gle2glz2z2l28]l=0=10|3]|29 2 = 2 e 2
co3 3 3 2 2 2 - | =] 2| 2 2 = 2 - 2
CcCo4 3 3 g | 2 2 = 2 | 2 2 £ 2 - 3
co5 3 2 72 | 2 2 = | = | & | 2 2 = 2 - 2

Correlation levels: 1:Slight (Low)  2: Mederate (Medium)  3: Substantial (High)

SYLLABUS:

UNITI CELLULAR ARCHITECTURE 9

Muiliple Access techniques — FDMA, TDMA, CDMA, SDMA — Capacity calculations — Cellular
concept — Frequency reuse — Channel assignment — Hand off sirategies — Interference and system
capacity — Trunking and grade of service — Coverage and capacity improvement

UNIT i MOBILE RADIO PROPAGATION 9

Free space propagation and two-ray models — Link budget design — Outdoor propagation models —
Indoor propagalion models — Small scale fading — Parameters of mobile multipath channels — Time
dispersion parameters — Coherence bandwidlh — Doppler spread and coherence time — Types of
small scale fading

—¢
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UNIT 1l DIGITAL MODULATION SCHEMES FOR FADING CHANNELS 9

Structure of a wireless communication link — Offset QPSK — /4 QPSK — Minimum shift keying —
Gaussian minimum shift keying — Errer performance in fading channels — OFDM principle — Cyclic
prefix, windowing and PAPR

UNITIV  MULTIPATH MITIGATION METHODS 9

Equalization — Linear and non-linear equalization — Adaptive equalization — Zero forcing algorithm,
LMS algorithms — Diversity technigues — Micro and macro diversity, diversity coimbining techniques
— Error probability in fading channels with diversity reception — Rake receiver

UNITV MULTIPLE ANTENNA TECHNIQUES 9

Intraduction to MIMO systems MIMO systems — Spatial mullipiexing — System model — Pre-coding -
Beam forming — Space time Coding — Alamouti scheme — Channel state information — Capacity in
fading and non-fading channels

LIST OF EXPERIMENTS

1.Simulation of Mulliple access technigues
i. Frequency division multipie access
ii. Code division mulliple access
iii. Time division mulliple access
2.Mobhile radio propagation
i. Calculate the carrier to noise ratio for a wireless communication
i. Compute the propagation path loss using Okumara model and Hata Model
3. Simulation of Digital modulation schemes for fading channels
i. Error performance in fading channel
ii. Signal constellation and error probability of @ minimum shift keying technique
iii. Orthogonal frequency division multiplexing using simulation tool
4.Multipath fading

i. Analyse the performance of rake receiver using multipath channeis with diversity reception
using simulation tool

5. Performance comparison of spatial mulliplexing and spatial diversity techniques in MIMO systems
Contact Periods:

Leciure: 45 Periods Tutorial: — Periods Practical: 30 Pericds Project: — Periods
Total: 75 Periods

TEXT BOOKS:

1. Rappaport T.S, “Wireless Communications”, 2™ edition, Pearson Education, 2018
2. David Tse and Pramod Viswanath, ‘Fundamentals of Wireless Communication”, 1% edition,
Cambridge University Press, 2005

REFERENCES:

1. Andrea Goldsmith, “Wireless Cammunication”, 2" edition, Cambridge University Press, 2015

2. Andreas.F.Molisch, “Wireless Communications”, 2" edition, John Wiley, 2014

3. Upena Dalal, "Wireless Communication”, 1% edition, Oxford University Press, 2009

4. Van Nee.R and Ramji Prasad, "“OFDM for Wireless Multimedia Communications”, 1% edition,
Artech House, 2000
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EVALUATION PATTERN:

o)

KPR ET

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment I
(Theory) (Practical) ;
(100 Marks) (100 Marks) Theory Practical
- Examinations Examinations
i i Evaluation of
Inciswdual Laboratory (Examinations (Examinations
Asmgrg'nentf Written Observation, will be will be
Case Study/ | " o Record Test conducted for conducted for
Seminar / Mini (Rubrics Based 100 Marks) 100 Marks)
Project/ MCQ Assessments)
40 60 75 25
25 25 36 15
50 50
Total: 100

'Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
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SEMESTER VII
Category: PCC
U21EC702 OPTICAL AND MICROWAVE ENGINEERING L|T | P|d|C

02|04

PRE-REQUISITES:

« UZ21EC501: Transmission Lines and Aniennas

COURSE OBJECTIVES:

» To learn about optical fiber sources and transmission techniques
o To study the different microwave active and passive components
s To understand the basic principles in microwave measurements

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Explain the basic principies of optical fiber systems (Understand)

CO2: Apply appropriate sources and detectors for optical data transmission (Apply)

CO03: implement suitable passive and active components for microwave applications (Apply)

CO4: Utilize the microwave sources for generation of microwave signals (Apply)

CO5: Develop a microwave test bench using microwave components for microwave measurements
(Analyze)

CO-PO MAPPING:

PO
COs S | po1|Po2 | PO3 | PO4 | POS | POB | POT7 | POB | PO9 [PO10|PO11|PO12|PSO1|PSO2
co1 gl = - . - - s | 2| 2] & s 2 - 2
coz 3 2 2 - - - - 2 2 2 - 2 - 2
COo3 3 2 2 - - = - 2 2 2 - 2 - 2
co4 3| 2| 2 - - = <l 32| 2] 2 = 2 - 2
CcO5 3 3 | 2 - - - - z 2 2 - 2 - 2
Errelation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | FUNDAMENTALS OF OPTICAL FIBER SYSTEM 9

Element of an optical fioer system — Basic laws and definitions — Total internal reflection, acceptance
angle, numerical aperture, V-number, ray optics representation — Fiber optic cable structures —
Types of optical fiber — Single mode and multimode , step index fiber and graded index fiber

UNIT 1l FIBER OPTICAL SOURCES AND RECEIVERS 9

Light sources — LED siructures, modulation of a LED, types of LED, power and quantum efficiency
_ LASER diodes — Modes and threshold condition, external quantum efficiency — Fundamental
receiver operation — Photo detectors — Photo diode, PIN diode, APD

Ha —' (b~
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UNIT 1Nl PASSIVE AND ACTIVE MICROWAVE DEVICES 9

Microwave passive components — Attenuator, isolator, diglectric phase shifter, directional couplers,
E-plane Tee, H-plane Tee, magic Tee — Microwave active devices — Schottky barrier diodes, IMPATT
diode and BARITT diode

UNIT IV MICROWAVE SOURCES 9

Microwave linear beam tubes — Limitations of conventional tubes at microwave frequencies — Two
cavity klyslron — Reflex klystron — Helix traveling wave tube — Microwave cross field tubes —
Cylindrical magretron — Gunn oscillator

UNIT V MICROWAVE MEASUREMENTS 9

Microwave bench — Tunable detector, slotted line carriage, VSWR meter, power meter — Microwave
measurements — Power, insertion loss and attenuation, VSWR, return loss measurement by a
reflectometer, frequency and impedance measurements

LIST OF EXPERIMENTS

Determination of numerical aperture in optical fibers

Measurement of losses in the fiber optic link

DC characteristics of LED

VI and PI characteristics of PIN photo diode

Characteristics of Reflex klystron and Gunn diode

Measurement of VSWR, frequency and wavelength using Reflex klysiron

S—parameter analysis of E-plane Tee, H-plane Tee, Magic Tee and directional coupler

N B By

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 75 Periods

TEXT BOOKS:

1. Gerd Keiser, "Optical Fiber Communication”, 5t edition, McGraw Hill Publishing Company Lid,
India, 2017
2. Samuel Y Liao, "Microwave Devices & Circuits”, 3 edition Prentice Hall of India, 2006

REFERENCES:

1. Annapurna Das and Sisir K Das, “Microwave Engineering”, 4" edition, McGraw Hill Publishing
Company Ltd, India, 2020

2. David M. Pozar, "Microwave Engineering”, 4" edition, John Wiley and Sons, India, 2012

3. John M. Senior, "Optical Fiber Communication”, 3% edition, Pearson Education, India, 2010

4. Rebert. E. Collin, "Foundations for Microwave Engineering”, 2 edition, John Wiley and Sons,
India, 2005
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EVALUATION PATTERN:
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LascnBeyond

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) :
Theory Practical
(100 Marks) (100 Marks) A
e Evakition of Examinations Examinations
< Individual Laboratory (Examinations (Examinations
S d”tﬁ Writen |  Observation, | _ will be will be
ase t"; Y/ | Test Record est | conducted for conducted for
Seminar / Mini (Rubrics Based 100 Marks) 100 Marks)
Project/ MCQ Assessments)
40 60 75 25
25 25 35 15
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

cn the nature of the course.
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SEMESTER VII ourses /:
| ~—Category: EEC
U21EC704 PROJECT WORK PHASE - | BEAN
0| 0| 4|2

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

* To identify the real life problems and to design solutions using the concepts of electronics and
communication engineering

* To develop communication skills to work in a collaborative environment

e Todemonstrate ethical and professional attributes

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Formulate the specific problem statements for real life problems with the fundamental
knowledge of Electronics and Communication engineering (Apply)

CO02: Conduct a comprehensive literature review in the appropriate project domain (Understand)

CO3: Identify the methodology and apply the suitable modern tools and techniques to get desired
solution through individual and team work (Apply)

CO4: Design and simulate circuits / systems / algorithms with ethical guidelines and considerations
related to the project work (Analyze)

COS5: Demonstrate the project through effective presentation and document the technical reports
(Apply)

CO-PO MAPPING:

co 8 PO1 PO2 (PO3 [PO4 |PO5 |PO6 [PO7 |PO8 |PO9 |PO10/PO11|PO12|PSO1 PS(;‘
L
CO1 3 3 - - - 3 3 - 3 - = 2 3 3
CcOo2 3 3 - - - 3 3 - 3 - - 2 3 3
CO3 - - 3 3 3 2 2 - 3 2 - 2 3 3
CO4 - - 3 3 3 2 2 3 2 - - 2 3 3
CO5 - - - - 1 - - - 2 3 3 2 3 3
Correlation levels: 1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)
EVALUATION PATTERN:
Internal Assessment End semester Examinations
(6C Marks) ’ (40 Marks)
Re\;iow Ra\ifIIew Re;ilew Project Report Viva-Voce
Supervisor External Internal External
10 20 30
10 10 10 10
— ".'..,_f_/'._' » sy
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SEMESTER Vil
Category: EEC
U21EC802 PROJECT WORK PHASE - i L|T|P|J]|C
00|20 10
PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

o To identify the real life problems and to design solutions using the concepts of electronics and
communication engineering

e To develop communication skills to work in a collaborative environment

¢ To demonstrate ethical and professional atiributes

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Identify, formulate and analyze the problem statements with appropriate consideration of
societal needs (Apply)

CO2: Design and develop solutions based on electronics and communication system using modern
tools/equipment /software (Apply)

CO3: Apply ethical principles and professional practices throughout the project (Apply)
CO4: Analyze, synthesize the resulls to provide the solutions for real life problem (Evaluate)

COS5: Demonstrate the working model as an individual / team and organize the results in form of
technical reports (Apply)

CO-PO MAPPING:

COSPOS PO1 |PO2 |PO3 |PO4 |PO5 |POB |PO7 |PO8 |PO9 |PO10|PO11|PO12|PSO1(PSO2
gof |s[@|2|-]|@&]8 | «|2]-j~]"|=]|38
co2 | -|-|3s|s|3|z2]|2|-|[2]|-|-]2]|3]S3
G | ~ll=l~l=leje]=|8 || =)= G183
cos | -|-|3|3|3|3|s3|1]|2|-|-|2|23]S3
Goi | ~llsl=]=-fele]~-|<|B|A|B| T B|S

Correlation levels: 1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)

EVALUATION PATTERN:

Internal Assessment

End semester Examinations

(60 Marks) (40 Marks)
Re\;iew Ra\;[iew RE\IJI!lew Project Report Viva-Voce
Supervisor External Internal External
10 20 30
| 10 10 10 10
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VERTICAL 1: IC Design and Testing

“Cafegory: PEC
U21ECP01 VERILOG PROGRAMMING LiT|r|a]e
02|03

PRE-REQUISITES:
e U21ECGO1: Digital Electronics

COURSE OBJECTIVES:

e Tolearn various types of modelling techniques in Verilog HDL
e Tounderstand the concept of delays and switches in Verilog HDL
* To study the basic concept of system Verilog

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Summarize different modeling concepts in Verilog HDL (Understand)

€02: Construct combinational and sequential circuits using Verilog HDL (Apply)
CO3: Compare the delay performance of various modelling techniques (Analyze)
C04: Explain the basic concepts of system Verilog (Understand)

COS: Apply the concept of system Verilog in real time applications (Apply)

CO-PO MAPPING:

COs pen PO1PO2 |PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PO10|PO11|PO12|PSO1|PSO2
CO1 2 - 2 - 5 5 & - - A 2 2 5 2
CO2 3 2 1 2 2 - - - 1 - = 2 - 2
COo3 3 3 2 2 2 - = = 1 = - 2 - 2
CO4 2 - - - = = - - 5 5 = 2 - 2
CO5 3 2 1 2 2 - - - 1 - - 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | HIERARCHICAL MODELING CONCEPTS 6

Overview of digital design with Verilog HDL — Modules and ports — Gate level modeling — Dataflow
modeling — Behavioural modeling

UNITII VERILOG HDL MODELS 6

Verilog HDL Models — Decoders, encoders — Multiplexers and de-multiplexers — Comparators,
adders and subtractors — Latches and flip-flops, counters, shift register

UNIT Il DELAYS AND SWITCH LEVEL MODELING 6

Types of delay models — Path delay modelling — Timing checks — Delay back annotation switch
modelling elements — Implementation-of CMOS NAND, NOR, multipiexer, flip-flop

\

Head of the Departiment,
tien Engineering i e
ing and Technoloy:

$oisibeoy oA ANT
batore - 8§41 407,




B.E. — EC — R2021 — CBCS I .

KPRIET

UNIT IV SYSTEM VERILOG CONCEPTS 6

System Verilog variables — Structures — Union — Arrays — Tasks and functions — Design hierarchy -
Module prototype, net aliasing — Interfaces

UNITV COMPLETE DESIGN MODEL USING SYSTEM VERILOG 6

System Verilog ATM example — Data abstraction — Interface encapsulation — Receivers and
transmitters — Test bench for ATM

LIST OF EXPERIMENTS (INDICATIVE)

Design and verification using Verilog HDL
Adder and subtracior

Encoder and Decoder

Multiplexer and demulliplexer

Flip flops

Shift Registers

Counters

Traffic light controller

Finite State Machine

ALU using system Verilog

0% MW g B pe B

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods

Total: B0 Periods
TEXT BOOKS:

1. Stuart Sutherland, Simon Davidmann and Peter Flake, “System Verilog for Design: A Guide to
Using System Verilog for Hardware Design and Modeling”, 2™ edition, Springer, 2006

2. Samir Palnitkar, “Verilog HDL: A Guide to Digital Design and Synthesis”, 2 edition, Pearson
Education, New Delhi, 2003

REFERENCES:

4. Cem Unsalan and Bora Tar. “Digital System Design with FPGA: Implementation using Verilog
andVHDL" 1%t edition, Tata McGraw Hill, 2017

2. Douglas A.Pucknell and Kamran Eshraghian, "Basic VLSI Design”. 3¢ edition, Prentice Hall of
Inclia, 2015

3 SBrown and Z. Vranesic, “Fundamental of digital logic with Verilog design®, 3 edition, Tata
McGraw Hill, 2014

4. Chris Spear, "System Verilog for Verification: A Guide to Learning the Test bench Language
Features”, 3 edition, Springer, 2012

L
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EVALUATION PATTERN:
Continuous Internal Assessments End Semester Examinations
Assessment | Assessment ||
(Theory) (Practical) .
(100 Marks) (100 Marks) Theary Fractical
Evaluaton of Examinations Examinations
“Individual o (Examinations (Examinations
; Laboratory ; .
Assignment / Written Bibssinkor will be will be
Case Study / Te;t Bccond ' Test conducted for conducted for
Seminar / Mini Rubst JB 4 100 Marks) 100 Marks)
Project / MCQ (Rubrics Bgse
Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can choos
on the nature of the course.

e any one / two components based
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Category: PEC
U21ECP0O6 SYSTEM DESIGN USING FPGA L|IT|[P]|a&d|€

210|120 |3

PRE-REQUISITES:
o U21ECGO01: Digital Electronics
COURSE OBJECTIVES:

e To study the fundamentals of ASIC
¢ To understand the different FPGA architectures with interconnecis
» To learn low level design languages

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the fundamenial concepis of ASIC (Undersiand)

C02: Examine the performance of different programmable FPGAs (Analyze)
CO3: Analyze the design consideration of FPGA (Analyze)

CO4: Implement combinational and sequential logic circuits in FPGA (Apply)
COS5: Apply the low-level design coding in real time applications (Apply)

CO-PO MAPPING:

COs o PO1|PO2 | PO3 |PO4 | PO5 | POB | POY | POS | PO9 |PO10(PO11|PO12|PSO1|PS0O2
cot | 2| -|-|-|-1]-1]-+- -l - -2 -] 2
Cco2 3 3 2 2 1 - - - 1 = = 2 < 2
COo3 3 3 2 2 1 - - - 1 = B 2 4 2
co4 3 2 1 2 1 - - = 1 = = 2 = 2
C05 3 2 1 - - - - - - - - 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Mediuim) 3: Substantial (High)

SYLLABUS:
UNIT I BASICS OF ASIC 6

Types of ASICs — Design flow — Economics of ASICs — ASIC cell library — Library cell design — Library
architecture - Gate array design

UNIT Ii PROGRAMMABLE FPGA 6

Anti-fuse — Metal-metal anti-fuse -FPGAs in use — Specifications — PREP benchmarks — FPGA
economics — FPGA pricing — Pricing examples — Actel ACT — Xilinx LCA — Implementation —
Combinational logic circuits

UNIT 1l PROGRAMMABLE I/0 CELLS 8

DC ouiput — AC output — DC Input — AC input — Clock input — Power input — Xilinx /O bilock -
Implementation — Sequential logic circuits

UNIT IV PROGRAMMABLE INTERCONNECT B

Actel ACT — Xilinx LCA — Xilinx EPLD — Altera MAX 5000 and 7000 — Altera MAX 9000 — Altera fiex
— Design systems — Example — Multiplier~ Traffic light controlier

He c! Page 131 of 214
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UNIT V LOW LEVEL DESIGN ENTRY 6

Schematic entry — Hierarchical design — Schematic icons and symbols — Nets — Vectored instances
and buses — Netlist screener — Low level design languages

LIST OF EXPERIMENTS (INDICATIVE)

Implementation and estimation of power, area, delay and LUT using FPGA
N-bit adder and subtractor

Code converter

Priority encoder

Synchronous counter

Shift register

Traffic light control using FSM

oo B o

Array multiplier

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. Ming-Bo Lin, "Digital System Designs and Practices using Verilog HDL and FPGAs”, 7' edition,
Wiley, 2012
2. M.J.S.Smith, "Application Specific Integrated Circuits”, 2 edition ,Pearson Education, 2008

REFERENCES:

1. J.Bhaskar, "A Verilog Primer", 5" edition, Prentice Hall- 2005

2. Samir Palnitkar, “Verilog HDL", 2°¢ edition Pearson Education, 2004

3. Bob Zeidman, “Designing with FPGAs and CPLDs", 4" edition, Elsevier, CMP Books, 2002
4. J.Bhaskar, "A VHDL Primer", 3 edition, Prentice Hall- 1993

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical :
(100 Marks) (100 Marks)) Theory Practical
- Evaliation of Exammatlvons Exami_natl_ons
*Individual (Examinations (Examinations
Assignment / Wiitt Ol_t?boratr_)ry will be will be
Case Study / .Ifi'g;n g‘j"%‘f”- Test conducted for conducted for
Seminar / Mini EE0n 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
Assessments)
40 60 75 25
25 25 25 25
50 50
Totai: 100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course. —

p———
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Categ'ory: PEC
U21ECP04 CMOS ANALOG CIRCUIT DESIGN L|T|P|J|C
0o(2|0]3

PRE-REQUISITES:

o U21EC302: Analog Electronics

e U21EC304: Linear integrated circuits

COURSE OBJECTIVES:

» To study the basics of MOS devices and ampiifiers

o To analyze the different performance parameters of operational amplifiers
s To learn the operaticns of band gap references and swilched capacitor circuits

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply MOS transistor concepls for single stage amplifiers (Apply)

CO2: Design differential amplifiers and current mirror circuits (Apply)

CO03: Examine the frequency response and neise effects in MOS amplifiers (Analyze)
CO04: Determine the performance parameters of op-amp (Apply)

COS5: Analyze the frequency response of switched capacitor amplifiers (Analyze)

CO-PO MAPPING:

PO
COs S po1|Po2 | PO3 | PO4 | POS | POB | POT7 | PO8 | POS [PO10{PO11|PO12|PSO1|PSO2
Co1 3 2 1 2 2 - - - 1 & a 2 # 2
co2 3 2 1 2 2 : = - 1 g = 2 " 2
co3 3 3 2 = 2 = = = 1 = g 2 - 2
CcO4 3 2 1 2 2 - - 1 - - 2 - 2
CO5 3 3 2 - 2 - = s 1 - s 2 > 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | MOS DEVICE PHYSICS 6

MOS IV characteristics — Secand-order effects — MOS device capacitarices — MOS small-signal
model — Long channel and short channel devices — Common source stage with resislive load — Diode
connected load — Current source load — Source follower

UNIT Il DIFFERENTIAL AMPLIFIERS AND CURRENT MIRRORS 6

Single ended and differential operation — Common mode response — Differential pair wilh MOS lozads
— Gilbert cell — Current sink and sources — Basic current mirrars — Cascade current mirrors — Active
current mirrors — Large signal analysis and small signal analysis

UNIT 1l FREQUENCY RESPONSE OF AMPLIFIERS 6

Miller effect — Frequency response of common source stage — Common gate stage and source
followers — Noise in single-stage amplifiers — Noise in differential pairs — Naise bandwidlh — Effect of
feedhack on noise rd

L/
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UNIT IV OPERATIONAL AMPLIFIERS AND FREQUENCY COMPENSATION 6

Performance parameters — One-stage op-amps — Two-stage op-amps — Input range limitation —
Power supply rejection — Multipole systems — Phase margin — Frequency compensation of two —
stage op-amps

UNIT V BANDGAP REFERENCES AND SWITCHED CAPACITOR CIRCUITS 6

Temperature independent references — PTAT current generation — Constant GM biasing — sampling
switches — Switched capacitor amplifiers — Switched capacitor common mode feedback amplifiers

LIST OF EXPERIMENTS (INDICATIVE)
Simulation using EDA tools
1. Common source amplifier with resistive load

Gilbert cell multiplier
Current mirror
Frequency response analysis of source follower

2

3

4

5. One stage op-amp
6. Two stage op-amp

7. Switched capacitor filter
8

PTAT current generation

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: - Periods
Total: 60 Periods

TEXT BOOKS:

1. Behzad Razavi, "Design of Analog CMOS Integrated Circuits”, 21 edition, McGraw Hill, 2017
2. Paul R. Gray, Paul J. Hurst, Stephen H. Lewis, Robert G. Meyer, "Analysis and Design of Analog
Integrated Circuits”, 5% edition, Wiley, 2009

REFERENCES:

1. Philip E.Allen, “CMOS Analog Circuit Design”, 3™ edition, Oxford University Press, 201

2. David A.Johns, Ken Martin, “Analog Integrated Circuit Design”, 27 edition, John Wiley & Sorns,
2013

3. Tony Chan Carusone, David A. Johns and Ken Martin, "Analog Integrated Circuit Design", John
Wiley and Sons, 27 edition, 2011

4. Jacob Baker, "CMOS Circuit Design Layout and Simulation”, 3 editian, Wiley IEEE Press, 2010
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EVALUATION PATTERN:

KPRIET

Continuous Internal Assessments

End Semester Examinations

Assessment |
(Theory)
(100 Marks)

Assessment Il
{Practical)
(100 Marks)

Theory
Examinations

Examinations

Practical

“Individual Eval‘uatmn of (Examinations (Examinations
i Laboratory ;
Assignment / Wiitten Cikaatuation will be will be
Case Study / o Sevetitih | Test | conducted for conducted for
; G Test Record
Seminar / Mini : 100 Marks) 100 Marks)
Proiact / MCQ (Rubrics Based
) Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coardinator can choose any one / two components based

on the nature of the course.
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Category: PEC
U21ECP03 PHYSICAL DESIGN AUTOMATION LI{T|[P|Jd]|E
0|l 2|03

PRE-REQUISITES:
»  U21ECB01: VLSI Design
COURSE OBJECTIVES:

« To understand various stages of VLS| physical design process
e Tolearn logic simulation, synthesis and verification
e To design FPGA and MCM automation systems

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain graph theory and optimization algorithms (Understand)

CO2: Develop the algorithms for partitioning, placement and floor planning (Analyze)
CO3: Implement the algorithms for routing and compaction (Apply)

CO4: Apply the oplimized gate level representation to combinational circuits (Apply)
COS: Formulate CAD design problems using scheduling algorithmic metlods (Apply)

CO-PO MAPPING:

p
COs - PO1|PO2|PO3 |PO4 | POS5 | POB | PO7 | PO8 | POS |PO10 PO11|PO12|PSO1|PSO2
CO1 2 - - - - - - - - - - 2 - 2
Cco2 3 3 2 2 2 - - - 1 . s 3 . 2
Cco3 3 2 1 2 - - - - 1 - - 2 - 2
CO4 3 2 1 2 - - - - 1 - - 2 - 2
COs5 3 2 1 - = E = = ? i - 2 # 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I VLS| DESIGN FLOW 6

Introduction to VLSI design methodologies — Review of VLS| design automation tools — Algorithmic
graph theory and computational complexity — Tractable and Intractahle problems — General purpose
methods for combinatorial optimization problems.

UNIT I PARTITIONING, PLACEMENT AND FLOOR PLANNING 6

Circuit representation — Placement algorithms — KL partitioning algorithm — Floor planning — Linear
programming algorithm — Representation and optimization

UNIT 1l ROUTING AND COMPACTION 6
Routing — Types of local routing problems, clock routing, power routing, channel routing — Global
routing — Algorithms for global routing

Cempaction — Problem formulation — Classification — Algorithms for 1D, 2D compaction, performance
driven compaction —

¢ _
~ ) >
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UNIT IV LOGIC SIMULATION AND SYNTHESIS 6

Simulation — Gate-level modeling — Switch-level modeling — Combinational logic synthesis using

simulation tool — Binary decision diagrams — ROBDD — Two level logic synthesis
UNIT V HIGH-LEVEL SYNTHESIS 6

Hardware model for high level synthesis — Internal representation of input algorithms — Allocation,
assignment and scheduling — Scheduling algorithms

LIST OF EXPERIMENTS (INDICATIVE)

Simulation using EDA tools

Analyze and optimize floor planning to enhance spatial efficiency and functionalily
Implementation of placement algorithms

Assess the performance of rouiing Algorithms

Design and verify the arithmetic circuits

B bk I

Synthesis of combinational circuits

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods

Total: 60 Pericds

TEXT BOOKS:

1. Gerez, S.H., “Algarithms for VLS| Design Automation”, 2" edition, John Wiley & Sons, 2006

2. Sherwani, N.A., “Algorithims for VLS Physical Design Automation”, 3™ edition, Kluwar Academic
Publishers, 2002

REFERENCES:

1. Andrew B. Kahng, Jens Lienig, Igor L. Markov and Jin Hu, “VLSI Physical Design: from graph
partitioning to timing closure”, 2™ edition, Springer, 2011

2. Drechsler, R., “Evolutionary Algorithms for VLS| CAD", 3 edition, Kluwer Academic Publisher,
2010

3. Stephen Trimberger, “Introduction to CAD for VLSI", 2™ edition, Kluwer Academic, 2002

4. Charles J Alpert, Dinesh P Mehta, Sachin S. Sapatnekar, “Handbook of Algorithms for Physical
Design Automation”, 1! edition, CRC Press, 2009

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | Assessment I
(Theory) (Practical) 3
(100 Marks) (100 Marks) Theory PrRenc|
- Evaiigtion of Examllnati_ons Exami_natl_ons
“Individual (Examinations (Examinations
2 Laboratory ; :
Assignment / Writien Gbsmiiding: will be will be
Case Study / Test I;ecord ' Test conducted for conducted for
Seminar / Mini pubiics Baced 100 Marks) 100 Marks)
Project / MCQ (Riligics Mase
Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Cogrdinator can choose any one / two components based
on the nature of the course. o

\ -

| p—

{ 7 ¥

He&d of the Department. Page 137 of 214
Electronics & Communication &~ npimang
KPR Institute of Lngmngering

Arasur. Counbatore - 5471 207



B.E. - EC - R2021 - CBCS _ !

KPRIET

Category: PEC

UZ1ECPOY DESIGN FOR TESTABILITY ETE|P ||
3 /0|00 L

PRE-REQUISITES:
= U21ECE01: VLSI Design

COURSE OBJECTIVES:

s To understand logic fault models
» Tolearn test generation for combinational and sequential circuits
» To familiarize wilh logic level and system level fault diagnosis

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Summarize the concepts of fault simulation and fault diagnosis (Understand)
CO2: Interpret the test generation for combinational and sequential circuits (Understand)
CO3: Test for fault identification using DFT approach (Apply)

CO4: lllustrate various BIST architecture and different test algorithims (Understand)
COB5: Identify the faults in combinational circuits (Apply)

CO-PO MAPPING:

PO
COs S PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | POY [PO10|PO11|PO12|PSO1|PSO2
COt1 2 - - - - - - - - - - 2 - 2
Cco2 2 = 2 = = - = = = = = 2 = 2
Co3 3 2 1 - - - B - - - - 2 - 2
CO4 2 = = = - = - = = » . 2 = 2
CO5 3 2 1 - - - - - - - - 2 - 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | TESTING AND FAULT MODELLING 9

Introduction to testing — Faults in digital circuits — Modelling of faults — Logical fault models — Fault
detection — Fault location — Fault dominance — Logic simulation — Types of simulation — Delay models
— Gate level event — Driven simulation

UNIT Il TEST GENERATION 9

Test generation for combinational logic circuits — Testable combinational logic circuit design — Test
generalion for sequential circuits — Design of testable sequential circuits

UNIT 1l DESIGN FOR TESTABILITY 9

Design for Tesltability — Ad-hoc design — Generic scan based design — Classical scan based design
— System level DFT approaches

UNIT IV SELF-TEST AND TEST ALGORITHMS 9

Built-In self-test — Test pattern generation for BIST — Circular BIST — BIST Architectures — Testable
Memory design — Test algorithms — Tisfg’eneﬁ-ation for embedded RAMs

7

———— o
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UNIT V FAULT DIAGNOSIS

S

KPRIET

9

Logical level diagnosis — Diagnosis by UUT reduction — Fault diagnosis for combinational circuils —

Self-checking design — System leve! diagnosis
Contact Periods:

Lecture: 45 Pericds Tutorial: — Periods

TEXT BOOKS:

Practical: — Periods

Project:

— Periods

Total: 45 Periods

1. AL.Crouch, “Design Test for Digital IC"s and Embedded Core Systems”, Prentice

Halllnternational, 2002

2 M.Abramovici, M.A.Breuer and A.D. Friedman, “Digital systems and Testable Design’,

JaicoPublishing House, 2002

REFERENCES:

1. M.L.Bushnell and V.D.Agrawal, "Essentials of Electronic Tesling for Digital, Memory and Mixed

Signal VLSI Circuits”, Kluwer Academic Publishers, 2002

2. P.K. Lala, "Digital Circuit Testing and Testability”, Academic Press, 2002

EVALUATION PATTERN:

Continuous Internal Assessments

Assessment | Assessment Ul
(100 Marks) (100 Marks)
., SO Total Internal End Semester
Individual In_dw!dual A coEamBntE Examinations
Assigniment / Wiritten Assignment / Wiitten
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

]

*Role Play / Group Discussions / Dehates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.

—
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Categofy: PEC
U21ECP02 VLSI VERIFICATION METHODOLOGIES L. TP F e
210|120 |3

PRE-REQUISITES:
* U21ECB601: VLSI Design

COURSE OBJECTIVES:

¢ Tounderstand the basic concepts in UVM Testing
» To learn various methods of UVM verification
o To familiarize with self-checking UVM test benches

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: llustrate the basic concepts of UVM (Understand)

C02: Build actual verification components (Apply)

CO3: Model the register layer classes (Apply)

CO4: Develop code test benches using UVM (Analyze)

COS5: Explain advanced peripheral bus test benches (Understand)

CO-PO MAPPING:

(0]

COsP * PO1[PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | POY [PO10IPO11 PO12|PS0O1|PS0O2
Cco1 2 z & = = - = - = - 2 - 2
co2 3 2 1 - 2 - - - 1 - - 2 - 2
COo3 3 2 1 - - - B - 1 - - 2 - 2
CO4 3 3 2 - - - - B 1 - - 2 - 2
COs 2 - - - - - - - - - - 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | INTRODUCTION 6

Overview — Typical UVM test bench architecture — UVM class library —Transaction level modeling
(TLM) = Implementation of TLM-1 and TLM-2.0

UNIT 1l DEVELOPING REUSABLE VERIFICATION COMPONENTS 6

Madeling data items for generation — Transaction-level components — Creating the driver — Creating
the sequencer — Connecting the driver and sequencer — Creating the monitor — Instantiating
components — Creating the agent — Creating the environment — Enabling scenario creation —
Managing of test — Implementing checks and coverage

UNIT Il UVM USING VERIFICATION COMPONENTS 6

Creating a top-level environment — Instantiating verification components — Creating test classes
— Verification component configuration — Creating and selecling a user defined test — Creating
meaningful tests — Virtual sequences - Checking for DUT correctness — Scoreboards —
Implementing a coverage model -~

e i
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UNIT IV UVM USING THE REGISTER LAYER CLASSES 6

Register layer classes — Back-door access — Special registers — Integrating a register — Maedel in
a verification environment — Integrating a register model — Randomizing field values - Pre-
defined sequences

UNITV ASSIGNMENTS IN TESTBENCHES 6

Assignment — APB protocol, Test bench architecture — Driver and sequencer — Monitor, agent and
Env — Creating sequences — Building test — Design and testing of top module

LIST OF EXPERIMENTS (INDICATIVE)
Simulate a simple UVM test bench and DUT
Examining the UVM fest bench
Design and simulate sequence items and sequence
Design and simulate a UVM driver and sequencer
Design and simulating UVM monitor and agent
Design, simulate and examine coverage
Design and simulate a UVM scoreboard and environment, and verifying the outputs of a DUT

O N @ o ke S

Design and simulate a test to run mulliple sequences

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 60 Pericds

TEXT BOOKS:

1. Ray Salemi, "The UVM Primer: A Step-by-Step Intreduction to the Universal Verification
Methodology”, 1% edition, Boston Light Press, 2013
2. Benjamin Ting, "UVM Test bench Waerkbook”, 15t edition, 2016

REFERENCES:

1. Srivatsa Vasudevan, “Practical UVM: Step by Step Examples”, 3¢ edition, 2016.

2. Mitesh Khadgi, “An Intreduction to Universal Verification Methodology (UVM)", 1 edition, Shine
Book Publishing, 2018

3. Sharon Rosenberg, Kathieen Meade, “A Practical Guide to Adapting the Universal Verification
Methodology (UVM)*, 2" edition, 2012

4. Vanessa R. Cooper, "Getting Staried with UVM: A Beginner's Guide”, 1%t edilion, Verilab
Publishing, 2013
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EVALUATION PATTERN:
B Continuous Internal Assessments End Semester Examinations —|
Assessment | Assessment Il
(Theo Practical) .
(100 Marr{}s} {fmo Marks) Theory Fractical
— Evaluation. of Examl_natr'ons Examr_natl_ons
*Individual Laboratory (Examinations (Examinations
Assignment / Written Observation will be will be
Case Study / Test Bosard Test conducted for conducted for
Seminar / Mini . 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinater can ch

based on the nature of the course,
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Category: PEC
U21ECP05 SYSTEM ON CHIP L|ITIE|« |G
3/0|0|0 |3

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

o To learn the principles of SOC design methadology and system-level design of complex SOC
e To study the principles of software modeliing and hardware implementation
» To design advanced processors in system-on-chip

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Summarize the major challenges in SOC design (Understand)

CO2: Illustrate the hardware interconnect mechanisms of complex SOC (Understand)
CO3: Examine the performance of processor for software approach (Analyze)

CO4: Implement configurable processor design using suitable hardware approach (Apply)
CO5: Summarize the concept of pipelining for SOC design (Understand)

CO-PO MAPPING:

cos Fos PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POB | POY |PO10|PO11|PO12|PSO1|PSO2
CO1 2 - - - - - - - 2 - - 2 - 2
co2 2 - = - = - - - 2 - - 2 - 2
co3 3 3 2 - 2 - = - 2 - - 2 - 2
co4 3 2 2 - = - - - 2 - - 2 - 2
cCO5 2 1 - - - - - - 2 - - 2 - 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | SOC DESIGN METHODROLOGY 9

Introduction — Hardware system structure — Software structure — SOC design flow — Impact of
semiconductor economics — Major issues in SOC design — Accelerating processors for traditional
software tasks — System design with multipie processors

UNIT Il SYSTEM-LEVEL DESIGN OF COMPLEX SOC 8

Complex SOC system architecture ~ Pracessor-centric SOC organization — Communication design
using software mode — Hardware interconnect mechanisms — Performance-driven communication
design — Non-processor buiiding blocks in complex SOC system architecture

UNIT 1l CONFIGURABLE PROCESSOR DESIGN: SOFTWARE APPROACH 9

Introduction to system C — Processor hardware and software cogeneration — Process of instruction
definition and application tuning — Basics of instruction extension — Programmer's model, processor
performance factors 2

]
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UNITIV ~ CONFIGURABLE PROCESSOR DESIGN: HARDWARE APPROACH 9

Introduction to configurable processors — Introduction to pipelines and processors — Hardware blocks
to processors — Designing the processor interface — Hardware implementation — Verification fiow —
Validation and testing

UNIT V PIPELINING FOR SOC DESIGN 9

Pipelining for processor performance — Processor pipeline stalls — Optimizing processors to match
hardware — Multiple processor debug and trace — |ssues in memaory systems

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Praciical: — Periods Project: - Periods
Total: 45 Periods

TEXT BOOKS:

1. Wayne Wolf, “Modern VLSI Design — System — on — Chip Design”, Prentice Hall, 3" edition 2008
2. S. Furber, "ARM System-on-Chip Architecture”, 27 edition, AW, 2000

REFERENCES:

1. C. Rowen, "Engineering the Complex SOC: Fast, Flexible Design with Configurable Processors”,
Prentice Hall, 2004

2. M. Keating, R. J. Rickford and P. Bricaud, "Reuse Methodology Manual for System-on-a-Chip
Designs”, 3" edition, Springer, 20086

3. D.Black, J. Donovan, “System C: From the Ground Up", Springer, 2004

4. D. Gajski, 8. Abdi, A. Gerstlauer, G. Schirner, "Embedded System Design: Modeling, Synthesis,
Veirification”, Springer, 2009

EVALUATION PATTERN:

’7 Continuous Internal Assessments
Assessment | Assessment ||
(100 Marks) (100 Marks)
iy — Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / : Assignment / ;
Written Written
Case Study / Test Case Study / Tt
Seminar / Mini & Seminar / Mini
Project/ MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
L 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can chioose any one / two components based
on the nature of the course.

{brm st - s
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Category: PEC
U21ECP08 CMOS MEMORY DESIGN L|T|P|dJd|C
0/0)|0)3

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

o To study the concepts of volalile and non-volatile memory architectures
e To analyze various testing methods of semicanductor memories
e To undersiand the advanced semiconductor memory packaging technologies

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: lllustrate the micro level operations of Random Access Memories (Understand)
C02: Compare the performance of various non-volalile memories (Analyze)

CO3: Identify the suitable fault modeling technigue for memory testing (Apply)

CO4: Outline the radiation effects of memory (Understand)

CO5: Summarize the concepts of advancad memory technologies (Understand)

CO-PO MAPPING:

C0s Fos PO1 | PO2 | PO3 | PO4 | PO5 | POS | POT | PO8 | POS [PO10|PO11|PO12|PSO1|PSO2
Cco1 2 - - - - B - - 2 - - 2 - 2
coz2 3 8 2 - - - - - 2 - - 2 - 2
co3 3 2 2 - 2 - - - 2 - - 2 - 2
COo4 2 - - - - - - - 2 - - 2 - 2
CcO5 2 E - - - - - - 2 - - 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | RANDOM ACCESS MEMORY TECHNOLOGIES 9

SRAM cell structures — MOS SRAM architectures — MOS SRAM cell — Bipolar SRAM technologies —
Silicon On Insulator (SOI) technolegy — DRAM technology development — CMOS DRAMs — DRAMs
cell theory — Bi-CMOS — DRAMs, soft error failures in DRAMs

UNIT Il NON-VOLATILE MEMORIES 9

Masked read-only memcries — High density ROMs — Programmable read-only memories — Bipolar
PROMs — CMOS PROMs — EPROMs — Floating-gate EPROM cell — One-time programmable
EEPROMs — EEPROM technalogy and architectures, non-velalile SRAM - Flash memories

UNIT il MEMORY FAULT MODELING AND TESTING 9

RAM fault modeling — Electrical testing — Pseudo random testing — Megabit DRAM testing non-volalile
memaory modeling and testing — IDDQ fault modeling ‘and testing — Application specific memory testing

.'E‘\_.
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UNIT IV CONFIGURABLE PROCESSOR DESIGN: HARDWARE APPROACH 9

Radiation effects - Single event phenomenon — Radiation hardening techniques — Radiation
hardening process and design issues — Radiation hardened memory characteristics — Radiation
hardness assurance and tesling — Radiation dosimetry — Water level radiation testing and test
structires

UNIT V ADVANCED MEMORY TECHNOLOGIES 9

Introduction to memory lechnologies — High-density menory packing technologies — Gallium
Arsenide (GaAs) FRAMs — Analog Memories — Magneto resistive random access memories —
Experimental Memory Devices — Ferroelectric random access memories — Memory hybrids and
MCMs (2D) — Memory stacks and MCMs (3D)
Contact Periods:

Tutorial: — Periods

Lecture: 45 Periods — Periods

45 Periods

Practical: — Periods Project:

Tolal:
TEXT BOOKS:

1. Ashok.K.Sharma, “Semiconductor Memories: Technalogy. Testing and Reliability”, Wiley |IEEE
press, New York, 27 edition, 2010

2. Brent Keeth, R. Jacob Baker, Brian Johnson, Freng Lin, "DRAM Circuit Design: Fundamental and
High Speed Topics®, Wiley-IEEE Press, 2 edition, 2012

REFERENCES:

1. Ashok K. Sharma, “Semiconductor Memories”, Two-Volume Set, Wiley-IEEE Press, 2003

2. Betty Prince, "High Performance Memories: New Architecture DRAMs and SRAMs Evolution and
Function”, Wiley, Revised Edition, 1999

3. Tegze P. Haraszti, "CMOS Memory Circuits”, Kluwer Academic publishers, 2 edition, 2007

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment II
(100 Marks) (100 Marks)
3 N Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / s Assignment / .
Written Written
Case Study / Tost Case Study / Test
Seminar / Mini = Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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VERTICAL 2: Signal Processing

Category: PEC
U21ECP10 STATISTICAL SIGNAL PROCESSING L& | PN |E
o|0|0]3

PRE-REQUISITES:
» U21EC402: Digital Signal Processing

COURSE OBJECTIVES:

s To understand the basic concepts of linear signal models
s To comprehend oplimum linear filters and their algorithims
« To learn various adaptive fillers and the concept of array processing

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Classify various linear signal modeis (Understand)

CO2: Design optimum linear fillers for MSE estimation (Analyze)

CO3: Summarize different optimum lingar filter algorithms (Understand)

CO4: Apply appropriate adaptive filtering algorithm for real time applications (Apply)
COS5: lllustrate the concept of array processing (Understand)

CO-PO MAPPING:

COs o= po1|Po2 | PO3 | PO4 | POS | POB | POT | PO8 | POS [PO10{PO11|PO12 PSO1|PSO2
CO1 2 = g : e = s S - - # 2 # 2
coz2 3 3 2 - = 2 = - = - = Z - 2
co3 2 g = - = - = = 2 = = 2 - 2
co4 3 2 2 - - 2 - - - - - 2 - 2
Cco5 2 1 = » " = 2 = = & . 2 - 2

IEr;nrre!ati-:m levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | LINEAR SIGNAL MODELS 9

Introduction — All pole models — Al zero models — Pole zero maodels — Maodels with poles on unit circle
— Cepstrum of pole zero models.

UNIT Il OPTIMUM LINEAR FILTERS 8

Optimum signal estimation — Linear mean square error estimation — Optimum finite impulse response
filters — Linear prediction — Optimum infinite impulse response filers — Inverse fillering and
deconvolution

UNIT I ALGORITHMS FOR OPTIMUM LINEAR FILTERS g
Fundamentals of order recursive algorithms — Interpretations of algorithmic quantities — Levinson —
Durbin algorithm — Schur aigorithm — Kalman filtering algorithm

N
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UNIT IV ADAPTIVE FILTERS 9

Principles of adaptive filters — Typical applications of adaptive filters — LMS — RLS — RLS algorithms
for array processing — Fast RLS algorithms for FIR filtering

UNIT V ARRAY PROCESSING 9

Array fundamentals — Conventional spatial filtering — Optimum array processing — Adaptive

beamforming — Angle estimation — Space time adaplive processing

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project: — Periods
Total: 45 Periods

TEXT BOOKS;

1. Robert M.Gray, Lee D.Davisson, “An Introduction to Statistical Signal Processing”, 15t edition,
Cambridge University Press, 2010

2. Dimitris G.Manolakis, Vinay K.ngle, Stephen M.Kaogon, “Statistical and Adaptive Signal
Processing”, 1! edition, Artech House, 2005

REFERENCES:

1. Spagnolini, Umberto, “Statistical Signal Processing in Engineering”, 1% edition, John Wiley and
Sons, 2018

2. Omid S.Jahromi, “Multirate Statistical Signal Processing”, 15! edition, Springer, 2007

3. Stergios Stergiopoulos, ‘“Advanced Signal Processing Handbook”, 15t edition, CRC Press, 2000

4. Monson H.Hayes, “Statistical Digital Signal Processing and Maodeling”, 15t edition, John Wiley and
Sons, 1996

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
i P Total Internal End Semester
Individual Individual Keakuamanie Examinations
Assignment / Written Assignment / Written
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project/ MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100 J

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two componenis based
on the nature of the course.
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Category: PEC
U21ECP11 SPEECH PROCESSING L|T|P|J|C
0 0| 0|3

PRE-REQUISITES:
» U21EC402: Digital Signal Processing

COURSE OBJECTIVES:

s To study the fundamentals of the speech processing
¢ To learn ahout spesch modelling and processing
e To understand the methods of speech identification and recognition

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the fundamentals of speech processing (Undlerstand)

CO2: Summarize various speech models and algorithms (Understand)

CO3: lllusirate the types of phonetic in speech signal (Understand)

CO4: Design the system for speech synihesis using appropriate algorithm (Analyze)
COB5: Apply feature extraction technigues for spesch recognition (Apply)

CO-PO MAPPING:

Ot PO PO1|PO2 | PO3 | PO4 | POS5 | POB | PO7 | PO8 | PO9 [PO10{PO11|PO12|PSO1|PSO2
CO1 2 & * = = = = = 2 = = 2 - 2
co2 2 1 : = = = - = 2 = € 2 - 2
Cco3 2 - = - s = = : 2 = B 2 s 2
CO4 3 3 2 = 2 - - - 2 - 5 ] % 2
CO5 3 2 2 : 2 . - = 2 = - 2 - 2

Correlation levels: 1: Slight (Low) 2: Mederate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT 1 FUNDAMENTALS OF SPEECH PROCESSING 9

Introduction — Knowledge in speech and language processing — Ambiguity — Models and algorithims
— Language thought understanding — Regular expression and automata — Words and transducers —
N grams

UNIT Il SPEECH MODELLING 9

Word classes and part of speech tagging — Hidden Markov model — Computing likelihood - Forward
algorithm — Training hidden Markov model — Maximum entropy model — Transformation based
tagging — Evaluation and error analysis — Issues speech tagging — Noisy channel model for spelling

UNIT Il SPEECH CODING IN TIME AND FREQUENCY DOMAIN 9

Time domain parameters — Extracting methods — Short time energy — Average magnitude — Short
time average zero crossing rate — Short time Fourier analysis — Fourier transform and linear fillering
interpretations — Sampling rates ~ Plich and formant extraction
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UNIT IV SPEECH IDENTIFICATION 9

Speech synlhesis — Text normalization — Phonetic analysis — Prosodic analysis — Diphone waveform
syilhesis — Unit selection waveform synthesis — Evaluation

UNIT V SPEECH RECOGNITION 9

Automatic speech recognition — Architecture — Feature extraction — MFCC vectors — Computing
acoustic likelinoods — Search and decoding — Embedded training — Context-Dependent acoustic
models — Triphones — Discriminative training — Speech recognition by humans

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project: — Periods
Total: 45 Periods

TEXT BOOKS:

1. Lawrence Rabinerand Biing-Hwang Juang, “Fundamentals of Speech Recognition”, Pearson
Education, 2014

2. Daniel Jurafsky and James H. Martin, “Speech and Language Processing: An Introduction to
Natural Language Processing, Computational Linguistics and Speech Recognition”, Person
education, 2013

REFERENCES:

1. Rabiner L R and Schafer S W, “Digital Processing of Speech Signals’, Pearson Education, 2012

2. |krami Eldirawy, Wesam Ashour, “Visual Speech Recognition”, Wiley publications, 2011

3. Himanshu Chaurasiya, “Soft Computing Implementation of Automatic Speech Recognition”, LAP
Lambert Academic Publishing, 2010

4. Claudio Becchetti, Klucio Prina Ricotti,"Speech Recognition: Theory and C++ implementation”,
Wiley publications 2008

EVALUATION PATTERN:

-
B Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
o o Total Internal End Semester |
Individual Individual Assessments Examinations
Assignment / Wiitten Assignment / Written
Case Study / Tes? Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project/ MCQ
40 60 40 60 200 100
Total 40 60

100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one/ two componenis based
on the nature of the course.

-
gmd of it Qegartment.
Electronics & Commurieation By
KPR Institute of Encgir

Argsur, Colinbatore - 541

i e

1

ROy, Page 150 of 214



B.E. - EC —R2021 - CBCS G :'}"';

KPRIET

Category: PEC

U21ECP12 MEDICAL SIGNAL PROCESSING ki | T | B & |G

0j0|0|3

PRE-REQUISITES:
s U21EC402: Digital Signal Processing
COURSE OBJECTIVES:

» To study the fundamentals of biomedical signals
s Tolearn about ECG and neurclogical signal processing
s To understand the techniques of biomedical systermn modelling

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the fundamentals of biomedical signals (Understand)

CO2: Apply the parameter estimation technigue for ECG (Apply)

CQO3: Examine the performance of dala compression algorithms (Analyze)
CO4: lllustrate the EEG processing methods (Understand)

CO5: Summarize the biomedical system modelling technigues (Understand)

CO-PO MAPPING:

Cos Pos PO1 |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 [PO10|PO11|PO12/PSO1|PS0O2
co1 2 - : 3 5 - . ¥ 2 - - 2 . 2
coz 3 2 2 5 2 - 2 - 2 - - 2 - 2
co3 3 3 2 “ 2 - - - 2 E - 2 - 2
Cco4 2 - < 5 b . - ¥ 2 - E 2 = &
cOo5 2 1 5 4 # s & . 2 * 3 2 % 2

Correlation levels: 1: Slight (Low) 2. Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT 1 FUNDAMENTALS OF BIOMEDICAL SIGNALS 9

The nature of biomedical signals — Examples of biomedical signals — Objectives and difficullies in
biomedical analysis — Simple signal conversion systems — Conversion reguirements for biomedical
signals — Signal conversion circuits

UNIT Il ECG SIGNAL PROCESSING 9

ECG data acquisition — ECG lead system — ECG parameters and their estimation — ECG QRS
detection techniques — Template matching — Differentiation based QRS detection techniques —
Eslimation of R-R interval — Finite first difference method — Arrhylhimia analysis monitoring — Long
term continuous ECG recording

UNIT 11l ECG DATA REDUCTION TECHNIQUES 8

Direct data compression technigues - Direct ECG data compression techniques — Turing point
algorithm — AZTEC algorithm and FAN algorithm — Data compression by DPCM
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UNIT IV NEUROLOGICAL SIGNAL PROCESSING 9

The brain and its potentials — Electrophysiological origin of brain waves — EEG signal and its
characteristics (EEG rhythms, waves, and transients) — Correlation — Detection of EEG rhythms —
Template matching for EEG — Spike and wave detection

UNIT V BIOMEDICAL SYSTEM MODELLING 9

Optlimal signal processing — Wiener filters — Adaptive signal processing — Adaptive noise cancellation
- Parametric system modelling — Autoregressive or all-pole modelling — Pole-zero modelling.

Contact Periods:
— Periods
45 Periods

Lecture: 45 Periods Tutorial: — Periods Practical: — Pericds Project:

Total:

TEXT BOOKS:

1. Reddy D C, "Biomedical Signal Processing Principles and Techniques”. McGraw- Hill publications
2012

2. Willis J Tompkins, “Biomedical Digital Signal Processing”, 1% edition, Prentice Hall of India Put.
Ltd., New Delhi, 2011

REFERENCES:

Rangayyan R M, "Biomedical signal analysis” 4™ edition John Wiley & Sons, 2015

2. Sanjit K. Mitra, “Digital Signal Processing — A Computer Based Approach”, 4" edilion, Tata Mc
GrawHill Pvt. Ltd, 2011

3. Eugene N Bruce, "Biomedical Signal Processing and Signal Modelling”, 1% edition, Wiley India,
New Delhi, 2007

4. John G Proakis and Dimitris G Manolakis, "Digital Signal Processing: Principles, Algorithms and

Applications”, 4" edition, Prentice Hall of India, New Delhi, 2007

—_—

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
" s i s Total Internal End Semester
Individual Individual Aegasaimanta Examinations
Assignment / Wiritten Assignment / Written
Case Study / Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

KPR Institute
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Category: PEC

U21ECP45 MEDICAL ELECTRONICS L|IT|{P|J|C

0j0 )]0 |3

PRE-REQUISITES:
e Nil

COURSE OBJECTIVES:

s To learn about bio-medical signals and recording instrumentation
= Tounderstand various modern imaging systems
s To familiarize in therapeutic equipment and recent trends in medical electronics

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the fundamenizals of bic medical signals (Understand)

CO2: Analyze the performance of different measurement techniques for biomedical signals
(Anaiyze)

CO3: llluslrate the operations of modern imaging system (Understand)

CO4: Summarize the principles of various therapeutic equipment with safety measures (Understand)

COS: Implement the principles of medical electronics in real time applications (Apply)

CO-PO MAPPING:

S0 e PO1 | PO2 | PO3 | PO4 ; PO5 | PO6 | POT | PO8 | POS |PO10|PO11|PO12|PSO1|PS0O2
CO1 2 - - - - = = - = ) = 2 2
co2 3 3 2 - = = = . = = 5 2 2 -
COo3 2 £ & s = = = 3 = £ . 2 2 =
Cco4 2 | 1 ¥ . G € € ¢ g : - 2 2 -
CcQo5 3 2 2 = ¢ = & . 5 g - 2 2 -
Caorrelation levels: 1: Slight (Low) 2: Mederaie (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | BIO-MEDICAL SIGNALS AND RECORDING 9

Biomedical signals and types — Bio-potential electrodes — ECG, EEG, EMG, PCG, typical waveiorms
and signal characteristics.

UNIT II BIO-MEDICAL INSTRUMENTATION 9

pH, PO2, PCO2, colarimeier — Blood flow meter — Cardiac ouiput — Respiratory measurement — Blood
pressure, temperature and pulse measurement —Blood cell counters

UNIT Il MODERN IMAGING SYSTEM 9

X-ray machines and digital radiography — X-ray compuied tomography — Endoscopy — Magnetic
Resonance Imaging — Ultrasonic imaging systems — Thermal imaging sysiems

UNIT IV THERAPEUTIC EQUIPMENT 9

Cardiac pacemakers and defibrillator — Dialyzer, veniilators, diathermies — Shortwave, ultrasonic and
microwave type and their applications, surgical diathermy — Patient safety

—
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RECENT TRENDS IN MEDICAL ELECTRONICS 9

Laser applications in bio-medical field — Hemodialysis machines — Anesthesia machine —
Radiotherapy equipment — Automated drug delivery system

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project: — Periods
Total: 45 Periods

TEXT BOOKS:

1. Leslie Cromwell, “Biomedical Instrumentation and Measurement®, 29 edition, Prentice Hall of

India, New Delhi, 2015

2. Khandpur, R.S., "Handbook of Biomedical Instrumentation®, 3 edition, Tata McGraw—Hill, New
Delhi, 2014

REFERENCES:

1. Vinod Kumar Khanna, “Implantable Medical Electronics®, revised edition, Springer 2016

2. Nandhini K.jog, “Electronics in Medicine and Biomedical Instrumentation”, 27 edition, PHI
Learning private limited, 2013

3. Joseph J.Carr and John M.Brown, “Introduction to Biomedical Equipment Technology®, 4™ edition,
John Wiley and Sons, New York, 2011

4. John G.Webster, "Medical Instrumentation Application and Design®, 37 edition, Wiley India

Edition, 2010

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment I
(100 Marks) (100 Marks)
e G Total Internal End Semester
Individual Individual Assbssments Examinations
Assignment / Wiitten Assignment / Written
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presenlations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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Category: PEC

U21ECP14 RADAR SIGNAL PROCESSING L|IT|P|J|C

5|0(0|0]3

PRE-REQUISITES:
s Nil
COURSE OBJECTIVES:

s To understand the basic concepls of spectral analysis and dynamic models in radar systems
e To learn ambiguity functions in raclar signals
» To comprehend various clutter, doppler and adaptive array processing in radar signals

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the spectral properties of radar signals (Understand)

CO2: Implement appropriate dynamic maodel for parametric analysis in radar signals (Apply)
CO3: Summarize various ambiguity functions in radar signals (Understand)

CO4: lllustrate different types of clutiers and Doppler for radars (Understand)

COS&: Examine the characteristics of adaptive and non-adaptive arrays (Analyze)

CO-PO MAPPING:

PO
CHe s PO1|PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | POS |PO10|PO11|PO12|PS0O1|PSO2
cot |2 |-~[-|-|2|-]-]-|2]~-]|~-]2]-]2
co2 3 2 2 = - = - 2 - - 2 - 2
Cco3 2 = 7 2 = 5 = = 2 = = 2 = 2
CO4 2 1 - - = = - o 2 = - 2 - 2
COs 3 3 2 = | 2 = = n 2 = = 2 = 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | RADAR SPECTRAL ANALYSIS 9

Introduction — Low angle tracking problem — Spectrum estimation background — Thomson's multi
taper method — Overview of non-stationary behavior and time frequency analysis — High resolution
mulli taper spectrograms — Spectrum analysis of radar signals

UNIT II DYNAMIC MODELS 9

Statistical nature of sea clutter — Hylrid AM/FM model of sea clutter — Modulation of long waves —
Nonstationary AR model — Paramelric analysis of texiure process — Bayesian direct fillering
procedure

UNIT i AMBIGUITY FUNCTION 9

Introduction — Examples of the ambiguity function — Stepped frequency waveform — Nonlinear FM —
Ambiguity diagram contours — Interprelation of range doppler coupling in LFM signals — Discrete code
signal representation — Pulse train codes — Phase coding — Frequency codes

L 3 # " j
e
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UNITIV ~ CLUTTER AND DOPPLER PROCESSING 9

Clutter cross section density — Surface clutter — Volume clutter — Clutter RCS — Clutter spectrum —
Moving target indicator — PRF staggering — subclutter visibility — Pulsed radars

UNIT V ADAPTIVE ARRAY PROCESSING 9

Introduction — General arrays — Linear arrays — Non-adaptive beamforming — Adaptive array
processing

Contact Periods:

Lecture: 45 Periods Tutorial: — Perieds Practical: — Periods — Periods

45 Periods

Project:
Total:
TEXT BOOKS:

1. Bassem R.Mahafza, "Radar Signal Analysis and Processing using MATLAB®, 1%t edition, CRC
Press, 2009

2. Simon Haykin, "Adaptive Radar Signal Processing”, 1% edition, Wiley-Interscience, 2007

REFERENCES:

1. Merrill 1. Skolnik, “Introduction to Radar Systems”, 3 edition, McGraw Hill, 2015

2. Jian Li, Petre Steoica, "MIMO Radar Signal Processing”, 15! edition, Wiley, 2008

3. David Brandwood, "Fourier Transforms in Radar and Signal Processing’, 1%t edilion, Artech
House, 2003

4. Stergios Stergiopoulos, “Advanced Signal Processing Handbook”, 1%t edition, CRC Press, 2000

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks) —— ;
g - Total Internal 14 semesier
Individual Individual ASSOEEINEHIS Examinations
Assignment / : Assignment / ;
Writien Written
Case Study / Test Case Study / Toet
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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Category: PEC
U21ECP15 VLSI SIGNAL PROCESSING LIiTIPl&|C
0 0 0|3

PRE-REQUISITES:
e U21EC402: Digital Signal Processing

COURSE OBJECTIVES:

s To learn various methods for critical path reduction
» To design digital fillers and arithmietic architectures
o To understand pipelining concepts in digital fillers

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Summarize various critical path reduction technigues (Understand)

CO2: Construct pipelined and parallel FIR filers (Apply)

CO3: Simplify the design of latiice fiiters (Apply)

CO4: Oulline bit level and redundant arithmetic archilectures (Understand)

COSs: lllustrate various synchronous and asynchronous pipelining concepts (Understand)

CO-PO MAPPING:

COs ros PO1|PO2|PO3 |PO4 | PO5 | POB | PO7 | PO8 | POY [PO10|PO11|PO12|PS0O1|PS0O2
COo1 2 = 5 = - - % = - = = 2 : 2
CcOo2 3 2 2 . - - - - - - - 2 - 2
CcOo3 3 2 2 - - - - - - - - 2 - 2
CO4 2 * 4 : = = = = = - = 2 = 2
COo5 2 - - - - - - - - - - 2 - 2

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3. Substantial (High)

SYLLABUS:
UNIT I METHODS OF CRITICAL PATH REDUCTION 9

Introduction to digital signal processing systems - Iteration bound — Pipelining and parallel processing
— Retiming — Unfolding — Systolic architecture design

UNIT I ALGORITHMIC STRENGTH REDUCTION METHODS 9

Fast convolution — Parallel FIR fillers — Discrete cosine transform and inverse DCT — Parallel
architecture for rank order filters — Pipelined and parallel recursive and adaptive fillers

UNIT 1l DESIGN OF DIGITAL FILTERS 9

Scaling and round off naise — Schur algorithm — Digital basic lattice fillers — One multiplier lattice filter
— Normalized lattice filter — Pipelining of lattice IR digilal filters

UNITIV  DESIGN OF ARITHMETIC ARCHITECTURES 9

Bit level arithmetic architectures — Redundant number representations — Radix-2 and radix —
4 addition and subtraction — Data format conversion - Redundant to non-redundant converter
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UNIT V PIPELINING CONCEPTS 9

Synchronous pipelining and clock slyles — Clock skew and clock distribution — Wave pipelining —
Constraint space diagram and degree of wave pipelining — Asynchronous pipelining

Contact Periods:

Lecture: 45 Periods Tutorial: - Periods Practical: — Periods Project: — Periods

Total: 45 Periods

TEXT BOOKS:

1. U. Meyer — Baese, "Digital Signal Processing with Field Programmable Arrays”, Springer, 2
edition, Indian Reprint, 2014

2. Keshab K.Parhi, "VLSI Digital Signal Processing Systems, Design and Implementation”, John
Wiley, Indian Reprint, 2007

REFERENCES:

1. J. G. Chung and Keshab K. Parhi, ‘Pipelined Lattice and Wave Digital Recursive Filters”, Springer
Publisher, 1996

2. Jose E. France, Yannis Tsividis, “Design of Analog - Digital VLSI Circuits for Telecommunication
and Signal Processing’, Prentice Hall, 1994

3. Mohammed Isamail and Terri Fiez, "Analog VLS| Signal and Information Processing’,
McGrawHill, 1994

4. S.Y. Kung, H.J. White House, T. Kailath, "VLSI and Modern Signal Processing”, Prentice Hall,
1985

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks)
S o e Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / Written Assignment / Wiritten
Case Study / TeéE Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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Category: PEC
U21ECP16 DIGITAL IMAGING L | T NRILIAT
0|0 (|0|3

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

» To study the basic elements of image processing and image transforms

» To learn techniques for improving gualily of information in spoilt images

e To understand image segmentation for ROI, morpholegy for feature selection and compression
for saving storage space in an image

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the image fundamentals and image transform (Understand)

CO02; lllustrate different pre-processing technigques for image enhancement (Understand)
CO3: Summarize varicus restoration technigues to recover the degraded image (Understand)
CO4: Develop suitable image segmentation techniques for RO| exiraction (Analyze)

CO5: Implement various coding technigues for image compression (Apply)

CO-PO MAPPING:

COs Pl PO1 | PO2 [ PO3 | PO4 i| PO5 | PO6 | PQ7 | PC8 | PQQ |PO10|PO11|(PO12|PSO1|PSO2
|
co1 g | =| =] «PBl=]<]<]=]=]=]|#2] 2|2
co2 gl = c | =Y = = | ca] =)= ] =12] ¢« | &
CcOo3 2 1 - - - - - - - - - 2 - 2
CO4 3 3 2 - 2 - - - - - - 2 - 2
CO5 3 2 2 - . - - - - - - 2 - 2
Correlation levels: 1: Slight {Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | DIGITAL IMAGE FUNDAMENTALS 9

Elements of digital image processing syslems — Elements of visual perception, brightness, contrast,
hue, saturation, Mach band effect — Colour models — RGB, HSI maodels — Image sampling and
quantization — 2D transforms — DFT, DCT, Walsh transform, DWT — Demonslration of colour image
conversion and image transforms using simulation tool

UNIT Il IMAGE ENHANCEMENT 9

Fundamentals of spatial fillering — Histogram processing, equalization and specification techniques
— Smoathing and sharpening spatial fillers — Filiering in frequency domain — Homaomorphic filtering —
Simulation of histogram equalization for images

UNIT 1 IMAGE RESTORATION 9

Image Restoration — Nolse models — Adaptive filter — Noich fiiter — Linear, position — Invariant
degradation — Inverse filtering — Wigner filtering — Constrained least square fillering
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UNITIV ~ IMAGE SEGMENTATION AND MORPHOLOGY 9

Point, Line and Edge detection — Edge linking via Hough transform — Global and multivariable
thresholding — Region based segmentation — Region growing, region splitting and merging —
Morphalogical operations — Dilation, erosion, opening and closing — Implementation of image
segmentation and thresholding using simulation tool

UNITV IMAGE COMPRESSION 9
Need for data compression — Huffman coding — Run length encoding — Arithmetic coding — Vector
quantization — Transform coding — JPEG and MPEG standard

Contact Periods:

Practical: — Periods Project: — Periods

Total: 45 Periods

Lecture: 45 Periods Tutorial: — Periods

TEXT BOOKS:

1. Rafael C. Gonzalez, Richard E. Woods, "Digital Image Processing”, 4% edition, Pearson
Education, 2018.
2. Anil K. Jain, "Fundamentals of Digital Image Processing", 15 edition, Pearson Education, 2010.

REFERENCES:

1. Jayaraman S, Veerakumar T, Esakkirajan S, "Digital Image Processing”, 15t edition, Tata McGraw
Hill, 2017

2. S.Sridhar, "Digital Image Processing" , 1#! edition, Oxford University press, 2011

3. Rafael C. Gonzalez, Richard E. Woods, Steven Eddins, "Digital Image Processing using
MATLAB", 1¢ edition, Pearson Education, 2010

4. Alan C. Bovik, "Handbook of image and Video Processing ", 1% edition, Elsevier Academic press,
2010

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment I
(100 Marks) (100 Marks)
o v Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / Wiitlen Assignment / Written
Case Study / " Case Study / Te;t
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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U21ECP0% DSP PROCESSOR ARCHITECTURE R s e O - 2 I
0 0 0|3

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

s To learn the Programming concept of TMS320C5X Processor
¢ To understand the basic concept of TMS320C54XX/64XX/E6X DSPs
e To study about Advanced Programmable DSP Processors

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: Analyze the characteristics of real time signals using TMS320C5X Processor (Analyze)
CO2: Summarize the architecture and addressing modes of TMS320C54XX DSPs (Understand)
CO3: lllustrate the concepts of TMS320CE4XX DSPs (Understand)

CO4: Explain the percepiions of TMS320C8X DSPs (Understand)

COS: Infer the features of Advanced DSP family processars (Understand)

CO-PO MAPPING:

COs Los PO1|PO2 |PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | POY |PO10/PO11|PO12|PSO1|PSO2
CO1 5 3 2 = 2 - E = = - * 2 ¥ 2
Cco2 ) . - - “ - * - - » 2 = 2
CcOo3 2 - = = = = = = s 2 = 2
CO4 2 % = = & - = = = = = 2 # 2
CO5 2 . = - ® = = - = ® B 2 = 2

Caorrelation levels: 1: Slight (Low) 2: Moderate (Medium) 3. Substantial (High)

SYLLABUS:
UNIT | TMS320C5X PROCESSOR 9

Review of TMS320C5X procassor — Assembly language instructions — Simple ALP — Pipeline
structure operation — Block diagram of DSP starter kit — Application programs for processing real time
signals

UNIT Il TMS320C54XX DSPS S
Data addressing modes of TMS320C54XX DSPs — Program control — On-chip peripheral — Interrupts
of TMS320C54XX processars, pipeline operation of TMS320C54XX processors — Block diagrams of
internal hardware, buses, internal memory organization

UNITIII  TMS320C84XX DSPS 9

Data addressing modes of TMS320C64XX DSPs, program control — On-chip peripheral — Interrupts
of TMS220C64XX processors — Pipeline operation of TMS320CE4XX processors — Internal memory
organization e |

o
{ //'.r' .
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UNITIV TMS320C6X DSPS )

Architecture of TMS320C6X — Pipeline operation of TMS320C6X —~ Block diagrams of internal
hardware, buses, internal memory organization.

UNITV ~ ADVANCED PROCESSOR 8

Code composer studio — Architecture of Motorola DSP563XX — Comparison of the features of DSP
family processors.

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: — Periods Project: — Periods
Tolal: 45 Periods

TEXT BOOKS:

1. Avtar Singh and S. Srinivasan, “Digital Signal Processing — Implementations using DSP
Microprocessors with Examples from TMS320C54xx”, Cengage Learning India Private Limited,
Delhi 2012

2. B. Venkataramani and M. Bhaskar, "Digital Signal Processors — Architecture, Programming and
Applications”, Tata McGraw — Hill Publishing Company Limited. New Delhi, 2003

REFERENCES:

1. Rulph Chassaing and Donald Reay, “Digital Signal Processing and Applications with the C6713
and C6416 DSK", John Wiley and Sons, Inc., Publication, 2012 (Reprint)

2. Emmanuel Ifeachor, Barrie Jervis, “Digital Signal Processing: A Practical Approach”, Pearson
education, Oct.2002

3. Phil Lapsley, Jeff Bier, Amit Shoham, Edward A. Lee, “DSP Processor Fundamentals:
Architectures and Features”, Wiley-IEEE Press, 1997(Reprint)

4. hltps://www.ti.com/microcontrollers-meus-processors/processors/digital-signal-processors
loverview.html

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
i e Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / Written Assignment / Wiitten
Case Study / Test Case Study / Test
Seminar / Mini = Seminar / Mini
Project / MCQ Project/ MCQ
40 60 40 60 200 100
Total 40 60
100

"Raole Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.

+meant
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Category: PEC
U21ECP13 DSP INTEGRATED CIRCUITS Ll T Py
00|03

PRE-REQUISITES:
= U21EC402: Digital Signal Processing
COURSE OBJECTIVES:

o To familiarize the concept of DSP and VLSI circuit topoiogies.
« To learn about digital fillers and finite word length effects.
o To understand basic DSP processor architectures and the synithesis of the processing elements.

COURSE OUTCOMIES:
Upecn completion of the course, the student will be able to

CO1: Explain the concepts of Digital Signal Processing and CMOS VLS circuit technologies
(Understand)

CO02: Summarize the digital fillers design and the finite word length effects (Understand)

CO3: lllustrate various DSP architectures (Understand)

CO4: Apply DSP algorithms and synthesis procedures for optimal circuit architectures (Apply)

COA5: Design a real time processor for the given specifications (Analyze)

CO-PO MAPPING:

s Fen PO1|PO2|PO3 |PO4 | PO5 | POB | PO7 | PO8 | POS PO10|PO11|PO12|PSO1 PSO2
co1 2 2 # * = # 2 = F = S 2 * 2
cOo2 2] 2 - . 2 = = > = = = 2 = 2
cOo3 2 2 = = & = = = < = = 2 = 2
Co4 a 2 2 - - = = s = = = 2 = 2
CO5 3 3 -1 2 - 2 = % - = & = 2 - 2

Carreiation levels: 1: Slight (Low) 2: Moderate (Medium) 3. Substantial (High)

SYLLABUS:
UNIT I DSP INTEGARTED CIRCUITS AND VLSI CIRCUIT TECHNOLOGIES 9

Standard digital signal processors — Application specific IC's for DSP — DSP systems — DSP system
design — Integrated circuit design — MOS transistors — MOS logic — VLSI process technologies

UNIT 1i DIGITAL FILTERS AND FINITE WORD LENGTH EFFECTS 9

Overview of Digital fillers — FIR filter structures — FIR chips — Mapping of analog filter structures —
Parasitic oscillations — Scaling of signal levels — Round-off noise — Measuring round-off noise —
Coefficient sensilivity — Sensitivity and noise

UNIT 1l DSP ARCHITECTURES 9

DSP system architectures — Stzndard DSP architeciure — Harvard and modified Harvard architecture
— Ideal DSP architectures — Muliiprocessors and multi computers — Systolic and Wave front arrays
— Shared memory architectures =

../
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UNIT IV SYNTHESIS OF DSP ARCHITECTURES 9

Synthesis — Mapping of DSP algerithms onto hardware, Implementation based on complex PEs —
Shared memory architecture with Bit-serial Pes — Combinational and sequential networks — Storage
elements — Clocking of synchronous systems — Asynchronous systems — FSM

UNITV ARITHMETIC UNIT AND PROCESSING ELEMENTS 9
Cornventional number system — Redundant number system — Residue number system — Bit-parallel
and bit-serial arithmetic — Basic shift accumulator — Reducing the memory size — Complex

multipliers — Layout of VLSI circuits — FFT processor — DCT processor and interpolator as case
studies — Cordiac algorithm

Contact Periods:
Lecture: 45 Periods Tutorial: — Perijods Practical: — Periods Project: — Periods
Total: 45 Periods

TEXT BOOKS:

1. Lars Wanhammer, “DSP Integrated Circuits”, Elsevier India Pvt. Ltd, New York, 2012
2. B.Venkatramani, M.Bhaskar, “Digital Signal Processors” Tata McGraw-Hill, 2002

REFERENCES:

1. Phil Lapsley, Jeff Bier, AmitSholam and Edward A.Lee, "DSP Processor Fundamentals-
Architectures, and Features’, Wiley India, reprint 2011

2. John J. Proakis, Dimitris G. Manolakis, “Digital Signal Processing”, Pearson Education, 2002

3. Keshab Parhi, "VLSI Digital Signal Processing Systems design & Implementation”, John Wiley &
Sons, 1999

4. Lars Wanhammer, "DSP Integrated Circuits”, Academic press, New York, 1999

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks)
— P Total Internal End Semester
Individual Individual Assessients Examinations
Assignment / Wiitten Assignment / Written
Case Study / Tast Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choase any one / two components based
an the nature of the course.
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VERTICAL 3: loT for Smart Systems

Category: PEC
U21ECP17 SENSORS AND TRANSDUCERS FOR ioT LIT|FP|J€

3 (00|03

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

s To undersiand basic concepls of measurement systems
s Toleam different types of sensors and transducers
o To acquaint students with selection of sensors for loT applications

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the basic concepts of measurement system (Understand)

CO2: Design and implement embedded systems using of non-electrical transducers (Apply)
CO3: Build the embedded systems using of electrical transducers (Apply)

CO4: Design and implement data acquisition for embedded systems (Apply)

COS5: Apply the principles of various sensors for real time applications (Apply)

CO-PO MAPPING:

Biis s PO1|PO2|PO3 |PO4 | PCS5|PO8 | PQ7 | PO8 | POS [PO10|PO11(PO12|PSO1|PSO2
CO1 2 - - - - - - - - - - 1 2 -
co2 2 2 2 s 2 - - - 1 - - 1 2 -
€03 2 2 2 - 2 @ - = 1 = 5 1 2 :
CO4 2 2 2 - 2 4 L = 1 - - 1 2 -
CO5 2 2 2 - 2 & - - 1 - - 1 2 -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | BASICS OF MEASUREMENT SYSTEMS 9

Methods of measurement — Direct methods, indirect methods — Instruments — Mechanical, electrical
and electronic instruments — Modes of operation — Funciions of instruments and measurement
systems — Static and dynamic characteristics — Applications of measurement systems

UNIT Il NON-ELECTRICAL TRANSDUCERS 8

Measurement of non-elecirical quantities — Linear and rotary displacement using strain gauges,
pressure, torque, vibration and temperature measurement — Measurement of flow, thickness and
humidity
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UNIT Il ELECTRICAL TRANSDUCERS g

Classification of electrical transducers — Primary and secondary transducers — Aclive and passive
transducers — Analog and digital transducers — Resistive transducers — Paotentiometer, thermistor —
Inductive transducers — Capacilive transducer

UNITIV ~ DATA ACQUISITION SYSTEM 9

Components of analog and digital data acquisition systems — Uses of data acquisition systems — Use
of recorders in digital systems — Digital recording systems — Input conditioning equipment, digitizer,
muitiplexer, programme pin board, linearizer — Digital clock

UNIT V APPLICATIONS OF SENSORS AND TRANSDUCERS 9

Asset management - Industrial automation, smart city applications— Sensors for bio-medical
applications — Dissolved oxygen and carbon dioxide sensor for blood, blood flow sensor, respiration
sensor, heart sound sensar

LIST OF ASSIGNMENTS (NOT LIMITED TO)
1. Implementation of a Temperature Measurement System

2. Implementation of a Resistive and Capacitive Transducer-Based Measurement System

w

Design and Implementation of an Analog and Digital Data Acquisition System for Industrial
Monitoring

Design and Implementation of a LDR based street light control system

Design and Implementation of an Industrial Automation System

Design and Implementation of Asset Tracking and Management System for Manufacturing
Design and development of Occupancy Detection and Management using Sensor Networks

@® N o o s

Design and Implementation of a Temperature Measurement System

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: — Pericds Project: — Periods
Total: 45 Periods

TEXT BOOKS:

1. Gacofeng Zhou, Yannian Wang  and Lujun Cui., "Biomedical Sensor, Device and
Measurement Systems”, 1% edition, Intech open, 2015

2. Sawhney A.K., “A Course in Electrical and Electronic Measurement and Instrumentation”, 12"
edition, Dhanpat Rai & Co, 2013

REFERENCES:

1. Shantanu Bhattacharya, Avinash Kumar Agarwal., "Sensors for Automotive and Aerospace
Applications”, Original edition, Springer, 2019

2. lansinclair, "Sensors and Transducers”, 3™ edition, Newnes, 2009

3. Cooper, "Electronic Instrumentation and Measurement Techniques”, 3 edition, PHI, 2007

4. Doebelin E.O., "Measurement Systems: Applications and Design”, 4" edition, Tata McGraw Hill,
2004

Page 166 of 214




KPRIET

Lz &

B.E. - EC - R2021 - CBCS

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks)
= S Total Internal End Semester
IndWldual ]ndi\ﬁdual Assessments Exam]natlons
Assignment / Written Assignment / Written
Case Study / Test Case Siudy / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions [ Debates / Oral Presenlations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any ong / two components based
on the nature of the course.
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Category: PEC

U21ECP20 EMBEDDED PROGRAMMING FOR IQT LI TR |G

210203

PRE-REQUISITES:
» U21CSG02: Python Programming

COURSE OBJECTIVES:

= To understand the fundamental concepts of MicroPython
» To acquire the knowledge of hardware interfacing with given embedded controllers.
» To create the embedded system for real time applications

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Idenlify the suitable MicroPython concepts for the given applications (Understand)

CO2: Demonstrate the GPIO interfacing of given embedded controllers (Apply)

CO3: Build a real time sensor data acquisition and control module for loT applications (Apply)
CO4: Implement an embedded system with advanced Micropython features (Apply)

COS5: Integrate and develop the optimized embedded systems for real time applications (Analyze)

CO- PO MAPPING:

PO
COs s PO1|PO2 | PO3 | PO4 |PO5 |PO6E | PO7 | PO8 | PO9 |PO10[PO11|PO12|PSO1|PSO2
CcO1 2 2 2 2 3 - - - 1 - - 1 2 -
coz 3 2 2 2 3 - - - 1 - - 1 3 =
Cco3 3 2 2 2 3 - - - 1 - - 1 3 -
CO4 3 2 2 2 3 - - - 1 - - ] 3 -
CO5 3 2 2 2 3 - - - 1 - - 1 g -
Correiation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | MICROPYTHON BASICS 6

MicroPython syntax — Data types — Variables — Operators — Control structures — Functions and
modules

UNIT I INTERFACING WITH GPIO 6

Digital input and output — Pull-up and pull-down resistors — Analog input and output — Interfacing with
LEDs and button

UNIT 1l HARDWARE INTERFACING 6
Digital sensors — Analog sensors — DC motors — Servo motors — OLED — LCD
UNIT IV ADVANCED MICROPYTHON FEATURES 6

PWM — Timers — Interrupts — File system and handling — Error handling and debugging — Power
management ==
\..-\:"”
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UNIT V CASE STUDIES 6

Home automation system — Weather station — Plant monitoring system — Air quality monitor - Heaith
monitoring system

LIST OF EXPERIMENTS (INDICATIVE)

Develop an RFID-based access control system for enterprise-level security management
Build a smart traffic light control system for urban traffic optimization

Develop a Bluetooth-based home security system for comprehensive residential protection
Create a voice-controlled home assistant for enhanced smart home automation

Design and implement an loT-enabled energy meter with data logging for indusirial energy
management

Design and develop an intelligent parking system for smart city infrastructure
Create a real-time periodic task scheduler for industrial automation processes
8. Implement reliable UART-based sensor data transmission for robust industrial monitaring

oy g o 19

8

Contact Periods:
Lecture: 30 Periods Tutoria: — Periods Practical: 30 Pericds Project: — Periods

Total: 60 Pericds
TEXT BOOKS:

1. Tollervey, Nicholas H, “Programming with MicroPython: Embedded Programming with
Microcantrollers and Python”, United States: O'Reilly Media, 2017

2. Bell, C., “MicroPython for the Internet of Things: A Beginner's Guide to Programiming with Python
on Microcontroliers”, United States: Apress, 2017

REFERENCES:

1. Norris, D, "Python for Microcentrollers: Getting Started with MicroPython”, United States: McGraw
Hill LLC, 2016

2. Agus Kurniawan, “Getting Started With MicroPython Development for Raspberry Pi Pico”, PE
Press, 2021.

3. Halfacree, G., Everard, B, "Get Started with MicroPython on Raspberry Pi Pico: The Official
Raspberry Pi Pico Guide®, United Kingdom: Raspberry Pi Press, 2021

4. Norris, D., “Python for Microconirollers: Getting Started with MicroPython”, United States:
McGraw Hill LLC, 2016

EVALUATION PATTERN:

Continuous Internal Assessments End Semester Examinations
Assessment | ' Assessment |l
(Theory) (Practical) ;
(100 Marks) (100 Marks) Theoy Frgetical
: Examinations Examinations
_ Evaluation of i i
Individual {(Examinations (Examinations
: Laboratory ;
Assignment / Written Obesiration will be will be
Case Study / Test Becord ' Test conducted for conducted for
Seminar / Mini Riilivics Basod 100 Marks) 100 Marks)
Project / MCQ VR I
; Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Rale Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Ceardinator can choose any one / two components
based on the nature of the course. =
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Category: PEC

U21ECP19 loT ARCHITECTURE AND PROTOCOLS I S O = L i o
3|10/ 0]0]|3

PRE-REQUISITES:
= Nil

COURSE OBJECTIVES:

 To study the fundamentals about loT architecture and its protocols
e To learn the different loT connectivity technologies.
* Tolearn and implement the loT protocols for commercial and industrial applications.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the loT architecture and advancement in loT domain (Understand)

CO2: Develop the loT system using various communication technologies for industrial applications
(Apply)

CO3: Apply communication protocols to develop loT systems and ensure efficient communication
(Apply)

C04: Design and optimize network systems for diverse loT applications (Apply)

COS: Develop 10T data transmission, smart home solutions, and long-range communication systems
for industrial applications through real-time projecis. (Apply)

CO-PO MAPPING:

p
COs oy PO1 |PO2 [PO3 |PO4 [PO5 |PO6 [PQ7 [PO8 [PO9 |PO10|PO11|PO12|PSO1IPSO2
CO1 2 - . - - - - - - . - 1 2 -
co2 3 2 2 - 2 - - - 1 - - 1 3 -
CcOo3 3 2 2 - 2 - - - 1 - - 1 3 -
CO4 3 2 2 - 2 - - - 1 - - 1 3 -
CO5 3 2 2 - 2 - - - 1 - - 1 3 -
Correlation levels: 1: Slight (Low)  2: Moderate (Medium)  3: Substantial (High)
SYLLABUS:
UNIT | IoT ARCHITECTURE AND APPLICATIONS 9

Evolution of Internet of Things — Sensors, actuators for loT-Enabling technologies — M2M
communication — loT world forum (loTWF) standardized architecture — Simplified 10T architeciure —
Fog, Edge, and cloud in loT — Functional blocks of an loT ecosystem

UNIT I loT Connectivity Technologies 9

RFID, NFC, Wi-Fi - Bluetooth low energy — ZigBee — Thread — Wireless HART — Z-Wave — LoRa —
NB-loT

UNIT 1 loT API PROTOCOLS )
UPnP — CoAP - MQTT — XMPP - SCADA + WehSocket — IP-based protocals
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UNIT IV loT IP-BASED PROTOCOL AND NETWORK STANDARDS 9
BLOWPAN — RPL — IPv6 — NDP — |EEE 802.3 — |[EEE 802.15.4 — |EEE 802.15.6
UNIT V CASE STUDIES 9

Efficient Data Transmission in loT using MQTT — Smart home using BLE and Wi-Fi — Long-Range,
Low-Power Communication using LoRaWAN

LIST OF ASSIGNMENTS (NOT LIMITED TO)

1. Toimplement client-server communication between two 0T nodes

2. Perform communication using MQTT communication protocol to publish messages and
subscribe sensor data.

3. Implement a predictive maintenance system for industrial machinery where sensor data is
collected and transmitied using MQTT for real-time analysis

4. Develop a smart home system that integrates various appliances and devices using BLE for
communication and Wi-Fi for connectivity

5. Develop a system for monitoring and controlling agricultural parameters using BLE

6. Create a smart cily infrastructure monitoring sysiem that uses LoRaVWAN

7. Create a simple LoRa Sender and LoRa Receiver for agriculiure applications

Contact Periods:
Lecture: 45 Periods Tutorial: — Periods Practical: — Pericds Project: — Periods
Total; 45 Periods

TEXT BOOKS:

1. Arshdeep Bahga, Vijay Madiseiti , “Internet of Things — A hands-on approach” , Universities
Press, 2015

2. David Hanes, Gonzalo Salgueiro, Patrick Grosseiete, Rob Barton and Jerome Henry |, “loT
Fundamentals: Networking Technologies, Protocols and Use Cases for Internet of Things”,
1%t edition Cisco Press, 2011

REFERENCES:

1. Rahul Dubey, “An Intreduction to Internet of Things: Cennecling Devices, Edge Gateway, and
Cloud with Applications”, 1 edition Cengage India Publication,2019

2. Rajkamal , “Internet of Things: Architecture, Design Principles And Applications”, 2™ edition ,
McGraw Hill Higher Education, 2017

3. ller, VlasiosTsiatsis, Catherine Mulligan, Stamaiis, Kamouskos, Stefan Avesand. David Boyie,
“From Machine-to-Machine to the Internet of Things — Introduction to a New Age of Intelligence”,
15t edition Elsevier, 2014

4. Olivier Hersent, David Boswarthick, Omar Elioumi and Wiley, "The Internet of Things — Key
applications and Pratocaols®, 27 edition, Wiley, 2012
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EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
-y - Total Internal End Semester
Individual Individual Rssotemants Examinations
Assignment / Written Assignment / Wiitten
Case Study / Test Case Study / Test
Seminar / Mini ° Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60

"Roie Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
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Category: PEC
U21ECP23 ADVANCED CONTROLLERS FOR IlOT NEEEE
0| 2 \ NE

PRE-REQUISITES:
e U21ECP17: Sensors and Transducers for loT

COURSE OBJECTIVES:

e To understand the fundamentals and advanced concepts of cantrol systems
e To learn about the architecture and components of lloT
e To design and implement systems using ARM and Jetson controllers.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the concept of lloT and various control techniques (Understand)
CO2: Build the control system using ARM controller for 1loT applications (Apply)
CO3: Build lloT systems using NVIDIA JETSON platform (Apply)

CO4: Implement the data analylics in lleT using machine learning concepts (Apply)
COS5: Design and deploy lloT systems for real time applications (Apply)

CO-PO MAPPING:

COs PeR PO1|PO2 |PO3 | PO4 | PO5 | POB | PO7 | PO8 | POS |PO10|PO11|PO12|PSO1|PSO2
CO1 2 - - - - - - - - - - 1 2 -
cOo2 3 2 2 2 2 - - - 1 - - 1 3 -
CO3 3 2 2 2 2 - - - 1 - - 1 3 -
COo4 3 2 2 2 2 - - - 1 - - 1 3 -
CO5 3 2 2 2 2 - - - 1 - - 1 3 -

Correlation levels: 1: Slight (Low) 2 Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | INTRODUCTION TO lloT AND CONTROL SYSTEMS 6

Overview of lloT — Camponents — Architecture — Applications and challenges in lloT — Introduction to
control theory — Types of controllers — PID, Pl, PD — Control techniques — Mode| predictive contral,
adaptive control

UNIT I ARM CONTROLLERS 6

Introduction to ARM — Architecture — Insiructions — Assembly language programming — Interfacing
sensors and actuators.

UNIT I NVIDIA JETSON 6

Introduction to Jetson — Architeciure — Programming Jetson Nano — Integrating Jetson with lloT
systems.

UNIT IV DATA ANALYTICS IN lloT 6

Introduction to data analytics — Machine learming  technigues — Supervised, semi-supervised,
unsupervised and reinforcement technigues =

S
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UNIT V CASE STUDY 6

Syslem design and implementation using ARM and Jetson — Case studies of successful lloT
deployments.

LIST OF EXPERIMENTS (INDICATIVE)
1. Generate a square and triangular waveform using DAC
Design a transceiver system using UART with ARM controller.
Design and develop physical paramsters monitoring system with ARM controllers for 10T
applications.
Build the control system for 10T applications using ARM controller.
Impiement and demonstrate the FIND-S algorithm for finding the most specific hypothesis
based on a given set of training data samples using Jetson Nano
6. Use an appropriate data set for building the decision tree and apply this knowledge to classify
a new sample using Jetson Nano.
7. Build an Artificial Neural Network by implementing the Backpropagation algorithm and test
the same using appropriate data sets using Jetson Nano.
8. Implement the non-parametric Locally Weighted Regression algorithm in order to fit data
points using Jetson Nano. Select appropriate data set for your experiment and draw graphs.
9. Implement and demonstrate the Candidate-Elimination algorithm to output a description of

the set of all hypotheses consistent wilh the training examples using Jetson Nano

Contact Periods:

Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: - Periods
Total: 860 Periods

TEXT BOOKS:

1. Sabina Jeschke, Christian Brecher, Houbing Song, and Danda B. Rawat, “Industrial Internet of
Things: Cybermanufacturing Systems", Springer Series in Wireless Technology, 2017
2. Norman S. Nise "Control Systems Engineering’, 81" edition, Wiley International, 2019

REFERENCES:

1. Lylab. Das, "Embedded Systems: An Integrated Approach”, 1% edition, Pearson Education, 2013

2. Daogan Ibrahim, "ARM Based Microcontroller Projects”, 1% edition, Newnes Publications, 2019

3. T. Lookman, Stephan Eidenbennz, “Materials Discaovery and Design by Means of Data Science
and Optimal Learning”, Springer , 2018

4. Y.Cheng, T. Wang ad G. Zhang, "Artificial Intelligence for Materials Science”, Springer ,2018
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EVALUATION PATTERN:

KPRIET

Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment Il
(Theory) (Practical) .
(100 Marks) (100 Marks) Tusoy Prstics)
Evatiation of Examl‘natt_cms Examinations
“Individual § sliogisin (Examinations (Examinations
Assignment/ | o Dtspwaﬁg will be will be
Case Study / T;Lst “obinenll Test conducted for conducted for
Seminar / Mini = 100 Marks) 100 Marks)
: (Rubrics Based
Project / MCQ
Assessmenis)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Caordinator can choose any one / two companents based
on the nature of the course.
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Category: PEC
U21ECP18 loT CLOUD COMPUTING LI T|P|J]|C
0)0 |03

PRE-REQUISITES:
o U21ECP17: Sensors and Transducers for loT

COURSE OBJECTIVES:

= To learn cloud fundamentals, service types, and models, including cloud virtualization and the
publish-subscribe model.

= To develop cloud solutions using Google Cloud and AWS services, focusing on compute,
network, storage, and resource management.

s To apply DevOps practices, Docker containers, Kafka for 10T, and design cloud-based systems
for monitoring and assistance applications

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Describe the applications of cloud virtualization and the publish-subscribe model(Understand)
CO2: Implement the cloud services and data management effectively for loT systems (Apply)

CO3: Develop the suilable Google Cloud environment for lloT applications (Apply)

CO4: Build the AWS Cloud services for real-world applications (Apply)

CO5: Deploy end-to-end loT pipeline for real-time applications (Apply)

CO-PO MAPPING:

Cos £o= PO1 |PO2 |PO3 |PO4 |POS5 |PO6 |PO7 (P08 [PO9 |PO10|PO11(PO12|PSO1|PSO2
COo1 2 - - - - - - - - - - 1 2 -
coz 3 2 2 - 2 - - - 1 - - 1 3 E
COo3 3 3 3 - 3 - - - 1 - - 1 3 -
CoO4 3 3 3 - 3 - = % 1 1 3 =
CO5 3 3 3 - 3 - - - 1 - - 1 3 -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT | OVERVIEW OF CLOUD CONMPUTING 9

Introduction to cloud computing — Evelution of cloud comiputing — Types of cloud services — Cloud
characteristics — Publish subscribe model-Cloud virtualization

UNIT Il CLOUD ARCHITECTURE AND RESOURCE MANAGEMENT 9

Cloud computing architecture — Service Management in cloud computing — Data management in
cloud computing — Resource management in cloud

UNIT HI GOOGLE CLOUD 9

Overview of google cloud — Compute, network and storage services — |AM — Database services — Al
and ML services
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UNIT IV AMAZON WEBSERVICES 9

AWS fundamentals — IAM — Amazon EC2 — Auto scaling and ioad balancing — AWS Lambda — AWS
loT — Storage and database services

UNITV CLOUD DEPLOYMENT 9

Fundamentals of DevOps — Intreduction to docker conlainer — Introduction to Kubernetes — Kafka
for end-to-end loT pipeline — Jenkins — Real time deployment

LIST OF ASSIGNMENTS (NOT LIMITED TO)

1. Develop a cloud-based solution for continuously menitoring and analyzing humidity and
temperature data from multiple sensors.

2. Design a comprehensive loT system for monitoring patient health metrics and providing
medical assistance through cloud-based analytics and alerts.

3. Create a cloud solution for monitoring and analyzing agricultural data such as soil moisture,
weather conditions, and crop health using loT sensors.

4. Implement a cloud-based okject counling system that uses computer vision and real-time
data processing to count and irack objects,

5. Building and Deploying Machine Learning Models with Googie Al Platform

6. Perform End-te-End Continuous Integration and Deployment Pipeline with Jenkins and

Docker

Contact Periods:
Lecture: 45 Pericds Tutorial: — Periods Praciical. — Periods Project: - Periads
Total: 45 Periods

TEXT BOOKS:

1. Rittinghouse, John W., and James F. Ransome, “Cloud Computing: Implementation,
Management and Security”, 1% edition, CRC Press, 2017

2. Geewax, JJ, "Google Cloud Platform in Action”, 1% edilion, Manning Publications, 2018.

3. Kavis, Michael J., "Architecting the Cloud: Design Decisions for Cloud Computing Service Models
(Saa§, PaaS, and laa8)", 15 edition, Wiley, 2014

REFERENCES:

1. Rajkumar Buyya, Christian Vecchicla, S. ThamaraiSelvi, "Mastering Cloud Computing”,
1% edition, Tata Mcgraw Hill, 2013

2. Toby Velte, Anthony Velte, Robert Elsenpeter, "Cloud Computing - A Practical Approach”,
1% edition, Tata Mcgraw Hill, 2011

3. George Reese, "Cloud Application Architectures: Building Applications and Infrastructure in the
Cloud: Transactional Systems for EC2 and Beyond (Theaory in Practice)”, 1%t edition, O'Reilly,
2011

4. Rajkumar Buyya, James Broberg, Andrzej Goscinski, "Cloud Computing Principles and
Paradigms”, 1% edition, Wiley, 2011

5. Piper, Ben, and David Clinton, "AWS Certified Sclutions Architect Official Study Guide: Associate
Exam", 1% edition, Sybex, 2016
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EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment ||
(100 Marks) (100 Marks)
. o Total Internal End Semester
Individual Individual A ETieREE Examinations
Assignment / Written Assignment / Written
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini =
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Raole Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presenlations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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~_Gategory: PEC
U21ECP21 I0T SECURITY AND PRIVACY L|T|P|J|C
00| 0|3

PRE-REQUISITES:
» U21ECP19: loT Architecture and Protocols

COURSE OBJECTIVES:

» Tounderstand the security threats and challenges in loT systems
« To gain proficiency in network and device security used in loT development
« Tolearn to protect data from security breaches

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the concept of loT security (Understand)

CO2: Secure loT networks using communication protocols (Apply)

CO3: Build loT systems using trusted platforms (Apply)

CO4: Implement the Data minimization and anonymization techniques (Appiy)
CO5: Design and deploy loT systems for real time security breaches (Apply)

CO-PO MAPPING:

COs POs PO1 | PO2 | PO3 | PO4 | POS5 | POB | PO7 | POS | PO9 |PO10|PO11|PO12{PSO1|PSO2
co1 2 - - - - - - - - - - 1 2 -
co2 3 2 2 - - - - - 1 - - 1 3 -
CcOo3 3 2 2 - 2 - - - 1 - - 1 3 -
COo4 3 2 2 - 2 . - - 1 - - 1 3 -
Cos5 3 2 2 | # 2 - - - 1 - - 1 3 -

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT | INTRODUCTION TO 10T SECURITY 9

Overview of loT — Components — Architecture — Security challenges in loT —loT security threats and
vulnerabilities — 10T security standards and frameworks

UNIT Il NETWORK SECURITY IN 10T 9

loT commurnication protocols — MQTT, CoAP — Securing loT network traffic — 10T specific firewall
configurations — Intrusion detection systems

UNIT i DEVICE SECURITY g

Secure boot — Firmware updates — Hardware security modules — Trusted platform medules — loT
device authentication — Access control mechanisms

UNIT IV DATA PRIVACY IN IOT 9

Privacy regulations and compliance — Data minimization — Data anonymization technigues — Privacy
— Preserving data analytics for loT 7
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UNIT Vv CASE STUDIES AND EMERGING TRENDS 8

Analysis of real-world loT security breaches — Latest trends in loT security and privacy — Future
directions and research areas

LIST OF ASSIGNMENTS (NOT LIMITED TO)

Design an loT system for encryption and decryption

Built a system to secure loT devices using TPM

Implement a secure communication between loT devices and cloud services
Conslruct an loT network for testing IDS

Built a secure communication using MQTT server

9O g AN =

Design an authentication/authorization mechanism for 10T devices
Implement a system for loT data integrity verification
Built a system to securely pair loT devices

Design a system to identify securily risks in loT supply chain

=5 ¥ @ N

0. Construct a secure mobile application that interact wilh loT devices

TEXT BOOKS:

1. Hermandez Ramos, J.L., Skarmeta, A, " Security and Privacy in the Internet of Things: Challenges
and Solutions®, I0S Press, 2020
2. Brian Russall, Drew Van Duren, “Practical Internet of Things Security”, O'Reilly Media, 2016

REFERENCES:

1. Qinghao Tang, Fan Du, “Internet of Things Security: Principles and Practice”, Springer, 2021
2. FeiHu, "Al, Machine Leamning and Deep Learning: A Security Perspective”, CRC Press, 2023
8. Shancang Li (Author), Li Da Xu, “Securing the Internet of Things", Syngress, 2017

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment |l
(100 Marks) (100 Marks)
T = = Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / Written Assignment / Wrilten
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 1 60 200 100
Total 40 60
100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presenlations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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Category: PEC
U21ECP24 INDUSTRY 4.0 AND INDUSTRIAL IOT LT | P8
2 0 2 0|3

PRE-REQUISITES:
«  U21ECP19 : loT Architecture and Protocols

COURSE OBJECTIVES:

s  To understand the fundamental principles of Industry 4.0 and applications
e To acquire the knowledge about different versions of Industrial loT
= To design and develop the various real time applications using Industrial loT.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the fundamental concepts of Industry 4.0 (Understand)

C0O2: Demonstrate the utilization of Industry 4.0 in Cyber Physical Systems (Apply)

CO3: Apply Industrial loT concepls to develop practical business models (Apply)

CO4: Implement different types of communication layers in Industrial 1oT systems. (Apply)

COS&: Apply the Industrial loT concepts to develop real time applications (Apply)

CO-PO MAPPING:

COs R PC1|PO2 |PC3 |PO4 |PO5 | PO6 | PO7 | PO8 | POY |PO10|PO11|PO12|PSO1|PSO2
gy (2| <|<c|«Q=fef=fs]|=]|=]=]a]m]-
coz slzleleztasl-]-1-1a]-]-=[11]32 :
COo3 3 2 2 2 1 - - - 1 - - 1 3 -
Co4 3 2 2 2 1 - - - 1 - - 1 3 -
CO5 3 2 2 2 1 = = - 1 - - 1 3 =

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNITI BASICS OF INDUSTRY 4.0 6

Sensing and actuation — Communication — Part |, Part Il — Networking — Part |, Part Il — Glohalization
and emerging issues — Fourth revaolution — LEAN production systems — Smart and connected
business perspective — Smart factories

UNIT Il INDUSTRY 4.0 IN CYBER PHYSICAL SYSTEMS 6

Cyber physical systems and next generation sensors — Collaboralive platform and product lifecycle
management — Augmentad realily and virtual reality — Artificial intelligence — Big data and advanced
analysis

.__,-/'J
A
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UNIT 1l INDUSTRIAL IOT 6
[loT — Introduction: Business model and reference architecture — [loT — Business models — Part |,
Part Il = lloT reference architecture — Part |, Part Il
UNIT IV INDUSTRIAL IOT LAYERS 6
lloT Sensing — Part |, Part Il — lloT processing — Part |, Part || — [loT communication— Part | = lloT
communication— Part I, Part lll — lloT networking — Part |, Part ||
UNITV APPLICATION DOMAINS OF lloT 6

Healthcare — Power planis — Inventory management and quality control — Plant safety and security —
AR and VR safety applications — Facility management

LIST OF EXPERIMENTS (INDICATIVE)
1. Design and implement a network of sensors to monitor envirenmental conditions in a
manufacturing setup.
Set up a local network of loT devices and ensure communication between them
Design of an lloT system to monitar the viscosity of oils.
Build an lloT-Based Predictive Maintenance System.
Design and implement a system for monitoring and analyzing machine vibration levels
Integrate and process sensor data in an lloT environment.

Develop a building intrusion detection system using ullrasonic sensors.

0ol o e e B

Implement an loT-based inventory management system

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. Sudip Misra, Chandana Roy, Anandarup Mukherjee, "Introduction To Industrial Internet of Things
and Industry 4.0", 1% edition, CRC Press, 2020

REFERENCES:

1. Giacomo Veneri and Anlonio Capasso, "Hands-On Industrial Internet of Things: Create a
powerful Industrial loT infrastructure using Industry 4.0", 1°! edition, Packt Publishing, 2018

2. Suresh A., "Industrial loT Application Architectures and Use Cases”, 1¢ edition, Taylor & Francis
Ltd, 2019

3. Alasdair Gilchrist," Industry 4.0: The Industrial Internet of Things” , 1% edition, Apress, 2019

4. Rajkamal, "Internet of Things (10T): Architecture and Design Principles”, 27 edition, McGraw Hill
Education (India) Private Limited, 2022

5. Dr. Amit Mehta, Mr. Jay Bulani, et al, “Introduction to Industry 4.0", 15t edition, Taran Publication,
2024

P __,;i"'
Head of the Department,
Electronics & Communination En- inearss FageIizarste
KPR institute of |




B.E. - EC — R2021 — CBCS !

KPRIET
EVALUATION PATTERN:
Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical) ;
(100 Marks) (100 Marks) Theary Practical
. Evgieien of Exam:lnati_ons Examr_nau_ons
“Individual Labarator (Examinations (Examinations
Assignment / Wiitten Obsewatios:i will be will be
Case Study / == 1 Test conducted for conducted for
Rxe i Test Record
Seminar / Mini Rutiftes Bascd 100 Marks) 100 Marks)
Project / MCQ (Rubrics. Base
Assessments)
40 60 78 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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Category: PEC

U21ECP22 10T BASED SMART SYSTEMS LT B[ |[€
0|0 |03

PRE-REQUISITES:
e U21ECP18 : |oT Cloud Computing

COURSE OBJECTIVES:

= Toapply loT architecture concepts and data management

e To develop proficiency in using data processing framewaorks and machine learning methods for
loT applications

e To analyse time series analysis methods and anomaly detection techniques to forecast and
monitor 10T data

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply loT system components and the data lifecycle from generation to analysis (Apply)
CO2: Apply data collection protocols, pre-processing methods to manage loT data effectively (Apply)
CO23: Examine the behaviour of loT systems using Machine Learning approach (Apply)

CO4: Analyze classical and advanced time series models to detect anomalies in 10T time series data
(Analyze)

COS: Inspect loT-based solutions for predictive maintenance, energy optimization, and supply chain
management (Analyze)

CO-PO MAPPING:

PO
R : PO1 |PO2 | PO3 |PO4 | PO5 | PO6 | PO7 | PO8 | PO9 |PC10|PO11|PO12|PSO1|PS0O2
Cco1 3 ) 3 - 3 - - - 1 - - 1 3 5
Cco2 3 3 3 - 3 - - - 1 - - 1 2 -
CO3 3 3 3 - 3 - - - 1 - - 1 3 -
CO4 3 3 3 - 3 - - - 1 - - 1 3 -
CO5 3 3 3 - 3 - - - 1 - - 1 g -
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | loT Analytics 9

loT architecture and components - Types of loT data — Challenges in loT data analysis — Overview
of machine learning applications in loT — loT data lifecycle: generation, collection, storage,
processing, analysis

UNIT II loT Data Processing and Management 9

Data collection techniques and protocols — MQTT, CoAP, HTTP — Data preprocessing — Cleaning,
normalization and feature engineering — Dislributed data storage systems — HDFS, NoSQL
databases — Batch processing frameworks — Hadoop MapReduce, Spark — Stream processing
frameworks — Apache flink, Kafka streams — Dala integration and fusion techniques

e
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UNIT 1 Advanced Machine Learning for loT 9

Supervised learning techniques — Unsupervised learming — Semi-supervised and aclive learning for
10T — Ensemble methods — Deep learning architectures for loT data — Transfer learning and domain
adaptation in loT contexts — Reinforcemant learning for [oT control systems

UNITIV  Time Series Analysis for loT g

Characteristics of loT time series data — Time series preprocessing — Resampling, interpolation,
smoothing — Classical time series models — ARIMA, SARIMA, exponential smoothing — Advanced
forecasting models — Prophet, TBATS — Deep learning for time series — RNNs, LSTMs, GRUs ~
Anomaly Detection — Statistical approaches — Z-score, DBSCAN, Isolation forest — Machine learning-
based anomaly detection — One-class SVM, auto encoders

UNITV Case Studies 9

Building an Intelligent loT System — Prediclive maintenance — Energy consumption optimization—
Supply chain optimization

LIST OF ASSIGNMENTS (NOT LIMITED TO)

1. Develop a computer vision system using CNNs to detect defects on assembly lines in real-
time.

2. Implement a system using sensor data and machine learning to predict equipment failures
before they occur,

3. Develop the Al based atiendance monitoring sysiem.

4. Create a real-time system to analyze and optimize energy usage across industrial facilities.

5. Use Al and ML to oplimize inventory levels, reduce lead times, and improve supply chain
efficiency in real-time.

6. Implement a real-time monitoring system for loT devices in industrial environments to detect
and respond to anomalies or failures.

7. Develop an Al-powered chatbot to provide real-time technical support and assistance to
customers in various industries.

Contact Periods:
Lecture: 45 Pericds Tutorial: — Periods Practical: — Periods Project: - Periods
Total: 45 Periods

TEXT BOOKS:

1. Hwaiyu Geng, loT and Data Analytics Handbock, CRC Press, 2017
2. Ajit Jackar, Charalampos Doukas, and Gianmarco De Francisci Morales, Machine Learning for
loT: A Guide for Data Scientists, Packt Publishing, 2020

REFERENCES:

1. Neeraj Kumar and Yogesh Kumar Sharma, Data Science and loT: Fundamentals and
Applications, Wiley, 2022

2. Aileen Nielsen, Practical Time Series Analysis, O'Reilly Media, 2019

3. Jason Brownlee, Deep Learning for Time Series Forecasting, Machine Learning Mastery, 2018

4. Giacomo Veneri and Antonio Capasso, Hands-On Industrial Internet of Things, Packt Publishing,
2018

5. Wes McKinney, Python for Data Analysis, O'Reilly Media, 2022
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EVALUATION PATTERN:
Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
o i s Total Internal End Semester
Individual Individual Assessments Examinations
Assignment / Written Assignment / Written
Case Study / Tlest Case Study/ | 1
Seminar / Mini Seminar / Mini
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course,
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Categm'y ‘PEC
U21ECP25 ADHOC AND WIRELESS SENSORS NETWORKS LT |[®|&|E
g|l2 0|3

PRE-REQUISITES:
e U21EC503: Computer Communication Networks

COURSE OBJECTIVES:

s Tounderstand the MAC and routing protocols of ad hoc wireless networks
e Tolearn the various transport layer protocols and architectures of wireless sensor netwaorks
s To study about programming pletforms and tools

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Analyze the MAC protocals based on the time synchronization and reservation approaches
(Analyze)

CO2: Use appropriate routing protocols for Ad-hoc wireless networks (Apply)

CO3: Inspect various transport layer and security protocals (Analyze)

CO4: Compare the performance of different sensor network architectures (Analyze)

COS: implement the concept of sensor network using various platforms and simulators (Apply)

CO-PO MAPPING:

[

COSPOS PO1 |PO2 |PO3 |PO4 |POS |PO8 |PO7 |PO8 |POS |PO10|PO11|PO12|PSO1|PSO2
Co1 3 3 2 - 2 | - . 1 2 1 - 2 - 2
coz2 3 2 1 -1 2 - - 1 2 1 - 2 - 2
COo3 3 3 2 - 2 - - 1 2 1 - 2 - 2
CO4 3 3 2 - 2 - - 1 2 1 - 2 - 2
COo5 3 212 - 2 - - 1 2 1 - 2 - 2

Caorrelation levels: 1. 8light (Low)  2: Moderate (Medium)  3: Substantial (High)

SYLLABUS:

UNIT | MAC PROTOCOLS FOR ADHOC WIRELESS NETWORKS 9

Introduction to ad-hoc wireless networks — Key issues and challenges — Classification of MAGC
protocals — Overview of contention-hased protocols wilh reservation mechanisms — Overview of
contention-based protocols wilh scheduling mechanisms

UNIT I ROUTING PROTOCOLS 9

Issues in designing a routing protocel — Classifications of routing protocols — Table driven routing
protocols — Destination sequenced distance vector — Ad-hoc on-demand distance vector routing

UNIT Il TRANSPORT LAYER AND SECURITY PROTOCOLS 9

Transport layer issues and design gozals — Classification of transport layer protocols — Overview of
TCP adaptations for ad-hoc networks —TCP bus, ad-hoc TCP — Security altacks and Key
management — Sectre routing ”
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UNITIV ~ WIRLESS SENSOR NETWORK 3

Comparison with ad-hoc wireless networks — Sensor netwark architecture — Overview of layered
and clustered designs — Data dissemination and data gathering — CSMA based MAC protocol

UNIT V SENSOR NETWORK PLATFORMS AND TOOLS 9
Sensor node hardware — Berkeley motes — Introduction to programming challenges in sensor
networks — Node level software platforms — TinyOS,nesC — Node level simulators —NS2, COOJA

LIST OF EXPERIMENTS (INDICATIVE)

—

Implementation of Contention-Based MAC Protocols
Implementation of Routing Protocals: AODV, DSDV, DSR
Secure Routing, QoS Routing

Data Dissemination in Ad-hoc and Sensor Network
Layered and Clustered Network

Energy-Efficient Protocols in Sensor Networks
Localization Technigues in Sensor Networks

Security Attacks and Mitigation in Ad-hoc Networks

o g0 ok @ e

Network Topology Control and Management

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods  Project: - Periods
Total: 60 Periods

TEXT BOOKS:

1. C. Siva Ram Murthy, and B. S. Mangj, "Ad Hoc Wireless Networks: Architectures and Protocals”,
&' edition, Prentice Hall Professional Technical Reference, 2008

2. Holger Karl and Andreas Willig, "Protocols and Architectires for Wireless Sensor Netwoiks”, 15
ediiion, Wiley, 2007

REFERENCES:

1. Kazem Sohraby, Daniel Minoli & Taieb Znati, “Wireless Sensor Networks Technology, Protocols,
and Applications”, 1% edition, John Wiley, 2007

2. Carlos De Morais Cordeiro, “Ad Hoc & Sensor Networks: Theory and Applications”, 1%t edition,
World Scienlific Publishing Company, 2008

3. Anna Hac, “Wireless Sensor Network Designs®, 1% edition, John Wiley, 2003

4. Feng Zhao and Leonides Guibas, "Wireless Sensor Networks”, 1% edition, Elsevier Publication,
2002

~
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Continuous Internal Assessments End Semester Examinations
Assessment | Assessment [I
(Theory) (Practical) ;
(100 Marks) (100 Marks) Th_eon,:r Pra'ctlc_al
: Examinations Examinations
I Evaluation of ; R
Individual | sborator (Examinations (Examinations
Assignment/ | \\o Obsewaﬁg'l will be will be
Case Study/ Test- R-cr-rd : Test conducted for conducted for
Seminar / Mini R = e 100 Marks) 100 Marks)
Project / MCQ (Rabies Base
Assessmenis)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
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“Category: PEC

U21ECP29 NETWORK SECURITY FOR COMMUNICATION LI T|IP|J|C

0(2|0 /(3

PRE-REQUISITES:
s U21EC503: Computer Communication networks
COURSE OBJECTIVES:

e To study various cryptographic techniques and data encryption standards
e Tolean about the principles of public key and authentication systems
» To understand the security mechanisms of internet and mobile netwaorks

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Use suitable cryptographic techniques for OSI security architecture (Apply)
CO2: Apply the concept of data encryption and dencryption standards (Apply)

CO3: Compare various public key cryptosystems (Analyze)

CO4: Analyze the performance of different authentication system methods (Analyze)
COS5: Identify the threats and attacks in data networks and Mobile security (Apply)

CO-PO MAPPING:

COSPOS PQ1 |PO2 |PO3 (PO4 [PO5 [PO6 [PO7 |PO8 |PO9 [PO10[PO11|PO12|PSO1|PSO2
CO1 3 2 1 - 2 - - 1 2 1 - - 3
co2 sl 21| =8| <=4 2] 4 4 : . 3
co3 3 3 1 - 2 - - 1 2 1 - - - 3
CO4 3 3 1 - 2 - = 1 2 1 - - - 3
CO5 3 2 1 - 2 - - 1 2 1 - - - 3
Correlation levels: 1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I BASIC CIPHERS 6

Services, mechanisms and attacks — The OSI security architecture — Network security model -
Classical encryption techniques, symmetric cipher model, substitution techiniques, transposition
techniques, steganography

UNIT I BLOCK CIPHERS 6

Biock ciphers — Data encryption standard — Block cipher principles, block cipher modes of operation
— Triple DES - Simplified advanced encryption standard — Advanced encryption standard (AES)

UNIT 1l PUBLIC KEY SYSTEM CIRCUITS 6
Public key cryptography, principles of public key cryptosystems — The RSA algorithm — Key

management — Diffie Hellman Key exchange — Elliptic curve arithmetic — Elliptic curve cryptography
— Elliptic curve digital signature algorithm

& ) —"
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UNITIV ~ AUTHENTICATION SYSTEM 6

Authentication requirements and function — MAC — Hash function — Security of hash function — MDS
— SHA- HMAC — CMAC — Digital sighature and authentication protocols — DSS —=Schnorr digital
signature — Kerberos— X.509 Authentication services

UNIT V INTERNET AND MOBILE SECURITY 6

Internet firewalls for trusted Syslem — Roles of firewalls — Firewall related terminology — Types of
Firewalls — Intrusion detection sysiem — Virus and related threats — Countermeasures — Email
Security, security services for e-mail

LIST OF EXPERIMENTS (INDICATIVE)

Implement Caesar cipher encryption-decryption
Implement Monoalphabetic cipher encryption-decryption
Implement Playfair cipher encryption-decryption
Implement Hill cipher encryption-decryption

Implement Simple DES or AES

Implement Diffi-Hellmen Key exchange Method
Implement RSA encryption-decryption algorithm
Implement a digital signature algorithm

Perform various encryption-decryption techniques

=l <l o

0. Study and use the Wireshark for the various network protocols

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 80 Periods

TEXT BOOKS:

1. William Stallings, “Cryptography and Network Security principies and practice”, 7™ edition,
Pearson Education, 2017

2. Charlie Kaufman, Radia Periman, Mike Speciner, *Network Security”, 3% edition, Prentice Hall of
India, 2012

REFERENCES:

1. Behrouz A Ferouzan, “Cryptography & Network Security”, 3 Edition, Tata McGraw Hill, 2011

2. Charles Pfleeger, "Security in Compuiing”, Prentice Hall of India, 2008

3. Man Young Rhee, “Internet Security: Cryplographic Principles, Algorithms and Protacals”, Wiley
Publications, 2003

4. Ulysess Black, “Internet Security Protocols”, Pearson Education Asia, 2000
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EVALUATION PATTERN:

db

KPRIET

Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment Il
(Theory) (Practical) .
(100 Marks) (100 Marks) Theory Practtal
= Evaiuation of Examinations Examinations
“Individual (Examinations (Examinations
; Laboratory ; ;
Assignment / Wiitten Ohasruation will be will be
Case Study / Test Raoord ' Test conducted for conducted for
Seminar / Mini : bri 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.

=
e
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Category: PEC
U21ECP27 5G WIRELESS STANDARD DESIGN L{t|r|Jd]c
02|03

PRE-REQUISITES:

o U21ECT701: Wireless communication

COURSE OBJECTIVES:

o To study various architectures of 5G communication
¢ To learn the basics of mm Wave communication and massive MIMO systems
¢ Tounderstand the mobility management and 5G spectrum technologies

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply the principles of 5G technology to optimize real time applications and deployments
(Apply)

CO2: Examine channel propagation and hardware technologias involved in milimeter wave (mmWV)
communication (Analyze)

CO3: Compare the speclral efficiency of single user and multi user MIMO system (Analyze)
CO4: Explain interference and mobility management in 5G (Understand)
COS5: Apply the principles of 5G technologies for real time applications (Apply)

CO-PO MAPPING:

COs e PO1 |PO2 | PO3 | PO4 | PO5 | PO6 | POT | PO8 | POB |PO10|PO11|PO12|PSO1|PS02
CcO1 3 2 1 | 2 - B 1 2 1 - 2 = 2
coz 3 3 1 2 - - 1 2 1 - 2 - 2
Co3 3 3 1 - 2 - - 1 2 1 - 2 - 2
co4 2 = - - 2 - - 1 2 1 - p - 2
CO5 3 2 1 - 2 - ] 1 2 1 - 2 - 2

Correiation levels: 1: Slight (Low) 2: Maderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I 5G ARCHITECTURE 6

Introduction — Network function virtualization (NFV) — Basics of radio access network (RAN)
architecture — Integration of LTE and new air interface — Physical architecture and 5G deployment —
Key 5G Technologies — Adaptive Modulation and Coding (AMC) — 5G Numerclogy — 5G Frame
struclture

UNIT I MILLIMETER WAVE COMMUNICATION 6

Spectrum and regulations — Channel propagation — Hardware technologies for mm\W systems —
Depioyment scenarios — Architecture and mobility — Beamforming — Physical layer techniguies

L
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UNIT 11l 5G MASSIVE MIMO SYSTEMS 6

MIMO in LTE — Single user MIMO — Muiti-user MIMO — Massive MIMO Pilot design — Resource
allocation and transceiver algorithms — Baseband and RF implementations - MIMO transceiver chain
- MIMO cedebook design - 5G baseband — RF conversion

UNIT IV INTERFERENCE AND MOBILITY MANAGEMENT IN 5G 6

Network deployment types — Interference management —Ultra dense network (UDN) , moving relay
nodes — Interference cancelation — 5G physical downlink control channel (PDCCH) transmit chain —
5G physical uplink control channel — 5G sounding reference signal (SRS) design

UNIT V 5G SPECTRUM 6

Spectrum for 4G — Spectrum challenges in 5G — 5G spectrum landscape and requirements —
Bandwidlh requirements — Spectrum access modes — 5G spectrum technologies — Spectrum toolbox
— Main technology components — 5G FR1/FR2 design — 5G initial access

LIST OF EXPERIMENTS (INDICATIVE)

1. Simulation of OFDM Transmission and Reception for 5G Systems
2. Design and Analysis of Massive MIMO Systems

3. Modeling and Analysis of mmWave Channels for 5G

4. Performance Evaluation of NOMA in 5G Netwaorks

5. Simulation of Ultra-Reliable Low Latency Communication (URLLC)
8. Massive Machine Type Communication (mMTC) for loT in 5G

7. Implementation of LDPC and Polar Codes for 5G Charnnel Coding
8. Simulation of 5G Network Deployment and Performance Analysis
9. Waveform Design for 5G: CP-OFDM Vs DFT-s-OFDM

10. Power Control and Energy Efficiency Optimization in 5G

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periods Project: — Periods
Total: 60 Periods

TEXT BOOKS:

1. Erik Dahiman, Stefan Parkvall, Johan Sko'ld, "5G NR: The Next Generation Wireless Access
Technology”, 1¢ edition, Elsevier, 2018

2. AIif Osseiran, Jose F. Monserrat, Patrick Marsch, “5G Mohile and Wireless Communications
Technology”, 1t edition, Cambridge University Press, 2016

REFERENCES:

1. Wanshi Chen, Peter Gaal, Juan Montojo, Haris Zismopoulos, “Fundamentals of 5G
Communications”, 1% edition, Mc Graw Hill, 2021

2. Christopher Cox, “An introduction to 5G: The New Radio, 5G Network and Beyond”, 1% edition,

Wiley, 2020

Saad Asif, "5G Mobile Comimunication”, 15 edition, CRC Press, 2018

Jonathan Rodriguez, “Fundamentals of 5G Mobile Networks", 15 edition, Wiley, 2015

B
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EVALUATION PATTERN:

oaicictd

Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment I
(Theory) (Practical) :
(100 Marks) (100 Marks) Thaaly Peactical
- Evalinion of Examl_natl_ons Exami.nat:_ons
“Individual Laboratory (Examinations (Examinations
Assignment / Wiitten Obsanration will be will be
Case Study / Tést Besard : Test conducted for conducted for
Seminar / Mini s 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
Assessments) -
40 60 i) 25
25 25 25 25
50 50
Total: 100

"Role Play / Group Discussions / Debates / Oral Presentations / Poster Presenlations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
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Category: PEC
U21ECP31 VEHICULAR COMMUNICATION | GO e Sl =1 I I 1
02|03

PRE-REQUISITES:

« U21ECS503 : Computer Communication networks
o U21EC701 : Wireless Communication

COURSE OBJECTIVES:

» To study sustainable mobility and standards in vehicular communication systems
¢ To understand driver assislance system
» To learn the information dissemination and security in vehicular networks

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Inspect the standards of various vehicular networks (Analyze)

CO2: Examine transportation inefficiencies problem in smart cities (Analyze)

CO3: Apply the principles of DAS in real time applications (Apply)

CO4: Analyze the operation of information dissemination in vehicular networks (Analyze)
COS5: Apply security and privacy principles in vehicular communication (Apply)

CO-PO MAPPING:

PO
COs = PO1 |PO2 |PO3 |PO4 |[PO5 |PO6 |PO7 |PO8 [PO9 |PO10|PO11|PO12|PSO1|PS0O2

CO1 3 3 2 - 2 - - 1 2 1 - - B 3
coz2 3 3 2 - 2 - - 1 2 1 - - - 3
Cco3 3 2 1 - 2 - - 1 2 1 = - - 3
CO4 3 3 2 - 2 - - 1 2 1 - - - 3
CO5 3 2 1 - 2 - - 1 2 1 - - - 3
Correlation levels: 1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:

UNIT I VEHICULAR COMMUNICATIONS STANDARDS 6

Introduction to transportation — Intelligent transport systems — Wireless access for vehicular
environments (WAVE) — [EEE 1609 — Overview of key standards — SAE J2735, LED Enabled visible
light communications

UNIT Il SUSTAINABLE MOBILITY IN SMART CITIES 6

Goals of traffic assessment and Forecasting — Urban transportation inefficiencies — Smart city
operations — Sustainable mobility and Mobility as a Service (MaaS) — Case studies — Car pooling,
intelligent parking management

UNIT Ill ADVANCED DRIVER ASSISTANCE SYSTEMS (ADAS) 6

Introduiction to ADAS — Cooperative mobility— Connectivity in road transport — Information sharing for
sustainable multimodal transport —pgse studies — Radar based DAS, lane keeping and lane departing
/ _"J._j-
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UNIT IV INFORMATION DISSEMINATION

Basics of dissemination concepis — Broadcast based dissemination — Multi-hop dissemination —
Intelligent flooding and Geo-casling — Peer-to-peer traffic information system — Cellular multicast

UNIT V SECURITY AND PRIVACY

Introduction to security requirements in vehicular networks — Identity management — Privacy protection
— Overview of cryptographic schemes — identity-based and symmetric cryptography

LIST OF EXPERIMENTS (INDICATIVE)

Implementing IEEE 1609 Wave Protocols
Intelligent Parking Management System

o pa e

Lane Keeping Assistance System

Muiti-hop Data Dissemination

Privacy Protection in Vehicular Networks
Vehicle-to-Infrastructure (V2i) Communication
Vehicle-to-Vehicle (V2V) Communication

Simulation of Vehicular Ad Hoe Networks (VANETS)

Visible Light Communication (VLC) for Vehicular Networks

0. Security Attack Simulation and Mitigation in Vehicular Networks

= #B oo Oy

Contact Periods:

ol

6

6

— Periods
60 Periods

Lecture: 30 Periods Tutorial: — Periods Practical. 30 Periods Project:
Total:
TEXT BOOKS:
1. George Dimitrakopoulos, “Current Technologies in Vehicular Communications”, 1% edition,

Springer International Publisher, 2017

2. Wai Chen, “Vehicular Communications and Netwarks”, 1% edition, Woodhead Publishing, 2015

REFERENCES:

1. Rappaport T.S, "Wireless Cammunications”, 2™ edilion, Pearson Education, 2018

2. Claudia Campalo, "Vehicular ad hoc Networks: Standards, Solutions, and Research”, 15 edition,
Springer, 2015

3. Christophe Sommer and Falko Dressler, “Vehicular Networking”, 1% edition, Cambridge
University Press, 2014

4. Radu Popescu, "Vehicular-2-X Communication State-of-{he-Art and Research in Mobile Vehicular

Ad hoc Networks”, 15t edition, Springer, 2010

J
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EVALUATION PATTERN:

KPRIET

Continuous Internal Assessments

End Semester Examinations

Assessment | Assessment Il
(Theory) (Practical) ’
(100 Marks) (100 Marks) Theory Practical
= Eeciugion of Examl'natl_ons Exami.nah'ons
*Individual Laboratory {Exarqmatlons (Exan‘_unatmns
Assigniment / Wiitten T will be will be
Case Study / Test Record J Test conducted for conducied for
Seminar / Mini ; 100 Marks) 100 Marks)
Project / MCQ (Rubrics Based
Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
prasentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
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Category: PEC
U21ECP32 BODY AREA NETWORKS AND SENSORS LIT|[P|Jd]E
0|2 0|3

PRE-REQUISITES:
e U21EC701: Wireless Communication

COURSE OBJECTIVES:

o To study the basics and hardware requirement of Body Area Networks (BAN)
e To understand the communication and security aspects in the BAN
e To learn the applications of BAN in the field of medicine

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Idenlify the suitable principles of BAN to healthcare applications (Apply)
CO2: Examine the hardware componerits used for BAN (Analyze)

CO3: Design body area networks using WPAN technciogies (Analyze)

CO4: Analyze the regulatory and security issues of BAN (Analyze)

CO5: Apply the concepts of BAN for medical applications (Apply)

CO-PO MAPPING:

[
0]

COsP S PO1 |PO2 |PO3 |PO4 [PO5 |PO6 |PO7 |PO8 |PO9 |PO10|PO11|PO12|PSO1|PSO2
CO1 3 2 1 - 2 - - 1 2 1 - 2 - 2
coz2 3 3 2 - 2 - - 1 2 1 - 2 - 2
COo3 3 3 2 - 2 - - 1 2 1 - 2 - 2
COo4 3 3 2 - 2 - - 1 2 1 - 2 - 2
CO5 3 2 1 - 2 - B 1 2 1 - 2 - 2
Correlation levels: 1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNITI FUNDAMENTALS OF BAN 6

BAN and healthcare — Technical challenges — Sensor design — Biocompalibility — Energy supply,
optimal node placement, number of nodes, system security and reliability — BAN Architecture —
Introduction of BAN

UNIT i HARDWARE FOR BAN 6

Wireless commurication — RF communication in body —Antenna design and testing, matching
network, propagation, materials, base station, power considerations — Wireless communication
technalogies for wearable systems, body area network

UNITIIl  WIRELESS COMMUNICATION AND NETWORK 6

Network topologies — Stand alone BAN, wireless personal area network technologies — Standards —
|EEE 802.15.1, IEEE P802.15.13, |IEEE 802.15.14 — Zig-bee — 5G Networks — Healthcare system
standards B
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UNITIV  COEXISTENCE ISSUES WITH BAN 6

Interferences — Effect on transmission, counter measures — Physical layer and data link layer —
Network security and self-protection — Bacterial attacks, virus infection, and secured protocols

UNITV ~ APPLICATIONS OF BAN 6

Monitoring patients with chronic disease — Elderly patients — Cardiac arrhythmias monitoring — Multi
patient monitoring systems — Multichannel neural recording — Gait analysis — Sports medicine —
Electronic pill

LIST OF EXPERIMENTS (INDICATIVE)

1. Design and analysis of micro strip patch antenna for Wi-Max / WLAN Applications.

2. Design and development of a loT based flexible and wearable antenna for monitoring breath
rate.
Design of compact circular printed antenna for high data rate in wireless sensor networks.

Analyze the traffic flow in a star, bus, and ring topology scenario.

o

Implementation and analysis of advanced encryplion and decryption standards for data
integrity.

6. Sensor Integration and data acquisition in BANSs.

7. Wireless Communication Prctocols in BANs.

8. Energy Efficiency Strategies for Wearable BAN Devices.

9. Data Privacy and Security in Body Area Networks

Contact Periods:

Lecture: 30 Periods Tutorial: - Periods Practical: 30 Periods Project: - Periods

Total: 60 Periods
TEXT BOOKS:

1. Sandeep KS. Gupta,Tridib Mukherjee, Krishna Kumar Venkata Subramanian, ‘Body Area
Networks Safety, Security, and Sustainability”, 2" edition, Cambridge University Press, 2013
2. Annalisa Bonfiglio, Danilo De Rossi, "Wearable Monitoring Systems”, 1% edition, Springer, 2011

REFERENCES:

1. Maheswar, R, G. R. Kanagachidambaresan, Raman Jayaparvathy, and Sabu M. Thampi. "Body
area network challenges and solutions”, 1% edition, Springer, 2019

2. Zhang, Yuan-Ting, “Wearable Medical Sensors and Systems”, 1! edition, Springer, 2013

3. MehmetR. Yuce, Jamil Y.Khan, “Wireless Body Area Networks Technology, Implementation, and
Applications”, 1% edition, Pan Stanford Publishing, Singapaore, 2012

4. Guang-Zhong Yang, "Bedy Sensor Networks”, 2nd edition, Springer, 2006
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EVALUATION PATTERN:
Continuous Internal Assessments End Semester Examinations
Assessment | Assessment I
(Theory) (Practical) .
(100 Marks) (100 Marks) Theory Piacheal
Evalustion of Examinations Examinations
“Individual (Examinations (Examinations
: Laboratory 5
Assignment / Wiitten Clssarontion will be will be
Case Study / T:rzst I?lc?l‘nrd ' Test conducted for conducted for
& o L=
FS:??;;?; ;ﬂr\cﬂ;g (Rubrics Based 100 Marks) 100 Marks)
J Assessments)
40 60 75 25
25 25 25 25
50 50
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can alsec be provided. Course Coordinator can choose any one / two components based

on the nature of the course.

e
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Category: PEC
E[T|P|Jd |G
02 o|3

ELECTROMAGNETIC INTERFERENCE AND

U21ECP34 COMPATIBILITY

PRE-REQUISITES:
» U21EC401: Electromagnetic Fields and Waveguides

COURSE OBJECTIVES:

s To learn the concept of electromagnetic interference and compatibility
e To understand about EMI devices and mitigation techniques
o To study various EMC standards and measurements

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Examine the concepts of electromagnetic interference and compatibility (Analyze)
CO2: Analyze the electromagnetic emissions from various apparatus and circuits (Analyze)
CO3: Apply EM shielding principles to mitigate EMI suppression (Apply)

CO4: Idenlify suitable electromagnetic transients and ESD in electronic systems (Apply)
COS5: Apply the suitable measurement techniques to measure EM interferences (Apply)

CO-PO MAPPING:

COs Pl PO1|PO2 |PO3 | PO4 |PO5 | PO6 | PO7 | PO8 [ POY |PO10|PO11|PO12|PSO1|PSO2
CcO1 3 3 2 - 2 - 2 1 2 1 - 2 - 3
Cco2 3 3 2 - 2 - 2 1 2 1 - 2 - 3
Cco3 3 2 1 - 2 - 2 1 2 1 - 2 - 3
CO4 3 2 1 . 2 - 2 1 2 1 - 2 - 3
CO5 3 2 1 - 2 - 2 1 2 1 - 2 - 3

Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I BASICS OF EMI AND EMC 6

Concepts of EMI and EMC — Sources of EMI — EMI coupling to victim equipment, intersystem and
intrasystem EMI, EMC standards and specifications

UNIT Il EMI COUPLING 6

Cenducted, radiated and transient coupling — Commion ground impedance coupling — Common mode
and ground loop coupling — Differential mode coupling — Near field cable to cable coupling — Field to
cable coupling

UNIT 1Nl MITIGATION TECHNIQUES 6

Principle of EM shielding — Shieiding materials, cahle shielding, shielding effecliveness, low
frequency magnetic shielding — Gasketting types — Principle of grounding — Cable shield grounding
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UNITIV ~ MEASUREMENT DEVICES FOR EMI 6

Introduction — Measurement by direct connection, Induclively coupled devices, EMC antennas — EM|
receiver— Automatic EMC tests — Electromagnetic transient testing — Transient types — ESD —
Elecirostatic discharge

UNIT V TEST METHODS AND MEASUREMENTS 6

Open field test — Radiated interference measurement — Shielded anechoic chamber, transverse
electromagnetic cell — Conducted interference measurement — Power supply noise, equipment
interference

LIST OF EXPERIMENTS (INDICATIVE)

Basic spectrum measurement and power measurement with markers
Perform environment scan and detect various signals available

EMI spurious detection and measurement against EMI limit lines
Measurement of EMI Shielding effecliveness

DPX, Spectrogram and tansient capture with mask test and act on viclation
Use of LISN and measurement concept of Conducted emission

Simulation of Common Impedance Coupling

Design of elecirostatic discharge using suitable simulation tool

Simulation of Conducted Emissions fram a Metor control

= & o=k G oo Beoga By o=

0. Simulation of Conducted Emissions from a DC/DC converter

Contact Periods:
Lecture: 30 Periods Tutorial: — Periods Practical: 30 Periads Project: — Periods
Total: 60 Pericds

TEXT BOOKS:

1. Clayton R.Paul “Introduction to Electromagnetic Compatibility”, 2™ edition, Wiley, 2006
2. V Prasad Kodali, “Engineering Electromagnetic Compatibility”, 2" edition, |IEEE Press, 2001

REFERENCES:

1. Henry W. Ott, “Electromagnetic Compatibility Engineering”. 2™ edition, John Wiley & Sons Inc,
2009

2. Kenneth L Kaiser, "The Electromagnetic Compatibility Handbook”, 3 edilion, CRC Press, 2005

3. Daryl Gerke and William Kimmel. “EDN's Designer's Guide to Electromagnetic Compatibiiity”,
15t edition, Elsevier, 2002

4. W Scott Bennett, “Control and Measurement of Unintentional Electromagnetic Radiation”,
1% edition, John Wiley & Sons Inc., 1997
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EVALUATION PATTERN:
Continuous Internal Assessments End Semester Examinations
Assessment | Assessment Il
(Theory) (Practical)
(100 Marks) (100 Marks) Theory Practical
- Examinations Examinations
Bk g Evaluation of S e
Individual LabioiEto (Examinations (Examinations
Assignment / Written Obsewat]gi will be will be
Case Study / Test Recotd Test conducted for conducted for
Seminar / Mini Rubscs Based 100 Marks) 100 Marks)
Project / MCQ (Rubrics Base
Assessments)
40 60 75 25
25 25 25 25
50 50 o
Total: 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Techrical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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Category: PEC

U21ECP30 SOFTWARE DEFINED NETWORKS N R s - I S -
o(0]|0]|3

PRE-REQUISITES:
» Nil

COURSE OBJECTIVES:

« To learn the fundamentals of software defined networks

« To understand the separation of the data plane and the control plane
s To study about the SDN Programming

s To study about the various applications of SDN

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Summarize the evolution of software defined networks (Understand)
CO2: lllustrate the various components of SDN (Understand)

CO3: Explain the use of SDN in the current networking scenaric (Understand)
CO4: Impiement SDN concepts with suitable programming (Apply)

COS5: Develop various applications of SDN (Apply)

CO-PO MAPPING:

COSPOS PO1 |PO2 |PO3 |PO4 |POS |POB |POT |PO8 [PO9 |PO10|PO11|PO12/PSO1|PSO2
co1 g - - i = & = = - - 2 - 2
co2 2 - " . = s - - g . 2 5 2
co3 & = = 4 B & 4 2 3 i - | 2 - 2
CO4 3|2 2| - - = = 3 g - . 2 » 2
CO5 312 2| -1 - - = = | - - - | 2 : 9
Correlation levels: 1: Slight (Low)  2: Moderate (Medium) 3: Substantial (High)

SYLLABUS:
UNIT I INTRODUCTION TO SDN 9

History of Software Defined Networking (SDN) — Modern data center — Traditional switch architecture
— Evolution — Centralized and distributed control and date planes

UNIT Il OPEN FLOW & SDN CONTROLLERS 9

Open flow specification — Drawbacks of open SDN, SDN via APls, SDN via Hypervisor — Based
Overlays — SDN via Opening up the device — SDN conirollers — General concepis

UNIT 1 DATA CENTERS 9

Muititenant and virtualized multitenant data center — SDN solutions for the data center network —
VLANs — EVPN = VXLAN — NVGRE A

e
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UNITIV  SDN PROGRAMMING 9

Programming SDNs — Northbound application programming interface, current languages and tools,
Composition of SDNs — Network Functions Virtualization (NFV) and Software Defined Networks —
Conicepts, implementation and applications

UNIT V APPLICATIONS OF SDN 8

Juniper SDN framework — IETF SDN framewark — Open daylight controller — Floadlight controller —
Bandwidth calendaring — Data centre orchestration

Contact Periods:
Leclure: 45 Periods — Periods

Total: 45 Periods

Tutorial: — Periods Practical: — Periods Project:

TEXT BOOKS:

1. Paul Goransson and Chuck Black, “Software Defined Networks: A Con‘.prehensive.Approach",
1 edition, Morgan Kaufmann, 2014
2. Thomas D. Nadeau, Ken Gray, “SDN: Software Defined Networks”, O'Reilly Media, 2013

REFERENCES:

1. Fei Hu, Editor, "Network Innovation through Open Flow and SDN: Principles and Design”, CRC
Press, 2014

2. Siamak Azodolmolky, “Software Defined Networking with Open Flow’, Packet Publishing, 2013

3. Vivek Tiwari, “SDN and Open Flow for Beginnersll”, Amazon Digital Services, Inc., 2013

EVALUATION PATTERN:

s
Continuous Internal Assessments
Assessment | Assessment II
(100 Marks) (100 Marks)
S I Total Internal End Semester
Individual Individual Asscssmients Examinations
Assignment / Written Assignment / Wiitten
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project/ MCQ
40 60 40 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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Category: PEC

U21ECP28 OPTICAL NETWORKS L|T|P|J|C

0| 0|03

PRE-REQUISITES:
o Nil

COURSE OBJECTIVES:

s To understand the optical componenits and architectures in optical communication systems
» To design the traffic models applicable for wavelength routing networks
» To study about packet switching and network management

COURSE OUTCOMES:
Upon completion of the course, the student will be able to

CO1: lilustrate the operation of various optical compaonents (Understand)

CO2: Summarize different network architectures (Understand)

CO3: Apply the appropriate wavelength assignment for efficiznt network design (Apply)
CO4: Explain the concepts of advanced optical networks (Understand)

CO5: Compare the network design and management techinigues (Analyze)

CO-PO MAPPING:

PO
COs > lpo1| P02 | PO3 | PO4 ! POS | POB | POT | POS | POY |[PO10|PO11|PO12|PSO1|PSO2
CcO1 2 - - - - - - - 2 - - 2 - 2
coz 2 1 - - - . 2 = 5 2 = 2
Cco3 3 2 2 - - - - - 2 - . 2 = )
co4 2 - . - - - - - 2 - - 2 - 2
Ccos 3 3 2 - - - - = 2 = 2 2 5 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I OPTICAL SYSTEM COMPONENTS 9

Optical transmission basics — Light propagation in optical fibers — Loss and bandwidih — Nonlinear
effects — Solitons — Optical components — Couplers, isolators, circulators, multiplexers and fillers —
switches — Wavelenglh converiers

UNIT Il OPTICAL NETWORK ARCHITECTURES 8

Introduction to optical networks — SONET/SDH — Transport networks — Framing procedure —
Muilliprotocol label switching — Resilient packet ring — WDM network elements

UNIT I WAVELENGTH ROUTING NETWORKS 9

Optical layer cost trade-off — Light palh topology design — Routing and wavelength assignment
— Wavelength conversion — Dimensioning wavelength — Routing networks

~
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UNIT IV ADVANCED OPTICAL NETWORKS 9

Visible light and UV communication — Li-Fi — Optical light emitting diode — WOBAN — Optical time
division multiplexing = Synchronization — Free space optics — Radio over fiber technology
UNITV NETWORK DESIGN AND MANAGEMENT 9

Network management functions — Opfical layer services and interfacing — Multivendor interoperability
- Performance and fault management — Configuration management — Optical safety

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods Practical. — Periods Project: — Periods
Total: 45 Periods

TEXT BOOKS:

1. Rajiv Ramaswami and Kumar N. Sivarajan, Galen Sasaki "Optical Networks: A Practical
Perspective", 34 edition, Elsevier/Morgan Kaufmann, 2010

2. C.Siva Ram Moorthy and Mohan Gurusamy, "WDM Optical Networks: Concept, Design and
Algorithms", 27 edition, Prentice Hall of India, 2002

REFERENCES:

1. Gerd Keiser, “Optical Fiber Communications”, 5 edition, Mc Graw Hill Education, 2013

2. Govind P.Agrawal, "Fiber—Optic Communication Systems" 4" edition, John Wiley and Sons,
2012

3. Thomas E. Stern, Georgios Ellinas, Krishna Bala, "Muiliwavelenglh Optical Networks
Architecture, Design and control ", 214 edition, Cambridge University Press, 2009

4. Biswanath Mukherjee, "Optical WDM Networks", 2 edition, Springer Science, 2006

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment [l
(100 Marks) (100 Marks)
Sl I Total Internal End Semester
In_divrduai Individual Assessinents Examinations
Assignment / Written Assignment / Written
Case Study / Tasl Case Study / Tos!
Seminar / Mini Seminar / Mini -
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

*Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components basad
on the nature of the course.
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Categdry: PEC
U21ECP35 SATELLITE COMMUNICATION L | TIP|d[E

oouﬂ

PRE-REQUISITES:
« Nil

COURSE OBJECTIVES:

« To study the basics of satellite orbits and launching methods
« To understand the satellite subsystems and characteristics of satellite links
e To learn various applications of communication and remote sensing sateliites.

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Apply Kepler's laws to calculate satellite orbital parameters (Apply)

CO2: lllustrate the space and earth segment sub sysiems (Understand)

CO3: Design link power budget in satellite sysiems (Analyze)

CO4: Summarize the various stages of satellite launches (Understand)

CO5: Explain the different types of communication satellite applications (Understand)

CO-PO MAPPING:

]
COs % PO1 | PO2 | PO3 | PO4 | PO5 | POS | POT | PO8 | POS |PO10|PO11|PO12 PSO1|PS0O2
cOo1 3 2 2 - - - - - 2 - - 2 - 3
Cco2 2 - - - - - - - 2 - - 2 - 3
CcO3 3 3 2 - = < = . 2 o = 2 . 3
CO4 2 - - - - - - - 2 - - 2 - 3
CO5 2 1 - - E - - - 2 - - 2 - 3
ﬁarreiation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | SATELLITE ORBITS 9

Irtroduction to satellite orbits — Kepler's laws — Orbital elements — Apogee and Perigee —Satellile orbits
— Orbital perturbations — Earth eclipse of satellite — Sun transit outage — Look angies — Azimuthangle,
elevation angle

UNITII SPACE AND EARTH SEGMENT 9

Sateliite subsystem — Power supply subsysiem, altitude and orbit control, tracking-telemetry and
command subsystem, satellite transponders - Earth station — Receive-only home TV systems —
Master antenna TV systams — Community antenna TV sysiems, transmitter and receiver earth stations

UNIT Il SATELLITE LINK DESIGN 9

Transmission losses — Link power budget — C/N calcuiation — System noise — Satellite uplink and
downlink — Rain induced attenuation and interference — Link design with and without frequency reuse

.‘V-
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UNIT IV SATELLITE LAUNCH

KPRIET

9

Satellite launches and launch vehicles — Spacecraft technology — Structure — Primary power — Orbit
control — Thermal control and propulsion — Communication payload and supporting subsystems —

Telemetry — Satellite tracking
UNIT V COMMUNICATION SATELLITES

Introduction to communication satellites — Satellite services —
satellite services — GSM - GPS — Direclbroadcast satellites

and outdoor unit — HDTV

Contact Periods:

Lecture: 45 Periods Tutorial: — Periods

TEXT BOOKS:

1. Dennis Raddy, “Satellite Comm unications”, 4™ edition, Mc Graw Hill

9

INTELSAT series — VSAT — Mobile

Practical: — Periods

Project:
Total:

2. TriT. Ha, “Digital Satellite Comm unications”, 2™ edition, Mc Graw Hill, 2009

REFERENCES:

(DBS/DTH) — Home receiver indoor

— Periods
45 Periods

(Reprint), 2014

1. Bruce R. Elbert, “The Satellite Communication Applications®, 3 edition, Artech House Bostan

2008

2. Wilbur L.Pritchard, Hendri G. Suyderhoud, Robert A. Nelson, *S

Engineering”, 2" edition, Pearson. 2007

3. Timothy Pratt, Charles W. Bostian, Jeremy E. Allnutt, “

Wiley, 2006

atellite Communication Systems

Satellite Communication”, 2+ edition,

4. Richharia M, “Satellite Communication Systems Design Principles”, 3 edition, Macmillan Press

Ltd., 2001

EVALUATION PATTERN:

Continuous Internal Assessments
Assessment | Assessment II
(100 Marks) (100 Marks)
N e Total Internal End Semester
Individual Individual Kssessments Examinations
Assignment / Written Assignment / Wiitten
Case Study / Test Case Study / Test
Seminar / Mini Seminar / Mini
Project / MCQ Project/ MCQ
40 60 40 60 200 100
Total 40 60
[ 100

*Role Play / Group Discussions / Debates / Oral Presentations / Poste

r Presentations / Technical

presentations can also be provided. Course Coordinator can choose any one / two components based

on the nature of the course.
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Category: PEC
U21ECP26 ADVANCED COMMUNICATION SYSTEM Ll TP
00|03

PRE-REQUISITES:
e U21EC403: Digital communication
COURSE OBJECTIVES:

» To understand the concepts of modulation techniques and channel coding methods
» To learn the evolution 5G communication
» To study the principles of mabile cloud and SON

COURSE OUTCOMES:

Upon completion of the course, the student will be able to

CO1: Explain the concepts of baseband and bandpass signaling (Understand)
CO02: Classify the error control technigques basad on efficiency (Analyze)
CO3: Outline the basic principles of 5G communication (Understand)

CO4: lllustrate the architecture of mobile cloud enablers (Understand)

CO5: Apply SON architeciure for 5G implementation (Apply)

CO-PO MAPPING:

P
COs Os PO1|PO2 | PO3 |PO4 | POS5 | POS | PO7 | POB | PO9 |PO10|PO11 PO12|PSO1|PS0O2
|
CO1 g | ==t M=+~~~ ~1=]%]*= 3
co2 3 3 2 - - - - - - - - 2 - 3
cos3 2 = & & 3 - . = = 2 = 2 = 3
CO4 gd « | slsfps=f ] =]=| =] = -1 2| - 3
CO5 3 2 2 - 2 - - - - - - 2 - 3
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT I BASEBAND AND BANDPASS TECHNIQUES 9

Basehand systems — Formatling text, message, character, symbol and analog information — Sources
of corruption — Bandpass modulation techniques — Detaction of signals in Gaussian noise — Error
performance for binary sysiems

UNIT [l CHANNEL CODING 9

Waveform coding and structured seguences — Types of error control — Structured seguences —
Interieaving and concatenated codes — Coding and interleaving applied for compact disc digital aucdio
system — Turbo codes — LDPC codes

UNIT Il 5G EVOLUTION 9

Historical trend of wireless communication — Evelution of LTE beyond 4G — 5G roadmap — Pillars of
5G — |oT and context awareness in 5G internet — Networking reconfiguration and virtualization support
— Mability and QoS conitrol — Introduction to 8

N
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UNIT IV MOBILE CLOUD

Technoiogy and services for future communication platforms —
= Network coding — Potential 5G communication system

communication systems
UNIT V SYSTEM ON NETWORKS

olb

KPRIET

9

Mobile cloud — Mabile cloud enablers
architecture — Challenges in 5G

9

SON evolution for 5G mobhile networks — SON in UMTS and LTE — Need for SON in 5G — Evolution
towards small cell dominant HetNets — SON architecture for 5G — Vision for 5G mobile — Design

drivers for next generation netwarks
Contact Periods:

Lecture: 45 Periods Tutorial: — Periods

TEXT BOOKS:

1. Fredric J. Harris and Bernard Sklar, "Digital Communicatio

3 edition, Pearson Education, 2020.

Practical: — Periods

Project;
Total: 45 Periods

— Periods

ns: Fundamentals and Applications”,

2. Jonathan Rodriguez, “Fundamentals of 5G Mobile Networks”, 1%t edition, Wiley,2015.

REFERENCES:

1. B. P. Lathi,
Press, 2017

*Modern Digital and Analog Communication Systems”, 3¢ edition, Oxford University

2. Afif Osseiran, Jose F. Monserrat, Patrick Marsch, *5G Mobile and Wireless Communications

Technology”, 1% edilion, Cambridge University Press, 2016
"Fundamentals of Communication Systems”, 2™ edilion,

3. John G. Proakis and Masoud Salehi,
Pearson Education, 2014

4. 8imon Haykin, Michael Moher and David Kolilpillai,
edition, Pearson Education, 2011

EVALUATION PATTERN:

“‘Modern Wireless communications”, 19

Continuous Internal Assessments

Assessment | Assessment ||
(100 Marks) (100 Marks)
e s - Total Internal End Semester
Individual Individual e —— Examinations
Assignment / Writien Assignment / Written
Case Study / Tesl: Case Study / Test
Seminar / Mini Seminar / Mini o
Project / MCQ Project / MCQ
40 60 40 60 200 100
Total 40 60
100

“Role Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical

presentations can also be provided. Course Coordinator can cho

on the nature of the course.
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Category: PEC
U21ECP39 COGNITIVE RADIO L|T|P|[J]|C
3|0|0]0]3

PRE-REQUISITES:
« Nil
COURSE OBJECTIVES:

« To understand the basic architeciure of software defined radio and cognitive radio
« To learn different spectrum sensing technigues and mobility management in cognitive networks
e To acquaint with applications and advanced features of cogritive radio

COURSE OUTCOMES:

Upon completion of the course, the student will be able fo

CO1: Explain the design principles of software defined radio (Understand)

CO2: lllustrate the architecture and standards of cognitive radio (Understand)

CO3: Compare various specirum sensing and sharing technigues (Analyze)

CO04: Implement cognitive networks with suitable mability management algorithm (Apply)
CO5: Apply the concept of cognitive radio for real world applications (Apply)

CO-PO MAPPING:

PO
cos * PO1|PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POS |PO10 PO11|PO12|PSO1|PS0O2
co1 2 = = 7 . = 5 = - = 2 " 2
co2 2 = = = = 2 - 2 - = - 2 = 2
co3 3 3 2 - 2 - - - - - g 2 5 2
co4 3 2 2 - - - - - - - - 2 - 2
cO5 3 2 2 I = | 2 = - - = ¥ - 2 - 2
Correlation levels: 1: Slight (Low) 2: Moderate (Medium) 3: Substantial (High)
SYLLABUS:
UNIT | CONCEPTS OF SOFTWARE DEFINED RADIO 9

Evolution of software defined radio — Interoperability — Dynamic spectrum access — Radio frequency
regulatory challenges and actions — Regulatory issues of cognitive access — SDR and cognitive radio
relationship — SDR architectures — Software tunable analag radio componenis

UNIT Il COGNITIVE RADIO ARCHITECTURE 9

Cognition cycle — Cognitive radio network architectures — |EEE §02.22 physical layer — IEEE 802.22
MAC layer
UNIT I SPECTRUM SENSING AND SHARING ]

Primary signal detection — Energy dsiecior, cyclostationary feature detector, matched filler,
cooperative sensing — Implications of spectrum opportunity and detection — Spectrum access and
sharing — Unlicensed spectrum sharing — Licensed spectrum sharing

UNIT IV COGNITIVE WIRELESS NETWORKS 9

Cognilive wireless network model — Location estimation and sensing — Mobility management — OFDM
based cognitive radio — Challenges of cognitige{DFDM systems — Muiti band OFDM — MIMO CR

‘/-.
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UNIT Vv APPLICATIONS OF COGNITIVE RADIO 9
On demand spectrum auctions — Economically robust spectrum auctions — Cognitive radio for
wireless communications in a hospital environment — GNU radio for cognilive radio experimentation
— GNU radio software architecture

Contact Periods:

Tutorial: — Periods Practical: — Periods Project: — Periods

Total: 45 Periods

Lecture: 45 Periods

TEXT BOOKS:

1. Alexander M. Wyglinski, Maziar Nekovee, Thomas Hou “Cognitive Radio Communications and
Networks”, Academic Press, 18t edition, Elsevier, 2010

2. Huseyin Arslan (Ed.), ‘Cognitive Radio, Software Defined Radio, and Adaptive Wireless
Systems”, 15t edition, Springer, 2007

REFERENCES:

1. Geetam Tomar, Ashish Bagwari, Jyotshana Kanti, “Introduction to Cognitive Radio Networks and
Applications”, 15! edition, CRC press, 2016

2. Ezio Biglieri, Professor Andrea J. Goldsmith, Dr Larry J. Greenstein, Narayan B. Mandayam, H.
Vincent Poor, “Principles of Cognitive Radio”, 15 edition, Cambridge University Press, 2012

3. Kwang Cheng Chen, Ramijee Prasad, "Cognitive Radio Networks”, John Wiley and Sons,
15t edition, 2009

4. Bruce Fette, “Cognitive Radio Technology”, 2" edition, Academic press, 2008

EVALUATION PATTERN:

’7 Continuous Internal Assessments
Assessment | Assessment Il
(100 Marks) (100 Marks)
e — Total Internal End Semester
Individual Individual Assessmonts Examinations
Assignment / Wiitten Assignment / Wiitten
Case Study / Teit Case Study / Test
Seminar / Mini Seminar / Mini
Praject / MCQ Project/ MCQ
40 60 40 60 200 100
Total . 40 60
100

"Rale Play / Group Discussions / Debates / Oral Presentations / Poster Presentations / Technical
presentations can also be provided. Course Coordinator can choose any one / two components based
on the nature of the course.
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