HINDUSTHAN
ERUL ATIONAL 43D 2

=
=
=
2
=
b=
-
P
)
]

HINDUSTHAN

COLLEGE OF ENGINEERING AND TECHNOLOGY
(An Autonomous Institution)
Coimbatore - 641032

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
Curriculum and ODD Semesters Syllabus for the Batch
2024 — 2028 (R2022)
2023 — 2027 (R2022)
2022 — 2026 (R2022)
2021 - 2025 (R2019 with Amendments)

(Board of Studies held on 15.06.2024)
(Academic Council Meeting held on 21.06.2024)






HINDUSTHAN COLLEGE OF ENGINEERING AND TECHNOLOGY
(An Autonomous Institution, Affiliated to Anna University, Chennai
Approved by AICTE, New Delhi& Accredited by NAAC with ‘A ++” Grade)
Valley Campus, Pollachi Highway, Coimbatore, Tamil Nadu

HINDUSTHAN

EDUCATIONALAND )

ISAUL ATIVIIIVH

HICET

DEPARTMENT OF ELECTRONICS AND
COMMUNICATION ENGINEERING

R-2022 Curriculum and Syllabus for ODD Semester

2024-2028 Batch

Academic Year 2024-
2025






S.No. Particulars Page
Number(s)/
: (From - To)
1. | Amendments under R 2022 & R2019 with Amendment (if any) -
2. | Curriculum under R2022 (for the batch admitted during 2024 — 1-13
| 2025) :
3. | First Semester Syllabus (for the batch admitted during 2024 — 14-29
2025) | |
4, | Details of Course Revisions & New Courses Introduced 30-30
5. | Curriculum under R2022 (for the batch admitted during 2023 — 32-45
2024) ' .
6. | Third Semester Syllabus (for the batch admitted during 2023 — 46-60
2024)
7. | Details of Course Revisions & New Courses Introduced -
8. | Curriculum under R2022 (for the batch admitted during 2022 — 61-75
2023) | |
9. | Fifth Semester Syllabus (for the batch admitted during 2022 ~ 77-115
2023)
10. | Details of Course Revisions & New Courses Introduced _ 116-117
11. | Curriculum under R2019 with Amendments (for the batch 118-129
admitted during 2021 - 2022) .
12. | Seventh Semester Syllabus (for the batch admitted during 2021 — 130-147
2022)
13. | Details of Course Revisions & New Courses Introduced -
14. | Syllabus Offered for Minor Degree - 148-159
15. | Syllabus Offered for Honour Degree 160-169
16. | Syllabus for Value Added Courses 170-174
17. | Percentage Revision & New Courses Introduced in the Fourteenth 175-177

BoS







Institution Vision and Mission

To become a premier institution by producing professionals with strong technical knowlecige, innovative
research skills and high ethical values,
Mission
MI1: To provide academic excellence in technical education through novel teaching methods.

M2: To empower students with creative skills and leadership qualities.

M3: To produce dedicated professionals with social responsibility.

DV: To achieve excellence in Electronics and Communication Engineering keeping in pace with evolving

technologies through quality education instilling employability skills and ethical values in graduates for

the betterment of society.

AR TR

owledée through provision of inspiring f;ammg environment
DM2: To develop intellectual skills towards employability by fostering innovation, and creativity in
learning.

DM3: To inculcate professional ethics, values and entrepreneurial attitude addressing industrial and

socictal demands.

1. ENGINEERING KNOWLEDGE : Apply the knowledge of mathematics,science, engineering

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

2. PROBLEM ANALYSIS :Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences and engineering sciences.

3. DESIGN/ DEVELOPMENT OF SOLUTIONS : Design solutions for complex engineering
problems and design system components or processes that meet the specified needs with
appropriate considerations for the public health and safety, and the cultural, societal and
environmental consideration. '

4. CONDUCT INVESTIGATIONS OF COMPLEX PROBLEMS: Use research-based
knowledge and research methods including design of experiments,analysis and interpretation of
data and synthesis of the information to provide valid conclusions.

5. MODERN TOOL USAGE : Create ,select and apply appropriate techniques,resoufces and
modern engineering and IT tools including prediction and modelling to complex engineering
activities with an understanding of the limitations.






6. THE ENGINEER AND SOCIETY : Apply reasoning informed by the contextual knowledge to
assess societal, health, safety , legal and cultural issues and the consequent responsibilities

relevant to the professional engineering practice.
[}

7 ENVIRONMENT AND SUSTAINABILITY: understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the knowledge of ,
and need for sustainable development.

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

9. INDIVIDUAL AND TEAM WORK: Function effectively as an individual, and as a member or
leader in diverse teams and in muitidisciplinary settings.

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

11. PROJECT MANAGEMENT AND FINANCE: Demonstrate knowledge and understanding of
the engincering and management principles and apply these to one’s own work , as a member and
leader in a team, to manage projects and in multidisciplinary environment.

12. 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.

Fl: ¥ R I L S gy
PSO1: Graduates will be able to analyze, design and develop solutions for real-time challenges,

facilitating the creation of quality products in the Electronics and Communication industry.

PSO2: Graduates will exhibit resilience in embracing emerging technologies, nurturing
innovation in Signal Processing, Communication Systems, Embedded Systems, IoT, Networking,
and VLSI to address contemporary demands.

PEOL: To prepare the graduates to solve, analyze and develop real time engineering products by
providing strong foundation in the fundamentals of Electronics and Communication
Engineering. :

PEQ?2: To prepare the graduates to succeed in multidisciplinary dimensions by providing adequate
trainings and exposure to emerging technologies. '

PEO3: To prepare the graduates to become a successful leader and innovator following ethics with
the sense of social responsibility for providing engineering solutions.
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Curriculum under R2022

(for the batch admitted during 2024 — 2025)

SEMESTER I .
COURSE
S. | COURSE :
No!| CODE COURSE TITLE CATEGORY| L | T C | TCP | ClA | ESE | TOTAL
_ THEORY
1 | 22MA1101 |MATRICES AND CALCULUS - BsSC | 3 [1 4 | 4 | 40 ] 60 | 100
THEORY WITH LAB COMPONENT
CHEMISTRY FOR ELECTRICAL
2 | 22CYMS3 | gmiencrs BSC 2 10 3 4 | 50 | 50 100
3 | 22HE1151 |ENGLISH FOR ENGINEERS HSC 2 | o 3 4 | 50 | 50 100
FUNDAMENTALS OF ELECTRONICS AND
4 § 22EC1152 {COMMUNICATION ENGINEERING BSC 2 o 308 4 § 50§ 504 100
{New Course)
PYTHON PROGRAMMING AND
5 | 22ITHSIR |pp s cTICES ESC 2 10 3 4 | 50 | 50 100
EEC COURSES (SE/AE)
6 | 20nE1072 |ENTREPRENEURSHIP & INNOVATION § - 1 {0 11 b0! o} o100
{Common to all branches)
_ INTRODUCTION TO SOFT SKILLS
7
22HE1073 (Common to all branches) SEC 2 i 0 0 1 1100% O 100
MANDATORY COURSE
22MC1093/ . .
8 | 3oMC1094 SWipTogy /HERITAGE OF TAMIL MC 2 1o 1 5 | 40 | &0 100
o [22MC1095 |UNIVERSAL HUMAN VALUES MC 2 1o 0| 2 |wo| o | 100
(Common to all branches)
TOTAL CREDITS| 18 | 1 18 | 26 | 580 | 3206 | 900
SEMESTER IT
S. | COURSE COURSE -
No|  CODE COURSE TITLE catecory| 1 T C | Tcp | CIA | ESE |TOTAL
THEORY
DIFFERENTIAL EQU_ATIONS AND
L | 22MA2102 | "\ o ) OF TRANSEORM BSC 3|1 4 4 | 40 | 60 100
2 | 22CY2101 |ENVIRONMENTAL STUDIES ESC 2|0 2 3 | 40 | 60 100
THEORY WITH LAB COMPONENT
4 | 22PH2151 |PHYSICS FOR ENGINEERS BSC 210 3 4 | 50 | 50 100
5 | 22HE2151 |EFFECTIVE TECHNICAL COMMUNICATION HSC 210 3 4 150 | s0 100
6 | 22EC2251 {PROGRAMMING USING C++ PCC 210 3 4 | 50| s0 100
71 29pcazsy |ELECTRON DEVICES AND CIRCUITS ESC 510 3 PR BT 100
{New Course}




PRACTICAL

8 | 22ME2001 |ENGINEERING PRACTICES ESC 0 4 2 2 60 40 100
EEC COURSES (SE/AE) »
8 I 22HE2071 gDESIGN THINKING AEC 2 0 2 2100 0 100
SOFT SKILLS AND APTITUDE :
9 [ 22HE2072 Common to all branches) SEC 1 0 1 1 100 0 100
: MANDATORY COURSES
22MC20 T 3 i i
10 C2094/ 1, 8lip@p1h QBMFOLEIL LD MC 2 o | 1t 2 |wo]| o 100
22MC2095 |/ TAMILS AND TECHNOLOGY
NCC-*#/NSS / YRC / SPORTS / CLUBS/ All students shall enroll, on admission, in anyone of the
11| 22MC2093 |SOCIETY SERVICE - MC personality and character development programmes and
ENROLLMENT (COMMON) undergo training for about 80 hours
TOTAL CREDITS | 18 12 | 24 | 30 ; 640 | 360 | 1000
SEMESTER 1
COURSE
S.N | COURSEC L, T!| P C |TCPi CIA ! ESE | TOTAL
o ODE COURSETITLE CATEGORY
THEORY
| COMPLEX ANALYSIS AND
1 1 22MA3102 | TRANSFORMS {common to ECE, EEE, BSC 3 1 0 4 4 40 | 60 100
EIE)
2 | 22EC3201 | ELECTRONIC CIRCUITS PCC 3 1 0 4 4 40 | 60 100
3 | 22EC3202 | SIGNALS AND SYSTEMS PCC 3 1 0 4 4 40 | 60 100
4 | 22EC3203 | DIGITAL ELECTRONICS PCC 3 f 0 3 4 40 | 60 100
THEQRY WITH LAB COMPONENT
5 | 22EC3251 | QOPS USING JAVA ESC 210 2 3 3 50 50 100
PRACTICAL
6 | 22EC3001 | ELECTRONIC CIRCUITS LABORATORY PCC ol o0 3 1.5 3 60 | 40 109
7 | 22EC3002 | DIGITAL ELECTRONICS LABORATORY PCC 00 3 15| 3 60 ! 40 100
EEC COURSES (SE/AE)
9 ¢ 22HE3071 SOFT SKILLS -2 SEC 1§ 0 ] 1 1 100 ¢ 0 100
10 § 22EC3901 IMINIPROJECT 1 AEC 0§ 0 0 2 1 0 o 100
TOTAL CREDITS 17 | 8 24 | 27 | 610 | 390 1600




SEMESTER IV

SN| COURSE CQURSE
COURSE TITLE Ly T P C TCr CIA | ESE | TOTAL
&) CODE - CATEGORY .
THEORY
1 PR2HE4101 IPR AND START-UPS (Common) HSC 210 0o 271 2] 40 ] 60 100
2 P2EC4201 ELECTRO MAGNETIC FIELDS PCC 31, 0 [ a4 a4 |20 60 100
3 R2EC4202 ANALOG COMMUNICATION PCC 3 o] 0| 3 3 | 40 | 60 100
4 P2EC4203 [.INEAR INTEGRATED CIRCUITS PCC 30 0 | 3 3 | 40 | 60 100
5 PIEC4205 CONTROL SYSTEMS PCC 3] 1 0 | 4 | 4 | 50 50 100
THEORY WITH LAB COMPONENT
 P2EC4253 DATA COMMUNICATION AND
6 NETWORKS PCC 201 2 | 3 4 | 50 | 50 100
PRACTICAL
7 R2EC4001 LINEAR INTEGRATED CIRCUITS LAB PCC oo 3 | 15] 4 | 60 | 40 100
8 P2EC4002 ANALOG COMMUNICATION LAB PCC oo}l 3 [ 15] 4 | 60 | 40, 100
EEC COURSES (SE/AE)
o [22HE4071 SOFT SKILLS -3 SEC 1§03 0 1 1 1008 0 100
TOTALCREDITS| 19| ¢ { 10 | 23 | 31 | 400 | 500 | 900
SEMESTER V
SN | COURSE _ COURSE |\ + p | ¢
o CODE COURSE TITLE CATEGORY, TCP | CIA | ESE | TOTAL
THEORY
1.p2EC5201 DIGITAL COMMUNICATION PCC 3o o | 3 3 | 40 | 60 100 -
TRANSMISSION LINES AND
2.P2EC5204 W AVEGUIDES PCC 30t 0 | 4| 3 | 4| 60 100
MICROPROCESSORS AND
3.P2EC5203 MICROCONTROLLERS PCC 370 0 | 3 3 | 40 | 60 100
4.P2EC53XX  |PROFESSIONAL ELECTIVE-] PEC 300( 0 | 3 3 | 40 | 60 100
5.P2BCS3XX  [PROFESSIONAL ELECTIVE-2 PEC 300 0 | 3 3| 40 | 60 100
' THEORY WITH LAB COMPONENT
6.22EC5252 VLS DESIGN PCC 210 2 | 3 4 | 50 | 50 100
PRACTICAL
CROPROCESSORS AND
7 R2EC5001 CROCONTROLLERS LAB PCC ol o | 3 | 15| 3 | 60 | 40 | 100
8 R2ECS5002 DIGITAL COMMUNICATION LAB PCC ol o | 3 | 15| 3 | 60 | 40 100
EEC COURSES (SE/AE)
SOFT SKILLS -4 / FOREIGN
9 2HE5071  ANGUAGES SEC 1i0f 0 1 1 E100§ 0 100
TOTALCREDITS, 19 | 1 | 6 | 23 | 25 | 440 | 460 900




SEMESTER VI

S(-)N ngg:E COURSE TITLE CE;’E;S)EM L| T C |TCP | CIA | ESE | TOTAL
THEORY

1 p2HS6101 PROFESSIONAL ETHICS (COMMON) HSC 3]0 3 1 3 | 40 | 60 100

2 p2ECE201 ANTENNA AND WAVE PROPAGATION|  PCC 3 | 3 3 | 3 | 40 | 60 100

3 boEC63XX  [PROFESSIONAL ELECTIVE-3 PEC 310 3 0 3 | 40 | 60 100

4 boBCesxx  [PROFESSIONAL ELECTIVE-4 PEC 300 3 | 3 | 40 | 60 100

5 DIECE4XX  [OPENELECTIVE-1# OEC 310 3 1 3 | 40 | 60 100

6 [R2EC64XX PEN ELECTIVE —2* OEC 300 3 | 3 | 40 | 60 | 100

THEORY WITH LAB COMPONENT )
7 P2ECE253 DIGITAL SIGNAL PROCESSING PCC 2 | o 3 | 4 | 50 | 50 100
EEC COURSES (SE/AE)

g D2EC690] MINI PROJECT 2 AEC 0 .0 2 1 1 L0 0 100

TOTAL CREDITS| 19 | 1 23 | 26 | 400 | 400 | 800
SEMESTER VII
Sé)N ngg:E COURSE TITLE Ci;’gggﬁ JoLyT c \tcp | CIA | ESE| TOTAL
THEORY

1§ 22ECT201 gél;%&%siscowmmcmlm PCC 310 3 13 | a0 | 60 100

5 | 22ECT3XX  IPROFESSIONAL ELECTIVE-5 PEC 310 3 | 3 | 40 | 60 100

3 | 22EC74XX__ |OPEN ELECTIVE —3* OEC 3 10 3 20 | 60 100

4 | 22EC74XX  IOPEN ELECTIVE — 4* OEC 3 | 0 3 20 | 60 100

THEORY WITH LAB COMPONENT
s | 20EC7001  |[EMBEDDED SYSTEMS AND 10T PCC 2 |0 3 1 4 | 50| 50 100
6 | 22EC7002 gﬁgfé@fgg‘&%‘;ﬁ%’ém PCC 2 | o 3 | a4 |.s0o] 501 100
EEC COURSES (SE/AE)

7§ oomcgony  HNTERNSHIP I AEC -1 2 1 4100 1 0 100

TOTAL CREDITS| 19 | © 20 | 23 | 360 | 340 | 700




SEMESTER VIH

S(-)N ngng COURSE TITLE cf?gggiy L|T| P C |TCP | CIA | ESE | TOTAL
EEC COURSES (SE/AE)
1 {22pcoor  [PROJECI WORK/GRANTEDPRODUCT 4 spc § o [ o f 20 | 10 ] 20 } 100 {100 ] 200
TOTALCREDITS 0 | 0 | 20 | 10 | 20 | 100 | 100 200
SEMESTER WISE CREDIT DISTRIBUTION
B.E./B.TECH. PROGRAMMES *
S.No. Course Credits per Semester - Total
Area Credits
I II 141 v \' VI A1 VHI

1 HSC 3 3 - 2 - 3 - - 1t
2 BSC 10 7 4 - - - - - 20
3 ESC 3 7 3 - - - - - 15
4 PCC - 3 14 20 16 6 9 - 64
5 PEC - - - - 6 6 3 - 18
6 | OEC - . - i ; 6 6 : 12
7 EEC 1 3 3 1 1 2 2 10 25
3 IMC 1 1

Total 18 24 24 23 23 23 20 10 165

Credit Distribution R2022

Semester I n m v v vl VI VIl Total
Credits 18 24 24 23 23 20 10 165




PROFESSIONAL ELECTIVES

Vertical 1 Vertical 2 Vertical 3 qrertical & Vertical 5 Vertical 6
Electronic Communication Wireless %ma o - Biomedical |» Diversified
System Design Systems Networks £¢ Technologies Courses
Processing
Foundation Skills ‘
in Integrated Satellite Network Digital Image Medical :
Product Communication Security Processing Electronics App Development
Development
Measurements Global , o . .

e Wireless Sensors | Audio Signal Medical .
and Positioning . . Web Technologies
Instrumentation Systems and Networks Processing Informatics
IoT Based Under Water High Speed . . Medical Image . .
System Design Communication | Networks Machine Vision Processing Ethical Hacking

' Artificial Crvot d
. RF System Cloud Intelligence and Biometric TYPIOCUTrency aft
PCB Design : . : Blockchain
: Design Computing Machine Systems X
Iearni Technologies
earming
. Neural Networks . * .
ASIC Design Software Defined | Wireless Broad and Deep Medical 3D Printing and
Radio Band Networks . Robotics Design
Learning
Introduction to Radar Virtual Reality Human 4G/5G
PLC Technologies Cyber Forensics | and Augmented Computer Communication
Programming g Reality Interface Networks
PROFESSIONAL ELECTIVE COURSES: VERTICALS
Vertical 1
Electronic System Design
Periods Per
§No.| Course Course Title Category week Total Contact Credits
Code Periods
L| T P
Foundation Skills in
1. | 22EC5301 | Integrated Product PEC1 3101 0 3 3
Development
' Measurements and
2. | 22EC5302 Instrumentation PEC2 3101 0 3 3
3. | 22EC5303 | IoT Based System Design PEC3 3101 0 3 3
4, | 22EC6301 | PCB Design PEC4 310 0 3 3
5. | 22EC6302 | ASIC Design PECS 310 0O 3 3
Introduction to PLC
6. | 22EC7301 Programming PEC6 310 0O 3 3
Vertical 2
Communication Systems
Periods Per
§No,| Course Conrse Title Category week Total Contact Credits
Code Periods
LT, P
1. | 22ECS5304 | Satellite Communication PEC1 310 O 3 3
2. | 22EC5305 | Global Positioning PEC2 3(0f O 3 3




Systems
3. | 22EC5306 g“der Water PEC3 | 3|0} 0 3 3
ommunication
4. | 22EC6303 | RF System Design PEC4 3101 0 3 3
5. | 22EC6304 | Software Defined Radio PEC5 310 O 3 3
6. | 22EC7302 | Radar Technologies PECé 3101 0 3 3
Vertical 3
Wireless Networks
: Periods Per
S No.Course Code -Course Title Category week TOtli:l Contact Credits
eriods
. LIT| P
1. | 22ECS5307 | Network Security PECI1 3101 0 3 3
2. | 22EC5308 | Nireless Sensors and PEC2 | 3|0} 0 3 3
etworks X
3. | 22EC5309 | High Speed Networks PEC3 3(0] O 3 3
4. | 22EC6305 | Cloud Computing PEC4 310 O 3 3
5. | 20EC6306 | Wircless Broad Band PECS | 3| 0] 0O 3 3
Networks
6. | 22BEC7303 | Cyber Forensics PEC6 310 0 3 3
VYertical 4
Signal and Image Processing
Periods Per '
S No.|Course Code Course Title Category week TOt;! (.jontact Credits
eriods
L|T P
1. | - 22ECs310 [Digital Image Processing PEC1 310] 0 3 3
2. | 22ECs311 |Audio Signal Processing PEC2 300 0 3 3
3. 22EC5312 [Machine Vision PEC3 350 0 3 3
s | mBceagy [Artificial Intelligence and PEC4 30| o 3 3
Machine Learning
s | 2omces0s [Nevral NetworksandDeep | ppes | 31 o 0 3 3
Learning
Virtual Reality and
6. 22EC7304 ugmented Re ality PEC6 310 0 3 3
Vertical 5
Biomedical Technologies
C e Periods Per Total
S No. o(lJlZfie Course Title Category week Contact Credits
L|T P Periods
1. 22ECS5311 | Medical Electronics PEC1 310 0 3 3




2. 22EC5312 | Medical Informatics PEC2 310 0 3 3
3. 22EC5313 | Medical Image Processing PEC3 310 0 3 3
4. | 22EC6309 | Biometric Systems PEC4 310 0 3 3
5. 22EC6310 | Medical robotics PEC5 310 0 3 3
Human
6. 22ECT305 Computer Interface PEC6 310 0 3 3
Vertical 6
Diversified courses
Course Periods Per Total
S No. Course Title Cateso week Contact Credits
Code ceory LT P Periods
1. 22EC5314 | App Development PECI1 310 0 3 3
2. 22EC5315 | Web Technologies PEC2 310 0 3
22EC5316 | Ethical Hacking PEC3 310 0. 3 3.
Cryptocurrency and
4. 22EC6311 Blockchain Technologies PEC4 310 0 3 3
5. 22EC6312 | 3D Printing and Design PECS 3700 3 3
4G/5G Communication
6. 22EC7306 Networks PEC6 310 0 3 3
OPENELECTIVE | AND I
(EMERGINGTECHNOLOGIES)
To be offered for the students other than CSE, 1T, AI&ML, ECE & BIOMEDICAL
. PERIODS TOTAL
S COURSE ;
CATEGORY| PERWEEK | CONTACT
NO. CODE COURSETITLE L 1T P | PERIODS CREDITS
Artificial intelligence and
! 22416401 Machine Learning Fundamentals OEC 202 4 3
2 22C86401 Blockchain Technology OEC 2 0 2 4 3
3 | 22EC6401 | Cyber Security OEC 2|02 4 3
4 | 22BEC6402 | IoT Concepts and Applications QEC 2102 4 3
5 221T6401 Data Science and Analytics QEC 210132 4 3
6 | 22BM6401 | Augmented and Virtual Reality OEC- 2 10| 2 4 3
OPEN ELECTIVE | AND Il
To be offered for the studenis other than AUTO, AERO, AGRI, MECH, MCTS, CIVIL, EEE,
CHEMICAL, FOOD TECH, E&I
COURSE PERIODS TOTAL
No.| CODE COURSETITLE CATEGOR| PERWEEK| CONTACT |CREDITS
) L 1T p| PERIODS
1 | 22AE6401 | Space Science OEC 31010 3 3
2 | 22MT6401 | Introduction to Industrial Engineering OEC 31010 3 - 3




3 | 22MT6402 | Industrial Safety and Environment OEC 3ol o 3 3
4 | 22CE6401 | Climate Change and its Impact OEC 3 lolo 3 3
5 22CE6402 | Environment and Social Impact Assessment OEC 3 0 0 3 3
6 | 22ME6401 Renewable Energy System OEC 310l o 3 ’ 3
7 | 22ME6402 | Additive Manufacturing systems OEC 310/l o0 3 3
s | 29mI6401 ;;gogzﬁgg? to Industrial Instrumentation OEC 3 1o lo 3 3
9 IEI6402 E;&:Ef;::rlltzﬁ)gnrammmg usmg Virtual OEC 510l o 3 3
10 | 22AU6401 | Recent Trends in Automotive Technology OEC 31010 3 3
11 | 22AU6402 | Automotive Vehicle Safety OEC 31010 3 3
12 | 22EE6401 | Digital Marketing OEC 3ol o 3 3
13 | 22EE6402 | Research Methodology OEC 3ol o 3 3
14 | 22FT6401 | Traditional Foods OEC 3ol o 3 3
15 | 22AG6401 | Urban Agriculture and Organic Farming OEC 3100 3 3
16 | 22CH6401 | Biomass and Bio Refinery OEC 3ol o 3 3

Note: Non-Circuit Departmehts can add one Open Elective course in the above list to offer for the circuit branches

OPEN ELECTIVE Ill
Students shall choose anry one of the open elective courses such that the course content or title not
belong to their own programme.

COURSE - PERIODS | TOTAL
8 COURSE TITLE PERWEEK | cONTACT
NO. | CODE _ CATEGORY— 1= ! ERiops | CREDITS
1 [22EC7401 | Mobile Devices -Tools and Technology OEC 300 3 3
OPEN ELECTIVE IV
COURSE PERIODS TOTAL |.
SL. : COURSE TITLE CATEGORY PERWEEK CONTACT
NO. CODE . ‘ T 7 PERIODS | CREPITS
i 22157401 Genel:a.l s.tudles for competitive OEC 3 0 0 3 3
examinations
Human Rights, Women Rights
2 | 22LS7402 | . 4 Gender equity OEC 3 0 0 3 3
3 221.87403 | Indian ethos and Human values QEC 3 0 0 3 3
Financial independence and :
4 22087404 management QEC 3 0 0 3 3
5 | 220L.87405 | Yoga for Human Excellence OEC 3 0| 0 3 3
6 | 22187406 gem"cmy and Good OEC 3 | o o 3 '3
overnance .
7 22187407 | NCC Level - 11 OEC 3 0 0 3 3




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 vertical 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.

Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) /

Minor Degree (Optional).

HONOUR DEGREE VERTICAL COURSES

-

Vertical-1 Vertical II - Vertical I
S. No.| Sensor Technologies and IoT . Semiconductor Chip Design and
- . Advanced Communication Systems .
Testing
1 | Realtime Embedded Systems Cognitive Radio Networks Wide Bandgap Devices
. . Validation and Testing
2 | Sensor for IoT applications Remote Sensing Technology
Advanced Processor .
3 Architectures Rocketry and Space Mechanics Low Power VLSI
4 | IOT Processors Underwater Navigation Systems VLSI "ljc?stmg and Design for
Testability 7
5 | Wearable Devices Massive MIMO Networks M:xs:d Signal IC Design
Testing
"6 | ndustrial IoT and Industry 4.0 | Advanced Wireless Communication 1 13106 1C Design
Techniques :
Vertical-1
Sensor Technologies and IoT
S No.| Course Code Course Title Category| L | T | P | C | cia | EsE |TOTA

1 22EC5305 | Realtime Embedded Systems HDC 3101103 40 60 100
2 22EC6305 | Sensor for IoT applications HDC 3/05073 40 60 100
3 22EC6306 | Advanced Processor Architectures  HDC 370013 40 60 100
4 22ECT7304 | 10T Processors HDC 310103 40 60 100
5 22EC7305 | Wearable Devices HDBC 3101073 40 60 100
6 22EC8301 Industrial IoT and Industry 4.0 HDC 3104103 40 60 100

10




Vertical-II
Advanced Communication Systems

S No. |Course Code Course Title Category | L | T P | C | CIA, ESE TOLTA
1 22EC5306 | Cognitive Radio Networks HDC 310103 40 60 100
2 22EC6307 | Remote Sensing HDC 3101013 40 60 100
3 | 22BC6308 |Rocketry and Space Mechanics HDC 3101013 40 60 | 100
4 22EC7306 | Underwater Navigation Systems HDC 3(0(0]3 40 60 100
5 22EC7307 | Massive MIMO Networks HDC 3(04013 40 60 100
6 29ECS203 Advaqced Wireless Communication HDC slolols 40 60 100

Techniques
Vertical-TII )
Semiconductor Chip Design and Testing .

S No. |Course Code Course Title Category; L | T | P | C | CIA | ESE TOI:I‘A
1 | 22BC5307 | Wide Bandgap Devices HDC |3]|0]0 3 40 60 | 100
2 | 22EC6309 | YAlidationandTesting mpc | 30|03 | 40 | 6 7| 100

Technology
3 22EC6310 | Low Power VLSI HDC 3101013 40 60 100
4 | 20BCT308 | VLSI Testing and Design for HpC | 3(00|3| 40 | 6 | 100
_ Testability
s | 22mc7309 | MiXed Signal IC Design Hpc [ 3]0 |0 ]3] 40 | 60 | 100
esting
6 22EC8202 | Analog IC Design HDC 3 003 40 60 100
MINOR DEGREE VERTICAL COURSES
Embedded and IoT
S Course Periods Per Total
Course Title Cateso week Contact | Credits

Ne. Code Bory L | T | P | Periods

1 |29EC5601 |Electronics for Embedded Systems MDC 3 1ol 0 3 3

2 |722EC6601 Microcontl_'oller and its Applications MDC 3 ol o 3 3

3 |722EC6602 |Sensorand Embedded Systems MDC 3 1ol o 3 3

4 {29BC7601 |Fundamentals of 0T ' MDC 3 1ol o 3 3

5 [22EC7602 |Industriaf loT and Industry 4.0 MDC 3 1ol o 3 3

6 |[22EC8601 {oT for Smart Systems MDC s 1ol o 3 3

1




Vertical 11

Fintech and Block Chain
S C Periods Per Totaf
No g:;:e Course Title Category week Contact | Credits
' _ L | T| P | Periods
1 | 21C85602 | Financial Management MDC | 3 |00 3
5 | 21MB6231 | Fundamentals of Investment MDC 31010 3
"3 | 21MB6232 | Banking, Financial Services andInsurance MDC 3101 0 3
Introduction to Blockchain and its
4 | 21MB7231 | Applications MDC {3 {00 3 3
5 | 21MB7232 | Fintech Personal Finance and Payments MDC ol o 3 3
6 | 21MB8231 | Introduction to Fintech MDC 3001 0 3 3
Vertical III .
Entrepreneurship
S Course Periods Per Total
N C::;Z Course Title Category week Contact | Credits
o L T P | Periods
1 | 21BA5601 | Foundation of Entrepreneurship MDC 31 0 0 3 3
2 21BA6601 | 1peoduction to Business Venture MDC 3 0 0 3 3
3 21BA6602 | Team Building & Leadership } -y~ 3| o 0 3 3
Management for Business
4 21BA7601 | Creativity & ) Innovation in | .. 31 o 0 3 3
Entrepreneurship
5 21BA7602 | Principles of . Marketing MDC 3 0 0 3 3
Management for Business
6 71BA8601 | Human Resource Management MDC 5| o 0 3 3
for Entrepreneurs
1B 2 i i i
7 21BA860 Financing  New Business | 5o 31 o 0 3 3
- Ventures
Vertical IV
Environment and Sustainability
S C Periods Per Total ]
No Co::]':e Course Title Category week Contact | Credits
) L| T P | Periods
1 | 21CEXXXX Sustainable Infrastructure MDC 0 0 3 3
Developiment
> | 21AG6233 | Sustainable Agriculture and MDC 3] 0 | © 3 3
Environmental Management
3 | 21BM6233 | Sustainable Bio Materials MDC 3] 0 ] 0 3 3




. | Materials for Energy
2IME7233 Sustainability

MDC 3

21CE7233 | Green Technology

MDC 3

21CE8232 | Environmental Quality Monitoring MDC 3

and Analysis
P o o
Chair';rj:l-l’-}ios Dea
Chairmay - 503 |
« ECE - HiCET Dean (Academics }

#un > HICET
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SYLLABUS






SYLLABUS SEMESTER I

Programme Course Code Name of the Course LT P C
B.E./ MATRICES AND CALCULUS
B.Tech 22MAl1101 (Common to all Branches) 3
The learner should be able to
1. Construct the characteristic polynomial of a matrix and use it to identify Eigen values and
Eigenvectors
Course 2. Impart the knowledge of single variate calculus.
Objective 3. Familiarize the student with functions of several variables. .
4. Acquaint the student with mathematical tools needed in evaluating multiple integrals and their
applications.
5. Make a vector differential operator for vector function and theorems to solve engineering problems.
Instructio
Unit Description nal
- Hours
Matrices )
I Eigen values and Eigen vectors — Properties of Eigen values and Eigen vectors (without 12
proof) - Cayley - Hamilton Theorem (excluding proof) - Reduction of a quadratic form to
canonical form by orthogonal transformation.
Single Variate Calculus
1} Rolle’s Theorem — Lagrange’s Mean Value Theorem - Maxima and Minima — 12
Taylor’s and Maclaurin’s Series.
Functions of Several Variables
1{} Partial derivatives - Total derivative - Jacobians — Maxima and minima of functions of two 12
variables and Lagrange’s method of undetermined multipliers.
Integral Calculus '
Double integrals in Cartesian coordinates — Area enclosed by plane curves (excluding 12
v surface area) — Triple integrals in Cartesian co-ordinates — Volume of solids (Sphere,
Ellipsoid, Tetrahedron) using Cartesian co-ordinates.
Yector Caleulus
Gradient, divergence and curl vectors - Green's theorem - Stoke’s and Gauss divergence 12
v
theorem (statement only) for cubes only.
. Total Instructional Hours 60
At the end of the course, the learner will be able to ‘
CO1: Compute Figen values and Eigen vectors of the given matrix and transform given quadratic form
Course into canonical form. ‘ o o . o
Outcome CO2: Apply the concept of: differentiation to identify the maximum apd minimum values of curve.
CO3: Able to use differential calculus ideas on several variable functions.
CO4: Apply multiple integral ideas in solving areas, volumes and other practical problems.
COS5: Apply the concept of vector calculus in two and three-dimensional spaces.
TEXT BOOKS:

T1 - Erwin Kreyszig, “Advanced Engineering Mathematics”, John Wiley & Sons, 10™ edition, 2019.
T2 - K. P. Uma and S. Padma, “Engineering Mathematics I (Matrices and Calculus) “, Pearson Ltd,2022.

REFERENCE BOOKS:
R1 - Jerrold E. Marsden, Anthony Tromba, “Vector Calculus”, W.H.Freeman, 2003-Strauss M. J, G. L Bradley and K. J
.Smith, “Multivariable calculus”, 6™ edition, Prentice Hall, 2011.
R2 - Veerarajan T, “Engineering Mathematics”, 5™ edition, Mc Graw Hill Education(India) Pvt Ltd, New Dethi, 2016.
R3 - G. B. Thomas and R. L. Finney, “Calculus and Analytical Geometry”, 9™ Edition, Addison Wesley Publishing

Company, 2016.
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1;(;3 o1 | P02 | PO3 | PO4 | POS | POG | POT | POS | PO9 | PO10 | POL1 | PO12 | PSOL | PSO2
col T3 3 13 (332 2] -[-11 ] 271213132
cor 5 13 13 [ 53 122 21 - -1 1]2[21]2]?2
Cos T3 T3 3 (3122 2 -]-1 112712 1l2]}32
Cor 3 15 3 [ 3 |2 22 - 1[27]%2/]2]?2
Cos T3 13 3 [ 321212 -] -t ]2 1213].S3
avG | 3 | 3 13 |3 |22] 2 ]2 T | 2 | 2 | 24 | 22

S s -

hairman- BoS Dean-Aca¥emics
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ramme/ :
Pl;::gmzstere Course Code Name of the Course L . T P C
CHEMISTRY FOR ELECTRICAL
B.E./B.Tech/1 2MCY1153 SCIENCES (EEE ECE & E&D) 2 0 2 3
The learner should be able to
1. Acquire knowledge on the concepts of chemistry involved in display systems and conducting polymer
materials.
C(.)urs.e 2. Extend the knowledge on the concepts of purification of water.
Objective 3. Extend the knowledge on principles of electrochemistry and modern batteries
4, Enhance the fundamental knowledge on the mechanism of corrosion and its control.
5. Gain knowledge on the E-waste management methods.
Unit Deseription Instructional
Hours
Water Science
Impurities in Water, Hardness of Water and Boiler feed Water — Boiler troubles -Sludge
and scale formation, Caustic embrittlement, priming and foaming, boiler corrosion- -
1 Softening Method - Ion-Exchange Method, Desalination of Brackish Water - Reverse | 649
Osmosis.
Estimation of hardness of water by EDTA,
Determination of Dissolved Oxygen in sewage water by Winkler’s method.
Estimation of alkalinity of water sample by indicator method.
Polymers in Electronics
Conducting polymers — Definition — Properties — Applications - Synthess, Propert]es and
1 applications of Polyacetylene, Polyaniline, Poly-p-phenylenesulphide, Polypyrrole, 6
Polythiophene. Biodegradable polymer: Preparation, Properties and applications of Poly
Lactic acid (PLA).
Electrochemical Cell and Energy Storage
Electrochemical cells - Single and Standard Electrode Potential - Nernst equationfor single
I electrode potential. EMF series - Applications. Batteries - Components - Classification - 6+3
Construction, workingand applicationsofelectric  vehicle batteries - Lithium-
ionbattery,Nickel-Metal Hydride Batteries and Solar Cells.
Estimation of Ferrous iron by Potentiometry.
Corrosion Science
Introduction, Chemical corrosion — Pilling Bedworth rule — electrochemical corrosion —
v theory and types of electrochemical corrosion - Galvanic corrosion, Differential aeration 6
cotrosion. Corrosion control — Sacrificial anode and impressed cathodic current methods -
factors influencing the rate of corrosion. -
Electronic Waste Management
E-waste - Introduction - Definition — Sources - Effects of E-waste on environment and ™
v human health - need for E-waste management - Extraction Gold and copper from printed 6*{
circuit boards (PCBs) - Disposal treatment methods of E-waste - recycling of E-waste. -
Estimation of copper by EDTA method.
Total Instructional Hours 45
At the end of the course, the learner will be able to
CO1: Utilize the electronic materials for various applications.
CO2:Explain the basic properties of water and its usage in domestic and industriat purposes.
Course CO3: Develop knowledge on the basic principles of electrochemistry and applications of energy conversion -
Outeome and storage devices.
CO4: Develop knowledge and understand the causes of corrosion and methods for corrosion prevention and
protection of materials. :
CO035: Utilize the knowledge to handle the E-waste and reduce its impacts on environment.
TEXT BOOKS:

T1 - P. C. Jain & Monica Jain, “Engineering Chemistry” Dhanpat Rai Pub, Co., New Delhi, 17" edition, (2022).

T2 -O. G. Palanna, “Engineering chemistry” McGraw Hill Education India (2017).
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REFERENCE BOOQKS:
R1 - Shikha Agarwal “Engineering Chemistry -Fundamentals and Applications, Cambridge University oPress, Delhi, 2019
R2 - 8. 8. Dara “A Text book of Engineering Chemistry” S, Chand& Co. Ltd., New Dethj (2018).

ll’,‘s)g PO1 | P02 | PO3 | PO4 | POS PO6 | PO7 | POS | PO9 | PO10 | PO11 | POI12 | PSOL Pso2 |

cot| 2 [ 3 | 3 1 1 I 1 - 1 - 1 2

coz | 2 | 3 2 1 1 1 1| - 1 -l 2

co3| 2 | 2 { 2| 2 1 1 | . 1 - 1 2

Co4| 2 | 2 (2 | 2 1 1 1 - I ] I 5 )

cos| 2 | 3 | 2 - - S ) ] 0. ]

AVG | 2 | 26 (22 | 15| 1 1| 14| . 1 - 1 2 B
Chairman- BoS

Chairman - Bos

» ECE - HiCET

b
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Programme

Course Code Name of the Course L T

B.E/B.Tech 22HE1151

ENGLISH FOR ENGINEERS
(Common to all Branches)

The student should be able
1. To improve the communicative proficiency of learners.

Course 2. To help learners use language effectively in professional writing.
Objective 3. To advance the skills of maintaining the suitable one of communication.

4. To introduce the professional life skills.
5. To impart official cormmunication etiquette.

Unit

Description

Instructional
Hours

Language Proficiency: Types of Sentences, Functional Units, Framing question.
Writing: process description, Writing Checklist. Vocabulary — words on environment.
Practical Component: Listening- Watching short videos and answer the questions,
Speaking- Self introduction, formal & semi-formal, Reading- Purpose of Reading -
Churning & Assimilation, Interpreting Ideas - Interpreting Graphs in Technical Writing.

T+2

a

Language Proficiency: Tenses, Adjectives and adverbs. Writing: Formal letters (letters
conveying positive and negative news), Formal and informal email writing (using
emoticons, abbreviations& acronyms), reading comprehension. Vocabulary— words on
entertainment. Practical Component: Listening-Comprehensions based on TED talks
Speaking- Narrating a short story or an event happened in theit life Reading - Skimming
— Scanning - Reading: Scientific Texts — Literary Texts R

T+2

IH

Language Proficiency: Prepositions, phrasal verbs. Writing: Formal thanks “giving,
Congratulating, warning and apologizing letters, cloze test. Vocabulary — wotds on tools.
Practical Component: Listening-Listen to songs and answer the questions Speaking-Just
a minute Reading- Reading feature articles (from newspapers and magazines) -Reading to
identify point of view and perspective (opinion pieces, editorials etc.)

5+4

v

Language Proficiency: Subject verb concord, Prefixes & suffixes. Writing: Preparing
agenda &minutes, writing an event report. Vocabulary— words on engineering process.
Practical Component: Listening- Comprehensions based on Talk of orators or interview
shows Speaking-Presentation on a general topic with ppt. Reading- Reading
Comprehension - Techniques for Good Comprehension - - Sequencing of Sentences.

5+4

Language Proficiency: Modal Auxiliaries, Active & passive voice, Writing: Project
report (proposal & progress) ,sequencing of sentences Vocabulary —words on engineering
material Practical Component: Listening- Listening- Comprehensions based on Nat
Geo/Discovery channel videos Speaking- Preparing posters and presenting as a team.
Reading- Biographies, travelogues, technical blogs.

6+3

Total Instructional Hours

45

Course

After completion of the course the learner will be able
CO1; To cominunicate in a professional forum

CO02: To speak or write a content in the proficient language

Outcome CO3: To maintain and vse appropriate one of the communication.

" CO4: To read , write and present in a professional way.
CO35: To follow the etiquettes in formal communication.

TEXT BOOKS:
T1- Norman Whitby, “Business Benchmark-Pre-intermediate to Intermediate”, Cambridge University

Press,2016.T2-
T2- Raymond Murphy, “Essential English Grammar”, Cambridge UniversityPress,2019.

REFERENCE BOOKS:
R1- Meenakshi Raman and Sangeetha Sharma. “Technical Communication- Principles and Practice™,

Oxford University Press, 2009.

R2-Raymond Murphy, “English GrammarinUse”-4"editionCambridgeUniversityPress,2004.
R3-Kamalesh Sadanan“A Foundation Course for the Speakers of Tamil-Part-I & I1”, Orient Blackswan,2010.
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 PO12 | PSO1 | PSO1 | PSO2
col1| 2 1 2 2 2 3 1 i r 2
cox | 2 1 1 1 1 |2 | 2 3 2 2 2
co3 | 2 1 1 1 2 3 3 3 i 1 2 1
co4 | 2 1 1| 2 2 2 3 1 1 2
cos | 2 i 1 2 3 3 i 1 2
AVG | 2 1 1 1 1.6 | 22 | 24 3 1 1.2 1 2 1.75
Chairman- BoS Dean-Acidemics
Chairman - Bog Uean {Aeadeq,.,
ECE - HiCEFT Ricgy :
Programme Course - Name of the Course L T|PiC
Code

BE-ECE 23IEC1152 Fundamentals of Electronics and Communication 2 ol213

Engineering

The student should be able

Acquire elementary knowledge on Electron Devices and

Familiarize the Logic gates Operation and digital circuit designs

Explore the Operation and Characteristics of Linear Integrated Circuits.
Be exposed to the basic operation of various communication technologies.
To impart knowledge about the Sensor Applications

Course
Objective

o=

Unit , - Description I“s;l;f:;:na]
ELECTRONICS FUNDAMENTALS

I Ohm's law, Voltage, Current, Resistance, Power, Voltmeter, Ammeter, Multimeter, 6
Resistors in Series and Parallel circuits, Diodes, Transistors, LED.
DIGITAL FUNDAMENTALS

Number Systems: Binary —- Octal — Hexadecimal, Logic gates - OR, AND, NOT, EX- 6
OR, NOR, NAND, Realization of simple 2x2 Boolean equations using Logic Gates,
Adder, Subtractor

LINEAR INTEGRATED CIRCUITS .
Il | Op-Amp: Adder-Subtractor, IC555 Timer and its Applications: lamp flashers, pulse 6
generation, logic clocks, tone generation, security alarms.
COMMUNICATION TECHNOLOGIES

IV | AM & FM Radio, RF-ID, IR Communication, Bluetooth, Zigbee, Wi-Fi, Mobile 6
Communication; 2G to 6G, GSM, GPS'
SENSORS AND ITS APPLICATIONS
V | Sensors: IR range semsor — IR proximity sensor- Ultrasonic range sensor- Touch 6
Sensor, Miniprojects using Arduino.

I

Theory Instructional Hours 30

Practicals- List of Experiments:

1. Measurement of voltage, current using Ohms Law and testing of circuit continuity 15

2. Realization of Boolean equation using logic gates
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3. Blinking LED using IC555 Timer
4. Study of GSM & GPS Technology
5. Mini Project: Design & Development of Overhead Tank Water Level Controller

Total Instruction Hours 45

A fter completion of the course the learner will be able
CO1: Understand Fundamentals of Electronics

C02: Able to design digital circuits.

CO3: Able to develop integrated circuits using op-amp IC and 555 Timer IC.
C0O4: Understand Fundamentals of Communication.

CO35: Able to design application circuits using sensors

Course Outcome

TEXT BOOKS:
T1- Robert Boylestad and Louis Nashelsky,“Electron Devices and Circuit Theory™Prentice Hall, 10%edition,July2008

T2-Thomas L. Floyd, “Digital Fundamentals”, 10th Edition, Pearson Education Inc, 2011.
T3- Dennis Roddy, John Coolen ,” Electronic Communications”, 4" edition, Pearson Education, 2009
T4- D.Roy Choudhry, Shail Jain, “Linear Integrated Circuits”, Wiley Eastern, New Delhi, 2014.

REFERENCE BOOKS:
R1- Simon Haykin, “Communication Systems”, 4Pedition, Wiley Publication, New Delhi, 2011.
R2- Ramakant A. Gayakwad, “OP-AMP and Linear ICs”, 4th Edition, Pearson Education, 2015
R3- Thomas L. Floyd, “Digital Fundamentals™, 10th Edition, Pearson Education Inc, 2011.

R4 - .

PO1 | PO2 | PO3 | PO4 PO9 | PO10 | PO11 | POI12 | PSO1 | PSO2
Co1 3 3 3 3 - - - - 3 2
co2 | 3 3 3 3 - - - - 2 2
CcCo3 | 3 3 3 3 - - - - 2 2
CO4 3 3 3 3 - - - - 2 3
Ccos| 3 3 3 3 - - - - 2 3
AVG | 3 3 3 3 - - - - 2 2

g al‘ljb-ZI BoS
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: ~ HICET
Programme Cg:;:e Name of the Course L| T P C
B.E/B.Tech 22IT1151R PYTHON PROGRAMMING AND
o B PRACTICES AGRI, CHEM,FT,AERO, 21 0 2 3
AUTO, CIVIL,MECH, MECT,ECE,BME)

The learner should be able
1. To know the basics of algorithmic problem solving
To read and write simple Python programs

- To develop Python programs with oond1t1onals and loops and to define Python
functions and call them

4. To use Python data structures — lists, tuples, dictionaries

5. Todo mput/output with files in Python

Course 3 )
Objective )

Unit Description Instructional
Hours




ALGORITHMIC PROBLEM SOLVING

Algorithms, building blocks of algorithms (statements, state, control flow,
functions), notation (pseudo code, flow chart, programming language), algorithmic
1 problem solving, simple strategies for developing algorithms (iteration, recursion).
Illustrative problems: To find the Greatest Common Divisor (GCD)oftwo
numbers, Fahrenheit to Celsius, Perform Matrix addition. '

5+4

DATA, STATEMENTS,CONTROL FLOW - _

Data Types, Operators and precedence of operators, expressions, statements,
comments; Conditionals: Boolean values and operators, conditional (if), alternative
1 (if -else), chained conditional (if —elif-else); Iteration: state, while, for, break,
continue, pass;

Simple algorithms and programs: Area of the circle, check the given year is
Leap year or not, Factorial of a Number. :

5+4

FUNCTIONS, STRINGS .

Functions, parameters and arguments; Fruitful functions: return values, local and
global scope, function composition, recursive functions. Strings: string slices, 5+4
immutability, string functions and methods, string module. '
Illustrative programs: Perform Linear Search, Selection sort, Sum of all
elements in a List, Pattern Programs

I

LISTS, TUPLES, DICTIONARIES

Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning
lists, list parameters; Tuples: tuple assignment, tuple as return value; Dictionaries:
v operations and methods; advanced list processing - list comprehension. 544
Illustrative programs: List Manipulation, Finding Maximum in a List, String
processing.

FILES, MODULES, PACKAGES

Files and exception: text files, reading and writing files, errors and exceptions,
\% handling exceptions, modules, packages . 9
Illustrative programs: Reading writing in a file, word count, Handling
Exceptions

Total Instructional Hours 45

At the end of the course, the learner will be able to

CO1: Develop algorithmic solutions to simple computational problems

CO?2: Read, write, execute by hand simple Python programs

CO3: Structure simple Python programs for solving problems and Decompose a Python
program into functions

CO4: Represent compound data using Python lists, tuples, dictionaries

CO5: Read and write data from/to files in Python Programs.

Course
Qutcome

TEXT BOOKS: o

T1: Guido van Rossum and Fred L. Drake Jr, An Introduction to Python — Revised and updated for Python 3.6.2,
Shroff Publishers, First edition (2017).

T2:S. Annadurai, S.Shankar, 1.Jasmine, M.Revathi, Fundamentals of Python Programming, Mc-Graw Hill
Education (India) Private Ltd, 2019.

REFERENCE BOOKS: .

R1:CharlesDierbach, —Introduction to Computer Science using Python: A Computational Problem- Solving Focus,
Wiley India Edition,2013. e :

R2:Timothy A. Budd, —Exploring Pythonl, Mec-Graw Hill Education (India) Private Ltd., 2015

R3:Robert Sedgewick, Kevin Wayne, Robert Dondero, —Introduction to Programming in Python: An Inter-
disciplinary Approach, Pearson .

India Education Services Pvt. Ltd., 2016
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Programme

%’;’J:e Name of the Course L T P 1C

B.E./
B.Tech

22HE1095 . UNIVERSAL HUMAN VALUES i
(COMMON TO ALL BRANCHES)

Coﬁrse
Objectives

The student should be made

Human Values and movement towards value-based living in a natural way.

interaction with Nature.

1. To help the students appreciate the essential complementarily between "VALUES' and ‘SKILLS’
to ensure sustained happiness and prosperity which are the core aspirations of all human beings.

D, TofacilitatethedevelopmentofaHolisticperspectiveamongstudentstowardslifeandprofession

as well as towards happiness and prosperity based on a correct understanding of the Human

reality and the rest of existence. Such a holistic perspective forms the basis of Universal

3.To high light plausible implications of such a Holistic understanding interms of ethical
human conduct, trustful and mutually fulfilling human behavior and mutually enriching

Unit

Description

Instructi
onal
Hours

Introduction to Value Education
Right Understanding, Relationship and Physical Facility (Holistic Development and
the Role of Education)-Understanding Value Education - Self-exploration as the
Process for Value Education - Continuous Happiness and Prosperity — the Basic
Human Aspirations - Happiness and Prosperity — Current Scenario - Method to
Fulfill the Basic Human Aspirations

6

a

e .’g‘., 3

- with.the Body - Programme to ensure self- regulation and Health

Harmony in the Human Being and Harmony in the Family

Understanding Human being as the Co-existence of the Self and the Body -
Distinguishing between the Needs of the Self and the Body - The Body as'an
Instrument of the Self - Understanding Harmony in the Self- Harmony of the Self

tn e

: Earmony in the Family and Society

armony in the Family — the Basic Unit of Human Interaction. Values in Human to
uman Relationship "Trust’ - the Foundational Value in Relationship Values in)
uman to Human Relationship Respect' — as the Right Evaluation
nderstanding Harmony in the Society

v

nderstanding Harmony in the NatureInter connectedness, self-regulation and
utual Fulfillment among the Four Orders of Nature- Understanding Existence as|
o-existence of mutually interacting units in afl pervasivespace Realizing Existence

E rmony in the Nature / Existence

Co-existence at All Levels The Holistic Perception of Harmony in Existence.
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Vision for the Universal Human Order

mplications of the Holistic Understanding — a Look at Professional Ethics

\Y atural Acceptance of Human Values Definitiveness of (Ethical) Human Conduct A 6
" |Basis for Humanistic Education, Humanistic Constitution and Universal Human
rder-Competence in Professional Ethics Holistic Technologies, Production S¥stems

d Management Models-Typical Case Studies Strategies for Transition: towards
alue-based Life and Profession

Total Instructional Hours

. - 30
At the end of the course, the learner will be able
Course CO1: To become more aware of holistic vision of life - themselves and their surroundings.
Qutcome ICO2: To become more responsible in life, in the Society and in handling problems with

sustainable Solutions.

CO3: To sensitive towards their commitment towards what they understood towards
environment and  Socially responsible behavior.

ICO4: To able to apply what have learnt to their own self in different day-to-day settings in real
life and In handling problems with sustainable solutions. _

© ICO5: To develop competence and capabilities for maintaining Health and Hygiene.

eference Books:
1.A Foundation Course in Human Values and Professional Ethics, R R Gaur, R Asthana, G P Bagaria, 2™
evised Edition, Excel Books, New Delhi, 2019. ISBN 978-93-87034-47-1
.Teachers’ ManualforAFoundationCourseinHuman ValuesandProfessionalEthics, RRGaur, R Asthana,G P
Bagaria, 2" Revised Edition, Excel Books, New Delhi, 2019. ISBN 978-93- 87034-53-2
JeevanVidya: EkParichaya, A Nagaraj, Jeevan Vidya Prakashan, Amarkantak,1999.
4 Human Values, A.N. Tripathi, New Age Intl. Publishers, New Delhi, 2004.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11 | POL2
col1| 2 3 3 - 2 | .- . - 2 - - 2
coz | 2 3| 3 - 2 - - - 2 - - 2
co3 | 2 3 3 - 2 - - - 2 - - 2
co4 | 2 3 3 - 2 - - - 2 - - 2
cos | 2 3 3 - 2 - - - 2 - - 2
AVG | 2 3 3 - 2 - - - 2 - - 2
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Programme Cg:;:e Name of the Course L T P
22HE1072 ~ENTREPRENEURESHIP AND 1 0 0
'BE./B.Tech INNOVATION e
{Common to all Branches)

The student should be made

Course 1. To acquire the knowledge and skills needed to manage the development of innovation.
Objectives 2. Torecognize and evaluate potential opportunities to monetize these innovations.
3. To plan specific and detailed method to exploit these opportunities.

4, To acquire the resources necessary to implement these plans.
5. To make students understand organizational performance and its importance.

Module Description
1 - nirepreneurial Thinking
2 nnovation Management
3 Design Thinking
4 Opportunity Spotting / Opportunity Evaluation
5 Industry and Market Research
6 Innovation Strategy and Business Models .
7 [Financial Forecasting
8 Business Plans/ Business Model Canvas
9 Entrepreneurial Finance
10 Pitching to Resources Providers / Pitch Deck
11 INegotiating Deals
12 New Venture Creation
13 ILean Start-ups
14 [Entrepreneurial Ecosystem
15 Velocity Venture

TOTAL INSTRUCTIONAL HOURSI 15

At the end of the course, the learmer will be able to

CO1: Understand the nature of business opportunities, resources, and mdustrles in critical and
creative aspects.

CO2: Understand the processes by which innovation is fostered, managed, and commercialized.
CO3: Remember effectively and efficiently the potential of new business opportunities, -

CO4: Assess the market potential for a new venture, including customer need, competitors, and
industry attractiveness.

CO35: Develop a business model for a new venture, including revenue. Margins, operations,
working capital, and investment

Course Outcome

TEXT BOOKS _
T1: AryaKumar“Entrepreneurship—CreatingandleadinganEntrepreneurial Organization”,Pearson,SecondEdition(2012).
T2.EmrahYayici“DesignThinkingMethodology*, Artbiztech, F1rstEd1t10n(2016)

REFERENCE BOOKS

R1: Christopher Golis “Enterprise & Venture Capital”, Alien &Unwm Publication, Fourth Edition (2007).

R2: ThomasLockWood‘&EdgerPapke“InnovatlonbyDem gn”,CareerPress.com,SecondEdition(2017).

R3: Jonathan Wilson “Essentials of Business Research”, Sage Publication, First Edition(2010).

WEB RESOURCES
W1:htips://blof. forgeforward.in/tagged/startup-lessons
W2:https://blof.forgeforward.in/tagged/entrepreurship
W3:https://blof.forgeforward.in/tagged/minimym-viable-product
W4:hitps://blof.forgeforward.in/tagged/minimum-viable-product
W 5:https://blof.forgeforward.in/tagged/innovation
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | POl0 | PO11 | POI2
cor | 3 | 3 3 3 3 - - - - 2 2 8| 2
coz | 3 3 3 3 2 - - - - 2 2 2
co3 | 3 3 3 2 3 - - - - 2 2 2
co4 | 3 3 3 2 3 - - - - 2 2 2
cos| 3 3 3 3 3 - - - - 2 1 2
AVG 3 3 3 2.6 2.8 - = - - 2 1.8 2
Chairman- BoS = Dean-Academic
Chairman - Bos Dean (4,
T (Academics
ECE - HiCE ; Hi )
iCET - .
Programme Course Name of the Course LT roe
Code
B.E./B.Tech 2MC1094 HERITAGE OF T IL 2 0 ¢ 1
: (Common to all Branches)
The learner should be able to
1. Introduce students to the great History of Tamil literature,
Course 2. Establish the heritage of various forms of Rock art and Sculpture art.
Objective 3.  To study and understand the various folk and Martial arts of Tamil culture
4. Introduce students to Ancient Tamil concepts to understand the richness of Tamil
literature. .
5. To learn about the various influences or impacts of Tamil language in Indian culture,
Unit Descripti Instructional
escription
Hours
I [Language and Literature
Language families in India — Dravidian Languages — Tamil as a classical language — Classical
Literature in Tamil- Secular nature of Sangam Literature — Distributive justice in Sangam 6

Literature — Management principles in Thirukural — Tamil epics and impacts of Buddhism &
Tainism in Tamil and Bakthi literature of Azhwars and Nayanmars — Forms of minor poetry _
Development of Modern literature in Tamil — Contribution of Bharathiyar and Bharathidasan.

I |[Heritage _ Rock Art Paintings to Medern Art — Sculpture

Hero Stone to Modern Sculpture — Bronze icons — Tribes and their handcrafts - Art of temple
icar making — Massive Terracotta sculptures, Village deities, Thiruvalluvar statue at 6
K anyakumari, Making of musical instruments — Mridangam, Parai, Yazh and Nadhaswaram -
Role of Temples in social and economic life of Tamils,

I [Folk and Martial Arts

Therukoothu, Karagattem, Villupattu, Kaniyankoothu, Oyilattam, Leather puppertry, . 6
Silambattam.,Valari Tiger dance — Sports and Games of Tarnils.
Thinai Cencept of Tamiis
v Flora and Fauna of Tamils — Aham and Puram Concept from Tholkappiyam and Sangam
Literature — Aram concept of Tamils — Education and Literacy during Sangam Age - Ancient 6

Cholas.

cities and ports of Sangam age — Exporot and Import during Sangam age — Overseas conquest of

Contribution of Tamils to Indian National Movement and Indian Culture

Vv [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 6
Medicine ~ Inscriptions & Manuscripts — Print History of Tamil books.

Total Instructional Hours 30
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|At the end of the course, the learner will be able to

ICO1: Learn about the works pertaining to Sangam age

ICO2: Aware of our Heritage in art from Stone sculpture to Modern Sculpture.
Course CO3Appreciate the role of Folk arts in preserving, sustaining and evolution of Tamil culture.
Outcome  |CO4: Appreciate the intricacies of Tamil literature that had existed in the past.

CO35: Understand the contribution of Tamil Literature to Indian Culture *

TEXT BOOKS:

T1: Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL - (in print)

T2: Social Life of the Tamils - The Classical Period (Dr,S.Singaravels) (Published by:International Institute of Tamil
Studies.

T3: Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)(Published by: International
Institute of Tamil Studies).

REFERENCE BOOKS:

R1-The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by: International Institute of Tamil
Studies)

R2- Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu TextBookand Educational
Services Corporation, Tamil Nadu)

R3-Journey of Civilization Indus to Vaigai (R.Balakrishnan) {Published by: RMRL) — ReferenceBook.

l;,gg PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO1O | PO11 ro12 [
CO1 2 3 3 - - - - - 2 - 2
coz| 2 | 3 | 3 | - - - - N 2
CO3 2 3 3 - - - - - 2 2
C0o4 | 2 3 - - - - - - 2 27
COos 2 -3 - - - - - - 2 2
AVG | 2 3 13 - - - - - 2 g2
P Han b—
Chairman- BoS Dean-Academics
Chairman - Bos Dean {Academic.
ECE - HiCET s~ HICET -
Course Code Course Title ' L|T|P
rogramme
B.E/B.TECH 22HE1073 INTRODUCTION TO SOFT SKILLS 21010
1. To develop and nurture the soft skills of the students through inétruction, knowledge acquisition,
demonstration and practice.
Olf‘outljse 2. To enhance the students ability to deal with numerical and quantitative skiils,
jectives: .
3. To identify the core skills associated with critical thinking.
4. To develop and integrate the use of English language skills.
Unit Description Inst;luctlonal
ours

Lessons on excellence

: Skill introspection, Skill acquisition, consistent practice 2

Logical Reasoning Problem Solving - Critical Thinking- Lateral Thinking -
II | Coding and Decoding — Series — Analogy - Odd Man Out - Visual Reasoning - 11
Sudoku puzzles - Attention to detail

Quantitative Aptitude

Addition and Subtraction of bigger numbers - Square and square roots - Cubes
HI | and cube roots - Vedic maths techniques - Multiplication Shortcuts - S 11
Multiplication of 3 and higher digit numbers — Simplifications - Comparing
fractions - Shortcuts to find HCF and LCM - Divisibility tests shortcuts -




Algebra and functions
Recruitment Essentials
v Resume Building - Impression Management - 2
Verbal Ability ’
V| Nouns and Pronouns — Verbs - Subject-Verb Agreement - Pronoun-Antecedent 4
— Agreement — Punctuations
Total Instructional Hours 30
CO1: | Students will analyze interpersonal communication skills. public speaking skills.
C02: | Students will exemplify tautology, contradiction and contingency by logical thinking.
| Students will be able to develop an appropriate integral form to solve ail sorts of
CO3: L.
Course quantitative problems.
QOutcome: Cod: Students can produce a resume that describes their education, skills, experiences and
' " | measurable achievements with proper grammar, format and brevity.
CO5: Students will be developed to acquire the ability to use English language with an error while
" | making optimum use of grammar,
—§ Hayh— -
Chairman- BoS - T Dean-Academics
Chairman - Bos Dean (Academics;
e \ HiCET —

"ECE - HiCET
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9229

B.E/B.Tech 22MC1093 SLLpirLY 2 0 0 1
Unit : Description Imt]ﬁf:'i_: nal

I 3
3

1
3

11
3

v
3

V.

Total Instructional Hours 15



PO&PSO | PO1 PO2 PO3 PO4 PO5 PO6 | PO7 [ POS | POY | PO1Ds{ POI 1_ PO12
cO1 2 3 3 - - - - - 2 - - 2
co2 2 3 3 - - - - - 2 - - 2
Co3 2 3 3 - - - - - 2 - - 2
CO4 2 3 - - - - - - 2 - - 2
CO5 2 3 - - - - - - 2 - - 2
AVG - 2 3 3 - - - - - 2 - - 2

=P Haoy o |
Chairman- BoS Dean-Academjcs
Chairman - Bes

ECE - HiCET




Hindusthan College of Engineering and Technology
An Autonomous Institution, Approved by AICTE, New Delhi, Affiliated to Anna University, Chennai
Accredited by NBA (AERO, AUTO, CIVIL, CSE, ECE, EEE, IT, MECH, MCTS)
Accredited by NAAC ‘A++’ Grade with CGPA of 3.69 out of 4 in Cycle 2
Valley Campus, Coimbatoré - 641 032, Tamil Nadu, INDIA

_ 7
TUVRheiniar
FAnED

SYLLABUS REVISION AND NEW COURSE INTRODUCED DETAILS FOR THE
REGULATION 2022 — ACADEMIC YEAR 2024-25 ODD SEMESTER

-

Course introduced

S. Year | Semester Existing course Introduced course Percei‘ltage
No (in academic Year 2023-24) (for 2024-25) ol
Revision
22ECI1152- FUNDAMENTALS OF
ELECTRONICS AND
1 I I 22EC1151- ELECTRON DEVICES COMMUNICATION ENGINEERING 100

/P. \/’M)—-—'—"

Chairman Bos : Dean-Academics
Chairman - Bos Pean (Academics)

BCE - HiCET e, HICET
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Curriculum
R2022






Curriculum under R2022
(for the batch admitted during 2023 — 2024)

SEMESTER I
S. | COURSE COURSE
No| CODE COURSE TITLE catecory| V| T c |Tce| c1a | ESE | TOTAL
THEORY
1 | 22MAI1101 |MATRICES AND CALCULUS BSC | 3 [1] 4 | 4 |40 ] 60 | 100
THEORY WITH LAB COMPONENT
2 | 22€Y1151 |CHEMISTRY FOR CIRCUIT ENGINEERING BSC 2 | o 3] 4 | 50| 50 100
3 | 22HE1151 |ENGLISH FOR ENGINEERS HSC 2 10 3| 4 {501 5" 100
4 | 22EC1151 |ELECTRON DEVICES ESC 2 10 37 4 |50 | 50| 100
251111517 | PYTHON PROGRAMMING AND
PRACTICES/ OBJECT ORIENTED
5 | 22081152 | bo(iGR AMMING USING PYTHON (IBM ESCACC | 2 | 0 3| 4 150 | 50| 100
STUDENTS ONLY)
EEC COURSES (SE/AE)
ENTREPRENEURSHIP & INNOVATION
6} 22E1072 {00 branches) AEC 130 1§51 21001 0 100
7 y22HE1073 {0 [RODUCTIONTO SOFT SKILLS SEC 2 {03 0 1 11008 0 § 100
(Common to all branches) i ]
MANDATORY COURSE
MC
22MC1093/ .
8 |ome1004 | SWIAFLOL /HERITAGE OF TAMIL 2 |0 t | 2 [100] 0 100
o |2amcioes | UNIVERSAL HUMAN VALUES AEC 2 o ol 2 sl e | 100
(Common to all branches)
TOTAL, 18 | 1 18 | 26 | 580 | 320 | 900
SEMESTER 11
S. | COURSE . COURSE
Nol cobE COURSE TITLE CATEGORY T | P | C ITCP|CIA | ESE |TOTAL
THEORY
1 | 22MA2102 |DIFFERENTIAL EQUATIONS AND LAPLACE TRANSFORM |  BSC 1] o0 4| 40| 60| 100
2 | 22cv2101 |ENVIRONMENTAL STUDIES ESC oo 3140 | 60 | 100
3 | 22PH2101 |BASICS OF MATERIAL SCIENCE BSC 0o 3 140 | 60| 100
THEORY WITH LAB COMPONENT
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4 ¢ 22PH2151 PHYSICS FOR CIRCUIT ENGINEERING PROGRAMME BSC 21012 (3] 4 50| 50 100
5 | 22HE2151 |FFFECTIVE TECHNICAL COMMUNICATION HSC 210123 4 50 | 50 100
22C82255 |PROGRAMMING USING C PCC : ¢
6 21012 (3| 4 50 | 50 100
22C82253 [JAVA FUNDAMENTALS (IBM STUDENTS ONLY) IcC :
PRACTICAL \
7 1 22ME2001 |ENGINEERING PRACTICES ESC 0j0] 42 2 ¢ 60 | 40 100
. g EEC COURSES (SE/AE)
g 22HEZ071 iDESIGN THINKING AEC siototalaiionl o 100
Common to all branches)
22HE2073 ISOFT APTITUDE-I
9 SOFT SKILLS AND up SEC 1803021311008 0 100
(Common to all branches)
MANDATORY COURSES
22MC2094/ | S OnDn COnnnGnnnnaonno MC
10 OO0 I Onon/ TAMILS 2lololil2 100l o 100
22MC2095 |AND TECHNOLOGY
All students shall enroll, on admission, in
* i ice - anyone of the personality and character
11 | 22MC2093 INCC */NSS / YRC / Sports / Clubs / Society Service MC p y p ty L
Enrollment (Common) evelppment programmies and undergo
training for about 80 hours
TOTAL| 18 | 1 |10 {231 29 (630:370| 1000
SEMESTER IH
COURSE
S.N | COURSEC COURSETITLE L| | P | C |TCP| CIA | ESE | TOTAL
0 ODE CATEGORY
THEORY
COMPLEX ANALYSIS AND
I} 22MA3102 | g A NSFORMS (common to ECE,EEEEIE)|  BOC S0 4440 60 100
2 22EC3201 | ELECTRONIC CIRCUITS PCC 3 0 0 3 3 40 60 100
3§ 22EC3202 | SIGNALS AND SYSTEMS PCC 3 ] 0 3 3 40 60 100
4 22EC3203 | DIGITAL ELECTRONICS PCC 3 0 0 3 3 40 60 100
3 . 22EC3204 | CIRCUITS AND NETWORKS ESC 2 0 0 2 3 100 - 100
THEORY WITH LAB COMPONENT
6 | 22EC3251 | OOPS USING JAVA ESC/ICC | 2] 0 | 2 3 3 | 50 | s0 100
PRACTICAL
7 22EC3001 | ELECTRONIC CIRCUITS LABORATORY PCC 0 ] 3 1.5 3 60 40 100
8 22EC3002 | DIGITAL ELECTRONICS LABORATORY PCC 0 0 3 1.5 3 60 40 100
EEC COURSES (SE/AE)
9 22HE3071 ¢ SOFT SKILLS -2 SEC 1 0 0 1 1 100 0 100
10 22EC3901 § MINI PROJECT 1 AEC 0 ¢ 0 2 1 100 0 100
ESSENCE OF INDIAN TRADITIONAL
1t 22MC3191 KNOWLEDGE MC 2 0 0 0 2 100 0 100
TOTAL| 17 1 8 24 28 736 | 416 1100
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SEMESTER IV

COURSE
SN | COURSE COURSE TITLE caticory & T| P C TCP | CIA | ESE | TOTAL
0. CODE _
THEORY
1 22HE4101  |TPR AND START-UPS HSC 20 o 2 2 40 | 60 100
2 22EC4201  |ELECTRO MAGNETIC FIELDS PCC 3ol o 3 3 40 | 60 100
3 22EC4202 |ANALOG COMMUNICATION PCC 3ol o 3 3 40 | 60 100
4 29EC4203  |LINEAR INTEGRATED CIRCUITS PCC 3o o 3 3 40 | 60 100
TRANSMISSION LINES AND
5 22EC4304 |00 e PCC 3001 0 3 3 40 | 60 100
THEORY WITH LAB COMPONENT .
29EC425]; |CONTROL SYSTEMS/DESIGN ]
6 THINKING-AN INTRODUCTION (IBM pceace | 2| o] 2 3 3 50 { 50 100
22EC4252  |gTUDENTS ONLY)
DATA COMMUNICATION AND
7 22EC4253 |\ ETWORKS PCC 210 2 3 3 50 | 50 100
PRACTICAL
R 22EC4001  [LINEAR INTEGRATED CIRCUITS LAB PCC ol o 3 151 3 60 | 40 100
9 22EC4002  |ANALOG COMMUNICATION LAB PCC ol o 3 15| 3 60 1 40 100
EEC COURSES (SE/AE)
10 22HE4071  ISOFT SKILLS -3 SEC 15035 0 1 1 {100 0 100
TOTAL 19| 3 | 10 | 24 | 27 | 400 | 500 900
SEMESTER V
SN|{ COURSE COURSE | | + |
o " CODE COURSE TITLE CATEGORY C ITCP CIA | ESE | TOTAL
THEQRY
1 22EC5201 DIGITAL COMMUNICATION PCC 3o} o 3 3 40 | 60 100
2 WECS202 | ANTENNA AND WAVE PROPAGATION|  PCC 3|1 0 4 3| 40 | 60 100
MICROPROCESSORS AND
3 22EC5203 | o0 e ONTROLLERS PCC 3001 0 3 3 40 | 60 100
22ECS3XX/ | PROFESSIONAL ELECTIVE-1/ : ,
4 2ECS251 ANGULAR J$(IBM STUDENTS ONLY) PECACC | 3 1 0 | O 3 3 40 1 60 100
5 22ECS3XX | PROFESSIONAL ELECTIVE-2 PEC 3o} o 3 3 40 | 60 100
3 WECS3IXX | PROFESSIONAL ELECTIVE-3 PEC 3o o 3 3 40 | 60 100
PRACTICAL
MICROPROCESSORS AND
7 22EC5001 | 41t R OCONTROLLERS LAB PCC 0l o 3 151 3 | 60 | 40 100
8 22EC5002 | DIGITAL COMMUNICATION LAB PCC 0l 0 3 15| 3 60 | 40 100
EEC COURSES (SE/AE)
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SOFT SKILLS -4 / FOREIGN
9 2HESOT1 | PN SEC 140 1 1 1100 0 100
TOTAL] 19 | 1 23 | 25 | A40 | 460 | 900
SEMESTER VI
SN| COURSE COURSE | | C
COURSE TITLE TCP | CIA | ESE | TOTAL
S CODE CATEGORY
THEORY
1 22HS6101 | PROFESSIONAL ETHICS HSC 3|0 3 [ 3[40 | 60 100
PROFESSIONAL ELECTIVE-4/
2 | #2ECE3XX/ | NODE JS AND MICRO SERVICES PECACC | 3 | 0O 3 | 3 | 40 | 60 100
22EC6251 | (1BM STUDENTS ONLY) .
soECesxy | PROFESSIONAL ELECTIVE-S/ IOT
3 AND SPRING FRAMEWORK (IBM PECACC | 3 | 0 37 3 | 40 | 60 100
/22EC6252 | STUDENTS ONLY)
4 | 22EC64XX | OPENELECTIVE- I* OEC 3 | o 3 | 3 | 40 | 60 100
5 | 20EC64XX | OPENELECTIVE - 2% OEC 3 o 3| 3 | 40 | 60 100
THEORY WITH LAB COMPONENT
6 EC6253 | DIGITAL SIGNAL PROCESSING PCC 2 | o 3 | 4 | 50| s0 100
7 22EC6254 | VLSI DESIGN PCC 2 10 30 4 | 50| s0 100
EEC COURSES (SE/AE) _
8 22EC6901 § MINIPROJECT 2 | ABEC | 0 |0 2 0 1 f10] 0 100
TOTAL 19 | 1 23 | 26 | 400 | 400 | 800
SEMESTER VII
SN| COURSE COURSE |, | ¢ C |TCP | CIA | ESE | TOTAL
COURSE TITLE -
0 CODE CATEGORY!
THEORY
WIRELESS COMMUNICATION
1 22ECT01 | e pCC 300 31 3 1 40 | 60 100
22EC73XX/ | PROFESSIONAL ELECTIVE-6/
2 2ECcT2s] | BLOCKCHAIN(IBM STUDENTS PECACC | 3 | 0 30 03 | 40 | 60 100
ONLY)
3 | 22ECT4XX |OPEN ELECTIVE - 3* OEC 3 10 3 20 | 60 100
4 22ECT7T4XX OPEN ELECTIVE — 4% QEC 3 0 3 40 60 100
THEORY WITH LAB COMPONENT
5 22EC7001 |EMBEDDED SYSTEMS AND IOT PCC 2 1o 3 1 4 | 50 50 100
OPTICAL COMMUNICATION AND
6 2ECT001 | g W AVE ENGINEERING PCC 2 {0 3| 4 {s0! s0 100
EEC COURSES (SE/AE)
7.8 pc7901  EINTERNSHIP AEC - 4 - 2 1 1100 0 100
TOTAL 19 | 0 20 | 23 | 360 | 340 | 700
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students” who have opted NCC subjects in Semester L, 11, III & IV are eligible to undergo NCC Open Elective Subjects.
3. The above-mentioned NCC Courses will be offered to the students who are going to be admitted in the Academic Year 2021

— 22 onwards.
’
SEMESTER WISE CREDIT DISTRIBUTION
B.E./B.TECH. PROGRAMMES
S.No.- | Course Credits per Semester Total
Area Credits
1 1I 0¥ v Vv Vi viI Vil
1 |HSC 3 3 - 2 - 3 . - 11
2 BSC 7 9 4 - - - - - 20
3 |ESC 6 4 5 - . - ) ; 15
4 PCC - 3 12 21 13 6 . 9 - 64
5 PEC - - - - 9 6 3 - 18
6 |OEC - - - _ ] 6 6 ; 12
7 EEC 1 3 3 1 1 2 2 10 23
8 MC 1 1 2
Total 18 23 24 24 23 23 20 10 165
Credit Distribution R2022
Semester I I 111 v A% VI VII VIl Total
Credits 18 23 24 24 23 23 20 10 165
LIST OF INDUSTRIAL CORE COURSES
S.No. | CODE Courses CAT |L|T|{P|C|CIA|ESE| TOTAL
1 22CS1152 | Object Oriented Programming using Python | ICC |2 |0} 2 |3 | 50 | 50 100
2 22C82153 | Java Fundamentals Icc |[2]0]2 3] 50 | 50 100
3 22EC3252 | Relational Database Management System Icc 21021350 50 100
4 22EC4252 | Design Thinking-An Introduction icc |210(2]3]50¢}50 100
5 | 22EC5251 | AngularJS cc 12]0]2[3]50[50] 100
6 29EC6251 | Node JS and Micro services cc 21023150 50 100
7 22EC6252 | IoT and Spring Framework icc |2|10(2]3] 50| 50 100
8 22EC7251 | Blockchain Icc [2(0(213]50] 50 100
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PROFESSIONAL ELECTIVES

Vertical 1 Vertical 2 Vertical 3 Srorical 4 Vertical 5 . Vertical 6
Electronic Communrication Wireless %maage Biomedical Diversified
System Design Systems Networks Processing Fechnologies Courses
Foundation Skills
in Integrated Satellite Network Digital Image Medical ‘
Product Communication Security Processing Electronics App Development
Development
Measurements Global . e .

. . Wireless Sensors | Audio Signal Medical .
and Positioning ' ] . Web Technologies
Instrumentation Systems and Networks Processing Informatics :

IoT Based Under Water High Speed L g Medical Image . ;
System Design Communication Networks Machine Vision Processing Ethical Hacking
Artificial Cryptocusrency and
. RF System Cloud Intelligence and Biometric ryptocusrency
PCB Design . . ) Blockchain
Design Computing Machine Systems .
Iearni - Technologies
. earning _
ASIC Desi Software Defined | Wireless Broad I;Iniiul['a;‘lei\léhNorks Medical 3D Printing and
sign Radio Band Networks P Robotics Design
Learning
Introduction to Radar Virtual Reality ‘Human 4G/5G
PLC Technologies Cyber Forensics | and Augmented Computer Communication
Programming ec & Reality Interface Networks
PROFESSIONAL ELECTIVE COURSES: VERTICALS
Vertical 1
Electronic System Design
‘ : Periods Per
S No. Conrse Course Title Category week Total C.fontact Credits
Code Periods
LiT| P
Foundation Skills in ‘
1. | 22EC5301 | Integrated Product PEC1 3101 O _ 3 3
' Development
Measurements and
2. | 22EC5302 Instrumentation PEC2 3/0| 0 3. 3
3. | 22EC5303 | IoT Based System Design PEC3 30| 0 3 3
4. | 22EC6301 | PCB Design PEC4 310 0 3 3
3. | 22EC6302 | ASIC Design PECS 3101 0 3 3
, Introduction to PLC
6. | 22EC7301 Programming PEC6 301 0 3 3
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Vertical 2

Communication Systems

2

Course Periods Per Total Contact
S No. Course Title Category week ota’ l-omiac Credits
Code LTl P Periods
22EC5304 | Satellite Communication PEC1 310 0O 3 3
2. | 22EC5305 | Global Positioning PEC2 | 3]0| 0 3 3
ystems
3. | 22EC5306 | onder Water PEC3 | 3|0| 0 3 3
ommunication ]
4, | 22EC6303 | RF System Design PEC4 310 0 3 3
5. | 22EC6304 ; Software Defined Radio PECS 3107 0 3 3
6. | 22EC7302 | Radar Technologies PEC6 3(07 0O 3 3
Vertical 3
Wireless Networks
Periods Per
S No.Course Code Course Title Category week Total C.ontact Credits
Periods
L|{T| P
1. | 22EC5307 | Network Security PEC1 310{ O 3
2. | 22EC5308 | Wireless Sensors and PEC2 | 3]0| 0 3 3
Networks
3. | 22EC5309 | High Speed Networks PEC3 3(0| 0 3 3
4. | 22EC6305 | Cloud Computing PEC4 3101 O 3 3
Wireless Broad Band
5. | 22EC6306 Networks PEC5 3101.0 3 3
6. | 22EC7303 | Cyber Forensics PEC6 310 O 3 3
Vertical 4
Signal and Image Processing
_ : Periods Per Total Contact
S No.|Course Code " Course Title Category week Ogerisgs ac Credits
L|T P
1. | 22EC5310 [Digital Image Processing PEC1 310 0 3 3
2. | 22ECs311 [Audio Signal Processing PEC2 30} o 3 3
3. 22EC5312 [Machine Vision PEC3 310 0 3 3
4. | 22BCe307 firtificial Intelligenceand | o) | 5 o] 3 3
Machine Learning
5. | 22BCce308 [NeuralNetworksandDeep | pp 3{o0| o 3 3
Learning
Virtual Reality and '
6. 22EC7304 Augmented Reality PECe6 310 0 3 3
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Vertical 5

Biomedical Technologies ,
c Peri_ods Per Total —|
S No. 0(';;;: Course Title Category week Contact Credits
LT P Periods
1. 22EC5311 | Medical Electronics PEC1 310 0 3 3
2. 22EC5312 | Medical Informatics PEC2 3]0 0 3 3
3. 22EC5313 | Medical Image Processing PEC3 310 o 3 3
4, 22EC6309 | Biometric Systems PEC4 3 1] 0 3 3
5. 22EC6310 | Medical robotics PECS 3]0 0 3 3
Human
6. 22EC7305 Computer Interface PEC6 3 0 1] 3 «3
Verﬁcal 6
Diversified courses
Course Periods Per Total R
S No. Course Title Cateso week Contact Credits
Code oY ILTT T B Periods
I. 22EC5314 | App Development PEC1 310 0 3 3
2, 22EC5315 | Web Technologies PEC2 3]0 ¢ 3 3
3. 22EC5316 | Ethical Hacking PEC3 310 0 3 3
Cryptocurrency and -
4. 22BC6311 Blockchain Technologies PEC4 310 0 3 3
5. 22EC6312 { 3D Printing and Design PEC3 310 0 3 3
6. | 22EC7306 | G/5G Communication PEC6 |3 |0 o 3 3
Networks
OPENELECTIVE | AND Il
(EMERGINGTECHNOLOGIES)
To be offered for the students other than CSE, IT, AI&ML, ECE & BIOMEDICAL
PERIODS TOTAL
S COURSE
CATEGORY| PERWEEK CONTACT
_N 0. CODE COURSETITLE L] TP | PERIODS CREDITS
Artificial intelligence and '
! 22416401 Machine Learning Fundamentals OEC 2102 4 3
2 | 22CS6401 | Blockchain Technology OEC 21012 4 3
3 | 22EC6401 | Cyber Security OEC 210 (2 4 3
4 | 22EC6402 | IoT Concepts and Applications OEC 210702 4 3
5 | 22IT6401 | Data Science and Analytics OEC 21012 4 3
6 | 22BM6401 | Augmented and Virtual Reality OEC 202 4 3
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OPEN ELECTIVEIAND Il

To be offered for the students other than AUTO, AERO, AGRI, MECH, MCTS, CIVIL,‘EEE,
CHEMICAL, FOOD TECH, E&l '

o, “cobe COURSETITLE CATEGOR PERWEEK| CONTACT | CREDITS
) L 1T°r [ p| PERIODS
1 | 22AE6401 | Space Science OEC 310 o0 3 3
2 | 22MT6401 | Introduction to Industrial Engineering OEC 31010 3 3
3 | 22MT6402 | Industrial Safety and Environment OEC 3lolo 3 3
4 | 22CE6401 | Climate Change and its Impact OEC 31010 3 3
5 | 22CE6402 i];:;cs)ﬁlr:z?t and Social Impact OEC slolo 3 - 3
6 | 22ME6401 | Renewable Energy System CEC 310l o 3 3
7 | 22ME6402 | Additive Manufacturing systems OEC 3 ol 3 3
8 | 22E16401 Et;oél:;;g? to Industrial Instrumentation OEC 510l 3 3
9 | 22E16402 E;ﬁ‘rf:; t‘;:;ir amming using Virtual OEC s1olo 3 3
10  22AU6401 | Recent Trends in Automotive Technology OEC 3100 3 3
11 | 22AU6402 | Automotive Vehicle Safety OEC 3100 3 3
12 | 22EE6401 | Digital Marketing OEC 3100 3 3
13 | 22EE6402 | Research Methodology OEC 310l o 3 3
14 | 22FT6401 | Traditional Foods OEC 31010 3 3
15 | 22AG6401 | Urban Agriculture and Organic Farming OEC 300 3 3
16 | 22CH6401 | Biomass and Bio Refinery OEC 31010 3 3

Note: Non-Circuit Departments can add one Open Elective course in the above list to offer for the circuit branches

_ OPEN ELECTIVE Iit
Students shall choose any one of the open elective courses such that the course content or title not
belong to their own programme,

PERIODS TOTAL

s |COURSE COURSE TITLE CATEGOR | PERWEEK| CONTACT

No. | CODE Y L| T P| PERIODS CREDITS

| 22EC7401 | Mobile Devices -Tools and Technology OEC 31010 3 3

OPEN ELECTIVE IV
PERIODS TOTAL

SL. C%gll‘)SEE COURSE TITLE CATEGORY PERWEEK CONTACT | (oo
NO. L T P PERIODS

I | 22157401 | General studies for competitive OEC 3 0 0 3 3
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exa}ninations
Human Rights, Women Rights
2§ 22187402 and Gender equity OEC 3 0 0 3 3
3 | 22L87403 | Indian ethos and Human values OEC 3 0 0 3 3
4 |291.87404 Financial independence and OEC 3 0 0 4 3
management
5 | 22187405 | Yoga for Human Excellence QEC 3 0 0 3 3
Democracy and Good
6 | 220187406 Governance OEC 3 0 0 3 3
7 | 22L87407 | NCC Level - I OEC 3 0 0 3 3

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 vertical 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.

Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) /

Minor Degree (Optional). |

HONOUR DEGREE VERTICAL COURSES

Vertical-1 Vertical II Vertical ITT
S.No. | Sensor Technologies and IoT L. Semiconductor Chip Design and
Advanced Communication Systems .
Testing
1 Realtime Embedded Systems Cognitive Radio Networks Wide Bandgap Devices
2 Sensor for IoT applications Remote Sensing Validation and Testing
Technology
Advanced Processor .
3 Architectures Rocketry and Space Mechanics Low Power VLSI
4 IOT Processors Underwater Navigation Systems VLSI T‘?Stmg and Design for
Testability
5 Wearable Devices Massive MIMO Networks Mlx?d Signal IC Design
Testing
. Advanced Wireless Communication .
6 [ Industrial IoT and Industry 4.0 Techniques Analog IC Design
Vertical-1
Sensor Technologies and IoT
SNo. |Course Code Course Title Category| L | T | P | C | CIA | ESE TOLTA
1 22EC5305 | Realtime Embedded Systems HDC 310013 40 60 100
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22EC6305

2 Sensor for IoT applications HDC 3/0)0¢3 40 60 100
3 22EC6306 | Advanced Processor Architectures HDC 3|00 3| 40 60 100
4 22EC7304 |IOT Processors HDC 310610 37},40 60 100
5 22EC7305 | Wearable Devices HDC 31001031 40 60 100
6 22EC8301 |Industrial IoT and Industry 4.0 HDC 3 | 00| 3 40 60 100
Vertical-Il
Advanced Communrication Systems
SNo. |Course Code Course Title Category| L | T | P | C | CIA | ESE T(;JTA
i 22EC5306 | Cognitive Radio Networks HDC 3,010 3 40 60 100
2 22EC6307 | Remote Sensing HDC 3107] 03 40 60 100
3 22EC6308 | Rocketry and Space Mechanics HDC 3101013 40 60 100
4 22EC7306 _ Underwater Navigation Systems HDC 3(06]0733 40 60 100
5 22EC7307 | Massive MIMO Networks HDC 310|103 40 60 100
6 2IEC8203 Advan'ced Wireless Communication HDC 310lo0l3 40 60 100
Techniques
Vertical-III
Semiconductor Chip Design and Testing
SNo. |Course Code Course Title Category| L | T | P | C | CIA | ESE T(;JTA
1 22EC5307 | Wide Bandgap Devices HDC 3/070713 40 60 100
Validation and Testing
2 22EC6309 Technology HDC 310|013 40 60 100
3 - 22EC6310 | Low Power VLSI HDC 3101013 40 60 100
4 | 2BC7308 |YLSITesting and Design for HDC |3 |0 |0 |3 40 | 60 | 100
Testability
5 | 22EC7300 |Mixed Signal IC Design HDC |3 )00 |3 40 | 60 | 100
Testing
6 22EC8202 | Analog IC Design HDC 3101013 40 60 100
MINOR DEGREE VERTICAL COURSES
Embedded and IoT
S Course Periods Per Total
Course Title Catesory L_e€ Contact | Credits
No Code B L TT T B Periods
1 122EC5601 |Electronics for Embedded Systems MDC 3 1ol o 3 3
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Microcontroller and its Applications

2 |22EC6601 MDC | 3 o] o 3 3
3 |22EC6602 |Sensor and Embedded Systems MDC s 1ol o 3 3
4  {27EC7601 |Fundamentals of IoT MDC 3 1ol o 3 3
5 [22EC7602 |Industrial IoT and Industry 4.0 MDC 310 o '3 3
6 |22EC8601 [IoT for Smart Systems MDC 3 1ot o 3 3
Vertical 11
Fintech and Block Chain
Periods Per Total
NS Cg u:!-se Course Title Category week Contact | Credits
0 ode ' L { T | P | Periods
1 | 21Cs5602 | Financial Management MDC |3 |0 0 3 3
2 21MB6231 | Fundamentals of Investment MDC 3 0 0 3 « 3
3 21MB6232 | Banking, Financial Services andInsurance MDC 3100 3 3
Introduction to Blockchain and its
4 21MB7231 Applications MDC 31010 3 3
5 | 21MB7232 | Fintech Personal Finance and Payments MDC 3 3 3
6 21MBR&231 | Introduction to Fintech MDC 3 3 3
Vertical 111
Entrepreneurship
S C Periods Per Total
No g::]:e Course Title Category week ‘Contact | Credits
) ' L| T P | Periods
1 |21BA5601 | Foundation of Entrepreneurship MDC 310 0 3 3
2 | 21BA6601 | 1 0duction to Business Venture | MDC 31 0 0 3 3
5 21BA6602 | Team Building & . Leadership MDC 3 0 0 3 3
Management for Business
4 | 21BAT601 Creativity & Innovation in} ... 3| o 0 3 3
Entrepreneurship
5 21BA7602 | Principles of . Marketing MDC 3| o 0 3 3
Management for Business
6 21BA8601 | Human Resource Management MDC | 3 0 0 3 3
for Entrepreneurs
21BA8602 i i i
7 Financing New Business MDC 3 0 0 3 3
Ventures
Vertical IV
Environment and Sustainability
S c Periods Per | Total
No g:ze Course Title Category week Coitact | Credits
) LT P | Periods
1 | 210E300x¢% Sustainable Infrastructure MDC 3 0 0 3 3
Development
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21AG6233 | Sustainable Agriculture and MDC
Environmental Management
21BM6233 | Sustainable Bio Materials MDC
Materials for Energy
2IMET7233 | gustainability MDC
21CE7233 Green Technology MDC
21CE8232 | Environmental Quality Monitoring MDC
and Analysis
v |
Chairman Bos Dean-Academics
- 8 .
Chairm:[niCEB': Dean {Academics)
ECE - s~ HICET —
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SYLLABUS






Third Semester Syllabus
(for the batch admitted during 2023 - 2024)

Programme

Course Name of the Course

Code

B.E

COMPLEX ANALYSIS AND TRAN SFORMS

22MA3102 (EEE, EIE, ECE)

Course
Objective

The learner should be able to

To understand the analytic functions and its properties,

To review Cauchy’s theorem and its applications in evaluation of integral.

To examine Fourier series which is central to many applications in engineering
To gain knowledge in Fourier transform techniques in various situations.

1

2.
3.
4
5. To upskill the concept in Z transform techniques for discrete time systems .

Description . Instructional Hours

COMPLEX DIFFERENTIATION

*Funictions of complex variables — Analytic functions — Cauchy’s —
,Riemann equations and sufficient conditions (excluding proof) —
Construction of analytic functions — Milne —Thomson’s method — |
Conformal mapping w = A+z, Az, 1/zand bilinear transformations,

12

COMPLEX INTEGRATION
Cauchy’s integral theorem — Cauchy’s integral formula —Taylor’s and

Laurent’s series (statement only) —Residues - Cauchy’s Residue 12

theorem - Contour Integration with unit circle only.

FOURIER SERIES '

Dirichlet’s conditions- General Fourier Series —

Odd and Even Functions —

Change of Interval - Parseval’s Identity - Half Range Sine and Cosine
Series.-Harmonic analysis

12

FOURIER TRANSFORMS _
Fourier Transform Pairs Fourier Sine  and Cosine transforms
Properties - Transforms of Simple functions — Convolution Theorem
(Statement only) — Parseval’s identity (Statement only).

12

Z - TRANSFORMS AND DIFFERENCE EQUATIONS
Z- Transforms - Elementary properties — Inverse Z - transform (using

partial fraction and residues) — Convolution theorem( excluding proof)— 12

Solution of difference equations using Z — transform

Total Instructional Hours 60

Course
Outcome

At the end of the course, the learner will be able to
COLl: Understand the concept of analytic functions and discuss its properties.
CO2: Evaluate various integrals by using Cauchy’s residue theorem and classify singularities
and derive Laurent series expansion
CO3: Understand the principles of Fourier series which helps them to solve physical problems
of Engineering
CO4: Apply Fourier transform techniques which extend its applications.

CO5: Illustrate the Z- transforms for analyzing discrete-time signals and systems
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TEXT BOOKS:
T1 — Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 2019.

T2 - Veerarajan T, “Engineering Mathematics”, McGraw Hill Education (India) Pvt Ltd, New Delhi, 20186,
REFERENCE BOOKS: »

Education, 2004

Bartlett Learning, 2011
R3 -Tan N. Sneddon, Elements of Partial Differential Equations, Courier Corporation, 2013

R1 - James Ward Brown, Ruel Vance Churchill, Complex Variables and Applications, McGraw-Hill Higher

R2 - Dennis Zill, Warren S. Wright, Michael R. Cullen, Advanced Engmeermg Mathematics, Jones &

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | POI12 | PSO1 | PSO2
CO1 3 3 3 2 2 1 i _ . 1 R 9 2 2
co2 3 3 3 2 2 1 1 . R 1 _ 5 7 5
Cco3 3 3 3 3 3 1 - _ _ 1 .. 2 2 2
CO4 3 3 3 2 2 1 . . 1 j ) 2 2
cos5 3 3 3 3 3 1 . _ _ 1 _ 5 ) 2
AVG 3 3 3 2.4 2.4 i 1 1 2 2 2
/‘?' PIM .
Chairman Bos Dean-Academics
Chairman - Bes
BECE - HiCET Dean (Academics)
~ RICET
' Course Name of the Course L|T)|P C
Programme
Code
B.E 22EC3201 Electronic Circuits 3|00 3
The learner should be able to
1. To discover about biasing of BJT and JFET circuits.
. To observe the behavior of small signal amplifiers using BJT,
Course 3. To provide an insight on the large signal amplifiers and linear wave shaping
Objective circuits.

4. To impart knowledge on feedback amplifiers.
5. To discuss the operating principles of oscillators and multivibrators.

Unit Description. Instructional
Hours
BIASING OF BJT AND FET
BJT- Need for biasing, DC Load Line and Bias Point — Various
biasing methods of BIT ~ _
Thermal stability — Stability factors — Bias compensation techniques
“using Diode,
thermistor and sensistor — Biasing BJT Switching Circuits- JFET — DC
Load Line and Bias Point — Various biasing methods of JFET —
MOSFET Biasing — Biasing FET Switching Circuit.
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- High frequency 7 model -High frequency response of CE amplifiers,

SMALL SIGNAL AMPLIFIERS | j
h-parameter small-signal equivalent circuit —Midband analysis of
single stage, CE amplifiers - Low frequency response of CE amplifiers 9

Multistage amplifiers -Darlington Amplifier.

LARGE SIGNAL AMPLIFIERS AND LINEAR WAVE
SHAPING CIRCUITS

Classification of large signal amplifiers —Class A , Class B amplifier —
Cross over Distortion -Push-Pull amplifier — complementary symmeiry 9
push-pull amplifier, Tuned amplifiers -Class C tuned amplifier -
Integrator- Differentiator- Clippers- Clampers- Diode comparator .

|-feedbagk, Four, types of negative feedback connections - voltage series

FEEDBACK AMPLIFIERS
Block diagram, Loop gain, Gain with feedback, Effects of negative

feedback. Sensitivity and desensitivity of gain, Cut-off frequencies,
distortion, noise, input impedance and output impedance with 9

feedback, voltage shunt feedback, current series feedback and current
shunt feedback. '

OSCILLATORS AND MULTIVIBRATORS
Classification of oscillator, Barkhausen Criterion - Mechanism for start .
of oscillation and stabilization of amplitude. General form of .an
Oscillator, Analysis of Hartley, Colpitt’s, RC phase shift and Wien
bridge Oscillator- Astablemultivibrator—Monostablemultivibrator and

Bistablemultivibrator. :
' Total Instructional Hours 45

Course
Qutcome

At the end of the course, the learner will be ableto
CO1: Understand the need, methods, and thermal stability of biasing BIT and FET,
including biasing for switching circuits.
CO2: Analyze small signal amplifiers using h-parameters and understand their frequency
responses and configurations, including CE and multistage amplifiers.

CO3: Classify and analyze large signal amplifiers and wave shaping circuits like
integrators, differentiators, clippers, clampers, and diode comparators.

CO4: Comprehend the effects of negative feedback on gain, frequency response, distortion,

noise, and impedance in various feedback configurations.

CO5: Analyze the principles, design, and operation of various oscillators and

multivibrators, including Hartley, Colpitt’s, RC phase shift.

TEXT BOOKS:

T1- S.Salivahanan, N.Svresh Kumar and A.Vallavaraj, “Electronic Devices and Circuits”, 3rd
Edition,2012, McGraw Hill.(All units)
T2- Donald .A. Neamen, “Blectronic Circuit Analysis and Design” ,3 rd edition, Tata McGraw Hill,

2010( Unit IV)

REFERENCE BOOKS:
R1-Robert L.Boylestad, Louis Nasheisky, “Electronic Devices and Circuit Theory”, 9" Edition, 2007.
R2- Jacob Millman,Christos C.Halkias, Electronic Devices and Circuits” McGraw Hill , Edition

1991.

R3- D.Schilling and C.Belove, “Electronic Circuits”, 3rd Edition, McGraw Hill, 1989.
R4- David A. Bell, “Electronic Devices and Circuits”, fifth edition, Oxford Higher education
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POt | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11 | POI2 | PSO1 | PSO2
co1 | 3 3 3 2 - - - - - - 3 3 2
co2| 3 | 3 | 3 |2 - - - - - - 3 3 2
CO3 3 2 3 2 - - - - = - 38 3 2
cod4 | 3 | 2 3 2 - - - - - - 3 3 2
cos | 3 2 3 2 - - - - - - 3 3 2
AVG | 3 2.4 3 2 3 3 2
e T
Chailﬂan Bos Dean-Academics
Chairman - Bos - |
iCET Dean (Academics;)
ECE-H e
b~ HICET
Programme | Course Code Name of the Course _ L|T;|P|C
B.E 22EC3202 Signals and Systems 30|03
The learner should be able to
1. To understand the basic signals and their properties.
Course 2. To observe the mathematical tool of Fourier series and transforms.
Objective | 3. To analyses the concept of system analysis using Laplace transforms.
4. To upskill the knowledge in discrete signal analysis using transforms.
. . Instructiona
Unit Description 1 Hours
SIGNALS AND SYSTEM REPRESENTATION & CLASSIFICATION
Standard signal representation —continuous and discrete domain. Sampling;
I Nyquist theorem, Representation of CT signals by samples, Reconstruction 9
of CT signal from samples Mathematical operation on signals,
classification of signals and system -analog and discrete.
CONTINUOUS TIME (CT) SIGNALS
Fourier series analysis-Trigonometric form, spectrum of continuous time
I (CT) signals- Fourier and Laplace transform of standard signals-Region of 9
Convergence (ROC).Inverse Fourier and Laplace transform—partial fraction
method, Properiies.,
LINEAR TIME INVARIANT- CONTINUOUS TIME (CT) SYSTEMS
Block diagram representation of system- Direct form 1 & II. Applying
m Fourier and Laplace transform : Transfer function ,impulse response and 9
Frequency response of CT system , Convolution integrals-Integral &
Graphical method. '
. DISCRETE TIME SIGNALS
v DTFT and Inverse DTFT — properties of DTFT - z transform and Inverse z- 9
transform — Region of Convergence, properties of z transform. Convolution
sum-Graphical and Matrix method.
LINEAR TIME INVARIANT-DISCRETE TIME SYSTEMS
v Block diagram representation of system- Direct form [ & II structure. DTET 9
and Z transform analysis of systems: Transfer function, impulse response,
system response and Frequency response, Convolution and de-convolution
Total Instructional Hours 45
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At the end of the course, the learner will be able to
CO1: Understand and apply signal representation, Nyquist theorem, and signal

functions and appraise impulse responses.

CO4: Utilize DTFT and z-transform for signal analysis, including convolution

operations.

CO5: Represent and evaluate DT systems by applying DTFT and z-transform to
determine transfer functions and system responses.

reconstruction.

CO2: Analyze CT signals using Fourier and Laplace transforms, including ROC and
Course properties. . . . : - .
Outcome CO3: Examine CT systems using Fourier and Laplace transforms to derive transfer

TEXT BOOKS:
T1 - AllanV.Oppenheim, S. Wilsky and S.H.Nawab, “Signals and Systems”, Pearson, 2007.

T2 - P Ramakrishna Rao, “Signals and System”, Tata McGraw-Hill Education,2010.
REFERENCE BOOKS:
R1 - M.J.Roberts, “Signals & Systems Analysis using Transform Methods & MATLAB”, McGraw Hill,
2017.
R2 - B. P. Lathi, “Principles of Linear Systems and Signals”, Second Edition, Oxford, 2009.
R3 - RameshBabu.P and Anandanatarajan, “Signals and Systems”,Fifthedition,Scitech publications,2017.
R4 - NagoorKani, “Signals and Systems,Simplified”, McGrawHill Publication, 2018. .

PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | PO9 po10 | PO11 | POI12 | PSOI PSO2 |
co1 | 3 3 3 3 - - - - - - 3 3 2
coz! 3. | 3 3 3 - - - - - - 3 3 2
co3 | 3 3 3 3 - - - - - - 3 3 2
co4 ) 3 3 3 3 - - - - - - 3 3 2
cos5 | 3 3 3 3 - - - - - - 3 3 2
AVG | 3 3 3 3 - - - - - - 3 3 2
e-—e . ]/] 0-1 )
Chairman Bos Dean-Academics
Chairman - Bos | o Vemnoga.
i ECE - HICET W\ Bicgy
Course Name of the Course L|T|P C
Programme C
ode
B.E 22EC3203 Digital Electronics 3 olo} 3
The learner should be able to
1. To impart knowledge on different methods used for the simplification of Boolean
functions
Course 2. To explain the working of various combinational circuits
Objective | 3 14 convey the knowledge about synchronous sequential circuits.
4. To gain knowledge about asynchronous sequential circuits.
5. To disseminate knowledge on different types of memories.
. . Instructional
Unit : Description Hours
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DIGITAL FUNDAMENTALS

Boolean operation and expressions- Laws and rules of Boolean algebra -
I Simplification using Boolean algebra - Sum of Products (SOP) - Product 9
of Sums (POS)- Karnaugh map Minimization- Quine - McCluskey
method of minimization- Logic Gates- NAND-NOR implementations. 2

COMBINATIONAL CIRCUIT DESIGN

Analysis and design of combinational circuits - Circuits for arithmetic
11 operations: adder, subtractor, Carry look ahead adder-BCD adder- 9
Magnitude Comparator-Encoders and Decoders-Multiplexers and
Demultiplexers, Parity checker and generators.

SYNCHRONOUS SEQUENTIAL CIRCUITS

Latches- Flip-flops- SR, JK, D, T, and Master-Slave - Edge triggering -
Level Triggering-Analysis and design of synchronous sequential circuits:
‘State diagram - State table — State minimization - State assignment, 9
Synchronous Up/Down counters, mod n counters, Shift registers,
Universal shift registers.

ASYNCHRONOUS SEQUENTIAL CIRCUITS
v Analysis and design of asynchronous sequential circuits - Reduction of 9
' state and flow tables — Race-free state assignment — Hazards. .

MEMORY DEVICES AND DIGITAL INTEGRATED CIRCUITS
Classification of memories, Read/write operations- Memory decoding
and expansion, Static 'and Dynamic RAM- PLDs- Architecture and
implementation - Digital logic families -Characteristics - TTL, ECL and
CMOS logic.

Total Instructional Hours 45

At the end of the course, the learner will be able to _

COl: Understand Boolean operations, algebra simplification methods, and implement
logic gates using NAND and NOR.
CO2: Structuring and design combinational circuits for arithmetic operations and
components including parity checkers.
CO3: Analyze and design synchronous sequential circuits, including flip-flops, counters,
and shift registers, using state diagrams and tables.
CO4: Integrating and design asynchronous sequential circuits with state and flow table
reduction, race-free state assignment, and hazard elimination.,

CO5: Construct memory classification, operations, decoding, PLDs, and the
characteristics of various digital logic families like TTL, ECL, and CMOS.

Course
Ouicome

TEXT BOOKS:
T1- M. Morris Mano and Michael D. Ciletti, “Digital Design”, Sth Edition, Pearson, 2013.
T2-Thomas L. Floyd, “Digital Fundamentals”, 10th Edition, Pearson Education Inc, 2011.
REFERENCE BOOKS:
R1- A.Anandkumar, “Fundamentals of Digital Electronics”, fourth edition ,PHI Learning Pvt. Ltd,2016.
R2- S.Salivahanan and S.Arivazhagan, “Digital Circuits and Design” ,Vikas publishing House Pvt. Ltd,
2013
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P01 | P02 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY | PO10 | PO11 | PO12 | PSOL PSO2
col 3 3 3 2 2 - - - - - 1 1 3 2
co2 | 3 3 2 2 2 - - - - - 1 1 3 2
CcO03 3 2 3 2 2 - - - - - 1 1. 3 3
cod4 | 3 3 3 2 2 - - - - - 1 1 3 3
CcO5 3 3 3 2 2 - - - - - 1 1 3 3
AVG | 3 28 | 2.8 2 2 1 i 3 2.6
e
Chairman Bos Dean-Academics
Chalrsan - Bos
v ’Mﬂ'w’&r ; Dean (Academiy;
& - HIiCET.
Course Name of the Course T|P C
Programme
Code
B.E 22EC3204 Circuits and Networks 0|0 2
The learner should be able to
CO1:To upskill the fundamental concepts and introduce mesh and nodal analysis
techniques for DC and AC Circuits
Course CO2:To introduce various network reduction techniques and different network
Objective Theorems used for circuit analysis
CO3:To introduce the phenomenon of resonance in coupled circuits
CO4:To impart knowledge on transient response of the electric circuits
CO5:To review two port networks and their characterization
Unit Description Instll_iuctlonal
ours
BASIC CONCEPTS OF DC AND AC CIRCUITS
Introduction to Basic Circuit Elements, Ohm’s Law — Kirchhoff’s
I Voltage law —Kirchhoff’s Current law—Resistors in series and parallel 9
Combinations, A.C Circuits ~Complex Impedance, Mesh and Nodal
analysis for D.C and A.C. circuits '
NETWORK REDUCTION AND THEOREMS
Network Reduction: Voltage and Current Division, Source
Transformation, T & © Networks- Star-Delta conversion.
1] Network theorems: Superposition theorem, Thevenin’s theorem, 9
Norton’s  theorem, Reciprocity theorem, Millman’s theorem, and
Maximum power transfer theorem, Application of Network theorems
to DC and AC Circuits.
RESONANCE AND COUPLED CIRCUITS
Resonance — Series and Parallel resonance — Variation of impedance
with frequency -Variation in current through and voltage across L
I and C with frequency — Bandwidth — Q factor -Selectivity. Self- 9
inductance — Mutual inductance — Dot rule — Coefficient of coupling
—Series, Parallel connection of coupled inductors — Single tuned and
double tuned coupled circuits
TRANSIENT ANALYSIS
Natura] response-Forced response — Transient response of RC, RL
v and RLC circuits to excitation by Step Signal, Impulse Signal and 9
exponential sources — Complete response of RC, RL and RLC
Circuits to sinusoidal excitation,

}
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2018

TWO PORT NETWORKS
v Two port networks, Z parameters, Y parameters, Transmission (ABCD) 9
parameters, Hybrid(H) Parameters, Interconnection of Two Port
Networks (Series, Parallel and Cascade)
Total Instructional Hours | - » 45
At the end of the course, the learner will be able to
CO1: Understand circuit elements, laws (Ohm's, Kirchhoff's), and analyze circuits using
mesh and nodal methods for both DC and AC scenarios.
CO2: Apply network reduction techniques/network theorems and determine behaviour of
Course the given DC and AC circuit
CO3: Analyze series and parallel resonance, impedance variation with frequency, Q factor,
Outcome and coupled circuits.
CO4: Evaluate natural, forced, and transient responses of RC, RL, and RLC circuits to
| various excitation signals.
| COS5: Comprehend and assess two port networks utilizing Z, Y, ABCD, and H parameters,
and their interrelationships (series, parallel, cascade).
TEXT BOOKS:

T1- William H. Hayt, Jr, Jack E. Kemmerly and Steven M. Durbin, —Engmeerlng Circuit Analyms!
McGraw Hill Science Engineering, Eighth Edition, 11th Reprint 2016.

T2- Joseph Edminister and Mahmood Nahvi, —Electric Circuitsl, Schaum’s OQutline Senes Tata McGraw
Hill Publishing Company, New Delhi, Fifth Edition Reprint 2016.

REFERENCE BOOKS:
R1-Hayt and Kemmerly, “Engineering Circuit Analysis”, McGraw Hill Education, New Delhi, 8" Ed, 2013.
R2-Van Valkenberg, "Network Analysis", Prentice Hall India Learning Pvt. Ltd., 3rd Edition, 1980.
R3-K. 8. Suresh Kumar, “Electric Circuit Analysis”, Pearson Publications, 2013.
R4-Chakrabarti, "Circuit Theory Analysis and Synthesis", DhanpatRai& Co., Seventh - Revised edition,

R5-R. Gupta, "Network Analysis and Synthesis", S. Chand & Company Ltd, 2010.

PO1 | PO2 | PO3 } PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POI0 | PO11 | PO12 | PSOL | PSO2
col | 3 3 3 2 - - - - - - 3 3 2
coz | 3 3 3 2 - - - - - - 3 3 2
Cco3 | 3 2 3 2 - . - - - - 3 3 2
Cco4 | 3 2 3 2 - - - - - - 3 3 2
cos | 3 2 3 2 - - - - - - 3 3 2
AVG | 3 | 24| 3 2 3 3 2

. o)

Chairman Bos Dean-Academics

Chairman - Bos
. ECE- HiCET
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Programme

Course Name of the Course L(T|P?P C
Code

B.E

22EC3251 Object Oriented Programming using Java 12 {00 2 3

Course

Objective

The learner should be able to

To understand the concepts of Object Oriented Programming.
To impart the fundamental concepts of core JAVA.

To enable the students to gain programming skills in JAVA.
To know how to handle exceptions.

To develop multithread programming logic

Wik L b

Unit

I

. Instructional
- Description Hours

9 INTRODUCTIONTOOBJECTORIENTEDPROGRAMMING

Object oriented programming concepts — objects-classes- methods and
messages-abstraction and encapsulation-inheritance- abstract classes- | - 9
polymorphism-Benefits of OOP, Application of OOP-Java Evolution-
Features of Java-Difference of Java from C and C++.

11

OVERVIEW OF JAVA LANGUAGE .
Basics of Java programming, Data types, constants -Variables and
Arrays, Operators and expressions , Decision making and branching — 9
looping —Classes, Objects and Methods- access specifiers — static

members —Constructors-this keyword-finalize method
PACKAGES AND INTERFACES '

Java API Packages —Naming conventions-creating, accessing, using
Packages- Inheritance— Method ‘Overriding- Abstract class Interfaces: 9
Multiple inheritance-defining, extending, implementing interfaces- -

final keyword

EXCEPTION HANDLING
Fundamentals-Exception types —Uncaught exceptions-Using try and 9
catch-Multiple Catch-Nested try-Throws-Finally-Built in Exceptions-
Throwing own exceptions

MULTITHREAD PROGRAMMING
Creating Threads- Extending thread class-Stopping and Blocking 9
Thread-Life cycle ~Using Thread-Thread Exceptions-Thread priority-
Synchronization-Runnable Interface-Inter thread communication

Total Instructional Hours 45

S.No

List of Experiments

Ramu went to a restaurant to had his meals. He is charged with Rs. 70.50. The tax should be8%
of the meal cost. The tip should be 10% of the total after adding the tax. Write a java program
to display the mealcost,taxamount, tip amount, andtotalbillon the screen.

Rhea Pandey’s teacher has asked her to prepare well for the lesson on seasons. When her teacher
tells a month, she needs to say the season corresponding to that month. Write a java program to
solve the above task. :

Spring — March to May, Summer — June to August,

Autumn — September to November and,

Winter — December to February.

Month should be in the range 1 to 12. If not the output should be “Invalid month”

Write a Java program to find the eligibility of admission for a professional course based on the
following criteria:

Eligibility Criteria:

Marks in Maths>=65 and Marks in Phy>=55 and Marks in Chem>=30 and

Total in all three subject >=190 or Total in Maths and Physics >=140 Input

the marks obtained in Physics :65 Input the marks obtained in Chemistry

51 Input the marks obtained in Mathematics :72

Total marks of Maths, Physics and Chemistry: 188

Total marks of Maths and Physics: 137

he candidate is not eligible.
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Write a Java program to accept a coordinate point in a XY coordinate system and
determine in which quadrant the coordinate pointlies.

15t Quadrant

2nd Qrsadrant
: f (da) | e

b ke

AN G ¢

S LS A

B b
Y

g

srd Quadrant T dth Quadrant |

XYZ Technologies is in the process of increment the salary of the employees. This increment is
done based on their salary and their performance appraisal rating.

If the appraisal rating is between 1 and 3, the increment is 10% of the salary.

If the appraisal rating is between 3.1 and 4, the increment is 25% of the salary. .

If the appraisal rating is between 4.1 and 5, the increment is 30% of the salary.

Heip them to do this, by writing a Java program that displays the incremented salary.

Note: If either the salary is 0 or negative (or) if the appraisal rating is not in the range 1 to §
(inclusive), then the output should be “Invalid Input”. XYZ TECHNOLOGIES

6 DraftajavaProgramtoCalculateAverageof* n"NumbersUsing Arrays

Suppose you have a Piggie Bank with an initial amount of $50 and you have to add some more
amount to it. Create a class '"AddAmount' with a data member named 'amount’ with an initial value
of $50. Now make two constructors of this class as follows:

7 1 - without any parameter - no amount will be added to the PiggicBank
2 - having a parameter which is the amount that will be added to the PiggieBank
Create an object of the 'AddAmount’ class and display the final amount in the Piggie Bank.

8 Write a java program for multilevel inheritance
Write a java program to create an abstract class named Shape that contains an empty method

9 named number Of Sides( ).Provide three classes named Trapezoid, Triangle and Hexagon such
that each one of the classes extends the class Shape. Each one of the classes contains only the
method number Of Sides( ) that shows the number of sides in the given geometrical figures

10 Write a java program in which you will declare two interface sum and sub inherits these interfaces
through class Al and display their content.

11 Write a java program for multiple exception handling.

12 Write a java program to implement multithreading

At the end of the course, the learner will be able to

CO1: Understand the concepts of OOPs.

Course CO2: Simulate the syntax, semantics and classes in Java language.
Outcome CO3: Design program using User Defined packages and interfaces.
CO4: Develop applications using Exception handling in java
COS: Implement the use of multithread programming.

TEXT BOOKS:
T1 - Herbert Schild, “Java The Complete Reference”, Eighth Edition, McGraw Hill, 201
T2 - E Balagurusamy, “Programming with JAVA”, Fifth Edition, McGraw Hill, 2015.

REFERENCE BOOKS:

R1 - .Balagurusamy, “Programming with java A Primer”, fifth edition, McGraw — Hill 2014

R2 - HMDeitel, P.JDeitel, "Java : how to program”, Fifth edition, Prentice Hall of India private
limited,2003.

R3 - Cay 8. Horstmann, “Core Java Fundamentals”, Volume 1, 11 th Edition, Prentice Hall, 2018
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | PO11 | POI12 | PSO1 | PSO2
co1 | 3 3 2 3 3 - - 3 - - 2 3 1
coz2| 3 | 213373 - | A ) 3 |3 3
CO03 3 3 3 3 2 - - 3 2 - 2 3 3
Co4 | 3 2 2 3 3 - - - 3 3 2
cos | 3 3 3 3 2 - - 2 - 2 3 2
AVG | 3 3 3 3 3 2 2 3 2
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ECE - HiCET Dean (Academics)
.. HICET
Programme ;| Course Code | Name of the Course L|P|T C
BE 22EC3001 Electronic Circuits Lab 010]3 1.5
To introduce various methods of biasing transistors for designing amplifiers.
To design and analysis transistor as amplifiers.
Course
. To analyze and design wave shaping circuits and 51gna1 generator.
Objective
. To design and analysis multivibrators.
To simulate various electronic circuits using multisim.
Exp.No. Description of the Experiments
Design, construct and test the following biasing circuits and find the transient analysis and
frequency response of Single BJT and FET.
1 .
a) Fixed bias
b} Self bias
2 Current series Feedback Amplifiers
3 RC Phase shift oscillator
4 Hartley Oscillator
5 Class C tuned Amplifier
6 Class B and
7 Class AB Amplifiers
8 Common Collector Amplifier
9 Astablemultivibrator
Simulation Experiments
10 Darlington Amplifier
11 Colpitt’s Oscillator
12 Integrator, Differentiator, Clipper and Clamper circuits. -




g

13

| Monostable multivibrator

Total Practical Hours 45

Course
Outcome

CO1l: Design and analyze the biasing circuits

CO2: Construct and analyze various amplifier configurations 0
CO3: Construct and analyze the performance of signal generators for a specified frequency
CO4: Design and analyze the multivibrator circuits

CO5: Analyze the performance of electronic circuits using PSPICE.

PO1 | PO2 | PO3 { PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | POI2 | PSOL | PSO2
COl1 3 2 3 3 3 - - 2 2 - 3 3 3
Co2 3 2 3 3 3 - - 2 2 - 3 3 3
CO3 3 2 3 3 3 - - 2 2 - 3 3 3
coa | 3 | 2] 33713 - -2 ] 2 - 3 3 [ 3
cos | 3] 2 3 [ 3] 3 - -2 ] 2 - -l 3 3 3
AVG | 3 | 213 | 3 | 3 2 2 3 3 3
.-dgD . PI@“——
Chairman Bos Dean-Academics
- POS
Chairman - B
ECE - HICET
Programme Course Code Name of the Course L P| T C
BE 22EC3002 Digital Electronics Lab 0 0| 3 1.5
To design and analysis different adder circuits.
To Demonstrate the formal procedures for the analysis and design of combinational circuits
Course To Use appropriate design technique to design the different sequential circuits.
Objective | To Apply the concepts of Hardware Description Language for designing combinational circuits
To Apply the concepts of Hardware Description Language for designing sequential circuits
Exp.No. Description of the Experiments
Design, implement and test the following digital circuits,
| 4-bit binary Adder / Subtractor using IC 7483.
2 BCD adder using IC 7483.
3 Multiplexer and De—multiplexcf using logic gates.
4 Encoder and Decoder using logic gates.
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Parity checker and generator. .

4 ~ bit binary ripple counter.

3-bit synchronous up / down counter.

o2l =1 | N |

4 — bit shift register using Flip — flops.

Software Experiments
1 Adder / Subtractor Circuits and BCD adder using Verilog code
2 Magnitude Comparator and ALU using Verilog code
-3 Synchronous Counters using Verilog code
4 Asynchronous counters using Verilog code
5 Sequence Detector using Verilog code for digital lab
Total Practical Hours 45
CO1: Construct the performance of various combinational circuits. i
CO2:Implement and develop various synchronous logic circuits.
Course . . o -
Out CO3: Analyze the performance of various combinational circuits.
utcome CO4: Design and develop various synchronous logic circuits.
CO5: Formulate the design procedure of combinational and sequential digital circuits using
- Hardware Description Language
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | POl | POI2 | PSO1 | PSO2
Co1 3 2 3 3 3 - - 2 2 - 3 3 3
co2 3 2 3 3 | 3 - - 2 2 - 3 3 3
co3 | 3 2 3 3 3 - - 2 2 - 3 3 3
Co4 3 2 3 3 3 - - 2 2 - 3 3 3
COs 3 2 3 3 3 - - 2 2 - 3 3 3
AVG | 3 2 3 3 3 2 2 3 3 3
"P. q W
Chairman Bos Dean-Academics
c n - BOS 3 o1 E @é‘&’ﬂ ‘\,A(}aﬂen‘g E{’ 1’]
. ECE - HiCET . ~ HicEr .
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Course Course Title L T/|P C

Programme Code _ .

BE/BTECH | 22HE3071 Soft Skill-IT 11010 1

1. To make the students aware of the importance, the role and the content of soft skills through
Instruction, knowledge acquisition, demonstration and practice.
| 2. To learn everything from equations to probability with a completely different approach.
3.To make the students learn on an increased ability to explain the problem
comprehensively.

Course
Objectives:

Unit Description Instructional Hours
: Group Discussion & Presentation Skills: GD skills — Understanding the
objective and skills tested in a GD — General types of GDs — Roles in a GD —
Do’s & Don’ts — Mock GD & Feedback. - Presentation Skills — Stages
involved in an effective presentation — selection of topic, content, aids —
Engaging the audience —~ Time management — Mock Presentations &
Feedback

Interview Skills and Personality Skills: Interview handling Skills —
1 Self preparation checklist — Grooming tips: do’s & don’ts — mock interview &-
feedback - Interpersonal skills-creative thinking-problem solving-analytical
skills

Business Etiquette & Ethics: Etiquette — Telephone & E-mail etiquette —
I Dining etiquette — do’s & Don’ts in a formal setting ~ how to impress. Ethics
— Importance of Ethics and Values — Choices and Dilemmas faced —
Discussions from news headlines.

Quantitative Aptitude: Permutation, Combination - Probability - Logarithm 3
- Quadratic Equations - Algebra - Progression - Geometry - Mensuration.

v Logical Reasoning: Logical Connectives - Syllogisms - Venn Diagrams — )
Cubes - Coded inequalities - Conditions and Grouping

COl: Develop skills for effective participation in group discussions and delivering
~_| impactful presentations, with mock sessions for practical feedback.

. | Enhancing interview skills with preparation, grooming tips, and practice sessions,
coz: .o . ; . ey
cultivating interpersonal, creative, problem-solving, and analytical abilities.

Course . | Apply proper etiquette in communication and formal settings, alongside discussions on
CO3: : .
Qutcome: ethics, values, and real-world dilemmas.

co 4 Master mathematical concepts including permutation, combination, probability, logarithm,
" | quadratic equations, algebra, progression, geometry, and mensuration.

CO5: Develop proficiency in logical connectives, syllogisms, Venn diagrams, cubes, coded
| inequalities, conditions, and grouping for logical reasoning chailenges.

REFERENCE BOOKS

R1: | Bridging the Soft Skills Gap: How to Teach the Missing Basics to Todays Young Talent- Bruce Tulgan

R2: | Quantitative Aptitude for Competitive Examinations (5th Edition) - Abhjit Guha

R3: [ How to crack test of Reasoning - Jaikishan and Premkishan

R4: | The hand on guide to Analytical Reasoning and Logical Reasoning - Peeyush Bhardwaj

' berf—
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Programme

Course Code Name of the Course | L. T P C

B.E./B.Tech

ESSENCE OF INDIAN TRADITIONAL

22MC3191 KNOWLEDGE

Course
Objective

The student should be able
1.To facilitate the students with the concepts of Indian tradltlonal knowledge and to make
them understand the Importance of roots of knowledge system.

2.To make the students understand the traditional knowledge and analyze it and apply it to
their day to day life.

3.To impart basic principles of thought process, Itihas and Dharma Shastra and
society and nature.
- 4. To understand the concept of Intellectual and intellectual property rights with special
Reference. '

5. The course focuses on introduction to Indian Knowledge System, Indian perspective of
modern scientific world-view and basic principles of Yoga and Indian philosophy

connecting

Unit

Instructiona

Description | Hours

Introduction to traditional knowledge:
Define traditional knowledge, nature and characteristics, scope and importance, .
kinds of traditional knowledge, Indigenous Knowledge (IK), characteristics, 6
traditional knowledge vs indigenous knowledge, traditional knowledge vs
western knowledge

Protection of traditional knowledge
The need for protecting traditional knowledge, Slgmﬁcance of TK Protection, 6
value of TK in global economy, Role of Government to harness TK

Itihas and Dharma-Shastra
Itihas: The Mahabharata - The Puranas - The Ramayana 6
Dharma-Shastra: Manu Needhi - The Tirukkural- ThiruArutpa

Traditional knowledge and intellectual property:
Systems of traditional knowledge protection, Legal concepts for the protection 6
of traditional knowledge, Patents and traditional knowledge, Strategies to
increase protection of traditional knowledge

Indian philosophy
Jain — Buddhist — Charvaka — Samkhya - Yoga - Nyaya - Vaisheshika- 6
SaivaSiddhanta

Total Instructional Hours 30

Course
Outcome

A fter completion of the course the learner will be able

1. Identify the concept of Traditional knowledge and its importance.

2. Explain the need and importance of protecting traditional knowledge.

3. Explain the need and importance of Itihas and Dharma Shastra.

4. Interpret the concepts of Intellectual property to protect the traditional knowledge.
5. Interpret the concepts of indian philosophy to protect the traditional knowledge.

- | REFERENCE BOOKS:
{ Traditional Knowledge System in India, by Amit Jha, 2009.
2. Traditional Knowledge System in India by Amit Jha Atlantic publishers, 2002.
3. "Knowledge Traditions and Practices of India” Kapil Kapoorl, Michel Danino2.
4. V., Sivaramakrishna (Ed.), Cultural Heritage of India-Course Matenal BharatiyaVidya
Bhavan, Mumbai, 5th Edition, 2014.
5. V N Jha ( Eng. Trans,), Tarkasangraha of Annam Bhatta, InematlonalChmmay Foundation,
Velliarnad, Amaku,am.

.-?
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Curriculum under R2022

(for the batch admitted during 2022 - 2023)

SEMESTER I
COURSE
S. | COURSE | ‘
ITLE
vol|  cobs COURSE TITL CATEGORY| L | T c | Tcp ! c1A | ESE | TOTAL
) THEORY
1 [ 22MA1101 |MATRICES AND CALCULUS Bsc |3 |1 | 4 1 4 | 40 | 60 | 100
THEORY WITH LAB COMPONENT
2 | 22CY1151 |CHEMISTRY FOR CIRCUIT ENGINEERING BSC 2 | o 3 0 4 | 50 501 100
3 | 22HE1151 |ENGLISH FOR ENGINEERS HSC 2 1o 3 (450 50| 100
4 | 22EC1151 |ELECTRON DEVICES ESC 2 10 5 | 4 150 50 | 100
2171151/ | P¥ THON PROGRAMMING AND .
PRACTICES/ OBJECT ORIENTED .
S | 22081152 | 3p O AMMING USING PYTHON (IBM Escace |2 | o 3. 4 {50 | 50 100
STUDENTS ONLY) |
EEC COURSES (SE/AE)
6 { 22HE1071 fUHV AEC 2 o 243 140§ 60 | 100
7 22HE1072 ENTREPRENEURSHIP & INNOVATION AEC 1 o L 100 0 k100
MANDATORY COURSE
22MCI109Y/ | g18)pmIhe smdldemlLapuy/Indian
8 22MC1092 - | Constitution Me 2 0 0 _2 .100 0 100
TOTAL| 16 | 1 19 | 26 | 480 | 320 | 800
SEMESTER 11
S. | COURSE COURSE '
TCP
ol cons COURSE TITLE CATEGORY T|P CP|CIA | ESE |TOTAL
THEORY
1 | 22MA2102 |DIFFERENTIAL EQUATIONS AND LAPLACE TRANSFORM | BSC 1]o 4|40 60| 100
2 | 22¢Y2101 |ENVIRONMENTAL STUDIES ESC 00 3 | 40 | 60 | 100
3 | 22PH2101 |BASICS OF MATERIAL SCIENCE BSC oo 340! 60 | 100
THEORY WITH LAB COMPONENT
4 | 22PH2151 |PHYSICS FOR CIRCUIT ENGINEERING PROGRAMME BSC 0|2 4150|500 100
5 | 22HE2151 |EFFECTIVE TECHNICAL COMMUNICATION HSC 0|2 4| 50|50 | 100
¢ [L22€82255 |PROGRAMMING USING € . PCC o |2 s solso ! 100
220S2253 |JAVA FUNDAMENTALS (IBM STUDENTS ONLY) ICC
PRACTICAL
7 | 22ME2001 |ENGINEERING PRACTICES ESC 0|4 2|60 | 40 | 100
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EEC COURSES (SE/AE)

8 § 22HE2071 DESIGN THINKING AEC i 0523122 :t100¢ O 100
")
9 | 22HE2072 ISOFT SKILLSAND APTITUDE -1 SEC 1 0501 1 1100 O 100
MANDATORY COURSES
22MC2091 . ) . MC
104 ponic2092 SLALDFTOTLY Heritage of Tamils 2000002 (100 0 | 100
All students shall enrol], on admission, in
11 | 29Mc2093 INCC */NSS /YRC/ SPORTS / CLUBS / SOCIETY SERVICE - MC anyone of the personality and character
ENROLLMENT (COMMON) development programmes and undergo
. training for about 80 hours
TOTAL| 17 | t [ 12|22 29 {630({370( 1000
SEMESTER IH .
COURSE .
S.N | COURSEC COURSETITLE CATEGORY L T P C | TCP | CIA | ESE | TOTAL
0 ODE
THEORY
COMPLEX ANALYSIS AND
1| 22MA3I02 | 1p's NSFORMS (common to ECE, EEE,EIE), ~ BoC L 100
2 22EC3201 | ELECTRONIC CIRCUITS PCC 3 0 0 3 3 40 60 100
3 22EC3202_' SIGNALS AND SYSTEMS PCC 3 0 0 3 3 40 60 100
4 22EC3203 | DIGITAL FLECTRONICS PCC 3 0 ¢ 3 3 40 60 100
5 22EC3204 CIRCUITS AND NETWORKS ESC 2 0 0] 2 3 100 - 100
THEORY WITH LAB COMPONENT
29503251/ | OOPS USING JAVA/RELATIONAL
6 DATABASE MANAGEMENT SYSTEM ESC/ACC 2 0 2 3 3 50 50 100
22013252 | 1gM STUDENTS ONLY)
PRACTICAL
7 22EC3001 | ELECTRONIC CIRCUITS LABORATORY PCC 0 0 3 1.5 3 60 40 100
8 22EC3002 | DIGITAL ELECTRONICS LABORATORY PCC ¢ 0 3 1.5 3 60 40 100
EEC COURSES (SE/AE)
9 22HE3071 § SOFT SKILLS -2 SEC i 0 ¢ 1 1 100 0 100
10 22EC3901 § MINI PROJECT 1 AEC 0 it 0 2 1 100 G 100
MANDATORY COURSES
ESSENCE OF INDIAN TRADITIONAL
11 22MC3191 KNOWLEDGE MC 2 0 G 0 2 100 ¢ 100
TOTAL 17 | 1 | 8 | 24 | 28 | 730 | 410 | 1100
SEMESTER IV
S.N | COURSE COURSE | i 1| p |  Wcp | CIA| ESE| TOTAL
o CODE COURSE TITLE CATEGORY
THEORY
i 22HFA4101 IPR AND START-UPS HSC 2 0 0 40 60 100
2 22EC4201 ELECTRO MAGNETIC FIELDS PCC 3 0 0 40 60 100
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3 22EC4202 | ANALOG COMMUNICATION PCC 01 0 40 | 60 100
4 20FC4203  |LINEAR INTEGRATED CIRCUITS PCC 0 | 0 40 | 60 100
. TRANSMISSION LINES AND
5 2ECH04 | PCC 3lof o |3 3|40 | 60 100
THEORY WITH LAB COMPONENT
~2EC4251, |CONTROL SYSTEMS/DESIGN
6 THINKING-AN INTRODUCTION (IBM | PCCACC | 2 | 6 | 2 | 3 3 | 50 | 50 100
22EC4252 | QTUDENTS ONLY)
' DATA COMMUNICATION AND
7 2ECALI [\ WORKS PCC 210t 2 | 3 3 1 50 | 50 100
PRACTICAL
8 22EC4001  [LINEAR INTEGRATED CIRCUITS LAB PCC ol ol 3 tis] 3 | 60 | 40 100
9 22EC4002  |ANALOG COMMUNICATION LAB PCC olol 3 (151 3 e | a0 100
EEC COURSES (SE/AE)
10§ 22HE407T1  SSOFT SKILLS -3 SEC 1:0 ¢ 0 1 1§ 100 0 100
TOTALL 19| 3 | 16 | 24 | 27 | 400 | 500+| o900
SEMESTER V
COURSE
SN | COURSE COURSE TITLE catecoryy U T| P C |TCP | CIA | ESE | TOTAL
0 CODE
_ _ THEORY
1 2EC5201 | DIGITAL COMMUNICATION PCC 3001 0 1% 3 3 1 40 § 60 100
2 2IECS202 | ANTENNA AND WAVE PROPAGATION!  PCC 31l o 41 3 1 4 s 100
MICROPROCESSORS AND ‘
3 22EC5203 | M n COONTROLLERS PCC 3100 01 3 3140 | 60 | 100
22EC53XX/ | PROFESSIONAL ELECTIVE-1/
4 s9ECs2s1 | ANGULARJS (BM STUDENTS ONLY) | PECACC |3 | 0 0 4 3 1 3 1 40 3 60 100
5 | 22ECS3XX | PROFESSIONAL ELECTIVE-2 PEC 3707l ol 3 3 | 40 | 60 100
6 | 22EC53XX | PROFESSIONAL ELECTIVE-3 PEC 3ol 0 3 3 | 40 | 60 100
PRACTICAL
MICROPROCESSORS AND
7 22BCS001 |yt n O ONTROLLERS LAB PCC 0ol o] 3 [ 15] 3 | 60 | 40 100
8 22EC5002 | DIGITAL COMMUNICATION LAB PCC 01045 3 t15% 3 160§ 40 100
EEC COURSES (SE/AE)
SOFT SKILLS -4 / FOREIGN
9 HESOTL | Por O e SEC P05 0 ] 1 f100§ 0 100
TOTAL 19 | 1 | 6 | 23 | 25 | 440 | 460 | 900
SEMESTER VI
SN| COURSE COURSE |, | +1| »p <
o CODE COURSE TITLE CATEGORY C |TCP |- CIA | ESE | TOTAL
THEORY
| 22HS6161 | PROFESSIONAL ETHICS HSC ! 3 | 0 | 0 ! 3 | 3 ' 40 | 60 | 100
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23EC63xy) | PROFESSIONAL ELECTIVE-4/
2 22 NODE JS AND MICRO SERVICES pECICC | 3 | 0} 0O 3 1 3 | 40 | 60 100
EC6251 | (IBM STUDENTS ONLY)
sorcesxyx | PROFESSIONAL ELECTIVE-S/ 10T , _
3 AND SPRING FRAMEWORK (IBM PECICC | 3 | 0| 0 3 3 | %0 | 60 100
/22EC6252 | STUDENTS ONLY)

4 | 22FCé4xx | OPENELECTIVE - 1* OEC 3 0] 0 | 3 3 | 40 | 60 100
5 | 22EC64XX | OPEN ELECTIVE-2* OEC 3 o] o | 3 | 3 | 4 |60 100
THEORY WITH LAB COMPONENT
6 22EC6253 | DIGITAL SIGNAL PROCESSING PCC 2 10 2 | 3 4 | 50 | 50 100
7 22EC6254 | VLSIDESIGN PCC 2 o 2 | 3 4 | 50 t 50 100

" EEC COURSES (SE/AE)
8 20EC6901 § MINI PROJECT 2 AEC 0t 0L 0§ 2 1 {100 ¢ 0 100
TOTAL 19 | 1 | 6 | 23 | 26 | 400 | 400 800
SEMESTER VIl
COURSE
S.N COURSE - L| T| P C |TCP | CIA | ESE | TOTAL
COURSE TITLE :
o CODE CATEGORY|
THEORY
WIRELESS COMMUNICATION _
1 VECTNL |\ amepo PCC 3 o} 0 {3 3| 40 | 60 100
22ECT3XX/ | PROFESSIONAL ELECTIVE-6/
2 ECT2s]  |BLOCKCHAIN (IBM STUDENTS PECACC | 3 | 0 | 0 3 3 | 40 | 60 100
ONLY)

3 | 22BEC74XX |OPEN ELECTIVE - 3* OEC 0 0 | 3 3 | 40 | 60 100
4 | 22EC74XX |OPENELECTIVE —4* OEC 0| 0 3 3 | 40 | 60 100
THEORY WITH LAB COMPONENT
5 22EC7001  |EMBEDDED SYSTEMS AND IOT PCC 2 10| 2 3 4 | s0 | 50 100

OPTICAL COMMUNICATION AND
6 2BCTO0N |y o o NGINEERING PCC 2 1o | 2| 3 4 | 50 | 50 100
EEC COURSES (SE/AE)
7 & 29EC7901  JINTERNSHIP i ___AEC _ - & - § - 12 1 1 1100% 0 100
' TOTAL] 19 [ 0 | 4 [ 20 | 23 | 360 | 340 700
SEMESTER VIII
COURSE
SN| COURSE COURSE TITLE catecoryl T | T| P | € |TCP | ClA| ESE| TOTAL
0 CODE
_ EEC COURSES (SE/AE)
- PROJECT WORK/GRANTED '
0 . 0o {100 200
1 22ECS901 PRODUCT PATENT AEC 0.1 20% 101 20 0
Torall 0 | 0 | 20 | 10 | 20 | 100 | 100 200
Note:

i.

*As per the AICTE guideline, in Semesters I, 1L, {II & IV NCC one credit subject is added as Value Added Course with Extra
Credit. Further, the students who enrolled his/her name in HICET NCC and Air Wing are eligible to undergo this subject. The

earned extra credits printed in the Consolidated Mark sheet as per the regulation.
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students’ who have opted NCC subjects in Semester I, II, III & IV are ¢ligible to undergo NCC Open Elective Subjects.
3. The above-mentioned NCC Courses will be offered to the students who are going to be admitted in the Academic Year
2021 - 22 onwards.

T lep—
Chairman Bos Dean-Academics Principal
SEMESTER WISE CREDIT DISTRIBUTION
B.E./B.TECH. PROGRAMMES
S.No. Course Credits per Semester Total
Area Credits
1 n i v A\’ VI viI v
1 |Hsc 3 3 ; 2 - 3 - - 11
2 |BsC 7 9 4 - - - T - 20
3 ESC 6 4 5 - - - - - 15
4 PCC - 3 12 21 13 6 9 - 64
5 PEC - - - - 9 6 3 - 18
6 OEC - - - - - 6 6 - 12
7 EEC 3 3 3 1 1 2 2 10 25
8§ |MC O O
Total 19 22 24 24 23 23 20 10 165
Credit Distribution R2022
Semester )| H m v v V1 VII vill Total
Credits 19 22 24 24 23 23 20 10 165
LIST OF INDUSTRIAL CORE COURSES
S.No. | CODE Courses CAT |[L|T|P|C|CIA|ESE| TOTAL
| 22CS1152 | Object Oriented Programming using Python | ICC |2 /0|2 (3| 50 | 50 100
2 22CS2153 | Java Fundamentals Icc |2(0)2(3]50]| 50 160
3 22EC3252 | Relational Database Management System e [210(213]5050 100
4 22EC4252 | Design Thinking-An Introduction Icc |2(0(2]3}50]|50 100
5 22EC5251 | Angular JS Icc [2(04{2|3]50|50 100

67




6 22EC6251 | Node JS and Micro services cc |[2{0(213]|501] 50 100
7 22EC6252 | IoT and Spring Framework Icc[210(21{3]501%50 100
8 22EC7251 | Blockchain Icc (2101235050 100
PROFESSIONAL ELECTIVE COURSES: VERTICALS
Vertical 1 Vertical 2 Vertical 3 grertical & Vertical 5 Vertical 6
Electronic Communication Wireless 1%;1; aen Biomedical Diversified
System Design Systems Networks p g Technologies Courses
rocessing
Foundation Skills _
in Integrated Satellite Network Digital Image Medical App Devel i
Product Communication Security Processing Electronics pp Levelopmen
Development : _ .
Measurements Global . o .
e Wireless Sensors | Audio Signal Medieal _ .
;md . PQSItlomng and Networks Processing Informatics Web Technologies
nstrumentation Systems
IoT Based Under Water High Speed . .. Medical Image . .
System Design Communication | Networks Machine Vision Processing Ethical Hacking
Artificial Crvot d
; . RF System Cloud Intelligence and Biometric ryptocurrency an
PCB Design - : . g Blockchain
Design Computing Machine Systems .
: . Technologies
Learning
. Software Defined | Wireless Broad Neural Networks Medical 3D Printing and
ASIC Design . and Deep . .
- Radio Band Networks . Robotics Design
Learning
Introduction to Radar Virtual Reality Human 4G/5G
PLC Technologi Cyber Forensics | and Augmented Computer Communication
Programming cenologIes Reality Interface Networks
Vertical 1
Electronic System Design
Periods Per
§No, Course Course Title Category week Total Contact Credits
Code Periods
L|T; P
Foundation Skills in
1. | 22EC5301 | Integrated Product PEC1 310 0 3 3
Development
Measurements and
2. | 22EC5302 Instrumentation PEC2 310 0 3 3
3. | 22EC5303 | IoT Based System Design PEC3 3101 0 3 3
4. | 22EC6301 { PCB Design PEC4 3/0] 0 3 3
5. | 22EC6302 | ASIC Design PECS 310 0O 3 3
6. | 22BC7301 | {uroduction fo PLC PEC6 | 3| 0] 0 3 3
rogramming
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Vertical 2

Communication Systems

Periods Per
SNo. Course Course Title Category week Total Contact Credits
Code LTI P Periods °
1. | 22EC5304 | Satellite Communication PEC1 3101 0 3 3
2. | 22EC5305 | gho0al Positioning PEC2 | 3]0| o 3 3
ystems
3. | 22EC5306 gﬂde" Water PEC3 | 30| o 3 3
gmmunication
4. | 22EC6303 | RF System Design PEC4 310 0 3 3
5. 22EC6304 | Software Defined Radio PEC5 310 0 3 3
6. | 22EC7302 | Radar Technologies PEC6 310/ 0 3 3
Vertical 3
Wireless Networks i
Periods Per
S No.Course Code Course Title Category week Total Contact Credits
Periods
L|T P
1. | 22ECS5307 | Network Security PEC1 310 0 3
. | Wireless Sensors and
2. 22EC5308 Networks PEC2 310 0 3 3
3. | 22EC5309 | High Speed Networks PEC3 3/]0[ 0O 3 3
4. | 22EC6305 | Cloud Computing PEC4 30 O 3 3
Wireless Broad Band
5. | 22EC6306 Networks PEC5 310 O 3 3
6. | 22EC7303 | Cyber Forensics PEC6 310 0 3 3
Vertical 4
Signal and Image Processing
Periods Per Total Contact
8 No.Course Code Course Title Category week ota” L-ontac Credits
. LT P Periods
1. | 22EC5310 [Digital Image Processing PEC1 3101 0 3 3
2. | 22EC5311 {Audio Signal Processing PEC2 310l o0 3 3
3. 22EC5312 [Machine Vision PEC3 310 0 3 3
a. | 228ce307 JArtificial Intelligenceand | o0 ) 3ol o 3 3
achine Learmng
5. | 22Bce3os [Neural Networksand Deep | oo 3| 0] o 3 3
Learning
Virtual Reality and
6. 22EC7304 Augmented Reali ty PEC6 3|10 0 3 3
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Vertical 5

Biomedical Technologies _ .
Course ) Periods Per Total .
S No. Code Course Title Category week Contact Credits
L |T P Periods A
1. | 22EC5311 | Medical Electronics PECl [3]0] 0 3 3
2. | 22EC5312 | Medical Informatics PEC2 310 0 3 3
3. | 22EC5313 | Medical Image Processing PEC3 310 0 3 3
4, 22EC6309 | Biometric Systems PEC4 3|0 0 3 3
5. 22EC6310 | Medical robotics PECS 310 0 3 3
Human
6. 22EC7305 Computer Interface PEC6 3170 0 3 3
Vertical 6 -
Diversified courses
Course Periods Per Total
S No. Course Title Catego week ~ Contact Credits
Code YT P Periods
1. 22EC5314 | App Development PEC1 3:0 0 3 3
2. 22EC5315 | Web Technologies PEC2 310 0 3 3
3. 22EC5316 | Ethical Hacking PEC3 310 0 3 3
Cryptocurrency and
4. | 22EC6311 Blockchain Technologies PEC4 310 0 3 3
5. 22EC6312 | 3D Printing and Design PECS5 310 0 3 3
6. | 228C7306 | #0/3G Communication | ppe | 5| | 3 3
Networks
OPENELECTIVE I AND Il
(EMERGINGTECHNOLOGIES)
To be offered for the students other than CSE, IT, AI&ML, ECE & BIOMEDICAL
PERIODS TOTAL
S | COURSE .
CATEGORY| PERWEEK | CONTACT
NO. CODE COURSETITLE LTT ]! P | PERIODS CREDITS
Artificial intelligence and
1 22A16401 Machine Learning Fundamentals OEC 2 0 2 4 3
2 | 22C86401 | Blockchain Technology OEC 2102 4 3
3 | 22EC6401 | Cyber Security OEC 21012 4 3
4 | 22EC6402 | IoT Concepts and Applications OEC 210702 4 3
5 221T6401 Data Science and Analytics OEC 2102 4 3
6 | 22BM6401 | Augmented and Virtual Reality OEC 2102 4 3
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To be offered for the students

OPEN ELECTIVE | AND Il

CHEMICAL, FOOD TECH, E&l

other than AUTO, AERO, AGRI, MECH, MCTS, CIVIL, EEE,

o, onE COURSETITLE CATRGORY) [Everk c'f)?f&LCT CREDITS
L|T]|P PERIODS

1 | 22AE6401 Space Science OEC 310/l o0 3 3

2 | 22MT6401 | Introduction to Industrial Engineering OEC 3101l 0 3 3

3 | 22MT6402 | Industrial Safety and Environment OEC 31010 3 3

4 | 22CE6401 | "Climate Change and its Impact OEC 3100 3 3

5 | 22CE6402 | Environment and Social Impact Assessment OEC 010 3 3

6 | 22ME6401 | Renewable Energy System QEC 3 Lo |0 3 B
7 | 22ME6402 | Additive Manufacturing systems OEC 301010 3 3

g 29E16401 ;r;t;ogzﬁgztll to Industrial Instrumentation OEC 510 lo 3 . ;

9 | 22E16402 fnfu?x:;i :;’immmmg using Virtual OEC |3 |0 |0 3 3

10 | 22AU6401 | Recent Trends in Automotive Technology QEC 3 1ol o0 3 3

11 | 22AU6402 | Automotive Vehicle Safety OEC 31010 3 3

12 | 22EE6401 | Digital Marketing OEC 3lolo 3 3

13 | 22EE6402 | Research Methodology OEC 3100 3 3

14 | 22FT6401 | Traditional Foods OEC 510! o0 3 3

15 | 22AG6401 | Urban Agriculture and Organic Farming OEC 31010 3 3

16 | 22CH6401 | Biomass and Bio Refinery OEC 31010 3 3]

Note: Non-Circuit Departments ¢

an add one Open Elective course in the above list to offer for the circuit branches

OPEN ELECTIVE il
Students shall choose any one of the open elective courses such that the course content or title not belong
to their own programme. T
PERIODS TOTAL
s |COURSE COURSE TITLE PERWEEK | CONTACT
NO. | CODE . CATEGORY[— T 1= 4| "LrRIODS CREDITS
1 22EC7401 | Mobile Devices -Tools and Technology OEC 3(]0160 3 3
OPEN ELECTIVE IV
PERIODS TOTAL
SL. | COURSE COURSE TITLE CATEGORY PERWEEK CONTAC T
NO. CODE L T P PERIODS CREDITS
1 | 22157401 Gencll'al s_tuches for competitive OEC 3 0 0 3 3
examinations
Human Rights, Women Rights
2 221.57402 and Gender equity QEC 3 0 0 3 3
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3 | 22L.S7403 | Indian ethos and Human values QEC 3 0 0 3 3
4 | 221.87404 Financial independence and OEC 3 0 0 3 3.
management
5 | 22L87405 | Yoga for Human Excellence OEC 3 0 0 3 3
6 | 22157406 | Demoeracy and Good OEC 3 o | o ’3 3
overnance
7 | 22L87407 | NCC Level - 11 OEC 3 0 0 3 3
Enroliment 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
vertical 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.
Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) / Minor
Degree (Optional). '
HONOUR DEGREE VERTICAL COURSES
Vertical-1 . Vertical Ik
. . Vertical II . . .
S.No. | Sensor Technologies and IoT o Semiconductor Chip Design and
Advanced Communication Systems Testi
esting
Realtime Embedded Systems Cognitive Radio Networks Wide Bandgap Devices
2. | Sensor for IoT applications Remote Sensing Validation and Testing
Technology
Advanced Processor .
3 Architectures Rocketry and Space Mechanics Low Power VLSI
I - VLSI Testing and Design for
4 IOT Processors Underwater Navigation Systems Testability
5 Wearable Devices Massive MIMO Networks E\r/hxgd Signal IC Design
_ esting
. ‘ Advanced Wireless Communication .
6 | Industrial IoT and Industry 4.0 Techniques Analog IC Design
Vertical-I
Sensor Technologies and IoT
SNo. |Course Code Course Title Category| L | T | P | C | CIA | ESE TOLTA
] 22EC5305 | Realtime Embedded Systems HDC 3101013 40 60 100
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2 22EC6305 | Sensor for IoT applications HDC 3003 40 60 100
3 22EC6306 | Advanced Processor Architectures HDC 3(010¢3 40 60 100
4 22EC7304 |IOT Processors HDC 3700 (3] 40 60 100
5 22EC7305 | Wearable Devices HDC 31010713 49 60 100
6 22EC8301 |Industrial [oT and Industry 4.0 HDC 310;01(3 40 60 100
Vertical-11
Advanced Communication Systems
S No. |Course Code Course Title Category| L | T | P | C | CIA | ESE TOLTA
1 22EC5306 | Cognitive Radio Networks HDC 31071013 40 60 100
2 22EC6307 | Remote Sensing HDC 310013 40 60 100
3 22EC6308 | Rocketry and Space Mechanics HDC 3101013 40 60 100
4 22EC7306 | Underwater Navigation Systems HDC 3101013 40 60 100
5 22EC7307 | Massive MIMO Networks HDC 310013 40 60 100
6 29EC8203 'Advan.ced Wireless Communication HDC 31o0lo]3 40 60 100
Techniques
Vertical-I11
Semiconductor Chip Design and Testing
. TOTA
S No. |Course Code Course Title Category| L | T | P | C | CIA | ESE L
1 22EC5307 | Wide Bandgap Devices HDC 3001073 40 60 100
2 | 22BCe309 | Velidation and Testing mpC | 3] 0|03 ]| 40 | 60 | 100
Technology
3 22EC6310 | Low Power VLSI HDC 310013 40 60 100
4 | 228C7308 | VLS| Testingand Design for uoc |3 ]olo|3] 4 | 60 | 100
Testability
s | 2287309 | Mixed SignalIC Design mpc | 3|00 |3| 40 | 60 | 100
esting
6 22EC8202 | Analog IC Design HDC 310003 40 60 100
MINOR DEGREE VERTICAL COURSES
Embedded and IoT
S Course Perile:ds Per Total
Course Title Catesory W<€ Contact | Credits
No Code SN LT T [ P | Periods
1 |29EC5601 |Electronics for Embedded Systems MDC 3 1ol o 3 3
2 |92EC6601 |Microcontroller and its Applications MDC 3 1ol o ) 3
3 |22EC6602 |Sensor and Embedded Systems MDC 3 ol o 3 3
4 |22EC7601 |Fundamentals of IoT MDC 3 1ol o 3 3
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5 22EC7602 [Industrial [oT and Industry 4.0 MDC 3 0 0 3 3

6 |22EC8601 [oT for Smart Systems MDC | 310 o 3 3
[
Vertical 11
Fintech and Block Chain
Periods Per Total
NS:) C(c:):;ze Course Title Category week Contact | Credits
) L | T | P | Periods
1 | 21CS5602 | Financial Management MDC 31010 3
2 21MB6231 | Fundamentals of Investment MDC 37010 3
3 21MB6232 | Banking, Financial Services andInsurance MDC 3101 0 3 3
Introduction to Blockchain and its
4 | 2IMB723L | pplications MDC | 3 [0 0 3 3
5 21MB7232 | Fintech Personal Finance and Payments MDC 3 101! o 3 3
21MB8231 | Introduction to Fintech MDC 3 010 3 3
Vertical 111
Entrepreneurship
S Course . Periods Per Total
No Code Course Title Category week Contact | Credits
) L| T P | Periods
1 121BAS601 | Foundation of Entrepreneurship MDC 310 0 3 3
2 | 21BA6601 Introduction to Business Venture MDC 3 0 0 3 3
3 21BA6602 | Team Building & . Leadership MDC 3| o 0 3 3
, Management for Business
4 |2IBAT7601 | Creativity & ‘ Innovation in MDC 3| o 0 3 3
Entrepreneurship
5 21BA7602 | Principles of . Marketing MDC 31 0 0 3 3
Management for Business
6 21BA8601 | Human Resource Management MDC 3 0 0 3 3
for Entrepreneurs
21BA8602 i i i
7 Financing  New  Business MDC 3] o 0 3 3
Ventures
Vertical IV
Environment and Sustainability
S C Periods Per Total
N g“;se Course Title Category week Contact | Credits
o oce L] T [ P | Periods
1 | 210EXXXX Sustainable Infrastructure MDC 3 0 0 3 3
Development
2 21AG6233 Sustainable Agriculture and MDC 3 0 0 3 3
Environmental Management
3 21BM6233 | gustainable Bio Materials MDC 3 0 0 3 3




Materials for Energy

21ME7233 Sustainability MDC 3

21CE7233 | Green Technology - MDC 3

21CE§232 | Environmental Quality Monitoring MDC 3
and Analysis

Chairman Bos Dean-Academics
Chairman - Bos b&%
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Fiffh Semester Syllabus
(for the batch admitted during 2022 — 2023)

Programme

Course Code Name of the Course L

BE

22EC5201 Digital Commaunication 3

Course
Objective

The student should be able to.
1. To Understand waveform coding and répresentation techniques.
To Analyze baseband transmission and pulse shaping methods.
To Evaluate passband transmission models and modulation schemes.
To Apply error control coding techniques and algorithms.
To Implement spread-spectrum systems and applications.

2 NV N

Course
Prerequisite

Linear Algebra
Analog Communication

Unit

Description
L

Instructional
Hours

WAVEFORM CODING & REPRESENTATION

Low pass sampling- Aliasing: Quantization-Uniform & non- gniform
quantization- quantization noise-SNR. calculation -Companding -~ PCM-
DPCM-DM-ADM-Line codes '

Hi

BASEBAND TRANSMISSION

ISI- Eye pattern -Nyquist criterion for distortion less transmission- Pulse
Bhaping- Correlative coding - Receiving filters- Matched filters, Correlation
receiver Adaptive Equalization

I

PASSBAND TRANSMISSION

Passband Transmission model -Geometric Representation - of signals -
Generation, detection, PSD& BER of Coherent BPSK, BFSK & QPSK -
QAM — Carrier Synchronization — Structure of Non-coherent Receivers —
Principle of DPSK.

oY

ERROR CONTROL CODING

Channel coding theorems -Linear Block codes - Hamming codes—cyclic codes
Convolutional Codes -Code Tree, Trellis, and State diagram - Viterbi
Algorithm,

SPREAD-SPECTRUM SYSTEMS

PN Sequences - Direct-Sequence Spread-Spectrum  System-Frequency
Hopping Systems— Synchronization- Processing gain and jamming - -
Applications: CDMA —Multipath Suppression

Total Instructional Hours

45

After completion of the course the learner will be able to

CO1: Understand working of waveform coding techniques and analyze their performance

Course CO2: Design systems to mitigate intersymbol interference (I8I) and optimize baseband transmission.
Outcome CO3: Analyze the error performance of Digital Modulation Techniques,
CO4: Compare different error detecting and error correction codes
CO5: Apply PN sequences and spread-spectrum techniques for CDMA and multipath suppression.
TEXT BOOKS

" T1- Simon Haykin , "Digital Communications”, John Wiley & Sons, Inc, Singapore, 2011
T2 - Lathi B P, "Modern Digital and Analog communication Systems", Oxford University Press, 2010

REFERENCE BOOKS:
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1. Proakis J G, Salehi M » "Digital Communications", Tata McCraw Hill, New Delhi, 2018,

2. Bernard Sklar , "Digital Communications- Fundamentals and applications", Pearson Education, New Delhi, 2009.

3. Sam Shanmugam K , "Digital and Analog communication systems", John Wiley Ine, Singapore, 2008.
4. H P Hsu, Schaum OQutline Series - “Analog and Digital Communications” TMH 2006

6 | PO7 | POS | POY | PO10 | POI1 | POI2 PSO1 | PSO2

PO1 PO2 | PO3 | PO4 | PO5 [ PO
CO1 3 2 2 2 - 3 3 3 3
€02 3 3 2 3 - 3 3 3 2
CO3 3 3 2 2 2 3 3 3 3
CO4 3 3 3 3 2 3 3 3 3
CO5 3 3 2 2 - 3 3. 3 3
AVG 3 28 |22 [ 24 2 3 3 2.8
Chairman Bos Dean-Académlics
@hﬂrman - Ry Dean (Academics)
¢« ECE - BiCET - HICET
Programme Course Cade Name of the Course L TP | C
BE 22EC5202 Antenna and Wave Propagation 3 170 , 4
1.. To understand the concept of radiation phenomena and the antenna pararmeters
2. To identify the radiation mechanism of array antennas
Co_urs.e 3. To analyze the radiation characteristics of aperture and slot antennas
Objective | 4 T, impart knowledge on F requency Independent Antennas and measurements
5. To analyze the propagation of radio waves and various types of wave propagation
1. 21EC4201- Electromagnetic Fields
Courge'pr e 2 21EC5202-Transmission Lines and Wave Guides
requisites: - A
Unit Description Instructional
Hours
FUNDAMENTALS OF RADIATION:
I Definition of antenna parameters — Gain, Directivity, Effective aperture, Radiation 12
Resistance, Band width, Beam width, Input Impedance. Antenna noise temperature, Radiation
from Oscillating dipole, Haif-wave dipale, Folded dipole, Yagi array
APERTURE AND SLOT ANTENNAS:
I Radiation from rectangular apertures, Uniform and Tapered aperture, Horn antenna, Reflector 12
antenna, Aperture blockage, F eeding structures, Siot antennas, Microstrip antennas - Radiation
mechanism — Applications
ANTENNA ARRAYS:
i Point Source, Array of Two-point sources, N -Element Uniform Lincar Atray, Broad-Side 12
array, End-Fire Array, Pattern multiplication, Concept of Phased arrays, Adaptive array,
Antenna Synthesis-Binomial array.
SPECIAL ANTENNAS:
v Frequency independent antennas -Spiral antenna, Helical antenna, Log periodic Antenna. 12
Electronic band gap structure and applications, Antenna Measurements-Test Ranges,
Measurement of Gain, Radiation pattern, Polarization, VSWR
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PROPAGATION OF RADIO WAVES:
Modes of propagation, Structure of atmosphere, Ground wave propagation, Tropospheric

v propagation, Duct propagation, Troposcatter propagation , Flat earth and Curved earth concept, 12
Sky wave propagation — Virtual height, critical frequency, Maximum usable frequency — Skip
distance, Fading , Multi hop propagation -
' Total Instructional Hours 60

After completion of the course the learner will be able to
CO1: Explain the radiation phenomena and the antenna parameters
Course CO2: Understand the radiation mechanism of various types of array antennas,
Outcome CO03: Categorize the radiation pattern of aperiure and slot antennas
CO4: Assess the purpose on Frequency Independent Antennas and measurements
CO3: Analyze the characteristics of different types of radio wave propagation at different frequencies

TEXT BOOKS:

T1- John D Kraus, Ronald J Marhefka, Ahmad § Khan “Antennas and Wave Propagation”, Fifth Edition, Mec Graw Hill
Education {India) Private Limited, Special Edition 2012,

T2 - K.D.Prasad, “Antenna and Wave propagation”, Satya Prakashan Publishers, Third Reprint Edition, 2016
REFERENCE BOOKS: '

R1- Constantine.A.Balanis “Antenna Theory Analysis and Design®, Third Edition, Wiley India Pvt.Lid., Reprint 201@-

R2 - Edward.C.Jordan and Keith G.Baimain, “Electromagnetic Waves and Radiating Systems™, Second Edition, PHI Learning

Private Limited, 2011,
PIO PO2 ’ PO3 | PO4 [ PO5 | P06 | PO7 | PO8 | PO 9 | Po10 ( PO11 ‘ PO12 ‘ PSO1 ‘ PSO2
cor1 | 3 | 3 | 2 2 | - - - - - - - | 2 3 3
€02 [ 3] 3 3 3 - - - - 3 - - I 3 3
103 |3 2 | 2 1> - | - - 2 - - | 3 3 | 3
1 €04 [35] 3 [ 3 2 [ ; - - 3 - - | 3 3 [ 3
Cos [ 3| 3 |2 3 - - - - 3 - - 3 3 3
AVG | 3 | 28 | 24 | 24 | - - - - 127 - T 26 3 3
2 otf— B
Chairman Bos L Dean-Academics

P ' | '- v Dean (Academics
[ e Deanlheads
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Programme Course Code Name of the Course L T P C

BE 22EC5203 MICROPROCESSOR AND MICRO CONTROLLER 3 0 0 3
1. Study the Architecture of 8085 and 8086 microprocessor, '
2. Learn the design aspects of /O and Memory Interfacing circuits.
C‘f“" se 3. Study about communication and bus interfacing,
Objective 4. Study the Architecture of 8051 microcontroller
5. Study the concepts of microcontroller interfacing
Instructio
Unit Description nal Hours
g

THE 8085 AND 8086 MICROPROCESSORS

Overview of  8-bit microprocessor - Introduction to 8086 — Microprocessor architecture —
Addressing modes — Instruction set- Assembly language programming - Modular
Programming — Interrupts and interrupt service routines, .

8086 SYSTEM BUS STRUCTURE 9
_ 8086 signals — Basic configurations — Systermn bus timing —System design using 8086 — R
il Introduction to Multiprogramming — Multiprocessor configurations — Coprocessor, closely

coupled and loosely Coupled confi gurations — Introduction to advanced processors

I/O INTERFACING 9
Parallel communication interface — Serial communication interface — D/A and A/D Interface —
HI Timer Interface - Keyboard /display controller — Interrupt controller - DMA controller —

Programming and applications Case studies: Traffic Light control, LED display, LCD display.

MICROCONTROLLER &INTERFACING 9
Architecture of 8051 — Special Function Registers (SFRs) — 1/O Pins Ports and Circuits —
Instruction set — Addressing modes — Assembly language programming. Programming 8051

v Timers -~ Serial Port Programming — Interrupts Programming — LCD & Keyboard
Interfacing — ADC, DAC & Sensor Interfacing — Stepper Motor
ARM PROCESSOR 9
Arcon RISC Machine — Architectural Inheritance — Core & Architectures — Registers —
v Pipeline - Interrupts — ARM organization — ARM processor family — ARM instruction set-
Thumb Instruction set — Instruction cycle timings — The ARM Programmer’s model- ARM
Assembly Language Programming
Total Instructioral Hours 45
After completion of the course the learner will be able to ' R '
- COI1: Write programs on 8086 microprocessors.
Course C02: Design /O circuits. _
Outcome CO3: Design Memory Interfacing circuits.
: CO4: Design and implement 8051 microcontroller-based systems.
CO3: Write programs on ARM processors,
TEXT BOOKS: '

T1-Ramesh 8. Goankar, “Microprocessor Architecture, Programming and Applications with 8085”, 5 Edition, Prentice Hall
(Unit 1)

T2- Yu-Cheng Liu, Glenn A.Gibson, “Microcomputer Systems: The 8086 / 8088 I° amily — Architecture,

Programming and Design™, Prentice Hall of India, 2611. (Unit 1, 2,3

T3- Mohamed Ali Mazidi, Janice Gillispie Mazidi, Rolin McKinlay, “The 8051 Microcontroller and Embedded

Systems: Using Assembly and C”, Second Edition, Pearson education, 2011 (Unit 4, 5)

REFERENCE BOOKS:
R1 - Doughlas V.Hail, “Microprocessors and Interfacing, Programming and Hardware”, TMH,2012
R2- Krishna Kant, “Microprocessors and microcontrollers architecture programming and system design 8085 8086 8051 8096
PHI Learning Private Limited”, 2014 .

|

81



PO1

PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2

Co1

co2

Co3

Co4

R lwlw|wlw

Co5

—lwlwlw]lw
Rlwlw|wln

RN W w

Nlwl N

AVG | 28

N =W o]

24 26 24 15 04 1 - 02 0 04 1.6.

N
=

22

aliim:z Bos
Chairman - Bes
ECE - HiCET

Dean-Acadeniics

(Aca emics)
< HUCET ~

Programme

Course Code Name of the Course L

BE

22EC5251 Angular JS 3

Course
Objective

1.Learn the core concepts of Angular including components.

2.Learn and Apply directives, Services &; dependency injection, pipes, views, forms and

tables, Animation, Angular with SQL

3.Explored the essential Angular feagwefs and have gamed the skills you need to build
robust single-page applications.’

4.Learn various testing tools.

5.Demonstrate Material design for Mobile

Unit

’ ‘Descriptio‘n

Instructional
Hours

" | INTRODUCTION TO JAVASCRIPT

i L e
y
'

'JavhScnpt—SmglePageApp—MVC Controller-Template-Expresswn—Modules Filter-
Difference between Angular and React

iI

R

ANGULAR 7
Node Js-NPM-Angular CLI- IDE-AnguIar Architecture-Life cycle core feature-
Angular 7 with Bootstrap.

Iil

ANGULAR 7 CORE COMPONENTS .
Modules-Services-Pipes-CustomPipes-Events-Forms-Tables-DOM-Directives- Views-
Routing-Animation-Angular with SQL-Angular with Server-Material Design for
Mobile.

TESTING APPS
Introduction of Karma and Jasmine -Setup and tear down-Test Class-Angular
Testbed(ATB)-ATB features.
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BOILERPLATE
Introduction to Boilerplate-Boilerplate code-Boilerplate component-initialize
boilerplate

(=

w

akaalabale

. Implement Angular 7 modules.

0 Initialize Boilerplate to kickstart a project.

Description of the Experiments ’

Analyze DOM HTML and Java script Functions.

Create a Single page Application.

Setup Angular Environment and Complete the sample Hello World
Application.

Setup backend service using Express framework of NodeJS .

Setup Mongodb and use backend service to perform CRUD Operations.
Build an Inventory Management Application.

Build Mobile App using Angular Material Design Component.

Karma and Jasmine to perform end to end automated testing

16

Total Instructional Hours

* 45

Course
Outcome

JJCO I:Demonstrate Angular concepts inciuding components, Modules & Directive.

CO2Demonstrate Services, Animation, forms & tables, Events .
CO3:Demonstrate Angular using SQL

CO4:Understand how to use Karma and Jasmine for E2E teéting

TEXT BOOKS:

T1 :IBM CE-Angular]JS

| REFERENCE BOOKS:

R1: Angular: Up and Runmning: Learning Angular, Step by Step by Shyam Seshadri.
R2: Angular : From Theory to Practice by Asim Hussain
R3: Getting MEAN with Mongo, Express Angular, and Node by Simon Holmes

9.
Chairn:’m Bos
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Programme

Course code Name of the course L T

BE

22EC5001 Microprocessor and Micro Controller Lab 0 0 3 113

Course
Objective

1.Introduce ALP concepts and features

2. Write ALP for arithmetic and logical operations in 8086 and 8051
3. Differentiate Serial and Parallel Interface

4. Interface different 1/Os with Microprocessors

5. Be familiar with MASM

Expt.No.

Description of the Experiments

Using 8086 Microprocessor and MASM software
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1 Basic Arithmetic and Logical operations.
2. Code conversion and Decimal arithmetic
3. Matrix operations
4, Searching .
5. Sorting
Using 3086 Microprocessor and Interfacing
6. Parallel interface
7. Serial interface
8. Key board and Display interface
9, A/D and D/A interface

Using 8051 Micro controller

10, - Basic arithmetic and Logical operations
11. Square and 2's complement of a number
12 Stepper motor control interface
. 45
. Total Instructional Hours
Course After completion of the course the learner will be able to
Outcome CO1: Write ALP Programmes for fixed and Floating Point and Arithmetic
CO2: Interface different [/Os with processor
CO3: Generate waveforms using Microprocessors
CO4: Execute Programs in 8051
CO5: Explain the difference between simulator and Emulator
PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Cco1 3 3 2 2 3 - - - - 2 3 3
C02 3 3 3 3 3 - K 3 - - 2 2 3
CO3§{ 3 | 2 | 2 | 2 | 3 R - - - 3 3
CO4| 3 3 3 2 3 - 3 - - 3 2 3
CO5j 3 3 2 3 3 - 3 - - 3 3 3
AVG| 3 3 2 2 3 3 3 |26 ] 3
oy —
Chairman Bos . Dean-AcadeHlic ics)
Chairmay, . Dean 1ACIOCIRIE
' R - Bog L RICET
Course code Name of the course L T | P | C
Pregramme .
BE 22EC5002 Digital Communication Lab 0 0 3 115
1. To Apply Pulse Code Modulation (PCM) and Differential Pulse Code Modulation
(DPCM).
Course 2. To Analyze Line Coding Schemes for digital transmission.
Objective 3. To Design ASK modulator and demodulator circuits.
4. To Evaluate PSK and FSK digital modulation techniques.
5. To Perform MATLAB simulations for modulation schemes.
Expt.No. Description of the Experiments
Hardware Experiments
1 Pulse Code Modulation and Demodulation
2 Line Coding Schemes
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Differential pulse code modulation

3
4 ASK modulator and Demodulator
5 Digital Modulation -PSK, FSK
Simulation Experiments using MATLAB
6 Simulation of ASK, FSK, and BPSK Generation and Detection Schemes _ °
7 Simulation of QPSK Generation and Detection Schemes. '
g Simulation of QAM Generation and Detection Schemes.
9 Simulation of Linear Block and Cyclic Error Control coding Schemes.
10 Viterbi decoder for decoding Convolutional codes
Total Instructional Hours 45
Course After completion of the course the learner will be able to
Outcome CO1: Evaluate the performance of PCM, DPCM and Delta modulation schemes.
CO2: Mustrate the principles and applications of different Line Coding Schemes in digital
communication.
Co3: Implement different digital modulation schemes like ASK, FSK and PSK
CO4: Simulate digital communication techniques like ASK, FSK & PSK using MATLAB
CO5: Analyze source/channel encoding & decoding methods. :
ro1 | POZ | PO3 | PO4 POS | PO6 | PO7 | POS | PO9 | FO 10 | PO11 : PO12 | P501 PSO2
col1! 3 3 3 3 3 3 - 3 3 3 - 3 3 3
coz| 3 3 3 3 3 3 - 3 3 3 - 3 3 3
c03 3 -3 3 3 3 3 - 3 3 3 - 3 3 3
co4| 3 3 3 3 3 3 - 3 3 3 - 3 3 3
co5| 3 3 3 3 3 3 - 3 3 3 - 3 3 3
AVG| 3 3 3 3 3 3 - 3 3 3 - 3 3 3
./’v L’ﬂ—"’ o—
Chairman Bos Dean-Academics
Chairman - Bos De
iCET an (ACade“ .
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PROFESSIONAL
ELECTIVES






PROFESSIONAL ELECTIVE COURSES

Programme

Course Name of the Course L|T|P C

Code

BE

22EC5301 Foundation Skills in Integrated Product Development 31 0! 0 3

Course
Objective

1. To understand the global trends and development methodologies of various types of product
sandservices

2.To conceptualize, prototype and develop product management plan for a new product based on
the new product and development methodology integrating the hardware, software, controls, -
electronics and mechanical systems.

3. To familiarize with conceptualization, design techniques, and testing strategies.

4. To grasp the concept of system modeling for systems, sub-systems, and their interfaces, and
come to a solution for the ideal system specification and characteristics.

5.To Explore industry dynamics and IPD essentials activities for engineering customer

Unit

Instructional

Description Hours

BASICS OF PRODUCTDEVELOPMENT

Globa] Trends Analysis and Product decision - Social Trends - Technical Trends-
EconomicTrends - Environmental Trends - Political/Policy Trends - Introduction to
Product DevelopmentMethodologiesandManagement-OverviewofProductsandServices-
TypesofProductDevelopment - Overview of Product De‘velopmént methodologies -

i

Product Life Cycle — Product Development Planning and Management.

REQUIREMENTSAND SYSTEM DESIGN

Requirement Engineering - Types of Requirements - Requirement Engineering -
traceability Matrix and Analysis - Requirement Management - System Design &
Modeling - Introduction to System Mbdeling—System Optimization- System
Specification-Sub-System Design-Interface Design.

11

DESIGNAND TESTING

Conceptualization-IndustrialDesignandUserInterfaceDesign-
IntroductiontoConceptgeneration Techniques — Challenges in Integration of Engineering _
Disciplines - Concept Scréening& Evaluation - Detailed Design - Component Design 9
and  Verification @ —  Mechanical,  Electronics  andSoftwareSubsystems-
HighLevelDesign/LowLevelDesignofS/WProgram-TypesofPrototypes, S/WTesting-
HardwareSchematic,Componentdesign,LayoutandHardwareTesting ~ Prototyping -
Introduction to Rapid Prototyping and Rapid Manufactunng - System Integratxon
Testing, Certification and Documentation

| Certification - Product Documentation -Sustenance-MaintenanceandRepair—

SUSTENANCEENGINEERINGANDEND-OF-LIFE(EOL)SUPPORT
IntroductiontoProductverificationprocessesandstages- :
IntroductiontoProductValidationprocesses- and stages - Product Testing Standards and

Enhancements—ProductEoL-ObsoiesoenceManagement—Conﬁguratlon Management-
EoL Disposal
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BUSINESSDYNAMICS-ENGINEERINGSERVICESINDUSTRY

The Industry- Engineering Services Industry- Product Development in Industry versus
Academia —The IPD Essentials-Introduction to Vertical Specific Product Development
processes-Manufacturing / Purchase and Assembly of Systems - Integration of
Mechanical, Embedded and Software Systems—Product Development Trade-offs-
Intellectual Property Rights and Confidentiality— Security and Configuration
Management. '

Total Instructional Hours

45

Course
Outcome

After Completion of the course, the students will have the ability to:

development methodologies, and product life cycle stages.
CO2:Solvespecificproblemsindependentlyoraspart of ateam

and prototyping techniques.

configuration control.

CO1:Understand global trends (social, technical, economic, environmental, political/policy), product

CO3:Be skilled in industrial and user interface design, concept generation, detailed component design
C04:Gain proficiency in verification/validation stages, testing standards, EOL management, and

COs5:Comprehend vertical-specific product development, integration of mechanical, embedded, and

el

TEXT BOOKS: "

T1. Book specially prepared byNASSCOMaspertheMoU.

T2:KarlTUlIrichandStephenDEppinger, "ProductDesi gnandDevelopment”, TataMcGrawHill, FifthGdition,2011,

T3 :JohnWNewstormandKeiﬂlDavis, "Orga.niza;ionalBehavior",TataMcGrawHiIl,EleventhEdition,2005

REFERENCE BOOKS:

R1. HiriyappaB,“CorporateStrate gy—-ManagingtheBusiness”, AuthorHouse,2013.
R2:Peter_FDrucker,“PeopIeandPerfonnance”,Butterworth—Heinemann[Elsevier],Oxford,2004.
R3:VinodKumarGargandVenkitaKrishnanNK, “EnterpriseResourcePlannin g
Concepts”,SecondEdition,PrenticeHall,2003.

R4:MarkSSandersandErestIMcCormick, "HumanFactorsinEngineerin gandDesign",McGrawHill
Education,Seventh Edition,2013

1 3 3 3 3 2 2 - - - 2 2 2 2 2
2 3 3 3 3 2 2 - - - 2 2 2 2 2
3 3 3 3 3 2 1 - - - 2 2 2 2 2
4 3 2 2 4 |2 2 - - - 2 0 2 2 1
5 3 2 2 3 2 1 - - - 2 2 2 2 1
CO |3 26 [26 (32 |2 16 |- - - 2 1.6 2 2 1.
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Programme

L

Course Code Name of the Course »

BE

22EC5302

Course
Objective

e

Measurements and Instrumentation 3

To introduce basic instruments, error analysis, and bridge measurements.
Tounderstand the working principle of electronic instruments.
Tolearn the use of different types of signal generators and analysers
Toexplore types and applications of transducers in measurement systems.

- Tointroduce digital data acquisition and fiber optic measurement principles.

Unit

Description

Instructional
Hours

INTRODUCTION TO MEASUREMENT SYSTEMS
EQUIPMENTS

Introduction to Instruments & their Representation, Static & Dynamic characteristics of
Instruments, Types Of Errors-Error Analysis. PMMC, DC Ammeters & Voltmeters,
Multimeter or VOM, Calibration of DC Instruments Bridge Measurements: Wheatstone,
Kelvin, Maxwell, Schering and Wien Bridge.

& INDICATING

II

ELECTRONIC INSTRUMENTS FOR MEASURING & RECORDING

AC Voltmeter using Rectifier, True RMS-Responding voltmeters, Electronic Multimeter
Digital Voltmeter, Q meter, Cathode Ray Oscilloscope (CRO), Recorders: Galvanometric,
Servo type Potentiometric, Magnetic type & Digital Recorder.

I

SIGNAL GENERATION & SIGNAL ANALYSIS

Sine wave generator, Frequency synthesized signal generator, Sweep frequency generators
Function generators-Audio frequency signal generation. Wave analyzers -Harmonic
distortion analyzer -spectrum analysis.

v

TRANSDUCERS

Classification of Transducers-Selecting a Transducer -Strain Gages-Displacement
Transducers- Pressure Measurements, Temperature Measurements- Non-Electrical,
Electrical & radiation methods. Flow Measurements.

DATA ACQUISITION SYSTEMS AND FIBER OPTIC MEASUREMENTS
Elements of a Digital Data Acquisition System - Interfacing Transducers to Electronic

' Control & Measuring Systems - Multiplexing - Computer Controlled Test Systems:

Testing of Audio Amplifier & Radio Receiver, - IEEE 488 Bus & Electrical interface -
Fiber Optic Measurements: Power Measurement and System Loss - Optical Time
Domains Reflectometer.

Total Instructional Hours

45

Course
Outcome

After completion of the course the learner will be able to

CO2: Explore knowledge on Electronic Instruments.
CO3: Explain the different types of Signal generators, CRO and wave analysers.
CO4: Identify various types of transducers and their working,

COL1: Acknowledge instrument characteristics, types of errors, and calibration techniques.

CO5: Acquire knowledge on the various processes of instrumentation that is controlled by computers.

TEXT BOOKS:

T1- Albert D.Helftick and William D.Cooper, Modern Electronic Instrumentation and Measurement Techniques, PHI, 2003.
T2- Ernest O.Doebelin, Measurements System-Application & Design, McGraw-Hill,1990,Fourth Edition.

REFERENCE BOOKS:

R1 - B.C Nakara, K.K.Chaudhry, Instrumentation Measurement and Analysis , McGraw - Hill , 2004, .

R2 - 1.B.Gupta, “A Course In Electronics And Electrical Measurements And Instrumentation”, S.K.Kataria and
sons, 2013
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Programme | Course Code L{T{pPp} C

BE 22EC5303 IoT based System Design 3|0 |0 3

To Introduce the evolution and characteristics of loT. .
To Explain IoT enabling technologies and architecture.

To Explore IoT middieware and interoperability challenges.

To Cover loT communication technologies and network layers.
To Provide insights into IoT implementation tools and applications

Course
Objective

o=

Instructional

Unit ' Description Hours

INTRODUCTION TO INTERNET OF THINGS

Rise of the machines — Evolution of IoT — Web 3.0 view of IoT — Definition and
characteristics of 1oT — IoT Enabling Technologies — loT Architecture — Fog, Edge and
Cloud in ToT — Functional blocks of an IoT ecosystem — Sensors, Actuators, Smart Objects
and Connecting Smart Objects - IoT levels and deployment templates — A panaromic view
of IoT applications

O

MIDDLEWARE AND PROTOCOLS OF 10T 9
Middleware technologies for IoT system (loT Ecosystem Overview — Horizontal
Architecture Approach for loT Systems — SOA based IoT Middleware) Middleware
architecture of RFID,WSN,SCADA,M2M -Interoperability challenges of IoT-Protocols
for RFID,WSN,SCADAM2M- Zigbee, KNX,BACNet, MODBUS - Challenges
Introduced by 3G in IoT Middieware(Technological Requirements of 5G Systems -
Perspectives and a Middleware Approach Toward 5G (COMPaaS Middleware) —
Resource management in IoT.

It

COMMUNICATION AND NETWORKING 9

IoT Access Technologies: Physical and MAC layers, topology and Security of IEEE
802.15.4, 802.15.4g, 802.15.4e, 1901.2a, 802.11ah and LoRaWAN — Network Layer: IP
m versions, Constrained Nodes and Constrained Networks — Optimizing IP for IoT: From
6LoWPAN to 6Lo, Routing over Low Power and Lossy Networks — Application Transport
Methods: Supervisory Control and Data Acquisition —-Application Layer Protocols: CoAP
and MQTT- Data aggregation & dissemination.

TIOT IMPLEMENTATION TOOLS 9

Introduction to Python, Introduction to different JoTtools, Developing applications
through IoT tools, Developing sensor based application through embedded system
platform, Implementing IoT concepts with python, Implementation of IoT with Raspberry
Pi

APPLICATIONS AND CASE STUDIES 9
v Home automations - Smart cities — Environment — Energy — Retail — Logistics —
Agriculture — Industry - Health and life style — Case study.
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Total Instructional Hours 45

&

Upon Completion of the course, the students will have the ability to:
COt: Understand the evolution and defining characteristics of IoT, including its enabhng technologies and
" architectural components.
CO2: Identify the architecture, infrastructure models of IoT.
Course CO3: Acquire knowledge of IoT communication technologies, network layers, and application
Outcome layer protocols essential for IoT deployment.
CO4: Analyze and design different models for IoT implementation.
CO5: Identify and design the new models for market strategic interaction through case studies and
practical examples.

TEXT BOOKS:

T1. Honbo Zhou, “Internet of Things in the cloud:A middleware perspective”, CRC press, 2012.
T2. Vijay Madisetti and ArshdeepBahga, “Internet of Things (A Hands-onApproach)”, VPT, 1st Edition, 2014.

REFERENCE BOOKS: _ .
R1-Pethuru Raj and Anupama C. Raman, "The Internet of Things: Enabling Technologies, Platforms, and Use Cases", CRC
Press, 2017. -

R2- 2. Constandinos X. Mavromoustakis, George Mastorakis, Jordi MongayBatalla, “Internet of Things (IoT} in 5G Mobile
Technologies” Springer International Publishing Switzerland 2016.

R3-. Dieter Uckelmann, Mark Harrison, Florian Michahelles, “Architecting the Internet of Things” Springer-Verlag Berlin
Heidelberg, 201 L.

1 (3 [2 [3 3 3 ; 3 ; 3 3 3
2 |3 2 3 3 3 - - 2 2 - 3 3 3
3 |3 |2 3 3 3 - . 2 2 - 3 3 3
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Programme

Course Code ' Name of the Course L

BE/B.Tech

22EC35304 Satellite Communication I3

Course
Objective

To understand the historical development and basic principles of satellite communications.

To compare different network transmission technologies used in satellite communication systems.

To describe orbital mechanics and spacecraft challenges affecting satellite operations.

To explain radio wave propagation characteristics and polarization effects in satellite communications.
To analyze the components and functions of the space segment and earth segment in satellite systems.

Unit

Description

Instructional
Hours

INTRODUCTION TO SATELLITE COMMUNICATION :
Historical background, Basic concepts of Satellite Communications, Communication
Networks and Services, Comparison of Network Transmission technologies, Orbital and
Spacecraft problems, Growth of Satellite communications. Orbits and Launching
Methods: Introduction, Kepler’s First Law, Kepler’s Second Law, Kepler’s Third Law,
Definitions of Terms for Earth-Orbiting Satellites, Orbital Elements, Apogee and Perigee
Heights, Orbit Perturbations, Effects of a non spherical earth, Atmospheric drag.

9

I

RADIO WAVE PROPAGATION AND POLARIZATON

Radio wave Propagation: Introduction, Atmospheric Losses, Tonospheric Effects, Rain
Attenuation, Other Propagation Impairments. Polarization: Introduction, Antenna
Polarization, Polarization of Satellite Signals, Cross Polarization, Discrimination,
Tonospheric Depolarization, Rain Depolarization, Ice Depolarization.

I

THE SPACE SEGMENT AND THE EARTH SEGMENT

The space segment:Introduction, The Power Supply, Attitude Control, Spinning satellite
stabilization, Momentum wheel stabilization, Station Keeping, Thermal Control, TT&C
Subsystem, Transponders, The wideband receiver, The input demultiplexer, The power
amplifier, The Antenna Subsystem The Earth Segment: Introduction, Receive-Only Home
TV Systems, The outdoor unit, The indoor unit for analog (FM) TV, Master Antenna TV
System, Community Antenna TV System, Transmit-Receive Earth Stations.

v

THE SPACE LINK

Introduction, Equivalent Isotropic Radiated Power, Transmission Losses, Free-space
transmission, Feeder losses, Antenna misalignment losses, Fixed atmospheric and
ionospheric losses, The Link-Power Budget Equation, System Noise, Carrier-to-Noise
Ratio, The Uplink, Saturation flux density, Input backoff, Downlink, Output back-off,
Combined Uplink and Downlink C/N Ratio

SATELLITE ACCESS AND SPECIALIZED SERVICES :
Introduction, Single Access, Preassigned FDMA, Demand-Assigned FDMA, Spade System,
TDMA, Preassigned TDMA, Demand-assighed TDMA, Satellite-Switched TDMA, Code-
Division Multiple Access Satellite Mobile and Specialized Services: Introduction, Satellite
Mobile Services, VSATs, Radarsat, Global Positioning Satellite System (GPS), Orbcomm,
Iridium. :

Total Instructional Hours

43
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After the completion of the course, the learner will be able to
CO1I: Understand principle, working and operation of various sub systems of satellite as whil as the earth

station.

CO2: Analyze the effects of radio wave propagation and polarization on satellite communications

Course CO3: Encompassing the design, components, operations, and functions of spacecraft subsystems and earth-
QOutcome based equipment
CO4: Analyze and optimize uplink and downlink parameters in satellite communication systems to maximize
efficiency
CO3: Learn advanced techniques and regulatory aspects of satellite communication and Understand role of
satellite in various applications
TEXT BOOKS:

T1- Satellite Communications, by Dennis Roddy(Fourth edition),McGraw Hill

T2 — Satellite Communication Systems Engineering, by Wilbur L. Pritchard, Henri G. Suyderhoud, Robert A, Nelson
{ Second Edition ), Pearson

REFERENCE BOOKS:

R1 - Satellite Communication, by Timothy Pratt, Charles Bostian, Jeremy Allnutt(Second Edition), John Wiley &
Sons.

R2-Satellite Technology, Principles and Applications, by Anil K. Maini, VarshaAgarwal(Second Edition ), Wiley.

POl | POZ | PO3 | PO4 | POS | PO6 | PO7 | O8 | PO9 | PO10 | POI1 | POI2 | PSOI | PSO2
Col 3 2 2 2 2 2 3 2
co2 3 3 2 2 o 5 3 3
Cco3 3 3 2 2 3 9 2 3
Cco4 3 2 2 2 2 2 2 3
CO5 3 3 3 3 2 2 3 3
AVG 3 2.6 2.2 22 22 2 2|6 2.6
— Heqh—
Chairman Bos Dean-Aéad
Chairman - Bos Acad@ifiics)
T
Programme | Course Code Name of the Course L|T|P|C
RE 29EC5305 Glebal Positioning System 31003
1. To understand the fundamental principles and architecture of GPS and GLONASS satellite systems.
2. To analyze GPS signal characteristics, including acquisition, tracking, and error sources.
Course 3. To evaluate GPS receiver design options, antenna considerations, and methods for error mitigation.
Objective | 4. To explore Differential GPS (DGPS) concepts, including LADGPS and WADGPS, and their applications.
‘5. To apply GPS technology in various applications such as surveying, navigation systems, and nnhtary
operations.
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Unit Description

Enstructional
» Hours

Introduction:

Basic concept, system architecture, GPS and GLONASS Overview, Satellite Navigation,
Time and GPS, User position and velocity calculations, GPS, Satellite Constellation,
Operation Segment, User receiving Equipment, Space Segment Phased development, GPS
aided Geoaugmented navigation (GAGAN) architecture.

Signal Characteristics:

GPS signal components, purpose, properties and power level, signal acquisition and tracking,
Navigation information extraction, pseudorange estimation, frequency estimation, GPS 9
satellite position calculation, Signal structure, anti-spoofing (AS), selective availabitity,
Difference between GPS and GALILEQ satellite construction.

I

GPS Receivers & Data Errors:

Receiver Architecture, receiver design options, Antenna design, GPS error sources, SA errors, _
propagation errors, ionospheric error, tropospheric error, multipath, ionospheric error, 9
estimation using dual frequency GPS receiver, Methods of multipath mitigation, Ephemeris
data errors, clock errors. .

Differential GPS: _ .
Introduction, LADGPS, WADGPS, Wide Area Augmentation systems, GEQ Uplink
subsystem, GEO downlink systems, Geo Orbit determination, Geometnc analysis, covariance
analysis, GPS /INS Integration Architectures

GPS Applications:

GPS in surveying, Mapping and Geographical Information System, Precision approach
Aircraft landing system, Military and Space application, intelligent transportation system. 9
GPS orbital parameters, description of receiver independent exchange format (RINEX),
Observation data and navigation message data parameters, GPS position determination, least
squares method

Total Insti'uctionat Hours 45

Course

Outc

After completion of the course the learner will be able to

CO1: Evaluate the architecture, operation, and advanced features of satellite navigation systems

CcO2: Facilitating a deep understanding and application of satellite navigation principles in practical
scenarios

CO03: Implement advanced techniques for error mitigation, including dual-frequency GPS receivers for
ionospheric error estimation

CO4: Integrate differential GPS concepts and implementations into a cohesive understanding

CO5: Apply GPS across diverse applications . .

ome

v

TEXT

¥

BOOKS:

T1-Mohinder S GrewaI Lawrence R.Weill, Angus P-Andrews *Global positioning
systems, Inertial Navigation and Integration™, Wiey 2007.

T2-B.Parkinson, J.Spilker, Jr.(Eds), "GPS: Theory and- Apphcatlons" Vol.I&Vol.IT, ATAA, 370 L'Enfant Promenade
SW, Washington, DC 20024, 1996.

REFERENCE BOOKS:

R1 E.D.Kaplan, Christopher J. Hegarty, “Understanding GPS Principles and
Applications”, Artech House Boston 2005.

R2 - Ahmed El-Rabbany* Introduction to GPS:The Global Positioning System™ Artech House BOSTON.,, 2002

R3 - A.Leick, "GPS Satellites Surveying”, 2nd edition, John Wiley& Sons,NewY ork,1995

R4 -B.Hoftman - Wellenhof, H.Lichtenegger and J.Collins, "GPS: Theory and Practice”, 4th revised edition, Springer,
Wein, New york, 1997.
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PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2

col| 3 3 3 2 - - - - 1 - 3 3 | 2
CcO2 3 3 3 2 - - - - 1 - 3 3 2
CcO3 3 3 3 2 - - - - - - 3 3 2
CO4 3 2 3 2 - - - - 1 - 3 3 2
CO5 3 2 3 2 - - - - - - 3 3 2
AvG| 3 26| 3 | 2 1 3 3 2
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"Programme

Course code Name of the Course

BE

22EC5306 Underwater Communication

Course
Objective

To learn about fiber optic communication for underwater application
To acquire underwater MI communication and sensor networking

To analyze and apply principles of underwater acoustic communication
To understand the challenges in underwater communication

i

across diverse applications.

To synthesize advanced techniques in underwater cable design and handling systems

Unit

Description

Instructional
Hours

4.

UNDERWATER FIBREOPTICS COMMUNICATION

Basics of Fibre Optics communication: Working Principle, Single Mode, .

Multi-Mode, 9 " Effect on
F1brebend1ng,Standas@FOConnectors CableRequirementforUnderwaterAp
plication,CableCharact&ristics, .Basic design for E]ectro-Optwal(E -0)
Underwater Cable, HandTiitg System for E-Ocables, Optical slip rmg and
its application, An insight into Fibre Optic Telemetry.

II

UNDERWATER OPTICALCOMMUNICATION

Introduction,  Classification = of Underwater =~ Wireless Optical
Communication Links, Underwater Optical Communication (UWOC)
System: Modulation, Coding, Light Source Technology, Common Lasers

| in UWOC, Signal Detectors and its merits and demerits, Alignment and

Compensation,
UWCNetwork,AbsorptionandScatteringLosses, UWOCChannelModeling,
UWOCLinkTurbulence,Noisein the UWOC Channel. UWOC Networks.

III

UNDER WATER MI COMMUNICATION & SENSOR
NETWORKS

Fundamental Principles of Magnetic Induction, Basic Element of
Magnetism, Magnetic Induction, Lenz’s Law, Mutual and Self Induction,
Inductive and Capacitive Reactance of the coil, MI Communication
System: MI Coil, Matching Network, Communication Block: MI Wireless
Sensor Networks: UW sensor network Application and Its Architecture,
Localization, Medium Access protocols, Routing Protocols, Cross-layer
Protocols, Recent trend on Mi communication.

v

BASIC PRINCIPLES OF UNDERWATER ACOUSTIC
COMMUNICATION

Ocean Acoustic environment; Measuring sound levels and relevant units;
Sound propagation in the ocean — sound velocity profiles in the deep water
and shallow water Speed of underwater sound, Underwater Sound
Transmission Loss, Acoustic Field Model: Ray Theory Model, Structure
and Performance of UWAC System: Basic Structure of UWAC Syster,
Performance Indicators of UWAC System, Characteristics of the UWA
Channel.

UNDERWATER ACOUSTIC NETWORK TECHNOLOGY

Basics on Underwater Acoustic Modem and its construction, Bandwidth
and its limitations, Characteristics of UWA Network, Topology of UWA
Network, Network Protocol Architecture of UWA Network, UWAC
Challenges and Research Trends, Comparison study on RF, Optical and
Acoustic Communication in Underwater. Underwater telephone, Acoustic
Positioning System, Underwater beacon.

Total Instructional Hours

45
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After completion of the course the learner will be able to

CO1: Understand the working principles of fiber optics and differentiate between
single-mode and multi-mode fibers.

CO?2: Evaluate modulation, coding, and light source technologies in UWOC.

Course CO3: Design and optimize MI communication systems and UW sensor
Qutcome networks )
CO4: Assess the structure, performance indicators, and characteristics of
underwater acoustic communication systems
COS:Design-and optimize underwater acoustic network topologies and
protocols.
TEXT BOOKS:

T1. YiLou,NiaxAhmed,Undeﬁvater CommunicationsandNetworks, FirstEdition,Springer,2021

REFERENCE BOOKS:

R1: FerialEl-Hawary, T heOceanEngineeringHandbook,FirstEdition, CRCPress,2001

R2:L.M.Brekhovskikh and Yu. P. Lysanov, Fundamentals of ocean acoustics, Third Edition,Springer,2003

R3:RobertJUrick,Principlesof underwatersound, ThirdEdition, PeninsulaPublishing,2013
R4:RahulSharma, DeepSeaMiningHandbook,FirstEdition,Springer,2017

PO1 | PO2 | PO3 | PO4 | POS | P06 | PO7 | POS | PO9 | POI0 | PO1L [ POI2 | PSOL PSO2

cor{ 3 | 3 |3 | 2| - - - - 2 - 3 3 2
co2 | 3 3 3 2 - - - - 1 - 3 3 2
co3 | 3 3 3 2 - - - - 1 - 3 3 2
co4 | 3 3 3 2 - - - - 1 - 3 3 2
cos | 3 3 3 2 - - - - 2 - 3 3 2
AVG | 3 31 3 2 1.4 3 3 2

—f. bqom
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ECE - HiCET
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Programme Course code Name of the Course

BE

22EC5307 Network Security

Course
Objective

1.To impart knowledge on the Network security services, attacks and mechanisms.
2.To familiarize the principles of block ciphers and stream ciphers
3.To explore the concepts of public key cryptography and the authentication techniques.

5.To understand the security services provided to internet.

4.To gain knowledge on various Data Integrity algorithms and the methods used for key distribution

Unit

Description

Instructionzl
Hours

INTRODUCTION
OSI security architecture —Security Services, Mechanisms and attacks-Network security model-
Symmetric cipher model- substitution techniques, transposition techniques, steganography.

9

It

SYMMETRIC CIPHERS
Block cipher principles- Data Encryption Standard(DES)-Advanced Encryption Standard
(AES)-Multiple Encryption-Triple DES- modes of block cipher-stream ciphers-RC5 algorithm.

I

ASYMMETRIC CIPHERS
Principles of public key cryptosystems-RSA algorithm-Key management — Diffie Hellman Key
exchange EI Gamal cryptography-Elliptic curve arithmetic-Elliptic curve cryptography.

MUTUAL TRUST , AUTHENTICATION AND DATA INTEGRITY

Mutual trust, Symmetrlc key distribution using symmetric encryption-symmetric key
distribution using asymmetric encryption-distribution of public keys-X.509 Authentication
services-Remote user- Authentication principles-Kerberos, Data integrity : Security of hash
function and MAC —SHA - HMAC -DDSS .

INTERNET SECURITY:

Security Services for E-mail-Pretty Good Privacy-8/MIME. Overview of IP Security — IP
security policy-Encapsulation Security Payload (ESP)- S,SL/TLS Basic Protocol-combining
security associations-Internet key exchange, ' S

Total Instructional Hours. W

45

Course

After completion of the course the learner will be able to
CO1: Ilustrate the appropriate Cryptographlc techmque to overcome the securlty attacks.
CO2: Qutline the characteristics of various Symmetric Ciphers.

Outcome CO3: Demonstrate the principles Asymmetric ciphers.

CO4:Develop a secured system with authentication and integrity services.
CO5:Apply the necessary internet security algorithm for various applications.

TEXT BOOKS:

T1-William Stallings, Cryptography and Network Security, 6 Edition, Pearson Education, March 2013.

T2- Behrouz A. Ferouzan, “Cryptography & Network Security?, 3™ Edition, Tata Mc Graw Hill, 2007.
REFERENCE BOOKS :
R1 - Charlie Kaufman, Radia Perlman and Mike Speciner, “Network Security”, 2™ Edltlon Prentice Hall of India, 2002.
R2 - Bruce Schneier and Neils Ferguson, “Practical Cryptography”, First Edition, Wiley Dream tech India Pvt Ltd, 2003
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PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
co1| 3 | 3 2 3 - ] - - 3 - - 2 3 3
coz| 3 | 3 3 3 . - - - 3 - - 2 3 3
co3 | 3 | 3 2 3 - - ] ; 3 - . 2 3 3
€04 3 | 3 3 3 - ) - - 3 - - 3 3 3
co5 | 3 | 3 2 3 - - - - 3 - - 3 3 3
AVG | 3 [ 3 [ 24 ] 3 - - - - 3 - - 26 | 3 3
—Lbqoq
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Programme | Course Code Name of the Course ) LT |P|C
BE 22EC5308 Wireless Sensor and Networks 3101013

Course
Objective

1. To familiarize on characteristics and challenges of Wireless Sensor Networks
2. To understand the network architecture of Wireless Sensor Networks
3. To learn the various medium access control protocols for WSNs environment

4, To gain knowledge on time synchronization and topology control mechanisms for WSNs

5. To explore various routing protocols and discuss the applications of WSNs

Unit

Description

Instructional
Hours

OVERVIEW OF WIRELESS SENSOR NETWORKS
Challenges for Wireless Sensor Networks-Characteristic Requirements, Required
Mechanisms-Difference between MANETSs and WSNs- Applications of WSN.

11

. ARCHITECTURES

Single-Node Architecture - Hardware Components-Energy Consumption of Sensor Nodes -
Operating ' Systems and Execution Environments-Example of sensor Nodes. Network
Architecture -Sensor Network Scenarios- Optimization Goals and Figures of Merit,
Gateway Concepts.

1

MEDIUM ACCESS CONTROL PROTOCOQLS

Fundamentals of MAC protocols - Low duty cycle protocols and wakeup concepts -
Contention-based protocols - Schedule-based protocols - SMAC - Traffic-adaptive medium
access protocol (TRAMA) - The IEEE 802.15.4 MAC protocol. Naming and addressing:

Fundamentals-Address and Name Management, Assignment of MAC Addresses.
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Iv

TIME SYNCHRONIZATION AND TOPOLOGY CONTROL _

Introduction to time synchronization problem-Protocols based on sender/receiver
synchronization-localization and positioning-possible approaches-single — hop localization
positioning in multi-hop environments- Topology control-Motivation and basic ideas
controlling topology in flat network-hierarchal networks by dominating sets-hierarchal

-networks by clustering-combining hierarchal topologies and power control.

ROUTING PROTOCOLS AND APPLICATIONS

Gossiping and agent-based unicast forwarding-Energy-efficient unicast-Broadcast and
Multicast-Geographic routing-Mobile nodes, Application-Target detection and tracking-
edge detection-Field sampling ‘

Total Instructiona! Hours

45

Course
Outcome

- COL: Outline the characteristics and challenges of Wireless Sensor Networks
. CO2: Explain the WSN network architecture and its operation
CO3: Summarize various medium access protocols used for WSN,

CO4: Categorize the various mechanism for time synchronization and topology control in WSN

CO5 : Compare and Contrast various routing techniques used in WSN

TEXT BOOKS:

T1-Holger Karl & Andreas Willig, “Protocols and Architectures for Wireless Sensor Networks”, John Wiley,

T2- Feng Zhao & Leonidas J. Guibas, “Wireless Sensor Networks-

Khaufinann Publishers’

2005.

An Information Processing Approach”, Morgan

REFERENCE BOOKS:

R1- KazemSohraby, Daniel Minoli, &TaiebZnati,

Applications”, John Wiley, 2007.
R2-Anna Hac, “Wireless Sensor Network Designs”, John Wiley, 2003,

R3-Edgar H.Callaway,Jr. and Ed

“Wireless Sensor Networks-Technology, Protocols, And

gar H.Callaway, *Wireless Sensor Networks : Architectures and Protocols”, CRC Press,

August 2003,
P 10 PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 PO12 | PSO1 | PSO2

Co1 3 3 2 3 - - - - 2 - - 2 3 3
€02 3 3 3 3 - - - - 3 - - 2 3 3
C03 3 2 2 3 - - - - 2 - - 3 3 3
CO04 | 3 3 3 3 - - - - 3 - “ 3 3 3
CO5 3 3 2 3 - - - - 3 - - 3 3 3
AVG | 3 28 | 24 3 - - - - 2.6 - - 2.6 3 3

Chairman Bos Dean-Academics
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. ECE - HiCET
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Programme | Course Code Name of the Course L|T|[P]|C
o .
BE 22EC5309 High Speed Networks 3101013
1. To impart the fundamental knowledge on Frame relay networks and ATM networks
C 2 To understand the concepts of congestion and traffic management
Obo.ur:_e 3. To explore and gain knowledge on Graph Theory and Internet Routing
Jective 4. To familiarize more about Quality of Service in IP Networks
5. To study the importance of Compression in High Speed Networks
o R ‘ - . TR - Instructional
Unit o Description ! R Hours
HIGH SPEED NETWORKS
I Protocols and TCP/IP Suite-TCP and IP-Frame Relay -—-Asynchronous Transfer Mode-High 9
Speed LANs
CONGESTION AND TRAFFIC MANAGEMENT -
1l Congestion Control in Data Networks and Internets- Link-level Flow and Error Control-TCP 9
Traffic Control-Traffic and Congestion Controls in ATM Networks
INTERNET ROUTING
11T Overview of Graph Theory and Least-Cost Paths-Internet Routing Protocols-Exterior Routing 9
Protocols and Multicast
QOSINIP NETWORKS _
v Integrated  and Differentiated Services-Protocols for QoS  Support:  Resource 9
ReservationRSVP- Multiprotocol Label Switching - Real Time Transport Protocol
COMPRESSION
v Overview of Information Theory: Information and Entropy, Coding-Lossless Compression- 9
Lossy Compression
Total Instructional Hours . 45
CO1: Interpret ATM and Frame relay networks
(': CO2: Describe the concepts of congestion and traffic management
o ourse CO3: Analyze the Quality of service in various IP Networks.
utcome CO4: Examine the Principle of wireless network operation and compression
CO5: Categorize the various compression technique in Network management.
TEXT BOOKS:

T1- William Stallings, “High-Speed Networks and Internets: Performance and Quality of Service”, Pearson

Education, Second Edition, 2002

T2- Jean WarlandandPravinVaraiya, “High Performance Communication Networksl”, Jean Harcourt Asia Pvt.
Ltd., Second Edition, 2001

REFERENCE BOOKS:

R1-Behrouz A. Forouzan, “Data Communication and Computer Networking”, Fourth Edition,
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"10 PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
o1 | 3 2 2 - 2 2 - - 2 - - 2 3 3
Co2 | 3 3 3 2 2 1 - - 3 - - 2 3 3
Co3 | 3| 3 3 2 2 1 - - 2 - - 3 3 3
c04 | 3 3 3 3 3 2 - - 3 - - 3 3 3
cos5 | 2 1 2 1 3 - - - 3 . - 3 3 3
AVG (28] 24 | 26 | 2 24 | 15 - - 2.8 - - 26 3 ;3
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Programme

e -of the Course

Course Code

BE

22EC5310 Digital Image Processing 3

Course
Objective

—_

bl

recognition.

recognition.

To grasp essential steps, components, and visual perception elements in image processing.
To implement spatial and frequency domain filters for image enhancement and restoration.
To utilize restoration methods and segmentation techniques for feature extraction and pattern

To implement morphological operatlons and compression standards like JPEG and MPEG.
To apply supervised and unsupervised learning methods, including neural networks, in pattern

Unit

Description

Instructional
Hours

DIGITAL IMAGE FUNDAMENTALS
Introduction — Fundamental Steps in Digital Image Processing —Components of an
Image Processing System, Elements of Visual Perception — Image Sensing and

|

Acquisition — Image Sampling and Quantization —~ RGB and HSI color models.

IMAGE ENHANCEMENT

Spatial Domain: Gray level transformations — Histogram processing: Histogram
equalization — Basics of Spatial Filtering —Smoothing and Sharpening Spatial
Filtering -Homomorphic filtering, Color image enhancement

Frequency Domain: Smoothing and Sharpenmg frequency domain filters — Ideal,
Butterworth and Gaussian filters.

I

IMAGE RESTORATION AND SEGMENTATION

Restoration: Image Restoration degradation model- Mean Filters — Inverse
Filtering — Wiener filtering- Geometric transformations-spatial transformations.
Segmentation: point, line, edge detection-Edge Linking via Hough transformation
- Region based segmentation: Region Growing, Region splitting and merging -
Practica! applications —process an image using various segmentation techniques.

MORPHOLOGICAL PROCESSING AND IMAGE COMPRESSION

Morphological processing- Dilation and Erosion-Segmentation by morphological
watersheds.Compression: Fundamentals — Error Free Compression — Variable
Length Coding: Huffinan coding, Arithmetic Coding — Compression Standards:

JPEG and MPEG.
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PATTERN CLASSIFICATION _
Feature extraction-Boundary representation — Chain Code, Signature, skeleton — 9
boundary descriptor-shape number- Patterns classification methods- supervised

and unsupervised neural networks in Pattern recognition. ,

Total Instructional Hours 45

After completion of the course the learner will be able to

CO1: Apply fundamental concepts and techniques to process and enhance digital images
effectively.

CO2: Implement spatial and frequency domain filters to improve image clarity and quality.

Course CO03: Utilize restoration techniques and segmentation methods to extract features and analyze

Outcome images. '

CO4: Implement morphological operations and understand image compression techniques for
efficient data storage.

CO5: Apply feature extraction and classification methods, including neural networks, to
recognize patterns in images.

TEXT BOOKS:

T1- Rafael C Gonzalez, Richard E Woods, “Digital Image Processing”, Pearson Education Inc, Fourth
Edition, 2018. ( Units [ - V) -

T2- Anil K- Jain, “Fundamentals of Digital Image Processing”, Pearson/Prentice Hall of India,2002.
REFERENCE BOOKS: '

R1- Annadurai and Shanmughalakshmi, “Fundamentals of Digital Image Processing’,Pearson India,2006.

R2 - S.Jayaraman,S.Esakkirajan,T.Veerakumar, “Digital Image Processing”, TMH New Delhi ,2009

R3 - Kenneth R. Castleman, "Digital Image Processing", Pearson, 2006

R4- Rafael C. Gonzalez, Richard E. Woods, Steven Eddins, "Digital Image Processing using MATLAB ",
Pearson Education, Inc., 2004. '

R5- William K. Pratt, "Digital Image .Processing", John Wiley, New York, 2002.

PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
col | 3 3 2 3 3 - - 3 - - 2 3 1
coz | 3 2 |3 3 3 - - - - 3 3 3
co3 | 3 3 3 3 2 - - 3 2 - 2 3 3
Cco4 | 3 2 2 3 3 - - - 3 3 2
cos | 3 3 3 3 2 - - 3 - 2 3 2
AVG | 3 3 3 3 3 3 2 3 |, 2

—hHarf—
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Programme

Course Code Name of the Course ' {T|PiC

BE

22EC5311 Audio Signal Processing 3(010]3

Course
Objective

1.To understand the mechanics of speech and audio processing, including speech production,
auditory perception, and perceptual audio quality measures.

2.To learn time and frequency domain methods for extracting and analyzing speech signal
parameters

3:To familiarize linear predictive analysis techniques for speech signal processing

4.To explore time-frequency analysis techniques for audio processing, focusing on filter banks and
transforms.

5.To study and implement algorithms for speech and audio signal processing, including
recognition, synthesis, and watermarking. .

Unit

- Instructional

ipti
Description ‘Hours

UNIT I MECHANICS OF SPEECH AND AUDIO 4

Speech production mechanism — Nature of Speech signal — Digital Model of
speech signals - Classification of Speech sounds — Phones — Phonemes — Phonetic
and Phonemic alphabets — Articulatory features-Anatomical pathways from the ear 9
to perception of sound - The peripheral auditory system. Absolute Threshold of
Hearing - Critical Bands- Simultaneous Masking, MaskingAsymmetry, Perceptual
Entropy -Basic measuring philosophy - Subjective versus objective perceptual
testing - The perceptual audio guality measure(PAQM).

UNIT I TIME AND FREQUENCY DOMAIN METHODS FOR SPEECH
PROCESSING

Time domain parameters of Speech signal — Methods for extracting the 9
parameters: Energy, Average Magnitude —Zero Crossing Rate (ZCR)- Silence
Discrimination using ZCR and energy - Short Time Fourier analysis — Formant
extraction and Pitch Extraction

11

UNIT ITI LINEAR PREDICTIVE ANALYSIS OF SPEECH

Formulation of Linear Prediction problem in Time Domain — Basic Principle —
Auto correlation method — Covariance method — Solution of LPC equations —. 9
Cholesky method — Durbin’s Recursive algorithm ~ lattice formation and solutions
— Comparison of different methods — Application of LPC parameters — Pitch
detection using LPC parameters — Formant analysis — VELP — CELP.

UNIT IV TIME-FREQUENCY ANALYSIS FOR AUDIO: FILTER BANKS
AND TRANSFORMS

Analysis- Synthesis Framework for M-band Filter Banks- Filter Banks for Audio
Coding: Design Considerations- Quadrature Mirror and Conjugate Quadrature 9
Filters- Tree-Structured QMF- Cosine Modulated “Pseudo QMF” M-band Banks - |
Cosine Modulated Perfect Reconstruction (PR) M-band Banks and Modified
Discrete Cosine Transform (MDCT).

': identifitation and verification — Voice response system — Speech Synthesis -

" Digital Audio Watermarking - Audio MPEG

UNIT V SPEECH AND AUDIO SIGNAL PROCESSING ALGORITHMS
Algorithms: Dynamic Time Warping, Hidden Markov Model- Gaussian Mixture
Model - Automatic 20 Speech Recognition — Feature Extraction for ASR - Speaker 9

Total Instructional Hours 45
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After completion of the course the learner will be able to
CO1: Understand speech signal mechanisms, classify speech sounds, and apply auditory
perception principles in audio quality assessment.
CO2: Analyze speech and audio signals in the time and frequency domains.

Course CO3: Formulate and solve LPC problems, compare methods, and utilize LP€ parameters for
Outcome | Pifch detection and formant analysis.
CO4: Design and implement M-band filter banks, QMF, and MDCT for audio coding and
analysis applications.
CO5: Develop and apply algorithms for ASR, speaker identification, speech synthesis, and digital
audio watermarking.

TEXT BOOKS:

T1- . L.R.Rabiner and R.W.Schaffer, “Digital Processing of Speech signals”, Pearson Education Singapore Pvt.
Ltd, First Edition,2008.

T2:Ben Gold and Nelson Morgan, “Speech and Audio Signal Processing”, John Wiley and Sons Inc.,
Singapore,Second Edition, 2011.

T3:Quatieri, "Discrete-time Speech Signal Processing”, Pearsm Education, First Edition, 2002.

T4:UdoZdlzer "A John, “Digital Audio Signal Processing”, Wiley & sons Ltd Publications, Second Edition,
2008.

-

REFERENCE BOOKS:

R1- Mark Kahrs and Karlheinz Brandenburg, “Applications of Digital Signal Processing to Audio And
Acoustics”,Springer Publishing Company, Incorporated, 2013.

R2:Ken C. Pohimann, “Principles of Digital Audio”, McGraw Hill, New Delhi, Sixth Edition, 2010.

R3:John Watkinson, “An Introduction to Digital Audio”, Focal Press, Second Edition, 2002.

R4:SpaniasAndress, Painter Ted @ AttiVentataraman, “Audio Signal Processing and Coding”, John Wiley
&Sons, New Delhi, 2013.

PO1 | PO2 | PO3 | PO4 | POs | PO6 | PO7 | POS | POY | PO10 | PO11 | PO12Z | PSO1 | PSOL
col1| 3 3 3 | 2 - - - - - - 3 3 2
co2 | 3 3 3 2 . - - - - - 3 3 2
co3 | 3 2 3 2 - - - - - - 3 3 2
cod4 | 3 2 | 3 2 - - - - - - 3 2
cos| 3 2 37| 2 - - - - - - 3 2
AVG | 3 24| 3 | 2 3 340 2
~ry o A ¥
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Programme

Course Code Name of the Course 'L | T | P | C

BE

22EC5312 - Machine Vision 3101013

Course
Objective

1.To introduce fundamental concepts and techniques in image formation and processing, including
geometric and photometric principles, filtering, and transformations.
2.To learn techniques for feature detection, matching, and segmentation in digital images.

| 3.To understand and implement feature-based alignment and motion estimation techniques for 2D

and 3D images and videos.

4.To explore methods and algorithms for 3D reconstruction from visual data, including shape
recovery and surface representation technigues.

5.To study image-based rendering techniques and recognition algorithms for visual data analysis
and understanding, .

Unit

. Instructional

Description Hours

UNIT I INTRODUCTION TO IMAGE FORMATION AND PROCESSING

Computer Vision - Geometric primitives and transformations - Photometric image
formation - The digital camera - Point operators - Linear filtering - More 9
neighborhood operators - Fourier transforms - Pyramids and wavelets - Geometric
transformations - Global optimization.

1I

UNIT Il FEATURE DETECTION, MATCHING AND SEGMENTATION

Points and patches - Edges - Lines - Segmentation - Active contours - Split and
merge - Mean shift and mode finding - Normalized cuts - Graph cuts and energy- 9
based methods.

11

UNIT INI FEATURE-BASED ALIGNMENT & MOTION ESTIMATION

2D and 3D feature-based alignment - Pose estimation - Geometric intrinsic
calibration - Triangulation - Two-frame structure from motion - Factorization - 9
Bundie adjustment - Constrained structure and motion - Translational alignment -

v

Parametric motion - Spline-based motion - Optical flow - Layered motion.

UNIT 1V 3D RECONSTRUCTION '

Shape from X - Active rangefinding - Surface representations - Point-based
representationsVolumetric representations - Model-based reconstruction -
Recovering texture maps and albedosos. '

UNIT V IMAGE-BASED RENDERING AND RECOGNITION

View interpolation Layered depth images - Light fields and Lumigraphs -
Environmest mattes - Video-based renderlng-ObJ ect dq‘ec.tlcm »'Face recognition - 9
Instance recognition - Category recognition - Coritext and scene understanding-
Recognition databases and test sets. X :

' ”"I‘dtal Instructional Hours 45
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After completion of the course, the learner will be able to
COl: Apply basic image formation and processing techniques, including geometric

transformations, filtering, and Fourier analysis.

CO2: Proficient in detecting points, edges, lines, and performmg segmentatlon using advanced
methods like active contours and graph cuts.

.Course CO03: Acqulre skills in pose estimation, triangulation, structure from motion, bundle adjustinent,

Outcome and optical flow for analyzing and aligning visual data. ‘

CO4: Apply various approaches such as shape from X, model-based reconstruction, and texture
mapping for generating 3D models from images or range data.

CO5: Apply image-based rendering techniques and recognition algorithms to tasks including
view interpolation, object detection, and face and scene recognition.

TEXT BOOKS:

T1- . Richard Szeliski, “Computer Vision: Algorithms and Applications”, Springer- Texts in Computer Science,
Second Edition, 2022, .
T2:Computer Vision: A Modern Approach, D. A. Forsyth, J. Ponce, Pearson Education, Second Edition, 2015.

REFERENCE BOOKS:

R1- Richard Hartley and Andrew Zisserman, Multiple View Geometry in Computer Vision, Second Edition,
Cambridge University Press, March 2004.

R2: Christopher M. Bishop; Pattern Recognition and Machine Learning, Springer, 2006 3. E. R. Davies, Computer
and Machine Vision, Fourth Edition, Academic Press, 2012.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | POI2 | PSO1 | PSO2
cor | 3 3 2 3 3 - - - - - - 2 3 1
coz | 3 | 2 3 3 3 - - - - - - 3 3 3
co3 | 3 3 3 3 2 - - - - - - 2 3 3
co4 | 3 | 2 | 2 3 3 - - - - - - 3 3 2
cos | 3 3 3 3 2 - - - - - - 2 3 2
AVG | 3 | 3 | 3 | 3 |3 - - - - - - 2 3 2

K
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Programme Course Code Name of the Course L jT|P|C
BE 22ECS313 Medical Electronics 3 00 |3
1.To understand the principles and techniques of bio-potential recording, including the use of electrodes,
amplifiers, and various recording methods.
2.To leamn about the measurement of biochemical and non-electrical parameters in the medical field,
including pH, blood flow, cardiac output, and respiratory measurement.
Course 3.To familiarize students with various assist devices used in medical instrumentation, such as
Objective | pacemakers, defibrillators, and imaging systems.
4.To explore the applications of physical medicine and biotelemetry, including the use of diathermies
and telemetry principles in medical practice.
5.To stay updated on recent trends in medical instrumentation, including the use of thermography,
endoscopy, and telemedicine,
Unit Description Instructlon.al
Hours
ELECTRO-PHYSIOLOGYAND BIO-POTENTIALRECORDING )
I The origin of Bio-potentials; biopotential electrodes, biclogical amplifiers, ECG, EEG, 9
EMG, PCG, lead systems and recording methods, typical waveforms and signal
characteristics. .
BIQ-CHEMICALAND NON ELECTRICALPABAMETER MEASUREMENT
I pH, PO2, PCO2, colorimeter, Auto analyzer, Blood flow meter, cardiac output, 9
respiratory measurement, Blood pressure, temperature, pulse, Blood Cell Counters..
ASSIST DEVICES
I Cardiac pacemakers, DC Defibrillator, Dialyser, Ventilators, Magnetic Resonance 9
Imaging Systems, Ultrasonic Imaging Systems, Heart lung machine,
PHYSICAL MEDICINEAND BIOTELEMETRY
v Diathermies- 9
Shortwave,ultrasonicandmicrowavetypeandtheirapplications, SurgicalDiathermy-
Telemetryprinciples biotelemetry
RECENTTRENDS IN MEDICAL INSTRUMENTATION
v Thermo graph, endoscopy unit, Laser in medicine, Introduction to telemedicine, Insulin 9
Pumps, Radio pill, Brain machine interface, Lab on a chip.
Total Instructional Hours 45
After completion of the course the Students will be able fo
1.Understand the principles and techniques involved in electro-physiology and bio-potential recording,
including the use of bio-potential electrodes, biological amphﬁers, and different types of recording
methods.
2.Describe various bio-chemical and non-elecfrical parameter measurement techniques, such as pH,
PO2, PCO2, and blood flow meter, and understand how these measurements are used in medical
Course diagnosis and treatment,
Outcome 3.Identify and explain the function of assist dev Arsed in medical instrumentation, such as cardiac
pacemakers, ventilators, and magnetic resonancg Mtiging’ ‘systems.
4.Demonstrate an understanding of physjeal medicine and biotelemetry, including the use of
diathermies, telemetry principles, and biotclemétry techniques in medical monitoring and treatment.
5.Discuss recent trends in medical instrumentation, such as thermo graph, endoscopy unit, and lab on a
chip technology, and understand their applications in healthcare.
TEXT BOOKS:
T1- LeslieCromwell,“Biomedical InstrumentationandMeasurement”, PrenticeHallofIndia, New
Delhi, 2007, (Unit I to V).
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REFERENCE BOOKS:
R1 - JohnG.Webster “MedlcallnstrumentatlonAppl1cat10nandD651gn” 3rdEd1tion,WileyIndiaEdition,2007.
R2 - Khandpur,R.S.,“HandbookofBiomedicallnstrumentation”, TATAMcGraw-Hill, NewDethi,2003.
R3 - Josephl.CarrandfohnM.Brown, "Introduct:ontoB1omedlcalEqmpmentTechnology" JohnWﬂeyand Sons,
NewYork, 2004 ]

7 | PO | POY | PO10 | PO11 | PO12 | PSOL
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Programme

Course Code Name of the Course L

BE

22EC5314 Medical Informatics . 3

Course
Objective

1.To Understand the Fundamentals of Medical Informatics

2 To Explore Computer Applications in Medical Imaging and Laboratories
3.To Examine Computerized Patient Records

4.To Analyze Computer-Assisted Medical Decision-Making

5.To Discover Recent Trends in Medical Informatics

Unit

Description

Instructie
nal Hours

INTRODUCTION TO MEDICAL INFORMATICS
Introduction-Structure of Medical Informatics—Internet and Medicine- Security issues, Computer based
medical information retrieval, Hospital management and information system,

9

IT

COMPUTERS IN CLINICAL LABORATORY AND MEDICAL IMAGING
Automated clinical laboratories- Automated methods in hematology, cytology and

histology, Intelligent Laboratory Information System-Computer assisted medical imaging- .
nuctear medicine, ultrasound imaging, computed X-ray tomography, Radiation therapy

and planning, Nuclear Magnetic Resonance. *

HI

" COMPUTERISED PATIENT RECORD e
‘Introduction -conventional patient record;: Components and functionality of CPR, Development tools,

R

Intranet, CPR in Radiology - Application server provider, Clinical information system, Computerized
prescriptions for patients. '

v

COMPUTER ASSISTED MEDICAL DECISION - MAKING

Neuro computers and Artificial Neural Networks application, Expert system-General
model of CMD, Computer—assisted decision support system — production rule system
cognitive model, semantic networks, decisions analysis in clinical medicine-computers in
the care of critically ill patients, Computer aids for the handicapped.

RECENTTRENDSIN MEDICAL INFORMATICS

Virtual reality applications in medicine, Virtual endoscopy, Computer assisted surgery, Surgical
simulation, Telemedicine - Tele surgery, Computer assisted patient education and health- Medical
education and healthcare information, computer assisted instruction in medicine.

Total Instructional Hours

45

Course
QOutcome

After completion of the course the student will be able to

CO1: Proficiency in Medical Informatics

CO2: Application of Computer Technology in Medical Fields.

CO3: Development and Management of Computerized Patient Records.
CO4: Enhanced Decision-Making Skills.

CO35: Awareness of Modern Medical Informatics Trends.

TEXT BOOKS:

T1- Mohan Bansal,“Medicalinformatics”, TataMcGrawHillPublishingLtd,2003.
T2:R.D.Lele,“Computersinmedicineprogressinmedicalinformatics”, TataMcgrawHill,2005

REFERENCE BOOKS:

R1 - Kathryn J.Hannah,MarionJBall,“Healthlnformatics”,3“‘Edition,Springer,Z-()O'G‘..*'_ _

1‘.!'.‘4
v W
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P ‘
PO& | po1 | POz | P03 | PO4 | POS | POG | POT | POS | POS | POI0 | POL1 | POIZ | PSOL | PSO2
col 3 3 3 3 3 2 - - - - - - 3 2
co2 3. 3 3 3 3 2 - - - - - - 2 2
COo3 | 3 3 3 3 3 2 - - - - - - 2 2
CO4 3 3 3 3 3 2 - - - - - - 2 3
Ccos| 3 3 3 3 3 2 - - - - - - 2 2
AVG | 3 3 3 3 3 2 - - - - - - 2 2
Chairman Bos
Chairman 6;3;
e - Hi _ .
ECE &w.. ~ HICET -
Programme Course Code Name of the Course L|T|P|C
BE 22EC5315 Medical Image Processing 3 0,013
1.To Introduce spatial processing
2.To Explore frequency filtering
O(i)qur:i e 3.To Teach image restoration
Jectt 4.To Discuss image compression.
5. To Study image recognition.
Unit Description I“sgl':;t:‘smal
SPATIAL DOMAINPROCESSING
Introduction,StepsinDigitallmageProcessing -Components —ElementsofV isualPerception - Image
Sensing and Acquisition - Image Sampling and Quantization -Relationships betweenpixels - color
I models- DICOM, Various modalities of Medical Imaging-CT, MRI, PET,Thermo 9
graphy,Angiography,CADSystem,Histogramprocessing—-»BasicsofSpatialFiltering—Smoothing and
SharpeningSpatial Filtering.
FREQUENCYDOMAIN PROCESSING
I SmoothingandSharpeningﬁ‘equencydomaiuﬁlters—ldeal,ButterworthandGaussianﬁlters. Notch 9
filter, Wavelets -Sub band coding-Multi resolution expansions Wavelets basedimageprocessing.
MEDICAL IMAGERESTORATIONANDSEGMENTATION
Image Restoration - Inverse Filtering — Wiener filtering, Detection of Discontinuities—
1t FdgeLinking and Boundary detection — Region based segmentation- Region Growing, 9

RegionSplitting, Morphologicalprocessing-erosionanddilation, KMeansand FuzzyClustering.
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MEDICAL IMAGE COMPRESSION

Image Compression models —~ Error Free Compression — Variable Length' Coding: » Bit-
v PlaneCoding — Lossless Predictive Coding — Lossy Compression — Lossy Predictive Coding — 9
: CompressionStandards -JPEG,JPEG2000.

MEDICAL IMAGEREPRESENTATION AND RECOGINITION
Boundaryrepresentation-ChainCode-Polygonalapproximation,signature, boundarysegments -
Boundary description—Shape number -Fourter Descriptor, moments- RegionalDescriptors — 9

v Topelogical feature, Texture - Patterns and Pattern classes - Recognition basedonmatching,
ContentBasedImageRetrieval. Analysis of TissueStructure.
' Total Instructional Hours 45

After completion of the course the students w:ll be able to

CO1: Understand spatial filtering. -0
Course CO2: Apply ﬁc?quency ﬁIters.
Outcome CO3: Perform image restoration. R
CO04: Implement compression techniques.
COS5: Recognize image patterns. .
TEXT BOOKS:

T1:G.R. Sinha, Bhagwaticharanpatel, Medical Image Processing: Concepts

andApplications, PHILearningprivatelimited.2014

T2: KayvanNajarianandRobertSplinter,"BiomedicalSignalandImageProcessing",SecondEdition, CRCPress, 2003,
T3: E.R.Davies,“Computer &MachineVision”,FourthEdition,AcademicPress,2012.

REFERENCE BOOKS:

R1: RafaelC.Gonzalez,RichardE.Woods,StevenL. Edd1ns,“DlgltalImageProcessmgUsmgMATLAB” Third Edition Tata
McGrawHill Pvt.Ltd., 2011.

R2: Anill ainK.“FundamentalsofDi gital ImageProcessing”, PHILearningPvt.1td.,2011.

R3: WilliamKPratt,"‘Digital InageProcessing”.JohnWilley,2002.

R4: MalayK Pakhira,“DigitalimageProcessingandPatternRecognition”,FirstEdition, PHILearningPvt.Ltd., 2011.

R5: Geoff Dougherty, Medical Image Processing: Techniques and Applications, SpringerScience &Business Media, 25-Jul-2011
R6:Isaac N. Bankman, Handbook of Medical Image Processing and Analysis, ScienceDirect,2ndEdition «2009

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSO1 | PSO2
cor | 3 3 3 2 2 _ _ _ _ _ 1 1 3 2
coz | 3 3 2 2 2 . . . . . 1 1 3 2
CcO3 3 2 3 2 2 - - - - - 1 1 3 3
co4 | 3 3 3 2 2 . . . . . 1 1 3 3
cos | 3 3 3 2 2 . . i . . 1 1 3 3
AVG | 3 2.8 | 2.8 2 2 1 1 3 2.6
Chaljnan Bos
Chairman - Bos :
ECE - HiCET Deas iAcadefiics)




Programme

Course Code Name: of the Course L T

4 x?&?‘

BE

22EC5316 App Development * 3 0

Course
Objective

To learn development of native applications with basic GUT Components
To develop cross-platform applications with event handling

To develop applications with location and data storage capabilities

To develop web applications with database access

Unit

Description

Instructional
Hours

FUNDAMENTALSOFMOBILE& WEBAPPLICATIONDEVELOPMENT
Basics of Web and Mobile application development, Native App, Hybrid App, Cross-
platform App, Progressive Web App, Responsive Web design.

II

NATIVEAPPDEVELOPMENTUSING JAVA

Native Web App, Benefits of Native App, Scenarios to create Native App, Toels for
creating Native App, Cons of Native App, Popular Native App Development Frame
works, Java & Kotlin for Android,Swift&Objective-
CforiOS,Basicsof‘ReactI\I ative,NativeComponents,JSX,State,Props.

A

HYB _,'}_'APPDEVELOPMENT
Hybrid Web App, Benefits of Hybrid App, Criteria for creating Native App, Tools for
creating Hybrid App, Cons of Hybrid App, Popular Hybrid App Development

Frameworks, lonic, Apache Cordova

CROSS-PLATFORMAPPDEVELOPMENTUSINGREACT-NATIVE
What is Cross-platform App, Benefits of Cross-platform App, Criteria for creating
Cross-platform App, Tools for creating Cross-platfonﬂ App, Cons of Cross-

.platform App, Popular Cross- platform App Development Frameworks, Flutter,

Xamann React-Native, Basics of React Native, Native Components, JSX, State, Props

NON-FUNCTIONALCHARACTERISTICSOFAPPFRAMEWORKS
Comparison of different App frameworks, Build Performance, App Performance,
Debugging capabilities, Time to Market, Maintainability, Ease of Development,
UI/UX, Reusability

Total Instructional Hours

435

Course
Outcome

After successful completion of the course the student will be able to

CO1:Develop Native applications with GUI Components.

CO2:Develop hybrid applications with basic event handling.

CO3:ImpIément cross-platform applications with location and data storage capabilities.
CO4:Implement cross platform applications with basic GUI and event handling.
CO35:Develop web applications with cloud database access.

‘EXT BOOKS:

T

111



T1- HeadFirstAndroidDevelopment, DawnGriffiths,O’Reilly, 1 *edition
T2-ApacheCordovainAction,RaymondK.Camden,Manning.2015 ’
T3-FullStackReactNative:CreatebeautifulmobileappswithJavaScriptandReactNative, Anthony Accomazzo,
Houssein Djirdeh, Sophia Shoemaker, Devin Abbott, Full Stack publishing :

REFERENCE BOOKS:

R1- AndroidProgrammingforBeginners,JohnHorton,PacktPublishing,2ndEdition
R2-NativeMobileDevelopmentby Shaunlewis,Mike Dunn

Lingras, Matt Triff,
R4-ApacheCordovadProgramming,JohnMWargo, 2015
RS-ReactNativeCookbook,Danichard,PacktPublishing{anEdition

R3-BuildingCross-PlatformMobileandWebAppsforEngineersandScientists:AnActive Learning Approach,

Pawan

col| 2 2 1 2 3 1 1 2 I 2
coz| 2 1 3 2 2 - - - 3 2 2 3 3 2
co3| 2 2 2 1 2 - - - 1 1 1 1 1 1
co4| 1 3 1 1 3 - - - 1 | 3 2 1 3
cos| 1 1 3 1 3 - - - 1 1 2 1 3 2
AVG| 1.6 | 18 2 14 | 26 - - - 14 1.2 2 L6 2 22
ARy T
Chairman Bos Dean-Academics s)
Chairman - Bos Dean (Academic
ECE - HiCET ~ HiCET
Programme | Course Code : Name of the Course L S | p C
BE 22EC5317 Web Technologies 3 0 0 3
To understand different Internet Technologies
Course | T Jearn java-specific web services architecture
Objective | T4 Develop web applications using frameworks
Unit Description I““}‘i‘lcmnal
ours
WEBSITE BASICS, HTMLS, CSS3, WEB2.0
I Web Essentials: Clients, Servers and Communication — The Internet -~ World wide web — HTTP 9
Request Message-HTTP Response Message —Web Clients ~Web Servers -HTML5~Tables—
Lists—Image-HTML5controlelements—DragandDrop—Audio-Videocontrols-CSS3-Inline,
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embedded and external style sheets — Rule cascading ~ Inheritance — Backgrounds — Border
Images — Colors — Shadows — Text — Transformations — Transitions — Animations. Bootstrap
Framework
[]
CLIENT SIDE PROGRAMMING -
II Java Script: An introduction to JavaScript-JavaScript DOM Model-Exception Handling-
Validation- Built-in objects-Event Handling- DHTML with JavaScript- JSON introduction — 9
Syntax — Function Files.
SERVER SIDE PROGRAMMING
I Servlets: Java Servlet Architecture- Servlet Life Cycle- Form GET and POST actions- Session
Handling- Understanding Cookies- DATABASE CONNECTIVITY: JDBC. 9
v PHP and XML
An introduction to PHP: PHP- Using PHP- Variables- Program control- Built-in functions- Form 9
Validation. XML: Basic XML- Document Type Definition-XML Schema, XML Parsers and
Validation, XSL. ;
INTRODUCTION TO ANGULAR and WEB APPLICATIONS FRAMEWORKS
Introduction to Angular JS, MVC Architecture, understanding attributes, Expressions and data
v binding, Conditional Directives, Style Directives, Controllers, Filters, Forms, Routers, Modules, 9
Services; Web Applications Frameworks and Tools — Firebase- Docker- Node JS- React-
Django- Ul & UX.
Total Instructional Hours 45
After successful completion of the course the student will be able to
CO1:Construct a basic website using HTML and Cascading Style Sheets
CO2: Build dynamic webpage with validation using Java Script objects and by applying
OCourse different event handling mechanisms.
utcome -
CO3: Develop server-side programs using Servlets and JSP.
CO4: Construct simple web pages in PHP and to representation XML format.
CO5:Develop interactive web applications
TEXT BOOKS:

T1- Deitel and Deitel and Nieto, Internet and World Wide Web-HowtoProgram,PrenticeHail, 5th Edition, 2011.
T2-JeffreyCandJackson,Web Technologies A Computer Science Perspective, Pearson Education, 2011,

T3-Angular6forEnterprise-ReadyWebApplications,DoguhanUluca, [ stedition, Packt Publishing
REFERENCE BOOKS: '

R1- StephenWynkoopandJohnBurke“RunningaPerfectWebsite”,QUE,2ndEdition, 1999.
R2-ChrisBates, WebProgramming—BuildingIntranetApplications,3rdEdition, Wiley Publications, 2009.
R3-GopalanN.P.andAkilandeswaril.,“WebTechnology”,PrenticeHallofIndia,2011.
R4-UttamK.Roy,“WebTechnologies”,OxfordUniversityPress,2011.

- R5-Angular: Up and Running; Léaming Angular, Step by Step, Shyam Seshadri, 1st edition,OReilly
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A \ e 5
Emcgg et 3N
{ Programme’| Course Code Name of the Course L T P C
BE 22EC5318 ~ Ethical Hacking 3. 0 0 3
To understand the basics of computer based vulnerabilities.
To explore different foot printing, reconnaissance and scanning methods.
Course To expose the enumeration and vulnerability analysis methods.
Objective To understand hacking options available in Web and wireless applications.
To explore the options for network protection. o,
Topractlcetoolstoperformethlcalhackmgtoexposethevulnerabﬂmes
Unit Description - Iostructional .
- o Hours
" INTRODUCTION
Ethical Hacking Overview - Role of Security and Penetration Testers .- Penetration-Testing
1 Methodologies- Laws of the Land - Overview of TCP/IP- The Application Layer -The Transport 9
‘Layer-The Internet Layer-IP Addressing.-Network and Computer Attacks-Malware-Protecting
Against Malware Attacks.- Intruder Attacks - Addressing Physical Security
FOOTPRINTING, RECONNAISSANCE AND SCANNING NETWORKS
Foot printing Concepts — Foot printing through Search Engines, Web Services, Social Networking
I Sites, Website, Email - Competitive Intelligence — Foot printing through Social Engineering —-
Foot printing Tools - Network Scanning Concepts - Port-Scanning Tools - Scanning Techniques -
Scanning Beyond IDS and Firewall : 9
ENUMERATIONANDVULNERABILITYANALYSIS
Enumeration Concepts - NetBIOS Enumeration — SNMP,LDAP, NTP, SMTP and DNS
I Enumeration-VuinerabilityAssessmentConcepts-DesktopandServerOSVulnerabilities— Windows
OS Vulnerabilities - Tools for Identifying Vulnerabilities in Windows- Linux OS Vulnerabilities-
Vulnerabilities of Embedded Oss 9
v SYSTEMHACKING
HackingWebServers—WebApplicationComponents-VuinerabilitieszoolsforWebAttackersand
Security Testers Hacking Wireless Networks - Components of a Wireless Network — 9
Wardriving- Wireless Hacking - Tools of the Trade.
NETWORK PROTECTION SYSTEMS '
AccessControlLists.-CiscoAdaptiveSecurity ApplianceFirewall-Configuration and Risk Analysis
v ToolsforFirewallsandR outers-IntrusionDetectionandPreventionSystems-Network-Basedand
Host-Based IDSs and IPSs - Web Filtering - Security Incident Response Teams — Honeypots. 9
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Total Instructional Hours 45

Aftersuccessful completion of the course the student will be able to

CO1:To express knowledge on basics of computer based vulnerabilities ,

CO2: To gain understanding on different foot printing, reconnaissance and scanning methods.
Course CO3:To demonstrate the enumeration and vulnerability analysis methods

Outcome CO04:To gain knowledge on hacking options available in Web and wireless applications,

CO5:To acquire knowledge on the options for network protection.

CO6:To use tools to perform ethical hacking to expose the vulnerabilities.

TEXT BOOKS:

T1- Michael T. Simpson, Kent Backman, and James E. Corley, Hands-On Ethical Hacking and Network Defense,
Course Technology, Delmar Cengage Learning, 2010,
T2-TheBasicsofHackingandPenetrationTesting-PatrickEngebretson, SYNGRESS,Elsevier, 2013.

+ T3-The Web Application Hacker’s Handbook: Finding and Exploiting Security Flaws, DafyddStuttard and Marcus

Pinto, 2011.

'REFERENCE BOOKS:

R1- Black Hat Python: Python Programming for Hackers and Pentesters,JustinSeitz, 2014.

2 2 3 2 | _
co2 1 2 1 2 1 - - - 2 2 1 1 1 2
co3| 2 2 3 3 1 - - - 1 2 1 2 2 3
Co4| 2 1 1 2 1 - - - 1 3 3 3 3 2
cos| 2 3 1 1 2 - - - 2 1 1 1 1 1
AVG| 1.8 2 1.8 2712 - - - | 14 2 1.6 1.6 1.6 2
o g b LA

Dean-Ac emics' \
Dean (Academic
~ HICET
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Chairmaii - Bos
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Course Code s gt . Percentage
Existing content Revised Content
S.No | Year | Semester a“‘;c"“.m (in academic Year 2023-24) (for 2024-25) of
ame Revision
22EC5201- Digital
Communication
21EC6201- Digital PASSBAND
Communication ERA‘JNS(IIVHS?ON .
assban ransmission
DIIGITAL MODULATION model _Geometric
22EC5201- | TECHNIQUES Representation of signals
1 11} Vv Digital DigitalModulationFormats— -Generation, detection, 20
Communication | CoherentModulationTechniques: | PSD& BER of Coherent
ASK,BFSK-BPSK- DPSK - BPSK, BFSK & QPSK —
QPSK QAM — Non-Coherent QAM - Carrier
ModulationTechniques: BFSK, Synchronization -
DPSK — Carrier Synchronization Structure of Non-coherent
Receivers — Principle of
DPSK
21EC5201-Microprocessor and | 22EC5203-
Micro controller Microprocessor and
THE 8085 AND 8086 | Micro controller
MICROPROCESSOR THE 8085 AND 8086
Introduction to 8085 — | MICROPROCESSORS
Microprocessor  architecture — | Overview of 8-bit
Addressing modes - Instruction | microprocessor -
set -Introduction to 8086 - | Introduction to 8086 —
Microprocessor  architecture — | Microprocessor
Addressing modes - Instruction | architecture — Addressing
22EC5203- set- Assembly language | modes — Instruction set-
5 1 v Microprocessor | programming ~ - Modular | Assembly language 20
and Micro Programming - Interrupts and | programming ~ Modular
' controller interrupt service routines. Programming — Interrupts
ARM PROCESSOR and  interrupt service
Arcon RISC  Machine  — | routines.
Architectural Inheritance — Core | ARM PROCESSOR
& Architectures - Registers — ! Arcon RISC Machine —
Pipeline - Interrupts — ARM | Architectural Inheritance
organization - ARM processor | — Core & Architectures —
family — Co-processors - ARM | Registers — Pipeline —
instruction set- Thumb | Interrupts - ARM
Instruction set - Instruction cycle | organization - ARM
timings - The ARM | processor family — ARM
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Programmer*s model.

instruction set- Thumb
Instruction set -
Instruction cycle timings
- The ARM
Programmer’s model-
ARM Assembly
Language Programming

3 I A%

22EC5002-
Digital
Communication
Lab

22EC5002-
Communication Lab
Time division multiplexing.

Pulse Code Modulation and
Demodulation

Line Coding Scheme

Differential pulse code
modulation

ASK modulator and Demodulator
Delta modulation.

Digital

22EC5002- Digital
Communication Lab
Hardware Experiments
Pulse Code Modulation
and Demodulation

Line Coding Schemes
Differential pulse code
modulation ASK
modulator and
Demodulator

Digital Modulation —RSK,
FSK

Sinfulation Experiments
using MATLAB
Simulation of ASK, FSK,
and BPSK Generation and
Detection Schemes
Simulation of QPSK
Generation and Detection
Schemes.

Simulation of QAM
Generation and Detection
Schemes.

Simulation of Linear
Block and Cyclic Error
Control Coding Schemes.
Viterbi decoder for
decoding Convolutional
codes

25

: yJ—
Eﬁamﬁgn Bos
Chairman - P 's
ECE - HiCET

Dean-Academics

Bean {Academics
S~ HICET
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Curriculum under R2019 with Amendments

(for the batch admitted during 2021 - 2022) ’
SEMESTERI
S. No. C(‘:’:gze Course Title Category | L |T| P | C| CIA | ESE TOIT A
. THEORY
il 21HE1101 Technical English HSC 2111013 40 60 100
2 21MA1103 | Calculus and Differential Equations BSC 3(1(014} 40 60 100
THEORY WITH LAB COMPONENT
3 21PH1151 Applied Physics BSC 2101213 50 50 100
4 21CY1151 Chemistry for Engineers BSC 230123 50 50 100
21CS1151/ Pyt'hon Pr'ogramming and ‘Praoti.ces/
5 S1CS1152 Object Oriented Programming using ESC 210123 50 50 100
Python (IBM) *
6 21EC1153 Electron devices and Electric Circuits ESC 210(2 |3 50 50 100
PRACTICAL
o |oimmioer | Leneuase Competency Enhancement | po g to|2| 1| 0 | 100 | 100
_ Course-I
MANDATORY COURSES
Career Guidance Level 1
8 21HE1072 Personality, Aptitude and Career EEC 2l0j0]| 0| 100 0 100
Development '
Total [ 15 | 2 | 10 | 20 | 350 450 800
As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Course

SEMESTER II
Course . TOTA
S. No. Code Course Title Category |L | T| P | C CIA | ESE L
. . THEORY

1 21HE2101 Business English for Engineers HSC 211103 40 60 100
9 71MA2103 | Linear Algebra, Numerical Methods BSC 3011014 40 60 100

and Transform Calculus

THEORY WITH LAB COMPONENT
3 21PH2151 Material Science BSC 21012373 50 [ 50 100
4 21CY2151 | Environmental Studies BSC 2/0l2]3 50 50 100
212CS2152/ | Essentials of C&C++Programming/ ESC 210123 50 50 100
3 21082153 Java Fundamentals (IBM)
6 2IME2154 | Engincering Graphics ESC 1ot 473 50 50 100
PRACTICAL '

7 21ME2001 | Engineering Practices ESC 0|0 4|2 50 50 100

L C E
o | 21Hpoopr | Aneueee Competency shancement | o~ 1 gl 21| o | 100 | 100

Course-1I

MANDATORY COURSES
21HE2072 | Career Guidance Level - 11

9 Personality, Aptitude and Career EEC 210100 100 0 100
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Development
10 | 21HE2073 | Entrepreneurship & Innovation EEC 1 0| 0| 100 0 100
Total | 12|16 22| 500 | 500 | 1000
SEMESTER I
S.No | Course Course Title Category | L |T|P| ¢ | c1a | gsg | TOTA
Code L
THEORY
1 21MA3102 | Fourier analysis and transforms BSC 31|01} 4 4Q 60 100
2 21EC3201 Digital Electronics PCC 310101 3 40 60 100
3 21EC3202 Signals and Systems PCC 310 4 40 60 100
4 21EC3203 Electronic Circuits PCC 3,010 3 40 60 160
THEORY WITH LAB COMPONENT
5 21C83252/2 | Oops using Java/ Relational Database PCC 21002 3 50 50 100
1IT3252 Management System (IBM) .
PRACTICAL .
6 21EC3001 Electronic circuits lab PCC 0,0 |3]|15 50 50 160
7 21EC3002 Digital Electronics Lab BPCC 01013715 50 50 100
MANDATORY COURSES
8 21MC3191 | Indian Constitution MCC 21010 0 100 0 100
_ Career Guidance Level — ITI
9 21HE3072 | Personality, Aptitude and Career EEC 21001 0 100 0 100
Development
10 21HE3073 | Leadership Management Skills EEC 1100 O 100 0 100
Total ; 2 (8|20 550 450 1000
SEMESTER IV
Course ' " TOTA
S. No Code Course Title Category |L | T| P | C CIA ESE L
THEORY
1 21MA4104 | Probability and Random Processes BSC 31110 4 40 60 100
2 21EC4201 | Electro Magnetic Fields and waves PCC 31110 4 40 60 100
3 21EC4202 | Analog Communication PCC 3110 4 40 60 100
4 21EC4203 | Linear Integrated Circuits PCC 300 3 40 60 100
THEORY WITH LAB COMPONENT
21EC4251/2 | Control Systems/ Design
> | 1EC4252 | Thinking-An Introduction (IBM) pCC 1200213 ) 50 |50 100
PRACTICAL
6 21EC4001 Linear Integrated Circuits Lab - PCC 00| 3|15 50 50 100
7 21EC4002 | Analog communication Lab PCC 0]0] 31|15 50 50 100
MANDATORY COURSES
8 21MC4191 | Essence of Indian tradition MCC 24i0(07 0 100 0 100
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knowledge/Value Education
Career Guidance Level - IV
o | 2IHEA072 | porconality, Aptitude and Career EEC 100 | o | 100
Development ' ;
10 21HE4073 | Ideation Skills EEC 100 0 100
Total | 20 21 550 | 450 | 1000
SEMESTER V
' Course . _ TOTA
S. No. Code Course Title Category | L | T | P ) C CIA ESE L
THEQORY
1 21EC5201 M{croprocessor and PCC slotols 40 60 100
Microcontroller
5 21EC5202 Trapsmssmn lines and Wave pPCC 3 lilo]4 40 60 160
Guides
3 21EC5203 | VLSI Design PCC 3lol o] 3 40 60 100
4 21EC53XX Professional Elective —I PEC - 3 0 0 3 40 60 « 100
THEORY WITH LAB COMPONENT .
5 51EC5251 | Data Communication and PCC slol 2] 3 50 50 100
Networks
21EC5252 | Digital Signal Processing PCC 210 50 50 100
21CS5331 | AngularJS (for IBM students) PCC 210 50 50 100
PRACTICALS
38 21EC5001 | VLSI Design Lab PCC 0l0 |3 ]15] 50 50 100
Microprocessors and
9 21EC5002 Microcontrollers Lab PCC olol3]15] 50 50 100
MANDATORY COURSES
10 21HE507t | Soft Skills - 1 EEC 1 100 0 100
11 21HE5072 | Design Thinking EEC 1 0|1 100 0 100
Total | 1| 1|10 |24 | 500 | 500 | 1000
SEMESTER VI
Course .
S. No. Code Course Title Category | L |T|P | C CJIA | ESE | TOTAL
THEORY
i 21EC6202 | Antenna ?.nd Wave PCC s l1lol 4 40 60 . 100
Propagation
2 21EC6181 | Principles of Management HSC 3 to0tol 3 40 60 100
Professional Elective —
3 Z;ngégg 1I/Nede JS and PEC 3 (0l0O0]| 3 40 60 100
Microservices (IBM)
4 21XX64XX | Open Elective—1I OEC 310101 3 40 60 100
THEORY WITH LAB COMPONENTS
21EC6251/ | Embedded Systems and
5 21C$6255 | IOT/IOT and Spring PCC 2 (02| 3 50 50 100
Framework (IBM)
6 21EC6253 | Digital Communication PCC 2101213 | - 50 50 100
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PRACTICALS

7 | 21EC6003 | Project Based Learning |

PCC_ |0 jof3] 27 5 [s0 ][ 100
MANDATORY COURSES
8 21EC6701 | Internship EEC - |-l -1 1 ]wo] o 100
9 21HE6071 | Soft Skills - II EEC 1 (o]0 | 1 | 100 0 100
10 | 21HE6072 z?f,%“mal Property Rights EEC t{oflol 1 ]100] o 100
Total | 19 [ 1| 6 | 24 | 550 | 450 | 1000
SEMESTER VII
S.No. | Course Code Course Title Categery | L | T | P | C | CIA | ESE TOLTA
THEORY
1 21EC7201 Digital Image Processing PCC 37001/ 0 3 40 60 100
5 21ECT7202 Opti'ca] apd Microwave pCC 3lolo 3 40 60 | 100
Engineering . :
21EC73XX/ | Professional Elective-
3 21EC7331 | II/Block Chain (IBM) PEC 31003 401 60 100
4 21XX74XX | Open Elective —II QEC 317010 3 40 60 100
THEORY WITH LAB COMPONENTS
5 21EC7251 Wireless Communication PC 210 2 3 50 50 100
PRACTICALS
6 21ECT7001 Digital Image processing PCC 0| 0] 3|15 50 50 100
Lab :
7 21EC7002 Optical Communication and PCC 0o lo]3]15] 50 50 100
Microwave Lab
' PROJECT WORK
8 21EC7901 | Project Work -1 EEC 0 0|42 50|50 | 100
Total 14,0 |12 20 | 300 | 500 | 800
SEMESTER VIII
S. Course ' . TOTA
No. Code Course Title Category | L (T | P | C | CIA | ESE L
_ THEORY
1 21EC83XX | Professional Elective —IV PEC 3 (00 3 40 60 100
2 21EC83XX | Professional Elective- V PEC 3 10|03 40 60 100
PROJECT WORK
3 | 21CH8901 | Project Work —II |  EEC 0 [0]16] 8 JT100] 100 [ 200
' - Total | 6 [0 | 16 | 14 | 150 | 250 | 400

TOTAL NO OF CREDITS: 165




CREDIT DISTRIBUTION

Semester I 1n 1l v v VI VI | VI | Total
Credits 20 2 20 a1 24 24 20 14 165
LIST OF PROFESSIONAL ELECTIVES
S. No. Cg:;ze Course Title Category | L | T P | C | CIA | ESE | TOTAL
PROFESSIONAL ELECTIVE 1

Measurements and .
1 21EC5301 Instrumentation PEC 3160 0 3 40 60 100
2 | 21EC5302 PCB Design PEC 30101 0 3 40 60 100
3 21EC5303 RF System Design PEC 3 (0] 0] 3 40 60 100
4 21EC5304 Network Security PEC 3(0( 0 3 40 60 100
s |21ECsig1 | Lotal Quality pec | 300l o |34 | 60 | 100
Management
PROFESSIONAL ELECTIVE I
1 21EC6301 Medical Electronics PEC 310 0 3 40 60 100
2 | 21EC6302 Industrial Automation PEC 30|03 40 60 100
3 21EC6303 Mobile Communication PEC 310 0 3 40 60 100
4 2 lEC6_304 High Speed Networks PEC 3 0 0 3 40 60 100
5 21EC6182 E-Commerce Technology PEC 31003 40 60 100
Virtual Reality and
6 21EC6305 Augmented Reality PEC 3 0 0 3 40 60 100
PROFESSIONAL ELECTIVE 111
1 | 21EC7301 | Robotics PEC 3ol o | 3| 40 | 60 100
2 21EC7302 | ASIC Design PEC 3 0 3 40 60 100
. Global Positioning
3 21EC7303 Systems PEC 37010 3 40 60 100
Entrepreneurship .
4 21EC7181 Development PEC 3 (010 3 40 60 100
5 21EC7305 | Cyber Forensics PEC 31010 3 40 60 100
6 71EC7306 | Embedded Controllers PEC 31010 3 40 60 100
P_ROFESSIONAL ELECTIVE IV
Neura! networks and
1 21EC8301 Deep learning PEC 3001( 0 3 40 60 100
2 71EC8303 | Satellite Communication PEC 31010 3 40 60 100
Wireless Sensors and i
3| B804 | Newors | PP¢ [*]010]° wje |
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Foundation Skills in
4 21EC8181 | Integrated Product PEC 3(0] 0] 3 40 60 100
Development .
5 21EC8305 | Medical Image Processing PEC 31010 3 4'0 60 100
' Computer '
6 21EC8311 Communication and PEC 310160 3 40 60 100
Internet Protocol o
7 21EC8312 | Cloud Computing PEC 31010 3 40 60 100
PROFESSIONAL ELECTIVE V
1 21EC8306 | Artificial Intelligence PEC 310610 3 40 60 100
2 21EC8307 | Low Power VLSI PEC 3101 0 3 40 60 100
3 21EC8308 | Software Defined Radio PEC 310( 0 3 40 60 100
4 21EC8309 | Photonic Networks PEC 3101] 0 3 40 60 100
s | 21Ecsigy | Intellectual Property PEC | 3|00l 3 | 4 | 6 | 100
Rights and Innovations
6 | 21EC8310 l;“?‘damemals of Nano pec |3 |0lo | 3| 40| e | 100
cience
LIST OF INDUSTRIAL CORE COURSES
. No. CODE Courseés CAT LiT| P} cCI!lCIA} ESE | TOTAL
1 21CS1152 | Object Oriented Programming using Python [cC | 2(0| 23|50 5 100
2 21¢S$2153 | Java Fundamentals ICC 2101213 50| 5 100
3 21IT3252 | Relational Database Management System ICC 21072350 50 100
4 21EC4252 | Design Thinking-An Introduction ICC 21012350 5 100
5 21085331 | Angular JS cc 2105235 | 50 100
6 21CS6351 | Node JS and Micro services ICC 2101235 50 100
7 21CS6255 | IoT and Spring Framework ICC 20101235 50 100
8 | 21BCT331 | Blockehain cc |2lol2]3ts0| 50| 100
LIST OF OPEN ELECTIVES
ELECTRONICS AND COMMUNICATION ENGINEERING
S. No. g:::se Course Title Category |L | T |P|C |CIA |ESE | TOTAL
1 21EC6401 Consumer Electronics OEC 370093 40 60 100
2 21EC7401 Introduction to IOT QEC 310(0(3 40 60 100
_ LIFE SKILL COURSES
3 |oirgzaer | General Studics for Competitive | gpe ) 319 0|3 | 40 | 60 100
Examinations
4 21LSZ402 | Human Rights, Wf)men’s Rights OEC slolols]| 40 60 100
and Gender Equality
5 21187403 Indian Ethos and Human Values OEC 3,003 40 60 100
6 21LSZ404 Indian Constitution and Political QEC 31010103 40 60 100
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System
7 | 21LSZA405 | Yoga for Human Excellence QEC 31010(3]| 40 60 100
NCC COURSES
(Only forthe students’ who have opted NCC subjects in Semester I, I1, HI & IV are eligible)
8 21HEZ401 | NCC course level 1 ' QEC 37070403 40 60 100
9 21HEZ402 | NCC course level 2 OEC 3101013 40 60 100
Note: Z Stands for semester, students can’t choose twice the course)
MINOR DEGREE VERTICAL COURSES
Vertical I
Embedded and IoT
S No. | Course Code Course Title Category | L T P C | CiA ESE TOI:[‘ A
1 22EC5601 [Electronics for Embedded Systems MDC 31003 40 60 100
2 22EC6601  Microcontroller and its Applications MDC 31003 40 60 100
3 22EC'6.602 Sensor and Embedded Systems MDC 310103 40 60 160
4 22EC7601 [Fundamentals of [oT MDC |3 |0 0|3 40 60 100
5 | 22BC7602 [industrial IoT and Industry 4.0 MDC | 3]0 0{3 | 40 | 60 | 100
6 22EC8601  [loT for Smart Systems MDC 3101013 40 60 100
Vertical II
Fintech and Block Chain
SNo. | Course Code Course Title Category| L | T | P | C | CIA | ESE TOLI‘ A
21C85602  [Financial Management MDC |3 3| 40 | 60 | 100
2 | 21MBé231 [Fundamentals of Investment MDC | 3]0 34 40 | 60 | 100
Banking, Financial Services and
3 21MB6232 Insurance MDC 300103 40 60 100
[ntroduction to Blockchain and its

4 21MB7231 Applications _ MDC 3|10 (0|3 40 60 100
71MB7232 [Fintech Personal Finance and Payments| MDC 3 3 40 60 100
71MB8231 |Introduction to Fintech MDC 3 3 40 60 100
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Vertical ITT

Entrepreneurship

Course Code

T mimasen

21BA6601

Course Title

Foundation of Entrepreneurship

Introduction to Business Venture

21BA6602 ¢am Building & Leedershlp
Management for Business

3 o
reativity & Innovation in
D = T RO Y
21BA7602 [Principles of Marketing Management MDC nn
or Business

21BAS8601 uman Resource Management fo
Entrepreneurs

fFinancing New Business Ventures
Vertical IV

1BA8602

Environment and Sustainability

1 8

ustainable Infrastructure
HICEOXX | Development ﬂﬂnm
Sustainable Agriculture and
| 2tacems e ﬂﬂn i

e e N DA
o [ e 5ol 5w T e e
5 510575 e Teeming Cwoe T30 o 5] % a0 o]

Environmental Quality Monitoring
and Analysis ' .

HONOUR DEGREE_ VERTICAL COURSES

0

Vertical-1 Vertical II Vertical 11
S.No. | Sensor Technologies and IoT L Semiconductor Chip Design and
Advanced Communication Systems Testing

Realtime Embedded Systems Cognitive Radio Networks

Wide Bandgap Devices

Validation and Testing

Sensor for foT applications Remote Sensing Technolog;
Advanced Processor .
Architectures Rocketry and Space Mechanics Low Power VLSI
Vv

. LSI Testing and Design for
IOT Processors Underwater Navigation Systems Testability

S 127



Mixed Signal IC Design

5 Wearable Devices Massive MIMO Networks Testi
esting
. Advanced Wireless Communication .
6 |Industrial IoT and Industry 4.0 Techniques Analog IC Design
Vertical-1
Sensor Technologies and IoT
SNo. |Course Code Course Title Category| L | T | P | C | CIA | ESE TOLT A
1 22EC5305 | Realtime Embedded Systems HDC 310(0]3 40 60 100
2 22EC6305 | Sensor for IoT applications HDC 3101013 40 60 100
3 22EC6306 ' Advanced Processor Architectures HDC 310(0|3] 40 | 60 100
i e I
4 |, “22BC7304" | IOT Processors HDC (3l0lo|3]| 40 | 60 | 100
5 Fl7*22BC7305 ‘t| Wearable Devices upc |3 lolo |3 ]| 4 | 6 | 100
o W : -
6 ,J?":Q2EC8301' : Industrial IoT and Industry 4.0 HDC 37010:3 40 60 100
L
Vertical-11
Advanced Communication Systems
SNo. |Course Code Course Title Category| L | T | P | C | c1a | EsE |T92
1 22EC5306 | Cognitive Radio Networks HDC 37010143 40 60 100
2 22EC6307 | Remote Sensing HDC 31010143 40 60 100
3 29EC6308 | Rocketry and Space Mechanics HDC 310:01)3 40 60 100
4 22EC7306 | Underwater Navigation Systems HDC 3003 ] 40 60 100
5 22EC7307 | Massive MIMO Networks HDC 310103 40 60 100
6 2YEC8203 Ad‘van_ced Wireless Communication HDC 31003 40 60 100
Techniques
Vertical-1I1
Semiconductor Chip Design and Testing
S$No. |Course Code Course Title Category| L | T | P | C | c1a | EsE |TT
1 22EC5307 | Wide Bandgap Devices HDC 31030733 40 60 100
» | 22ECe30e | Yelidation and Testing wpc | 3]0 |0 ]3| 4 | 60 | 100
Technology
3 22EC6310 | Low Power VLSI HDC 3101013 40 60 100
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4 22EC7308 | VL1 Testing and Design for HDC 4 | 60 | 100
Testability
5 220EC7309 | Mixed Signal IC Design HDC 40 | 60 | 100
Testing
6 22EC8202 | Analog IC Design HDC 40 60 100
/‘e. 0-7 P—d
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Programme

" Course Code Name of the Course L

BE

21EC7201 Digital Image Processing 3

Course
Objective

The student should be able to

: L]
Introduce the fundamental concepts and processes in digital image processing.

Learn techniques for improving the visual appearance of images in the spatial and frequency domains.

Familiar with and restoration and segmentation techniques.
Understand the fundamentals of image compression and various coding techniques.
Explore the use of supervised and unsupervised neural networks in pattern recognition.

Unit

Description

Instructional
Hours

DIGITAL IMAGE FUNDAMENTALS

Introduction — Fundamental Steps in Digital Image Processing —Components of an
Image Processing System, Elements of Visual Perception — Image Sensing and
Acquisition — Image Sampling and Quantization — RGB and HSI color models.

11

IMAGE ENHANCEMENT

Spatial Domain: Gray level transformations — Histogram processing: Histogram
equalization — Basics of Spatial Filtering —Smoothing and Sharpening Spatial Filtering
-Homomorphic filtering, Color image enhancement

Frequency Domain: Smoothing and Sharpening frequency domain filters — Ideal,
Butterworth and Gaussian filters.

Hi

IMAGE RESTORATION AND SEGMENTATION

Restoration: Image Restoration degradation model- Mean Filters — Inverse Filtering —
Wiener filtering- Geometric transformations-spatial transformations.

Segmentation: point, line, edge detection-Edge Linking via Hough transformation —
Region based segmentation: Region Growing, Region splitting and merging - Practical
applications —process an image using various segmentation techniques.

v

MORPHOLOGICAL PROCESSING AND IMAGE COMPRESSION

Merphological processing- Dilation and Erosion-Segmentation by morphological
watersheds. Compression: Fundamentals — Error Free Compression — Variable Length
Coding: Huffman coding, Arithmetic Coding — Compression Standards: JPEG and
MPEG.

PATTERN CLASSIFICATION

Feature extraction-Boundary representation — Chain Code, Signature, skeleton —
boundary descriptor-shape number- Patterns classification methods- supervised and
unsupervised neural networks in Pattern recognition.

A N Total Instructional Hours

45
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After completion of the course the learner will be able to

CO1: Describe the fundamental steps in digital image processing and identify the components of an
image processing system.
CO2: Apply gray level transformations and histogram equalization to enhance images.

Course CO3: Implement geometric transformations for image restoration.
Outcome CO4: Explain the principles of error-free compression and apply variable length chding techniques like
Huffman and arithmetic coding.
CO5: Extract features and represent boundaries using techniques such as chain code, signature, and
skeleton.
TEXT BOOKS:

T1- Rafael C Gonzalez, Richard E Woods, “Digital Image Processing”, Pearson Education Inc, Fourth
Edmon, 2018.

T2- Anil K- Jain, “Fundamentals of Digital Image Processing”, Pearson/Prentice Hall of India, 2002,

REFERENCE BOOKS:

R1- Annadurai and Shanmughalakshmi, “Fundamentals of Digital Image Processing’ ,Pearson India,2006.
R2 - S.Jayaraman, S.Esakkirajan, T.Veerakumar, “Digital Image Processing”, TMH New Delhi ,2009
R3 - Kenneth R. Castleman, "Digital Image Processing'.', Pearson, 2006

R4- Rafael C. Gonzalez, Richard E. Woods, Steven Eddins, "Digital Image Processing using MATLAB ",
Pearson Education, Inc., 2004,

R5- William K. Pratt, "Digital Image Processing”, John Wiley, New York, 2002.

PO1 | PO2 | PO3-| PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | POL1 | PO12 | PSOI | PSO2
co1 | 3 3 2 3 3 0. - - 3 - - 2 3 1
co2 | 3 2 3 3 3 - - - - 3 .3 3
COo3 | 3 3 3 3 2 - - 3 2 - 2 3 3
Co4{ 3 2 2 3 3 - - - 3 3 2
COos | 3 3 3 3 2 - - 3 2 - 2 3 2
AVG | 3 3 3 3 3 3 2 2 3 2
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Programme | . Course Code Name of the Course L{T|P|C

BE ‘ 21EC7202 Optical and Microwave Engineering 3 (o]0 |3

The student should be able to
1. Understand the fundamental principles and components of an optical fiber communication system,
2. Examine the factors affecting signal transmission in optical fibers. ’

O(i:u::.e . 3. Learn efficient coupling techniques between LEDs and optical fibers. :
Jectiv 4. Understand the functional behavicr of microwave semiconductor devices and microwave tubes.
5. Familiarize with various microwave measurement techniques and instruments.
Unit Description Tnstructional
Hours

INTRODUCTION TO OPTICAL FIBERS

Elements of an Optical fiber communication system- Optical laws and definitions- optical
I modes and configurations -mode analysis for optical propagation through fibers modes in planar 9
| wave guide-modes in cylindrical optical fiber - Fiber materials--single mode fiber — multimode
fiber-graded index fiber.

TRANSMISSION CHARACTERISTIC OF OPTICAL FIBER

Attenuation-absorption --scattering losses-bending losses-core and cladding losses-signal
I dispersion ~Inter symbol interference and bandwidth-Intra model dispersion-Material s 9
dispersion- Waveguide dispersion-Polarization. mode dispersion-Intermodal dispersion-
Dispersion optimization of single mode fiber-characteristics of single mode fiber-R-I Profile-
cutoff wave length-dispersion calculation-mode field diameter.

OFTICAL SOYRCES, DETECTORS,RECEIVER AND COUPLING

{ Sources: - surface emitting LED-Edge emitting LED-quantum efficiency and power-
modulation of LED ~-LASER diodes -modes and threshold conditions-Rate equations-external
11 quantum efficiency- Detectors: PIN photo detector-Avalanche photo diodes- noise-SNR- 9
detector response time-Avalanche multiplication noise-temperature effects - preamplifiers-
digital receiver performance-probability of error and receiver sensitivity-quantum limit. -
Lensing Schemes for Coupling Management- -LED Coupling to Single Mode Fibers

MICROWAVE PASSIVE COMPONENTS AND SEMICONDUCTOR DEVICES
Microwave Passive components: Directional Coupler, Power Divider, Magic Tee, attenuator,

v resonator, Principles of Microwave Semiconductor Devices: Gunn Diodes, IMPATT diodes, 2
Schottky Barrier diodes, PIN diodes, Microwave tubes: Klystron, TWT, Magnetron.
MICROWAVE MEASUREMENTS
v Measuring Instruments — VSWR meter, Power meter, Spectrum Analyser, Network Analyser — 9
Principles; Measurement of Impedance, Frequency, Power, VSWR, Q factor, Dielectric
Constant, § Parameter- Hazards of microwaves
Total Instructional Hours 45

After completion of the course the learner will be able to
CO1: Identify the key elements of an optical fiber communication system.

Course CO2: Analyze the transmission characteristics associated with dispersion and polarization techniques,
Outcome CO3: Differentiate between various optical sources such as LEDs and Laser Diodes.
CO4: Describe the principles of operation for Gunn Diodes, IMPATT Diodes, and other semiconductor devices.
COs5: Operate microwave measuring instruments such as VSWR meter, power meter, and spectrum analyzer,

TEXT BOOKS:

T1. GerdKeiser,"OpticalFiber Communicationl, McGraw Hill Education (India) Private Limited. Fifth Edition, Reprint
2013 (UNITLILII)

T2 - Annapurna Das and Sisir K Das, “Microwave Engineering”, Mc Graw Hill Inc., 2004. (UNIT IV, V)

REFERENCE BOOKS:

R1. John M.Senior, —Optical fiber communication, Pearson Education, second edition.2007.  (UNIT L, I1, 1)

R2 - I).M.Pozar, “Microwave Engineering.”, John Wiley & sons, Inc., 2006. . (UNIT IV, V)

R3- Samuel Y Liao, “Microwave Devices & Circuits”, Prentice Hall of India, 2006, (UNIT IV, V)
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PO1 [ PO2 | PO3 [ PO4 | POS | POG | PO7 | POS | PO9 | PO10 | PO11 | PO12 | PSOI | PSO2
co1| 3 | 3 |3 | 2 | - B B I R T3 332
€02 | 3 3 3 2 - - - - - . 3 e 3 2
co3| 3 [ 2 |3 | 2z |- B I R . 3T 3 1 2
Co4 | 3 2 3 2 - - - - - - 3 3 2
cos| 3 | 2 | 3|2 |- P R e R - 3 3 >
AVG| 3 |24 3 | 2 3 3 5
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BE

21EC7251 Wirg]ess Communication 2

Course
Objective

The student should be able to

1.Introduce the fundamental concepts and components of wireless communication systems.
2.Learn about diversity techniques for improving wireless communication reliability,
3.Interpret the various challenges in multi carrier modulation and design issues. . |
4.Understand frequency reuse, channel assignment, and handoff strategies.

5.Study various Multiple Access techniques for wireless channels,

Unit

Description

Instructional
Hours

Introduction to Wireless Communications

Overview of wireless systems ~-Wireless Spectrum —Path Loss and Shadowing —Radio wave
propagation —Transmit and Receive signal Models —Free-Space path loss- ray tracing-
Empirical Path Loss model path loss models- Shadow fading.

1

Performance of Digital Modulation over Wireless Channel and Diversity

AWGN Channels--Fading—- Outage Probability— Average Probability of Error ~ Combined
Outage and Average Error Probability — Doppler Spread — Inter symbel Interference.
Realization of Independent Fading Paths — Receiver Diversity — Selection and Threshold
Combining-Transmitter Diversity — Channel known at Transmitter — Channel unknown at
Transmitter — The Alamouti Scheme

-

m

Muk{cg{rjqr Modulation

Chdlfénges in Multicarrier Systems-Data transmission using multiple carrier-Multicarrier
modulation with Overlapping subchannels-Mitigation of subcarrier Fading- Discrete
Implementation of Multicarrief Modulation-OFDM

IV

Cellular Architecture-System Design Fundamentals
Cellular concepts, Frequency reuse, channel assignment strategies, handoff strategies,
interference and system capacity, improving coverage and capacity in cellular systems.

Maltiple Access Technigues for Wireless Communication

Introduction to Multiple Access- Frequency Division Multiple Access (FDMA)-Time Division
Multiple Access(TDMA)-Spread- Spectrum Multiple Access-Code division Multiple Access
{CDMA)-Space Division Multiple Access (SDMA)

Total Hours

30

List of Experiments

|, Study;of wireless Communications using Communication Trainer Kits

To study the FHSS Modulation and Demodulation Techniques

To study the DS spread spectrum Modulation and Demodulation Technique

To study the Code Division Multiple Access (CDMA) with Multiuser

To study Baseband Communication

To study and implement Adaptive Linear Equalizer

Wireless Path loss Computations - Study of Propagation Path loss Models (Using Mat lab
Programming)

Free Space Propagation — Path Loss Model

Link Budget Equation for Satellite Communication

‘134




Total Instructional Hours 15

Total Hours | 30+15=45

After completion of the course the learner will be able to
CO1: Demonstrate the signal propagation over wireless radio channel.
Course CO2: Evaluate the performance of digital modulation in AWGN channels and in the presenge of fading.
Outcome CO3: Identify the challenges in multicarrier systems and describe data transmission using multiple carriers.
CO4: Apply frequency reuse and channel assignment strategies in cellular networks. '
COS: Differentiate between various muliiple access techniques such as FDMA, TDMA, CDMA, and SDMA.
TEXT BOOKS

T1. Andrea Goldmith, “Wireless Communication”, Cambridge University Press, 2005.

T2. T.S. Rappaport, “Wireless Communication, Principles and Practice”, Pearson Education, Second Edition, 2002 .

REFERENCE BOOKS:

R1. DavidNTse and Pramod Viswanath, “Fundamentals of Wireless Communication”, Cambridge University Press, 2005.

R2. William C Y Lee, “Wireless and Cellular Communications”, Tata McGraw Hill Publishing Company Limited, Third
Edition, 2006.. )

PO1 [ PO2 | PO3 | PO4 [ PO5 [ POG | PO7 | POS | PO9 | POT0 | POLL | POI2 | PSOL] PSO2
coir| 3 [ 3 | 2 313 | - [ -1 -1 - - 2 3 i
coz| 3 [ 2 [3 |3 |3 ] - - -1 ; ; 3 3 3
co3| 3 [ 3 |3 |3 12 -1 -1 -1 - - 2 3 3
cod| 3 [ 2 [ 23 [ 3 -1 - -1 ; ; 3 3 2
cos| 3 | 3 | 3 ({3 |21 -1 -1 -1 ; - 2 3 2
AVG| 3 | 3 | 3 [ 3 [ 31 -1 -1 R ; - 3 3 2
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Programme Course Code Name of the Course L|T|P]|C
BE 21EC7001 Digital Image Processing Lab 0 (0] 3 15
The student should be able to
Enhance understanding of digital image processing concepts through practical programming tasks.
Course Develop skilis to apply various image processing algorithms for enhancement.
Objective | Detect and segment the boundary in an image.
Compress image using coding techniques.
Classify different pattern classes.
S.NO LIST OF EXPERIMENTS
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'Simulation using MATLAB / EQUIVALENT SOFTWARE PACKAGE

1. Program for extraction of color components from RGB color image.
2. | Program for an image enhancement using pixel operation.
3. Program for image enhancement using histogram equalization.
4. Program to filter an image using averaging low pass filter in spatial domain and median filter.
5. Program to sharpen an image using 2-D laplacian high pass filter in spatial domain.
6 Program to smooth an image using low pass filter and high pass filter in frequency domain (Butterworth LPF and
‘ HPF)
7. Program for morphological image operations-erosion, dilation, opening & closing
8. Program for image segmentations using region-based segmentation technique
9. Program for image compression using Huffman coding
10. Program for Pattern classification methods.
TOTAL HOURS 45
After completion of the course the learner will be able to
CO1:  Demonstrate the ability to extract color compenents from an RGB image.
CO2:  Perform image enhancement using pixel operations and histogram equalization.
Course CO3:  Apply spatial and frequency domain filters to enhance and sharpen images.
Outcome CO4:  Implement morphological operations and region-based segmentation for image processing.
CO5:  Utilize Huffman coding for image compression and apply pattern classification
methods
PO1 [ PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | POL10 | PO11 | PO12 | PSO1 | PSO2
2
col | 3 2 3 3 3 - - 2 2 - 3 3 3
CO2 3 2 3 3 3 - - 2 2 - 3 3 3
Co3 | 3 2 3 3 3 - - 2 2 - 3 3 3
CO4 1 3 2 3 3 3 - - 2 2 - 3 3 3
Co5( 3 2 3 3 3 - - 2 2 - 3 3 3
AVG | 3 2 3 3 3 2 2 3 3 3
P et
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BE 21EC7002 Optical Communication and Microewave Lab 60 |03 15
The student should be able to
1. Provide hands-on experience with optical and microwave components and systems.
Course 2.Enhance understanding of the principles and applications of optical and microwave technologies.
Objective 3.Develop skills in performing and analyzing experimental procedures and results in optical and microwave
engineering. ’
4.Understand the current-voltage characteristics of LEDs and PIN phetodiodes.
5.Learn to measure and analyze the characteristics of Gunn diodes, Reflex Klystron and Directional Coupler
S.NO LIST OF EXPERIMENTS
OPTICAL EXPERIMENTS
1. DC Characteristics of LED and PIN Photo diode
2. Coupling and bending losses of Fibers
3. Fiber optic Analog and Digital Link
4. Numerical Aperture determination for Fibers
5. Attenuation Measurement in Fibers .
MICROWAVE EXPERIMENTS
Characteristics of Gunn diode
6.
7 Characteristics of Reflex Klystron
8 Directional Coupler Characteristics.
S-parameter Measurement of the following microwave components (Isolator, Circulator, E plane Tee, H
9. Plane Tee, Magic Tee)
10 Radiation Pattern of Horn Antenna.
TOTAL HOURS 45
After completion of the course the learner will be able to
CO1: Analyze the performance of various microwave and optical links.
CO2: Demonstrate proficiency in conducting experiments with optical and microwave components.
Course CO3: Test microwave components
Outcome CO4: Analyze the radiation of patiern of antenna

COs: Test optical components




POL | POZ | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | POI0 | POTT | POI2 | PSOT | PSO2
col| 31 2 [ 313 |3 T T2 2 . 3 3 3
co2| 3 [ 2 [ 3 | 3 |3 T T2 1 2 . 3 3 3
cos | 3 | 21 3 |3 |3 TR 2 - 37 | 3 3
coa| 3 | 2|3 [ 3| 3 - T2 2 . 3 3 173
cos| 3 | 2 | 3 | 3 | 3 -2 2 - 3 3 3
AVG| 3 | 2 | 3 | 3 [ 3 7 2 3 3 3
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Programme Course Code Name of the Course ' L T |P|C

BE 21EC7961 ' Project Work 1 ' 0 0 |42

The student should be able to
1.Work in teams to propose, formulate, and solve a challenging open-ended design problem of significant scope, depth,
and breadth,

Cc!urs_e 2.Understand and incorporate engineering standards and multiple realistic constraints, within realistic design time,

Objective budget, and performance objectives.

3.Develop a prototype of the proposed design and demonsirate the prototype in accordance with the specifications.
4.Effectively communicate information relating to all aspects of the design process in written, oral,and graphical form.
S.No ) Guidelines
1.  Apply the knowledge of mathematics, science, engineering fundamentals, and an engineering specialization to the solution of
complex engineering problems. :
2. Identify, formulate, review research literature, and analyze complex engineering problems reaching substantiated conclusions
using first principles of mathematics, natural sciences, and engineering sciences.
3. Design solutions for complex engineering problems and design system components or processes that meet the specified needs
: with appropriate consideration for the public health and safety, and the cultural, societal, and environmental considerations.
4. Use research-based knowledge and research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid conclusions,
5. Create, select, and apply appropriate techniques, resources, and modern engineering and IT tools including prediction and
modelling to complex engineering activities with an understanding of the limitations.
6.  Apply reasoning informed by the contextual knowledge to assess societal, health, safety, legal and cultural issues and the
consequent respensibilities relevant to the professional engineering practice.
7.  Understand the impact of the professional engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.
8.  Apply ethical principles and commit to professional ethics and responsibilities and norms of the engineering practice,
9. Function effectively as an individual, and as a member or leader in diverse teams, and in multidisciplinary settings.

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

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

12.

- Recognize the need for, and have the preparat,lon and ability to engage in independent and life-long learning in the broadest

context of technological change.
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Course
Outcome

After completion of the course the learner will be able to
CO1: Formulate a real-world problem, identify the requirement and develop the design solutions.
CO2: Identify technical ideas, strategies and methodologies.
C03: Utilize the new tools, algorithms, techniques that contribute to obtain the solution of the project. Test and
validate through conformance of the developed prototype and analysis the cost effectiveness.

CO4: Prepare report and present the oral demonstrations.
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Programme CCO:_(;_ZE Name of the Course L T P -~ C
21EC7401 Introduction to IOT
BE (Common to all Branches) 31-0 0 3
The student should be able to
1. To understand the fundamentals of Internet of Things.
Course 2. To build a small low cost embedded system using Arduino / Raspberry Pi or equivalent boards.
Objective | 3. To apply the concept of Internet of Things in the real world scenario
4. To model an loT based system with specifications and requirements.
5. To construct a web based system using IoT
Unit Description Instructional
Hours
The Internet of Things: An Overview
Introduction-Characteristics-Physical design - Protocols — Logical design —
1 Enabling technologies — IoT Levels — Domain Specific loTs: Home 9
Automation. IoF vs M2M.
IoT Design Methodology “
1 IoT systems management — IoT Platforms Design Methodology — 9
Specifications - Integration and Application Development,
IoT with Raspberry PI
I Physical device — Raspberry Pi Interfaces — Programming — Other IoT 9
Devices
Building IoT With Galileo/Arduino
v Intel Galileo Gen2 - Exploring the Linux Console - Arduino IDE - 9
Programming - The Arduino Language Reference and APIs — Servo AP,
Advanced Topics and Case Studies
v IoT Physical Servers & Cloud Offerings: WAMP — Django — Amazon Web 9
Services, Case Studies: Smart Lighting — Weather Monitoring System —
Smart brrigation - IoT Printer.
. Total Instructional Hours 45




After completion of the course the learner will be able to
CO1:Describe loT with various tools.
Course CO2:Design a portable IoT using Arduino/ equivalent boards and relevant protocols.
Outcome CO3:Develop web services to access/contro] IoT devices.
CO4:Deploy an IoT application and connect to the cloud.
CO5;Analyze applications of IoT in real time scenario

TEXT BOOKS: !

T1- ArshdeepBahga, Vijay Madisetti, “Internet of Things — A hands-on approach”, Universities Press, 2015. (Unit
1,2,3&5)

T2- Manoel Carlos Ramon, “Intel® Galileo and Intel® Galileo Gen 2: API Features and Arduino Projects for Linux
Programmers”, Apress, 2014. (Unit 4).

REFERENCE BOOKS:

Rl - Jan Holler, VlasiosTsiatsis, Catherine Mulligan, Stefan Avesand, Stamatis Karnouskos, David Boyle, “From
Machine-to-Machine to the Internet of Things: Introduction to a New Age of Intelligence”, 1st Edition, Academic
Press, 2014. ‘

R2 - Marco Schwartz, “Internet of Things with the Arduino Yun”, Packt Publishing, 2014.

col 2 2 T 3
cozl 2 | 1 |3 1 2 1 21 -1 -1 - 13 2 2 3 3 2
cosl 2 | 2 [ 2 1 T 2 1 -1 -1 -1 1 i i 1 i
codl 1 | 3 [ T 1 1 [ 3 -1 -1 -1 i 3 3 1 3
cos| T 1 1 13 | 1 [ 3 1 -1 -1-1]1 1 2 1 3 2
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Programme | Course Code Name of the Course L|T|P|C

BE Z21EC7301 Robotics J |0 |0 3

The student should be able to

1. To introduce the relevance of this course to the existing technology through demonstrations, case studies,

simulations, contributions of scientist, national/international policies with a futuristic vision along with socio-
Course economic impact and issues.

Objective 2.To introduce the electronics and software aspects in the design of robots.

3.To bring out the different langnages for programming robot.

4.To specify robot requirements in the indusiry, _

5.To introduce latest state of the art robots. .

Instructional

Description - Hours
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SCOPE OF ROBOTS
The scope of industria] Robots - Definition of an industrial robot - Need for industrial
robots — Economic and Social Issues- applications.

ROBOT COMPONENTS
Fundamentals of Robot Technology - Automation and Robotics - Robot anatomy -sWork
volume - Precision of movement - End effectors - Sensors. _

ROBOT PROGRAMMING
Robot Programming - Methods - interlocks textyal languages, Characteristics of Robot
level languages, characteristic of task level languages.

ROBOT WORK CELL
Robot Cell Desj gn and Conirol - Remote Center com

FUTURE TRENDS h

Telepresence robot, Autonomous mobile robots, Walker Robots, Solar-ball Robot,
Underwater bots, Aerobots, Advanced robotics in Space - Specific features of space
robotics systems — long term technical developments, Next generation robots,

pliance - Safety in Robotics,

Total Instructional Hours

-

After completion of the course the iearner will be able to :
COL: Ability to comprehend and appreciate the significance and role of this course in the present
contemporary world. i

CO2: Ability to design and develop robotic based systems.

CO3: Ability to develop system for industrial automation and medical applications.
CO4: Ability to provide automatic solution for replacing humans in life threatening area,

Course
Qutcome

TEXT BOOKS;

T1 - Bairy Leatham - Jones, "Elements of industrial Robotjcs"
L T2-J1. M. Selig, "Introductory Robotics", Prentice Hall, 1992,
REFERENCE BOOKS:

R1 - John lovine, "Robots, Android and Animatronies", 2nd Edition, MeGraw-Hili, 2012,

R2 - John M. Holland, "Designing Autonomons Mobile Robots-Inside the mind of an Intelligent Machine", Newnes
Publication, 2004,

, Pitman Publishing, 1987,

IPOI’POZ ’ PO3 I PO4 ’ POs | PO6 | PO7 POSJ P09 , PO10 | PO11 [ POI12 [ PSO1 [ PS03
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Programme | Course Code Name of the Course L|(TjP C
BE Z1EC7302 ASIC Design 3 0 0 3
’
1.To learn the fundamentals of ASIC and CMOS logic design
C 2.To familiarize with the various principles of programmable ASIC design
Obc!ur:.e 3.To impart knowledge on ASIC architecture and various logic synthesis techniques
JeCtVE 1 4 To provide an insight on the concepts of delay models and logic simulation.
5.To familiarize with the concepts of floor planning and system partitioning
Unit Description Instructional
Hours
ASIC AND CMOS LOGIC DESIGN
I I Types of ASICs - Design flow - CMOS ftransistors - Combinational Logic Cell — Sequential 9
logic cell - Data path logic cell - Transistors as Resistors - Transistor Parasitic Capacitance.
PROGRAMMABLE ASIC
Anti fuse - static RAM - EPROM and EEPROM technology - Actel ACT - Xilinx LCA — 9
I Altera FLEX - Altera MAX DC & AC inputs and outputs - Clock & Power inputs - Xilinx .
/O blocks. '
- ASIC ARCHITECUTRE AND LOGIC SYNTHESIS 9
I Architecture and configuration of Spartan and Virtex FPGAs- Logic Synthesis with an
example-Finite State Machine Synthesis - Memory Synthesis.
LOGIC SIMULATION _ _ 0
v Simulation-Logic Systems - Cell Models - Delay Models - StaticTimingAnalysis - Formal
verification - Switch level and Transistor level simulation.
ASIC CONSTRUCTION
v System Partitioning — FPGA Partitioning, Partitioning Methods- Kernighan-Lin algorithm. 9
Floor Planning - Placement-min cut & Eigen value algorithm - Routing-Global & Detailed
routing.
Total Instructional Hours 43
After completion of the course, the studerit will be able to
CO1: Understand the basic ASIC and CMOS logic design.
Course CO2: Understand various types of Programmable ASICs.
Outcome (CO3: Understand the ASIC architecture and logic synthesis.
CO4: Understand the various techniquesused in the logic simulation and delay models.
CO35; Understand the various methods system floor planning and partitioning.
TEXT BOOKS:

T1- M.J.S.Smith, " Application - Specific Integrated Circuits", Pearson, 2003. -UNIT LILILIV,V

REFERENCE BOOKS:

R1.Steve Kilts, “Advanced FPGA Design,” Wiley Inter-Science.

R2. Roger Woods, John McAllister, Dr. Ying Yi, Gaye Lightbod, “FPGA-based Implementation of Signal
Processing Systems”, Wiley, 2008, )

R3. Mohammed Ismail and Terri Fiez, "Analog VLSI Signal and Information Processing ", MecGraw Hill, 1994

R4. Douglas J. Smith, HDL Chip Design, Madison, AL, USA: Do one Publications, 1956.
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estimation using dual frequency GPS receiver, Methods of multipath mitigation, Ephemeris
data errors, clock errors.

PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 PO8 | PO9 | PO10 | PO11 | PO12 | PSOI PSO2
CO1 3 3 3 3 3 2 - - - - - - 3 2
co2 3 3 3 3 3 2 - - - - - - 2 2
Co3 | 3 3 3 3 3 2 - - - - - - 2 )
CO4 3 3 3 3 3 2 - - - - - - 2 3
COos 3 3 3 3 3 2 - - - - - - 2 2
AVG | 3 3 3 3 3 2 - - - - - - 2 2
i
ot fm
Chairman- BoS Dean-Académics
3 an - Bos . ) ) -
EC ~1 HICET
' Programme | Course Code Name of the Course L|T|P]|C
BE 21EC7303 GLOBAL POSITIONING SYSTEM 3 0 013
The student should be able to
1. Acquire fundamentai knowledge of GPS architectures
Course 2. Extend the knowledge about GPS signal characteristics
Objective 3. Understand the receiver architecture and errors
4. Gain knowledge about Differential GPS
5. Study the applications of GPS
Unit Deseription Instructional
Hours
Intreduction:
Basic concept, system archilecture, GPS and GLONASS Overview, Satellite Navigation,
I Time and GPS, User position and velocity calculations, GPS, Satellite Constellation, 646
Operation Segment, User receiving Equipment, Space Segment Phased development, GPS
aided Geoaugmented navigation (GAGAN) architecture,
Signal Charncteristi.cs':
GPS signal components, purpose, properties and power level, signal acquisition and tracking,
Navigation information extraction, pseudorange estimation, frequency estimation, GPS
II satellite position calculation, Signal structure, anti-spoofing (AS), selective availability, 6+3
Difference between GPS and GALILEO satellite construction,
GPS Receivers & Data Errors:
Receiver Architecture, receiver design options, Antenna design, GPS error sources, SA etrors,
M propagation errors, ionospheric error, tropospheric error, multipath, ionospheric error, 6




Differential GPS:

Introduction, LADGPS, WADGPS, Wide Area Augmentation systems, GEO Uplmk
v subsystem, GEQ downlink systems, Geo Orbit determination, Geometric analysis, covariance 6
analysis, GPS /INS Integration Architectures

GPS Appllcatlons
GPS in surveying, Mapping and Geographical Information Systeri, Precision approach,
Airerafi landing system, Military and Space apphcatlon, intelligent transportation system.

v GPS orbital parameters, description of receiver independent exchange format (RINEX), 6+6
Observation data and navigation message data parameters, GPS position determination, least
squares method
_ Total Instructional Hours 30+15
Afier completion of the course the learner will be able to
CO1: Understand the architecture of positioning systems
Cours CO02: Evaluate the position calculations
o (:“ n: CO3: Interpret the errors in GPS receiver data
utcome CO4: Illustrate the types of Differential GPS system
CO35: understands the applications of GPS
TEXT BOOKS:

Ti-Mohinder S.Grewal, Lawrence R, Weill, Angus P.Andrews, “Global positioning
systems, Inertial Navigation and Integration”, Wiley 2007.

T2-B.Parkinson, J.Spilker, Jr.(Eds), "GPS: Theory and Applications", Vol.l&Vol.ll, AIAA,370 L'Enfant Promenade -
SW, Washington, DC 20024, 1996.

REFERENCE BOOKS:

R1E.D Kaplan, Christopher J. Hegarty, “Understanding GPS Principles and
Applications”, Artech House Boston 2005,

R2 - Ahmed El-Rabbany * Introduction to GPS:The Global Positioning System” Artech House BOSTON,, 2002

R3 - A.Leick, "GPS Satellites Surveying", 2nd edition, John Wiley& Sons,NewYork,1995

R4 -B.Hoftman - Wellenhof, H.Lichtenegger and J.Collins, "GPS: Theory and Practice”, 4th revised edition, Springer,
Wein, New york, 1997.

POL| PO2 | PO3 | PO4 | POS | POG | PO7 | PO8 | POY | PO10 | POLL | POI2 | PSOI | PSO2
coi| 3 1 3 322 |-1-1-1-7- 1 T [ 3 | 2
corl 3 T3 212 12 -1 -1 -1-1-1 T 3 | 2
cosl 3 T2 (5 [z 2 - - [-1T-1- 1 E 3
coal 3 T3 13 221 -1-1-1-1- 1 1 3| 3
cos| 3 | 3 | 3 221 -1-1-1-7- 1 T | 3 | 3
AVG| 3 |28 | 28 | 2 | 2 { [ 3 | 26
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Programme | Course Code Name of the Course fL;T|P]|C
BE 21EC7181 Entrepreneurship Development 3|0 [0}3
The student should be able to
1.To understand the concept of entrepreneurship.
Course 2.To know the motivation factors for the entrepreneurs.
Objective | 3.To analyze the business concepts and projects,
4.To impart knowledge about accounting and various taxes.
3.To understand the government policies towards partnerships.
Unit Description Tnstructional
Hours
ENTREPRENEURSHIP
I Entrepreneur — Types of Entrepreneurs — Difference between Entrepreneur and Intrapreneur s
Entreprencurship in Economic Growth, Factors Affecting Entrepreneurial Growth,
MOTIVATION
Major Motives Influencing an Entrepreneur — Achievement Motivation Training, Self Rating,
I Business Games, Thematic Apperception Test — Stress Management, Entrepreneurship 9
Development Programs — Need, Objectives.
BUSINESS .
Small Enterprises — Definition, Classification — Characteristics, Ownership Structures —
- Project Formulation — Steps involved in setting up a Business — identifying, selecting a Good 9
Business opportunity, Market Survey and Research, Techno Economic, Feasibility
Assessment ~ Preparation of Preliminary Project Reports — Project Appraisal — Sources of
Information — Classification of Needs and Apgencies.
FINANCING AND ACCOUNTING
v Need ~ Sources of Finance, Term Loans, Capital Structure, Financial nstitution, 9
Management of working Capitat, Costing, Break Even Analysis, Taxation — Income Tax,
Excise Duty — Sales Tax.
SUPPORT TO ENTREPRENEURS
Sickness in small Business — Concept, Magnitude, Causes and Consequences, Corrective
A% Measures - Business Incubators ~ Government Policy for Small Scale Enterprises — Growth 9
Strategies in small industry — Expansion, Diversification, Joint Venture, Merger and Sub
Contracting. o
Total Instructional Hours 45

Course
Outcome CO4: Assess

After completion of the course the learner will be abie to
CO1: Choose the entrepreneurial career.

CO2: Defend the motivation factors for the entrepreneurship.
CO3: Evaluate the effectiveness of a business plan and model.

the taxes and the finance of a concern.

CO3: Relate the supports and partnerships with respect the given scenario.

TEXT BOOKS:

T1-5.8 Khanka, “Enirepreneurial Development” S.Chand& Co. Ltd., Ram Nagar, New Delhi, 2013

T2- Donald F Kuratko, * Entreprenuership — Theory, Process ard Practice”, 9th edition, Cengage Learning 2014,

REFERENCE BOOKS:

R1 - Mathew J Manimala, “Entrepreneurship Theory at Cross Roads: paradigms and Praxis”, 2nd Edition Dream Tech, 2005;‘
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R2 - Hisrich R D, Peters M P, “Entrepreneurship” 8th Edition, Tata McGraw-Hill, 2013.

Co1 |3 3 3 3 2 2 - - - 2 2
coz |3 3 3 3 2 2 - - - 2 2 2 2 2
Co3 |3 3 3 3 2 1 - - - 2 2 2 2 2
Co4 | 3 2 2 4 2 2 - - - 2 0 2 T2 1
€05 |3 2 2 3 2 1 - - - 2 2 2 2 1
AVG | 3 2.6 2.6 | 3.2 2 16 |- - - 2 1.6 2 2 1.6
Chairman- BoS Dean-Agademics
Chairman - Bos Dean (Acade%
ECE - HiCET + SHICET
Programme | Course Code : Name of the Course LT |P|C
BE 21EC7306 Embedded Controllers 3 0 0|3

The student should be able to
L.Introduce the concept of RISC and CISC microcontrollers.
Course | 2.Study the architecture of PIC and RL 78 family microcontrollers.
Objective | 3.Gain knowledge about multi tasking and the real time operating system.
4.Learn the features and architecture of MSP430 microcontroller.
5.Understand the programming and peripheral interface using MSP430 microcontroller families.

Unit Description Instructional
.ﬂ Hours

RISC PROCESSORS
RISC Vs CISC, RISC properties and evolution, Advanced RISC microcontrollers, PIC18xx

I microcontro]ler family, Architecture, Instruction set, ROM, RAM, Timer programming, . 9
Serial port programmmg, Interrupt programmmg, ADC and DAC interfacing, CCP module
and programming,
CISC PROCESSORS

I RL78 16 BIT Microcontrolier architecture, addressing modes, on-Chip memory, ADC 9

interrupts, MAC unit, Barrel shifter, internal and external clock generation, memory CRC, on
chip debug function and self programming.

MULTITASKING AND THE REAL-TIME OPERATING SYSTEM

<+ .| The challengg ¢f multitasking and real time, multitasking with sequential programming, State
111 machmes, Real time operating system, RTOS services, synchronization and messaging tools, 9
CCSPICC Compiler RTOS. Design example: Voltmeter with RS232 serial output.

MSP430 16 - BIT MICROCONTROLLER

The MSP430 Architecture, CPU Registers, Instruction Set, addressing modes, the MSP430
v family viz. MSP430x2x, MSP430x4x, MSP430x5x. Low power aspects of MSP430 : low 9
power modes, active Vs standby current consumption, FRAM Vs Flash for low power and
reliability.

PROGRAMMING AND PERIPHERAL INTERFACE USING MSP43) FAMILIES
Memory mapped peripherals, I/O pin multjplexing, Timers, RTC, watchdog timer, PWM
v control, Analog interfacing and data -acquisition, DMA, programming with above internal 9
peripherals using optimal power consumptxon Case study: Remote control of air conditioner
and home apphances
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Total Instructional Hours

45

Course application.

After completion of the course the learner will be able to )
COL1: Discriminate RISC and CISC processors, and work with PIC microcontrollers,
CO2: Work with the 16 bit microcontroller R178 and desi

gn microcontroller based systems for a Real world

Outcome CO3: Apply the concept of multitasking and RTOS in embedded system design.
CO4: Gaining design knowledge and concepts on MSP430 family of Microcontroller.
COS: Ability to design and develop microcontroller based smart electronic system and home appliances.

TEXT BOOKS:

T1- Muhammad Ali Mazidi, Rolind D. Mckinlay and Danny Causey.
Pearson Education, 2008.
T2-John H. Davies, "MSP 430 Micro controller basics", Elsevier, 2008.

"PIC Microcontroller and Embedded Systems",

REFERENCE BOOKS:

R1 - Alaxander G, James M. Conard, " Creating fast, Responsive and energy efficient Embedded systems using the
Renesas RL78 microcontroller”, Micrium press, USA, Reprinted by S.P Printers, 201 1. (Unit II).

R2 - David. E. Simon, "An Embedded Software Primer", Addison-Wesley, Reprint 2015.

Publjcations, 2007.

R3 - Tim Wilmshurst, "Designing Embedded Systems with PIC microcontrollers

-Principles and Applications”, Newnes

R4- Douglas V. Hall, "Microprocessor and Interfacing,
Edition 2016, 11™ Reprint 2011.

Programming and Hardware", Tata Mc Graw Hill Reviled, 2"

coz2; 2 1 3 2 2 3 2 2 3 2
Co3| 2 2 2 1 2 1 1 1 -1 1
Co4|( 1 3 1 1 3 1 1 3 2 3
Cos5| 1 1 3 1 3 1 1 2 1 2
AVG| 1.6 1.8 2 14 | 26 14 1.2 2 1.6 2 22
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Programme

Course Code Name of the Course L

BE

21EC7305 - Cyber Forensics 3

Course
Objective

To learn cyber crime and forensics

To become familiar with forensics tools

To learn to analyze and validate forensics data

To understand cyber laws and the admissibility of evidence with case studies
To learn the vulnerabilities in network infrastructure with ethical hacking

Unit

Description

Instructional
Hours

UNIT I INTRODUCTION TO CYBER CRIME AND FORENSICS
Introduction to Traditional Computer Crime, Traditional problems associated with
Computer Crime. Role of ECD and ICT in Cybercrime - Classification of Cyber
Crime. The Present and future of Cybercrime - Cyber Forensics -Steps in Forensic
Investigation - Forensic Examination Process - Types of CF techniques - Forensic
duplication and investigation - Forensics Technology and Systems - Understanding
Computer Investigation — Data Acquisition.

1

UNIT I1 EVIDENCE COLL:E.CTION AND FORENSICS TOOLS -
Processing Crime and Incident Scenes — Digital Evidence - Sources of Evidence -
Working with File Systems. - Registry - Artifacts - Current Computer Forensics

| Tools: Software/ Hardware Tools - Forensic Suite - Acquisition and Seizure of
- Evidence from Computers and Mobile Devices - Chain of Custody- Forensic Tools

111

UNIT III ANALYSIS AND VALIDATION

Validating Forensics Data — Data Hiding Techniques — Performing Remote
Acquisition - Network Forensics — Email Investigations — Cell Phone and Mobile
Devices Forensics - Analysis of Digital Evidence - Admissibility of Evidence -
Cyber Laws in India - Case Studies

v

UNIT 1V ETHICAL HACKING

Introduction to Ethical Hacking - Footprinting and Reconnaissance - Scanning
Networks - Enumeration - System Hacking - Malware Threats — Sniffing — Email
Tracking . '

UNIT V ETHICAL HACKING IN WEB

Social Engineering - Denial of Service - Session Hijacking - Hacking Web servers -
Hacking Web Applications — SQL Injection - Hacking Wireless Networks - Hacking
Mobile Platforms.

Total Instructional Hours

45

Course
Outcome

CO1: Understand the basics of cyber crime and computer forensics
CO2: Analyze and validate forensics data

CO4: Identify the vulnerabilities in a given network infrastructure
CO5: Implement real-world hacking techniques to test system security

CO3: Understand Admissibility of evidence in India with Cyber laws and Case Studies

TEXT BOOKS:

T1:Bill Nelson, Amelia Phillips, Christopher Steuart, — Guide to Computer Forensics and Investigationsl,
Cengage Learning, India Sixth Edition, 2019.

T2:CEH official Certified Ethical Hacking Review Guide, Wiley India Edition, Version 11, 2021.
T3:Dejey, S. Murugan - Cyber Forensics, Oxford University Press, India, 2018

REFERENCE BOOKS:

R1:John R.Vacea, “Computer Forensics *, Cengage Learning, 2005
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R2:MarjieT Britz, “Computer Forensics and Cyber Crime: An Introduction 3rd Edition, Prentice Hall, 2013.

R3:AnkitFadia“ Ethical Hacking, Second Edition, Macmillan India Ltd, 2006

R4:KennethC.Brancik “Insider Computer Fraudl Auerbach Publications Taylor &Francis Group— 2008.

col| - - - - - - 1 I - - - 2 - 3
cozt 2 1 1 ]2 - - - - - - - 2 2 1
co3| 2 2 1 1 2 - - - - - - 1 3 -
coal - | - |- |- -[-11]20U - 1- 11 [- |2
COs5| - 3 - 2 - - 1 1 -1 - - 2 2 1
AVG 2 2 1 2 2 - 1 1 - - - 2 |2 2
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Programme | Course Code Name of the Course } '_L T (P C

BE 2IEC8231 Electronics for Embedded Systems 30100 3

CO1: To understand the fundamentals of Electronics and Boolean logic and functions.
CQO2: To design and realize digital systems

O(I—;?:':tsise CO3: To study the instruction sets and operations of a processor.
! CO4: To study the different ways of communication with I/O devices and standard I/O Interfaces.
CO35: To study the Embedded system design.
R . Instructional
Unit Description Hours
ELECTRONICS FUNDAMENTALS _ .
I Theory of PN junction diode- Zener diode and its characteristics. TRANSISTORS Basic 9
principle of operation of NPN and PNP configuration JFET — Construction and working
principle —-E-MOSFET, D MOSFET - Comparison of JFET and MOSFET.
DIGITAL FUNDAMENTALS 9
I Digital Systems — Binary Numbers — Octal — Hexadecimal Conversions — Signed Binary
Numbers — Complements — L1ogic Gates — Boolean Algebra — K-Maps — Standard Forms
neither — NAND — NOR Implementation. ,
INTRODUCTION TO EMBEDDED SYSTEMS 9
I Definition of Embedded System, Embedded Systems Vs General Computing Systems, '

History of Embedded Systems, Classification, Major Application Areas, Purpose of
Embedded Systems, Characteristics and Quality Attributes of Embedded Systems.

v EMBEDDED C PROGRAMMING 9
Memory and 1/O Devices Interfacing — Programming Embedded Systems in C — Need for
RTOS — Multiple Tasks and Processes — Context Switching — Priority Based Scheduling
Policies

EMBEDDED FIRMWARE: 9
Reset Circuit, Brown-out Protection Circuit, Osciliator Unit, Real Time Clock, Watchdog
Timer, Embedded Firmware Design Approaches and Development Languages.

Total Instructional Hours | 45

After completion of the course the learner wilk be able to
CO1: Understand the concepts of smart system design and its present developments.
CO2: Hlustrate different embedded open-source and cost-effective techniques for developing solution for
Course real time applications.
Outcome CO3: Acquire knowledge on different platforms and Infrastructure for Smart system design.
-} CO4: Infer about smart appliances and energy management concepts.
CO5: Apply and improve Employability and entrepreneurship capacity due to knowledge up gradation on
embedded system technologies.

TEXT BOOKS:

T1-Thomas Briunl, Embedded Robetics, Springer, 2003.
T2 - Grimm, Christoph, Neumann, Peter, Mahlknech and Stefan, Embedded Systems for Smart Appliances and Energy
Management, Springer 2013.

REFERENCE BOOKS:
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RI- Raj Kamal, Embeddeq Systems - Architecture, Programming and Design, McGraw- Hill, 2008

R2- NilanjanDey, Amartya Mukherjee, Embedded Systems and Robotics with Open-Source Tools,

CRC press, 2016

PO1 | PO2 | PO3 | PO4 PO5 | PO6 | PO7 PO8 | PO9 | PO 10 PO11 | P01z | PSO1 PS02
CO1 3 3 3 2 2 - - - - - - - 3 2
C02 37 3 3 2 2 - - - - - - - 3 2
C03 3 3 2 2 2 - - - - - - - 2 1
CO04 | 3 3 2 2 2 - - - - - - - 3 3
CO5 3 3 3 3 3 - - - - - - - 3 3
AVG| 3 3 26 (22 ] 22 - - - - - - - 2.8 22
gl .
Chairman- BoS - Dean-Academics
Chairman - Bos (Acadess-
ECE - HiCET < HICET
Programme | Course Code _ Name of the Course L|T ’ I C
BE 22EC6231 Microcontroller and its Applications 3]0 ’ 0 3
1.Study the Architecture of 8085 and 8086 microprocessor.
c 2. Learn the design aspects of I/0 and Memory Interfacing circuits.
Obt_mr;e 3. Study about communication and bus interfacing,
Jective 4. Study the Architecture of 8051 microcontroller-
3. Study the concepts of microcontroller interfacing
_ ‘ . Instructional
Unit Description Hours
THE 8085 AND 8086 MICROPROCESSOR _
Introduction to 8085 Microprocessor architecture — Addressing modes - Instruction set -
I Introduction to 8086 — Microprocessor architecture — Addressing modes - Instruction set- 9
Assembly language programming — Modular Programming - Interrupts and interrupt
service routines.
8086 SYSTEM BUS STRUCTURE
1 8086 signals — Basic configurations - System bus timing -System design using 8086 — 9
Introduction to Multiprogramming — Multiproeessor configurations — Coprocessor,
Closely coupled and loosely Coupled configurations — Introduction to advanced processor
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/O INTERFACING
Parallel communication interface — Serial communication interface — D/A and A/D , 9
n1 Interface — Timer Interface — Keyboard /display controller — Interrupt controller - DMA
controller — Programming and applications Case studies: Traffic Light control, LED
display, LCD display.
v MICROCONTROLLER AND INTERFACING MICROCONTROLLER
Architecture of 8051 — Special Function Registers (SFRs) - I/O Pins Ports and Circuits — 9
Instruction set - Addressing modes - Assembly language programming. Programming
8051 Timers - Serial Port Programming - Interrupts Programming — LCD & Keyboard
Interfacing - ADC, DAC & Sensor Interfacing - Stepper Motor
ARM PROCESSOR
Arcon RISC Machine — Architectural Inheritance — Core & Architectures - Registers — 9
\Y Pipeline - Interrupts — ARM organization - ARM processor family — Co-processors - ARM
instruction set- Thumb Instruction set - Instruction cycle timings - The ARM
Programmer*'s model- ARM Assembly Language Programming :
After completion of the course the learner will be able to
COI: Design and implement programs on 8086 microprocessor.
Course COz: Design VO circuits. L .
Outcome CO3: Design Memory Interfacing circuits.
CO4: Design and implement 8051 microcontroiler based systems. ~  ~
CO5; Design various interfacing and its programming methodologies
: Total Instructional Hours 45
TEXT BOOKS: .

“-T1-Ramesh S, Goankar, “Microprocessor Architecture, Programming and Applications with 80857, 5th Edition,
Prentice Hall (Unit 1)
T2-Yu-Cheng Liu, Glenn A.Gibson, “Microcomputer Systems: The 8086 / 8088 Family - Architecture,
Programming and Design”, Prentice Hall of India, 2011. (Unit 1, 2, 3)
T3- Mohamed Ali Mazidi, Janice Gillispie Mazidi, Rolin McKinlay, “The 8051 Microcontroller and Embedded
Systems: Using Assembly and C”, Second Edition, Pearson education, 2011 (Unit 4, 5)

REFERENCE BOOKS:

R1-Doughlas V.Hall, “Microprocessors and Interfacing, Programming and Hardware”, TMH,2012
R2- Krishna Kant , “Microprocessors and microcontrollers architecture programming and system design 8085 8086 8051

8096 PHI Learning Private Limited”, 2014

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8B | PO9 | PO10 | PO11 | PO12 | PSO1 PSO2
CO01 3 2 2 - 2 2 “ - - - - 2 3 2
€02 3 3 3 2 2 1 - - - - - 1 3 2
co3 | 3 3 3 2 2 1 - - - . - 1 2 2
C04 3 3 3 3 3 2 - - - - 2 2 2 3
Co5| 2 1 2 1 3 - 2 - 1 - - 2 2 2
AVG | 28 24 26 2 24 | 15 0.4 . 02 0 04 16 | 24 | 22
’ ‘,1 o !_,w-'—'
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Programme

Course Code Name of the Course ' LI|T

BE

22EC6232 Sensor and Embedded Systems 3

Course
Objective

CO1: To provide insight about the embedded processor and sensors required for IoT.
CO02: To familiarize the design and development of embedded system based system

design,

CO3: To provide an insight into smart appliances and énergy management concepts.
CO4: To teach the architecture and requirements of UAV.,

CO5:To expose students to different open-source platforms and attributes.

Unit

Description - o

Instructional
Hours

-
o

INTRODUCTION Qs

Classification of Sensors and Actuators - Input and Output Characteristics - Sensors and
Actuators- working principle of Electric and Magnetic, Mechanical, Acoustic, Chemical,
Radiation and Temperature- Smart Sensors and Actuators,

II

SENSORS AND ACTUATORS FOR AUTOMOTIVES

Review of sensors- sensors interface to the ECU, conventional sensors and actuators,
Modern sensor and actuators - LIDAR sensor- smart sensors- MEMS/NEMS sensors and
actuators for automotive

11

SENSORS AND UAVS

Real time Embedded processors for UAVs - sensors-servos-accelerometer —ZYros-
actuators- power supply- integration, installation, configuration, and testing —
MEMS/NEMS sensors and actuators for UAVs- Autopilot — AGL.

v

EMBEDDED SYSTEM ARCHITECTURE DESIGN

Overview of Design Requirements - Hardware and software selection & ¢o-design - Smart
sensors and Actuators —Communication protocols used in smart systems - Data Analytics:
Need & Types — Open-source Analytics Platform for embedded systems (IFTTT

 }&ThingSpeak) — Smart Microcontrollers - Embedded system for Smart card design and

dévelopmert — Recent trends.

P

'YEMBEDDED HARDWARE DEVICES

Application of Smart Embedded Sensor Wearable’s in Healthcare & Activity Monitoring
Functional requirements— Selection of body sensors, Hardware platform, OS and Softwar

collecting heart-beat, temperature and monitoring health status using a Smartphon
application.

platform — Selection of suitable communication protocol. Case Study: Design of a wearable

Total Instructional Hours

45

Course
Outcome

After completion of the course the learner will be able to

CO2: Ilustrate the need, selection of sensors and actuators and interfacing with UAV
CO3: Develop the Embedded concepts for vehicle management and control Systems.
CO4: Demonstrate the need of Electrical vehicle and able to apply the embedded system
technology for various aspects of EVs

CO3: Demonstrate criteria of choice of Sensors, components to build meters.

CO1: Insight into the significance of the role of embedded system for automotive applications,

TEXT BOOKS:
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T1-Thomas Briunl, Embedded Robotics, Springer, 2003.
T2- Grimm, Christoph, Neumann, Peter, Mahlknech and Stefan, Embedded Systems for Smart Appliances and Energy

Management, Springér 2013.

REFERENCE BOOKS:

R1. Raj Kamal, Embedded Systems - Architecture, Programming and Design, McGraw- Hill, 2008

R2. NilanjanDey, Amartya Mukherjee, Embedded Systems and Robotics with Open-Source Tools,
CRC press, 2016. '

R3. Karim Yaghmour, Embedded Android, O'Reilly, 2013,

R4, Steven Goodwin, Smart Home Automation with Linux and Raspberry Pi, Apress, 2013

RS5. C.K.Toh, AdHoc mobile wireless networks, Prentice Hall, Inc, 2002.

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POB | PO9 | PO10 PO11 | PO12 | PSO1 | PSO2
€Co1| 3 3 3 2 2 - - - - - . - 3
CO2 3 3 3 2 2 - - - - - - - 3
CO3 3 3 2 2 2 - - - - - - - 2
co4| 3 3 2 2 2 - - - - . - _ 3
cos| 3 | 313 |3 |3 -1-1-1- - - - 3 [ 3
AVG 3 3 2.6 22 22 - - - - - - - 2.8 22
gy T
Chairman- ]%)S Dean-A emli S
] - s e
ECE - HiCET HICET
Programme | Course Code Name of the Course LI TP C
BE 22EC7231 Fundamentals of IoT 21012 3

CO1: To apprise students with basic knowledge of JoT that paves a platform to understand physical and
logical design of IOT '

. C02:To teach a student how to analyse requirements of various communication models and Protocols for
Course

Objective cost-effective design of IoT applications on different IoT platforms.

CO3:To introduce the technologies behind Internet of Things(IoT).
CO4:To explain the students how to code for an IoT apglicqﬁon using Arduino/Raspberry Pi open platform.

COS5: To apply the concept of Internet of Things in real world scenario
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. - Instructional
Unit Description . Hours
INTRODUCTION TO INTERNET OF THINGS
I Evolution of Internet of Things — Enabling Technologies — IoT Architectures: oneM2M, 9
IoT World Forum (IoTWF) and Alternative [oT Models — Simplified IoT Architecture and
Core IoT Functional Stack - Fog, Edge and Cloud in IoT
COMPONENTS IN INTERNET OF THINGS 9

I Functional Blocks of an IoT Ecosystem — Sensors, Actuators, and Smart Objects — Control

Units - Communication modules (Bluetooth, Zigbee, Wifi, GPS, GSM Modules)
9
PROTOCOLS AND TECHNOLOGIES BEHIND IOT
1II 10T Protocols - IPv6, 6LoWPAN, MQTT, CoAP - RFID, Wireless Sensor Networks,
BigData Analytics, Cloud Computing, Embedded Systems.

v OPEN PLATFORMS AND PROGRAMMING . 9
IOT deployment for Raspberry Pi /Arduing platform-Architecture —Programming —
Interfacing — Accessing GPIO Pins — Sending and Receiving Slgnals Using GPIO Pins —
Connecting to the Cloud.

IOT APPLICATIONS 9

v Business models for the internet of things, Sma.rt city, Smart mobility and transport,

Industrial IoT, Smart health, Environment monitoring and surveillance — Home
_Automation — Smart Agriculture
Total Instructional Hours 45

After completion of the course the learner will be able to
CO1: Explain the concept of IoT.
Course CO 2: Understand the communication models and various protocols for ToT.
Outcome CO 3: Design portable IoT using Arduino/Raspberry Pi /open platform
CO 4: Apply data analytics and use cloud offerings related to loT.
CO 5: Analyze applications of loT in real time scenario.

TEXT BOOKS:

T1- Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo Salgueiro, “IoT Fundamentals: Networking
Technologies, Protocols, and Use Cases for the Internet of Things”, CISCO Press, 2017
T2- Samuel Greengard, The Internet of Things, The MIT Press, 2015

REFERENCE BOOKS:

R1-Perry Lea, “Internet of things for architects”, Packt, 2018

R2- Olivier Hersent, David Boswarthick, Omar Elloumi » “The Internet of Things — Key applications and Protocols”, Wiley,
2012 '

R3-10T (Internet of Things) Programming: A Simple and Fast Way of Learning, IOT Kindle Edition.

R4-Dieter Uckelmann, Mark Harrison, Michaheliles, Florian (Eds), “Architecting the Internet of Things”, Springer, 2011,

R5-ArshdeepBahga, Vijay Madisetti, “Internet of Things — A hands-on approach”, Universities Press, 2015

R6-. hitps://www.arduino.cc/https://www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet
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Programme

Course
Code

Name of the Course L|T

BE

| 22EC7232 Industrial Internet of Things 310

1. To understand the fundamentals of Internet of Things
2. To learn about the basics of IoT protocols

~ 3. To build a small low cost embedded system using loT
4. To learn the 1oT Security Protocols
5. To apply the concept of IoT in the real world scenario

Course
Objective

Unit

Description

Instructional
Hours

INTRODUCTION AND ARCHITECTURE OF IoT

Introduction — Definition and characteristics of 1oT — Physical and Logical Design of
loT - Communication models and APIs — Challenges in IoT - Evolution of IoT-
Components of IoT - A Simplified [oT Architecture — Core IoT Functional Stack.

I

INDUSTRIAL IoT
pduction, Industrial IoT: Business Model and Reference Architecture: [loT-Business
ndustrial IoT- Layers: IIoT Sensing, IfoT Processing, lloT Communication, [ToT

Networking.

I

IIOT ANALYTICS
Big Data Analytics and Software Defined Networks, Machine Learning and Data
Science, Julia Programming, Data Management with Hadoop

I0T SECURITY
Industrial IoT: Security and Fog Computlng - Cloud Computing in IloT, Fog
Computing in IToT. Security in IloT.
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CASE STUDIES 9
Industrial IOT- Application Domains: Oil, chemical and pharmaceutical ingustry,
v Applications of UAVs in Industries, Real case studies: Milk Processing and
Packaging Industries, Manufacturing Industries

Total Instructional Hours 45

After completion of the course the learner will be able to

COL. Understand the basic concepts and Architectures of Internet of Things.

C CO2. Understand various IoT Layers and their relative importance.
Ouct’:;:e CO3. Realize the importance of Data Analytics in IoT.
. CO4. Study various IoT platforms and Security.
COS. Understand the Model real-time applications using [oT concepts
TEXT BOOKS:

T1. Industry 4.0: The Industrial Internet of Things”, by Alasdair Gilchrist (Apress), 2017. (UNITL 11, 11, V)
T2. Hands-On Industrial Internet of Things: Create a powerful Industrial IoT by Giacomo
Veneri, Antonio Capasso, Packt, 2018.(UNIT 1V)

-

REFERENCE BOOKS:

R1- “Industrial Internet of Things: Cybermanufacturing Systems”by Sabina Jeschke, Christian
Brecher, Houbing Song, Danda B. Rawat (Springer), 2017.

R2- Industrial IoT Challenges, Design Principles, Applications, and Security by Ismail Butun

3 3 3 2 | 2 |2 3 3 3
CO2 3 3 3 3 2 2 - - - - - 2 3 3
CO3 3 3 3 3 2 2 - - - - - 2 2 2
CO4 3 3 2 2 2 2 - - - - - 2 2 2
COs5 3 3 2 -2 2 1 - - - - - 3 3 2
AVg, 3 3 2.6 2.4 2 1.8 - - - - - 2.4 2.6 24
~F g Fo—
Chairman- BoS Dean-Academics
Chairman - Bos Dean {A:ademics)
ECE - HiCET  RICET

157




Programme | Course Code Name of the Course L | TP C

BE 22EC8231 ¥oT for Smart Systems 3 | 0 0 3

1. To study about Internet of Things technologies and its role in real time applications.
C 2. To introduce the infrastructure required for IoT
Ob('mrse 3. To familiarize the accessories and communication techniques for IoT.

Jective 4. To provide insight about the embedded processor and sensors required for loT
5. To familiarize the different platforms and Attributes for IoT

Unit . Description Instructional

Hours

INTRODUCTION TO INTERNET OF THINGS
I Overview, Hardware and software requirements for IOT, Sensor and actuators, 9
Technology drivers, Business drivers, Typical IoT applications, Trends and implications.

TOT ARCHITECTURE

IoT reference model. and architecture -Node Structure - Sensing, Processing,
Communication, Powering, Networking - Topologies, Layer/Stack architecture, IoT
standards, Cloud computing for IoT, Bluetooth, Bluetooth Low Energy beacons

II

PROTOCOLS AND WIRELESS TECHNOLOGIES FOR 10T 9 PROTOCOLS 9
NFC, SCADA and RFID, Zigbee MIPI, M-PHY, UniPro, SPMI, SPI, M-PCle GSM,
CDMA, LTE, GPRS, small cell.

Wireless technologies for IoT: WiFi (IEEE 802.11), Bluetooth/Bluetooth Smart,
ZigBee/ZigBee Smart, UWB (IEEE 802.15.4), 6LoWPAN, Proprietary systems-Recent
trends

111

v 10T PROCESSORS 9
Services/Attributes: Big-Data Analytics for 10T, Dependability,Interoperability, Security,
Maintainability. Embedded processors for IOT :Introduction to Python programming -
Building IOT with RASPERRY PI and Arduino.

CASE STUDIES : 9
Vv Industrial ToT, Home Automation, smart cities, Smart Grid, connected vehicles, electric
vehicle charging, Environment, Agriculture, Productivity Applications, IOT Defense

Total Instructional Hours 45

After completion of the course the learner will be able to
CO1: Analyze the concepts of IoT and its present developments.

Course CO2; Compare and contrast different platforms and infrastructures available for IoT
Outcome CO3: Explain different protocols and communication technologies used in IoT
CO4: Analyze the big data analytic and programming of IoT
CO35: Implement IoT solutions for smart applications

TEXT BOOKS:

T1. ArshdeepBahga and VijaiMadisetti : A Hands-on Approach “Internet of Things”,Universities Press 2013,
T2. Oliver Hersent , David Boswarthick and Omar Elloumi “ The Internet of Things”, Wiley,2016.

T3. Samuel Greengard, “ The Internet of Things”, The MIT press, 2015. '

T4. Adrian McEwen and Hakim Cassimally“Designing the Internet of Things “Wiley,2014.

REFERENCE BOOKS:
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R1- Jean- Philippe Vasseur, Adam Dunkels, “Interconnecting Smart Objects with [P: The Next Internet” Morgan Kuffimann
Publishers, 2010. . .

R2- Adrian McEwen and Hakim Cassimally, “Designing the Internet of Things”, John Wiley and sons, 2014.

R3- Lingyang Song/DusitNiyato/ Zhu Han/ Ekram Hossain,” Wireless Device-to-Device Communications and NetworRS,
CAMBRIDGE UNIVERSITY PRESS,2015.

R4- OvidiuVermesan and Peter Friess (Editors), “Internet of Things: Converging Technologies for Smart Environments and
Integrated Ecosystems”, River Publishers Series in Communication, 2013.

R5- Vijay Madisetti , ArshdeepBahga, “Internet of Things (A Hands on-Approach)”, 2014.

R6- Zach Shelby, Carsten Bormann, “6LoWPAN: The Wireless Embedded Internet”, John Wiley and sons, 2009.

R7- Lars T.Berger and Krzysztof Iniewski, “Smart Grid applications, communications and security”, Wiley, 2015.

RS- JanakaFkanayake, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama and Nick Jerkins, “ Smart Grid Technology
and Applications”, Wiley, 2015

R9- UpenaDalal,”Wireless Communications & Networks,Oxford, 2015

—Pbpeg
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Syllabus Offered for
- Honour Degree






Honor Degree Verticals

Vertical-1

Sensor Technologies and IoT

S No. |Course Code Course Title Category| L | T | P | C | CIA | ESE TOI;I‘ A
1 22EC5305 | Realtime Embedded Systems mpc |3|olo|3]| 4 | 6 | 100
2 22EC6305 | Sensor for IoT applications HDC 3101013 40 60 100
3 22EC6306 | Advanced Processor Architectures HDC 310303 40 60 100
4 22EC7304 | IOT Processors HDC 310013 40 60 100
5 22EC7305 | Wearable Devices HDC 310|013 40 60 100
6 22EC8301 |Industrial IoT and Industry 4.0 HDC 3101013 40 60 100
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Programme

Course Code Naine of the Course L

BE

22EC5305 Realtime Embedded Systems 3

Course
Objective

CO1: To study the architecture and programming of ARM processors
CO2: To introduce the basic concepts of hard real time multiprocessing.
CO3: To introduce the analytical concepts for effective programming
C0O4: To know about operating systems

COS5: To familiarize with networks for embedded

Unit

Deseription

Instructional
* Hours

INTRODUCTION TO EMBEDDED COMPUTING AND ARM PROCESSORS
Complex systems and microprocessors — Embedded system design process — Formalism
for system design— Design example: Model train controller- ARM Processor Fundamental
Instruction Set and Programming using ARM Processor

II

COMPUTING PLATFORM .

CPU: Programming input and output — Supervisor mode, exception and traps —
Coprocessor — Memory system mechanism — CPU performance — CPU power
consumption- CPU buses — Memory devices — I/O devices — Component interfacing-
System Level Performance Analysis Parallelism. Design Example: Data Compressor

I

PROGRAM DESIGN AND ANALYSIS

Program design — Model of programs — Assembly and Linking — Basic compilation
techniques — Program Optimization- Analysis and optimization of execution time, power,
energy, program size — Program validation and testing- Example: Software Modem

PROCESS AND OPERATING SYSTEMS

Multiple tasks and Multi processes — Processes - Context Switching — Operating Systems‘

— Priority based Scheduling- RMS and EDF - Inter Process Communication mechanisms —
Evaluating operating system performance — Power optimization strategies for processes.

HARDWARE ACCELERATORS & NETWORKS

Miuttiprocessors- CPUs and Accelerators — Performance Analysis- Distributed Embedded
Architecture — Networks for Embedded Systems: - 12C, CAN Bus, Ethernet, Myrinet —
Network based design — Internet enabled systems. Design Example: Elevator Controller.

Total Instructional Hours

45

Course
Qutcome

After Completion of the course, the students will have the ability to:

{ €CO1: Design and develop ARM processor based systems (L5)

CO2: Explain role of microcontrollers in embedded systems.(L2) -

C03: Apply program design and optimization and proper scheduling of the process. (L3)

-

CO4: Analyse the concept of process, multiprocesses and operating systems in embedded system design.

CO5: Build various communication protocols in distributed embedded computing platform. (L3)

TEXT BOOKS:

‘T1 - Wayne Wolf, "Computers as Components - Principles of Embedded Computing System Design", Morgan Kaufmann
Publisher (An imprint of Elsevier), 3rd Edition, 2008. :
T2. Andrew N Sloss, Dominic Symes, Chris Wright, "ARM System Developer‘s Guide- Designing and Optimizing System
Software", Elsevier/Morgan Kaufimann Publisher, 2008 '
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REFERENCE BOOKS:

R1 - DavidE-Simon," AnFmbeddedSoftware Prime", PearsonEducation,2010.
R2. TammyNoergaard,"EmbeddedSystemsArchitecture”,Elsevier,2006.
R3. Jane.W.S.Liu,"Real-Time Systems",PearsonEducationAsia,2011

List of Open Source Software/ Learning website:

1 hitps://nptel.ac.in‘courses/1 17106111
2 https://onlinecourses.nptel.ac.inioc20_cs16/preview

3 hitps://archive.nptel.ac.in/courses/108/105/108105057/
4 https://mreet.com/downloads/digital_notes/ECE/1V%20Year/EMBEDDED%20SYSTEMS%20 DESIGN.pdf 5
hitps://nptel.ac.in/courses/117106112

col 3 3 3 2 2 - - - - - - - 3 2

co2| 3 3 3 2 2 - - - - - - - 3 2

co3| 3 3 2 2 2 - - - - - - - 2 1

COo4f 3 3 2 2 2 - - - - - - - 3 3

cos| 3 | 33 |3 3| -1-1-71- : - - EE

AVG| 3 3 26| 22| 22 - - - - - - - 2.8 2.2
Chalmnan- BoSB De cademics

Chairman - Dean (Acaﬁémlk -
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Honor Degree

Vertical-II

Advanced Communication Systems

SNo. |Course Code Course Title Category| L | T | P | C | CIA | ESE T(}JTA
1 22EC5306 | Cognitive Radio Networks HDC 31016063 40 60 100
2 22EC6307 | Remote Sensing HDC 310(10]3 | 40 | 60 100
3 22EC6308 | Rocketry and Space Mechanics HDC 3101073 40 60 100
4 22EC7306 | Underwater Navigation Systems HDC 3001013 40 60 100
5 22EC7307 | Massive MIMO Networks HDC 31003 40 60 100
6 22EC8203 Advanced Wireless Communication HDC s1olols 40 60 100

Techniques
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Programme

Namne of the Course ‘L T

Course Code

P C

BE

22EC5306 Cognitive Radio Network 3o

0 3

Course
Objective

CO1:To understand the fundamentals of Software Defined radio and compare various SDR

platforms.

C02:To enable the student to understand the evolving paradigm of cognitive radio communication

and the enabling technologies for its implementation.

CO3:To enable the student to understand the essential functionalities and requirements in

designing software defined radios and their usage for cognitive communication

CO4:To analyze the various methods of implementing the Cognitive Radio functions

CO5:To exemplify the research challenges in designing a Cognitive Radio Network and the

applications

Unit

Description

Instructional
Hours

SOFTWARE DEFINED RADIO AND ITS ARCHITECTURE

Definitions and potential benefits, software radio architecture evolution, technology tradeoffs
and architecture implications. Essential functions of the software radio, basic SDR, hardware
architecture, Computational processing resources, software architecture, top level component
interfaces, interface topologies among plug and play modules. different fusion rules, wideband
spectrum

I

COGNITIVE RADIOS AND ITS ARCHITECTURE

Marking radio self-aware, cognitive techniques — position awareness, environment awareness
in cognitive radios, optimization of radio resources, Artificial Intelligence Techniques,
Cognitive Radio — functions, components and design rules, Cognition cycle — orient, plan,
decide and act phases, Inference Hierarchy, Architecture maps, Building the Cognitive Radio
Architecture on Software defined Radio Architechture.

i

SPECTRUM SENSING AND IDENTIFICATION

Overview-Classification-Matched Filter , waveform based sensing - cyclo stationary based
sensing -Energy detector based sensing - Radio Identifier - Cooperative Sensing -Spectrum
Opportunity Detection , Fundamental Trade-offs: Performance versus Constraint , MAC Layer
Performance Measures, Global Interference Model, Local Interference Model, Fundamental
Trade-offs: Sensing Accuracy versus Sensing Overhead.

v

]

USER COOPERATIVE COMMUNICATIONS
User Cooperation and Cognitive Systems , Relay Channels: General Three-Node Relay
Channel, Wireless Relay Chamnel , User Cooperation in Wireless Metworks: Two-User
Cooperative Network, Cooperative Wireless Network , Multihop Relay Channel

JINFORMATION THEORETICAL LIMITS ON CR NETWORKS

Types of Cognitive Behavior, Interference-Avoiding Behavior: Spectrum Interweave,
Interference-Controlled Behavior: Spectrum Underlay, Underlay in Small Networks:
Achievable Rates, Underlay in Large Networks: Scaling Laws, Interference-Mitigating
Behavior: Spectrum Overlay, Opportunistic Interference Cancellation, Asymmetrically
Cooperating Cognitive Radio Channels.

Total Instructional Hours

45

Course
Outcome

After Completion of the course, the students will have the ability to:
CO2: Demonstrate understanding of the enabling technologies for its implementation
defined radios and their usage for cognitive communication.

simulation tools.
COS5: Interpret the impact of the evolved solutions in future wireless network design.

CO1: Appreciate the motivation and the necessity for cognitive radio communication strategies.
CO03: Demonstrate understanding of the essential functionalities and requirements in designing software

CO4: Evolve new techniques and demonstrate their feasibility using mathematical validations and

TEXT BOOKS:
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Coe

T1- Alexander M. Wyglinski, Maziar Nekovee, And Y. Thomas Hou, “Cognitive Radio Communications and Networks -
Principles And Practice”, Elsevier Inc. , 2010.
T2- Kwang-Cheng Chen and Ramjee Prasad, “Cognitive Radio Networks”, John Wiley & Sons, Ltd, 2009

REFERENCE BOOKS:

R1: Khattab, Ahmed, Perkins, Dmitri, Bayoumi, Magdy, “Cognitive Radio Networks - From Theory to
Practice”, Springer Series, Analog Circuits and Signal Processing, 2009.

R2: J. Mitola, “Cognitive Radio: An Integrated Agent Architecture for software defined radio”, Doctor
of Technology thesis, Royal Inst. Technology, Sweden 2000.

R3: Simon Haykin, “Cognitive Radio: Brain —empowered wireless communications”, IEEE Journal on
selected areas in communications, Feb 2003,

PO1 | POZ | PO3 | PO4 | POS | POG.|" i?O"f,; '3--\',1598 PO9 | PO10 | PO11 | PO12Z | PSO1 | PSO2
Co1| 3 | 3 | 2 | 2 | - | ) - |- - - - 2 3 3
Cco2 3 3 3 3 - s - - 3 - - 2 3 3
c03 | 3 2 |2 | 2 - - - - 2 - - 3 3 3
CO4 3 3 3 2 - - - - 3 - - 3 3 3
CO5 3 3 2 3 - - - - 3 - - 3 3 3
AVG | 3 2.8 | 24 24 - - - - 2.75 - - 2.6 3 3
Chgirman- Bo
Chairmen - Bos

ECE - HiCET
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Honour Degree

Vertical-1I1

Semiconductor Chip Design and Testing

S No. |Course Code Course Title Category CIA | ESE TTA

1 22EC5307 | Wide Bandgap Devices HDC 40 | 60 | 100

2 22EC6309 Validation and Testing HDC 40 60 100
Technology

3 22EC6310 | Low Power VLSI HDC 40 60 | 100

4 | 22EC7308 | VLSI Testing and Design for HDC 40 | 60 | 100
Testability \

5 2ECT309 | Mixed Signal IC Design HDC 40 | 60 | 100
Testing A

6 22EC8202 | Analog IC Design HDC 40 60 | 100
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Programme Course Name of the Course L|T|P C
Code -
BE - 22EC5307 WIDE BANDGAP DEVICES 3101l o 3

Course
Objective

CO2: To Advantages and disadvantages of WBG devices

CO3: To Provide an introduction to basic operation of WBG power devices
CO04: To Learn Design principles of modern power devices

CO5: To Study applications of wide bandgap devices in consumer electronic

CO1: To Introduce the concept of wide band gap (WBG) devices and its application in real world

" Unit

Description

Instructional
Hours

WBG DEVICES AND THEIR APPLICATION IN REAL WORLD
Review of semiconductor basics, Operation and characteristics of the SiC
Schottky Barrier Diode, SiC DMOSFET and GalN HEMT, Review of Wide
bandgap semiconductor technology -Advantages and disadvantages

-

I

SWITCHING CHARACTERIZATION OF WBG
Turn-on and Turn-off characteristics of the device, Hard switching loss
analysis, Double pulse test set-up

[

DRIVERS FOR WIDE BAND GAP DEVICES
Gate driver, Impact of gate resistance, Gate drivers for wide bandgap
power devices, Transient immunity integrated gate drivers

v

HIGH FREQUENCY DESIGN COMPLEXITY AND PCB
DESIGNING

Effects of parasitic inductance, Effects of parasitic capacitance, EMI filter des
high frequency power converters High frequency PCB design, Conventional pow
design, High frequency power loop optimization, Separation of power from signaj

APPLICATIONS OF WIDE BANDGAP DEVICES
Consumer electronics applications, Wireless power transfer applications,
Electric vehicle applications, Renewable energy sources applications

Total Instructional Hours

45
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After successful completion of the course the student will be able to

CO1: Understand the operation and characteristics of Wide Bandgap semiconductor devices

CO2: Analyze the switching characteristics of Wide Bandgap devices and evaluate thelr
performance in power applications

Course CO3: Design and implement gate drivers for Wide Bandgap power devices to optimize their

Outcome efficiency and reliability

CO4: Evaluate the complexities of high frequency design in PCBs and implement
techniques to minimize parasitic effects

CO3: Identify and apply Wide Bandgap devices in various real-world applications such
as consumer electronics, electric vehicles, and renewable energy sources

TEXT BOOKS: *

T1- A. Lidow, J. Strydom, M. D. Rooij, D. Reusch, GaN Transistors for Efficient Power
Convertion, Wiley, 2014, ISBN-13: 978-1118844762.
T2- G. Meneghesso, M. Meneghini, E. Zanoni, “Gallium Nitride-enabled High Frequency and
High Efficiency Power Conversion,” Springer International Publishing, 2018, ISBN: 978-
3-319-77993-5.

REFERENCE BOOKS:

R1-F. Wang, Z. Zhang and E. A. Jones, Characterization of Wide Bandgap Power
SemiconductorDevices, IET, ISBN-13: 978-1785614910 (2018).
R2- B.J.Baliga, “Gallium Nitride and Silicon Carbide Power Devices,” World Scientific
" PublishingCompany (3 Feb. 2017)'.
R3- L. Corradini, D. Maksimovic, P. Mattavelli, R. Zane, “Digital Control of HighFrequency '
Switched-Mode Power Converters”, Wiley, ISBN-13: 978-1118935101 (9th June, 2015).

[ TRIE 3 2 3 2 - - - - - - - 1 1
CO2| 3 3 3 2 2 - - - - . - - 1 1
CO3! 3 3 2 2 2 - - - - - - 2 2
C04! 3 3 3 3 2 - - - . - - - 3 2
cos| 3 2 3 3 2 - - - - - - . 2 2
AVG] 3 3 26 (26 12 - - - - - - - 2 2
Chairman- BeS
Chairman - Bos Dean (Acace Mics )
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Syllabus for Value '
Added Courses






Course

Programme Code Name of the Course
B.E-ECE 22VAECO1 VERILOG PROGRAMMING FOR DIGITAL CIRCUIT DESIGN
1. To impart the kn owledge on basic concepts of verilog HDL
Course 2. owledge on basic concepts of verilog HDL
Objective 3. To understand concepts data flow modeling with combinational logic circuits
4. To familiarize with Behavioral level modeling with sequential logic circuits
5. To acquire knowledge on Gate level modeling and hardware.
6. To develop mini project using Xilinx software with different levels of modeling concepts
Module Titles Description ° Hours
Verilog as HDL, Levels of Design Description, Sifhulation and
Introduction to | Synthesis, Test Benches, Keywords, Identlﬁers, , Comments, Numbers,
VERILOG | Strings, Logic Values 6
I Simulation by using Xilinx software tool
Basic programming with top-down and bottom up approach models
(Hands on Session)
Introduction, Continuous Assignment Structures Delays and Continuous
Data flow gizilgnlt mprzlg:am?smgnment to Veptors Opqrators with combinational 6
II i :
level Modeling Simulation by using Xilinx séftw
Hands on for Half and full adder; mﬁlt_lplexer,encoder decoder.
Introduction, Operations and Asslglments Initial Construct, Always.
Construct, Assignments with Delays, wait construct, Designs at
Behavioral | Behavioral Level, Blocking and Non-blocking Assignments with 6
a1 Modeling sequential circuit programs
Simulation by using Xilinx software tool
Hands on for flip flops, shift register, counter
Introduction, AND Gate Primitive, Module Structure Other Gate
Gate level Primitives, Tri-State Gates, Array of Instances of Primitives with .
v Modeling example programs and FPGA 6
Simulation by using Xilinx software tool
Hands on Gate level modeling programs and FPGA trainer implementation
v Looping concepts with example programs and Mini Preject Submission 8
Total Instructional Hours 32
After successful completion of the course the students will be able to
CO1: Analyze the Basic programming concepts usmgyenlog HDL
Course C02: Design and simulate the Data flow modeling programmmg with combination logic circuit concepts
Outcome | CO3: Design and the behavioral flow modeling programming with sequential logic circuit concepts

CO4: Analyze the gate level modeling with Xilinx software and implement in FGPA trainer
CO5: Design the mini projects using Xilinx software '+ .

+

A
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TEXTBOOKS: .
T1- Samir Palnitkar, “Verilog HDL”, Pearson Education, 2nd Edition,2003
T2- J. Bhaskar, “A Verilog Primer*’, BSP, 2nd edition 2003.

REFERENCEBOOKS:

R1 - T.R. Padmanabhan and B. Bala Tripura Sundari, “Design through Verilog HDL’’, WSE, IEEE Press 2008

col | 3 3 3 3 3 2 - - 3 - - 3 3 3

co2 | 3 3 3 3 3 2 - - 3 - 3 3 3

co3 | 3 3 3 3 3 2 - - 3 - - 3 3 3

COo4 | 3 3 3 3 3 2 - - 3 - -~ 3 3 3

cos | 3 3 3 3 30 2 - - 3 - - 3 3 3

AVG | 3 3 3 3 3 2 - - 3 - - 3 3 3
o
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Course
Programme Code Name of the Course ' C
Embedded Systems Design with ARM Cortex and
BE 22VAECQ2 STM32 Microcontrollers 2
1. To Understand microcontroller architectures and peripheral interfacing.
2. To Develop embedded C programs for STM32 microcontrollers.
3. To Analyze GPIO, ADC, and DAC interffaoi_ng techniques using APIs.
Course 4, To Implement timer functions and their applications in embedded
Objective systems.
5. To Create projects usmg STM32 and Ardulno platforms, incorporating
various peripherals. R
Instructional
Unit Description Hours,
Microcontrollers, peripherals, buses- Bus architecture, types of
buses, ARM architecture, ARM Cortex M Processor, STM32 9
I controllers  Architecture. Embedded C programming for
STM32C103 _
GPIOs- embedded C programming and usage of datasheet for
designing, types, interfacing GPIOS-— referring to the datasheet, 9
selection of GPIOs, interfacing GPIO using APIs, Hands-on
I interfacing GPIOS. Hands-on training on interfacing GPIOS- —
refemng to the datasheet, selection of GPIOs, 1nterfac1ng GPIO
using APlIs. ,
ADC- Embedded C Programmmg, usage of datasheet for
designing, Hands-on Session- interfacing ADC using APIs with 9
T potentiometer. DAC- Embedded C Programming, usage of
datasheet for designing, Hands-on Session - interfacing DAC using
APIs.
Timers- types of timers — specification and selection of timers,
interfacing timers — using APIs. Hands-on training on interfacing
v timers — referring to the datasheet, selection of timers, interfacing 9
timers using APIs.
Hands-on interfacing of peripherals in Arduino-GPIO, ADC using
Arduino IDE. Interfacing GPIO, ADC in STM32. °
A% Hands-on Session: Interfacing of peripheréls with Arduino-timers
using Arduino IDE. Interfacing tlmers 111 STM32.
Mini Project using STM32, Ardulno and add-on cards
~ 45

N

Total Instructional Hours
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After completion of the course the learner will be able to,

CO1: Articulate the principles and applications of ARM,; ARM Cortex M, and STM32
controllers. :

CO2: Design and implement GPIO interfaces using embedded C programming.

Course CO3: Interface ADC and DAC with STM32 through embedded C programming

Outcome | ~()4: Select and interface timers, applying specifications and APIs for embedded
applications.

CO5: Develop and integrate peripheral interfaces in mini-projects using STM32
and Arduino platforms.

TEXT BOOKS: _
1. Joseph Yiu, "The Definitive Guide to ARM Cortex M3 and Cortex M4 Processors”,
Third, Newnes, 2014.
2. Brown, Geoffrey. "Discovering the STM32 Microcontroller.” Indiana University (2016).

REFERENCE BOOKS:

1. Steve Furber , "ARM System-on — Chip Architecture", Second Edition, Addison Wesléy,
Pearson Education Limited, 2000. .

2. Arnold s Berger , "Embedded systems Design: An introduction to Processes, tools and
Techniques", CMP books, 2002.

3. Bahga A, Madisetti V , "Internet of things : A Hands - on approach”, University Press,
Hyderabad, 2017.

4. BaiY, "Practical Micro Controller Engineering with ARM technology”, John Wiley and
Sons, 2015.

3 3 3
CO2 3 3 3 3 3 2 - - 3 - 3 3 3
CO3 3 3 3 3 3 2 - - 3 - - 3 3 3
CO4 3 3 3 3 3 2 - - 3 - - 3 3 3
CO5 | 3 3 3 3 3 2 - -3 - - 3 3 3
AVG | 3 3 3 3 3 2 - - 3 - - 3 3 3

Chairman- BtE ) Dean-Academic
Chairman - 2~ :

ECE . HiCET M (Acade 1Coj |

s, ~ HiCET
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Percentage Revision & New
Courses Introduced 1n the
- Fourteenth BoS
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Percentage revision in the syllabus

S.Ne Course code Course name % revision

Regulation 2022

1 , 22EC5203 Microprocessor and Micro controller 20

2 22EC5201 Digital Communication 20

3 22EC5001 Microprocessors and Microcontrollers Lab ‘10

4 22EC5002 Digital Communication Lab 25

5 22EC6307 Artificial Intelligence and Machine Learning 25
Regulation 2019A

6 19EC7901 Project Work I 5

% Revision in the Curriculum

Total number of courses passed in this BOS

(Minor) = 52

28(Regular)+(6*3=)18(Honors)+(1*6=)6

No. of courses revised

% revision in courses

176




Course introduced

Course name

% revision

S.No Course code
Regulaﬁon 2022
1 22EC5306 Cognitive Radio Network 100
5 29EC1152 Fundamentals of Electronics and Communication 100

Engineering
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To achieve excellence in Electronics and Communication Engmeermg kéepiﬁg in 'pace'wit.h évoliring
technologies through quality education embedded with employability skills and ethical values for the
betterment of society.

N OF THE DEPARTMENT

DM1: To expand frontiers of knowledge 'throu..gh provision of 1nsj§mng Iearmng env1ronment

DM2: To develop intellectual skills towards employability by fostering innovation, and creativity in learning.

DM3: To inculcate professional ethics, values and entreprencurial attitude addressing industrial and societal

demands.

OMES

. ENGINEERING KNOWLEDGE : Apply the knowledge of mathematlcs ,science, engmeenng

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

. PROBLEM ANALYSIS :Identify, formulate, review research literature, and analyze complex

engineering problems reaching substantiated conclusions using first principles of mathematics,
natural sciences and engineering sciences.

. DESIGN/ DEVELOPMENT OF SOLUTIONS : Design solutions for complex engineering

problems and design system components or processes that meet the specified needs with
appropriate considerations for the public health and safety, and the cultural, societal and
environmental consideration.

. CONDUCT INVESTIGATIONS OF COMPLEX PROBLEMS: Use research-based

knowledge and research methods including design of experiments,analysis and interpretation of
data and synthesis of the information to provide valid conclusions.

. MODERN TOOL USAGE : Create ,select and apply appropriate techniques,resources and

modern engineering and IT tools including prediction and modelling to complex engineering
activities with an understanding of the limitations.

. THE ENGINEER AND SOCIETY : Apply reasoning informed by the contextual knowledge

to assess societal, health, safety , legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

. ENVIRONMENT AND SUSTAINABILITY: understand the impact of the professional

engineering solutions in societal and environmental contexts, and demonstrate the knowledge
of , and need for sustainable development.



8. ETHICS: Apply cthical principles and commit to professional ethics and responsibilities and
norms of the engineering practice.

9. INDIVIDUAL AND TEAM WORK: Function effectively as an individual, and as a member
or leader in diverse teams and in multidisciplinary settings. '

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

11. PROJECT MANAGEMENT AND FINANCE: Demonstrate knowledge and understanding
of the engineering and management principles and apply these to one’s own work , as a
member and leader in a team, to manage projects and in multidisciplinary environment.

12. 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.

SO1: Graduates will be able to analyze, de51gn and develop 'solut10ns for real time challenges

facilitating the creation of quality products in the Electronics and Communication industry.

PSO2: Graduates will exhibit resilience in embracing emerging technologies, nurturing
innovation in Signal Processing, Communication Systems, Embedded Systems, IoT, Networking,
and VLSI to address contemporary demands.

2 e SO g

PEO1: To prepare the graduates to solve, analyze and develop real time engineering products by
providing strong foundation in the fundamentals of Electronics and Communication
Engineering,

PEQ2: To prepare the graduates to succeed in multidisciplinary dimensions by providing adequate
trainings and exposure to emerging technologies.

PEQ3: To prepare the graduates to become a successful leader and innovator following ethics Wlth
the sense of social responsibility for providing engineering solutions.




Curriculum under R2022
(for the batch admitted during 2024 — 2025)
SEMESTER I
COURSE
S. | COURSE . COURSE TITLE CATEGORY| L | T | P | € {TCP| CiA | ESE | TOTAL
NO| CODE
THEORY
1 | 22MA1101 [MATRICES AND CALCULUS Bsc [ 3 [ 1] o] 4 a]a e ] 100
THEQRY WITH LAR COMPONENT
. |CHEMISTRY FOR ELECTRICAL .
2 | 22CY11S3 | giinCES BSC 210 21 31 4§59 50| 100
3 | 22HET151 |ENGLISH FOR ENGINEERS HSC 2 o] 213 4 55| 100
FUNDAMENTALS OF ELECTRONICS AND
4 | 22EC1152 | COMMUNICATION ENGINEERING BSC > o 213 | 4 {50 ] s | 10
MATsaar M araenal
New Course)
PYTHON PROGRAMMING AND -
S | 220THSIR | Corors ESC 2 ol 213 | 4 |50 5 | 100

EEC COURSES (SE/AE)

6 | 2onE1072  ENTREPRENEURSHIP & INNOVATION . AEC ) - 10
NTRODUCTION TO SOFT SKILLS -
2 7 [ b b
MANDATORY COURSE
22MC1093/ . .
8 | IMC1094 SUAPTWOTL  /HERITAGE OF TAMIL MC 2 loi o 1 2 | a0 | 60 100
UNIVERSAL HUMAN VALUES
9 |22MC1095 ‘
{Commeon to all branches) Me 2 0 0 0 2 1001 0 100
TOTAL CREDITS| 18 | 1 8 18 | 26 | 580 | 320 900
SEMESTER Il
S. ) COURSE :
COURSE CODE
NO COURSE TITLE CATEGORY L T P C |TCP| CIA | ESE | TOTAL
THEORY
DIFFERENTIAL EQUATIONS
1 22MA2102 AND LAPLACE TRANSFORM BSC 3 0t o | 41 4] 40 | 60 100
2 2202101 ENVIRONMENTAL STUDIES ESC 2 0060 010213 40 | 60 100
22EC2201 - (New Course) 3 ESC ARLE N
THEORY WITH LAB COMPONENT
PHYSICS FOR ELECTRICAL :
4 a
22PH2154 AND ELECTRONICS SCIENCE BSC 200 213 14| 50| s0]| 100
- s = EFFECTIVE TECHNICAL ’
2 : JTa
5 22HE2151 COMMUNICATION HSC 20023 /4] 30|50} 100
6 2082258 PROGRAMMING USING C PCC 2 0 2 3 4 50 50 100




FPRACTICAL .
7 22MEZ001 ENGINEERING PRACTICES ESC 0 0 4 2 2 60 40 106
EEC COURSES (SE/AE)
‘g 221TE2071 DESIGN THINKING AEC 2 0 g ¢« 2 2 160 0 160
9 PHE2OT SOFT SKILLS AND APTITUDE sic i1 diodo it i1iiol ol i
MANDATORY COURSES
10 |22MC2004/22MC2095 [BLORGD @SMEOELLID | MC 2lolo | 1 ]2 w| o | 100
/ TAMILS AND TECHNOLOGY
NCC #*/NSS/YRC/SPORTS / CLUBS / All students shall enroll, on admission, in anyone of
ii 228026593 SCCIETY SERVICE - MC ihe peisoiadity and chavdcicl developitii
ENROLLMENT (COMMON) _ programmes and undergo training for about 80 hours
TOTALCREDMTS | 18 | 1 | 10 | 23 : 29 | 690 | 370 | 1600
SEMESTER III
COURSE '
S.N | COURSEC COURSETITLE CATEGORY L T P C TCP | CIA | ESE | TOTAL
O |- ODE
THEORY
COMPLEX ANALYSIS AND
1 22MA3102 | TRANSFORMS {common to ECE, EEE, BSC 3 1 0 4 4 40 60 100
EIE}
2 22EC3201 ' ELECTRONIC CIRCUITS PCC 3 0 Q 3 3 40 60 00
3 22EC3202 | SIGNALS AND SYSTEMS PCC 3 0 0 3 3 40 60 100
4 22EC3203 | DIGITAL ELECTRONICS PCC 3 0 0 3 3 40 60 100
5 22EC3204 | CIRCUITS AND NETWORKS ESC 2 0 0 2 I 3 l 100 | - 100
THEORY WITH LAB COMPONENT
6 22EC3251 | QOPS USING JAVA ESC 2 0 2 3 / 3 50 ’ 50 100
PRACTICAL
6 22EC3001 | ELECTRONIC CIRCUITS LABORATORY PCC ] 0 3 1.5 3 60 40 100
7 22EC3602 | DIGITAL ELECTRONICS LABORATORY PCC 0 1] 3 1.5 3 60 40 100
' EEC COURSES (SE/AE) '
22EC3901 V ' ‘AEC : i ; :
1 ’ 22MC3191 I{ZNOWLEDGE \ MC 2 0 0 \ O 2 180 0 100
TOTALCREDITS| 19| 1 | 8 ! 24 | 29 | 730 | 370 | 1000




SEMESTER IV
SN| COURSE COURSE TITLE CCOURSE Tl Pl circe | clal vSR | TOTAL
o CODE ATEGORY, | | |
THEORY
| p2HE4101 [PR AND START-UPS (Common) HSC 2ol 021 2[4 | 60 100
2 P2EC4201 ELECTRO MAGNETIC FIELDS PCC 3P0 0| 3| 3 |40 | 60 100
3 R2ECA202 ANALOG COMMUNICATION PCC 30 0 | 3| 3| 40 | 60 100
4 PILC4203 LINEAR INTEGRATED CIRCUITS PCC 3000 0 | 3 | 3 | 40 60 100
TRANSMISSION LINES AND .
s P2ECA304 Y AVEGUIDES PCC 300 0] 3 | 3 |4 | 60 100
THEORY WITH LAB COMPONENT
6 | 22BC4251 (CONTROL SYSTEM PCC 20 2313 |50 |s0 100
22EC4253  IDATA COMMUNICATION AND
7 NETWORKS pcc |20} 2 | 3 | 3 50|50 ] 10
PRACTICAL
8 [22EC4001 LINEAR INTEGRATED CIRCUITS LAB PCC 00 3 |15 3 | 60 | 40 100
9 RIECAN02 ANALOG COMMUNICATION LAR PCC olo 3 l1st 3 160 | 40 100
EEC COURSES (SE/AE)
) $22HEAO7]  SOFT SKILLS -3 L osEc T O0f o Pt i1 100 0 0 100
ANDIAN CONSTITUTION L MC 2500 08 0§ 2 510080 3 100 |
TOTALCREDITS| 21 | 0 | 10 | 24 | 29 | 620 | 480 | 1100
SEMESTER V
SN | COURSE COURSE | CIA | ESE | TOTAL
s DR COURSE TITLE CATEGORY T, P} CITCP | C 0
THEORY
.| 22EC5201  [DIGITAL COMMUNICATION PCC 3ol ol 3 3 a0 60 100
2.0 20EC5202  |ANTENNA AND WAVE PROPAGATION PCC 3000 | 4 3 | 40 ] 60 100
- MICROPROCESSORS AND
3| 22ECS203 e ROl 1 R PCC 300 01 3 3 140 60 100
4l 226C53XX  IPROFESSIONAL KIECTIVE | PEC 3o b0 a3 a0l a0 100
5| 22EC53XX  |PROFESSIONAL ELECTIVE-2 PEC 3000 0 13 | 3 | 40 | 60 100
6.| 22ECS3XX  [PROFESSIONAL ELECTIVE-3 PEC 30 0§ 3 | 3 | 4 | 60 100
PRACTICAL
MICROPROCESSORS AND
7o 2ECSOL e OCONTROLLERS L AR PCC oo 3 15| 3 |60 | 40 100
¢ 22ECS002  DIGITAL COMMUNICATION LAR PCC 0 D3 1S 3 &0 1 40 100
EEC COURSES (SE/AE)
S ot gy
AT ANGUAGES s 10 | 0 160
© TOTALCREDITS 19 | 1 | 6 | 23 | 25 | 460 | 440 | o900




SEMESTER VI

PN | |
S(-)N ngll)‘:E COURSE TITLE CZ;’; é‘;;y L 1| P | C|Tcp | CIA| ESE| TOTAL
THEORY

1 | 22HE6101 |PROFESSIONAL ETHICS HSC | 3 | 0] 0 | 3] 3 |40 ] 60 | 100
5> | 22BC6201 [EMBEDDED SYSTEMS AND IOT PCC | 3 | 0| 0 | 3 [ 3 |40 ] 60 | 100
3 | 225C63XX  [PROFESSIONAL ELECTIVE-4 PEC | 3 | o o | 3 | 3 |40 | 60 | 100
4 | 2PECOXX pOFESSIONAL ELECTIVE-S PEC 300 0 3 [ 3 ] 40 60 | 100

5 | 22EC64XX OPENELECTIVE-1* OEC | 3 |0l o1 3 1 3 |40 60 100

THEORY WITH LAB COMPONENT

6 22EC6253 IDIGITAL SIGNAL PROCESSING PCC 2 0 2 3 4 50 50 130

7 DR2ECE254 VLSI DESIGN PCC 2 o 2 | 3| 4 | s0] s0 100
' EEC COURSES (SE/AE)
8 DDBEC691  MINIPROJECT 2 | ARC 0 P01 0 | 2t 1 S100i 0 ; 100
TOTAL CREDITS| 19 | 0 | 4 | 23 | 24 | 400 | 400 | 300
SEMESTER VII
S.N COURSE COURSE Ll T P C ITCP | CIA | ESE | TOTAL
o CODE COURSE TITLE CATEGORY C
THEORY
) WIRELESS COMMUNICATION
{ 2ECT201 | NEreon s PCC 3 ol o 3| 3 4|60 100
2 22EC7202 | MOBILE COMMUNICATION PCC 3 ol o 31 3 a0 i 60 100
3 27EC7203 | AUTOMATIVE ELECTRONICS PCC 3 1o 0 3 | 3 | 40 | 60 100
4 | 22BCT3XX  |PROFESSIONAL ELECTIVE-6 pEC/ICC | 3 |l o 0 [ 3 | 3 | 40 | 60 100
5 22ECT4XX |OPEN ELECTIVE —2* OEC 3 0] 01 3 | 3 | 4| 60 100
THEORY WETH LAB COMPONENT
¢ [zcron  DFTICALCOMMINICATION N0 T e | 2 [0 [ 2 [ 5 | 4 |50 [0 [ e
PYRLLDA WY A3 Y L LINAIN VL LN | |
EEC COURSES (SE/AE)
7 9EC790] CTTTARC T R 100 6 0 100
TOTALCREDITS 17 | 0 | 2 | 20 | 20 | 350 | 350 | 700
[ SEMESTER VI
SN COURSE : COURSE LiT]| P C |TCP | CIA| ESE | TOTAL
o CODE COURSE TITLE, CATEGORY
EEC COURSES (SE/AE)
PROJECT WORK/GRANTED PRODUCT | T P B B
} o b - i RTI R
PATENT AEC go P01 20 10 0 20 § 100 7 100 £ 200

TOTALCREDITS| 0 | 0 | 20 | 10 | 20 | 100 | 100 | 200




SEMESTER WISE CREDIT DISTRIBUTION

B.E./ B TECH. PROGRAMMES
S.No. | Course Credits per Semester Total
Area Credits
i i1} 141 v v Vi Vil VI
1 HSC 3 3 - 2 - 3 - - 11
2 BSC 10 7 4 - - - - - 20
3 ESC 3 7 3 - - - - - 15
4 PCC - 3 14 20 16 6 9 - 64
5 PEC - - - - 6 6 3 - 18
6 OEC - - - - - 6 6 - 12
7 EEC l 3 3 2 i 2 2 10 24
'3 | MC | 0 01
i
Total 18 23 24 24 23 23 20 10 165
] Credit Distribution R2022
Semester 1 il m v v Vi Vil Vi Total
Credits 18 23 24 24 23 23 20 10 165
PROFESSIONAL ELECTIVES
Vertical 1 Vertical 2 Vertical 3 S‘(ertlfal‘:} Vertical 5 Vertical 6
Electronic Communication Wireless xﬁna 4 Biomedical Diversified
System Design Systems Networks mage Technologies Conrses
Processing
Foundation Skills
in Integrated Satellite Network Digital Image Medical App Development
Product Communication Security Processing Electronics PP b -
Development :
: ; Global . .o .
Measurements obal Wireless Sensors | Audio Signal Medical : .
and Positioning and Network Pr . Informatics Web Technologies
[nstrumentation Systems ! (s ocessing )
foT Based Under Water High Speed . .. Medical Image . -
System Design Communication Networks Machine Vision Processing Ethical Hacking
| k Artificial Cryptocurrency and
. RF System Cloud Intelligence and Biometric yptocurrency
PCB Design - . ; Blockchain
Design Computing Machine Systems .
. Technologies
Learning
ASIC Desien Software Defined | Wireless Broad ]:neélgigletworks Medical 3D Printing and
& Radio Band Networks cop Robotics Design
Learning =
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L

ntroduction to
LC
'rogramming

Radar

Technologies

Cyber Forensics

Virtual Reality
and Augmented
Reality

Human 4G/5G
Computer Communication
Interface Networks

PROFESSIONAL ELECTIVE COURSES: VERTICALS

Yertical 1
Electronic System Design
Periods Per
tact .
S No. Course Course Title Category week Total (;on ac Credits
Code Periods
L| T P
Foundation Skills in
1. | 22EC5301 | Integrated Product PECH 3,0 0 3 3
Development
2. | 22EC5302 | Measurements and PEC2 | 3] 0] 0 3 3
nstrumentation
3. | 22EC5303 | IoT Based System Design PEC3 3100 0 3 3
4. | 22EC6301 | PCB Design PEC4 310 ] 3 3
5. | 22EC6302 | ASIC Design PECS 310 1] 3 3
6. | 22BCT7301 | Jroduction to PLC PEC6 |31 0] 0 3 3
rogramming i
Vertical 2
Communication Syétems
Periods Per
C e ] - | Total Contact .
S No. g:;: Course Title Category week Periods Credits
LT, P
i. 22EC5304 | Satellite Communsication PECI1 310 0 3 3
2. | 22EC5305 | Slobal Positioning PEC2- | 31 0| 0 3 3
_ Systems :
3. | 22ECS306 | Under Water PEC3 | 310] 0 3 3
Communication T .
4. 22EC6303 | RF System Design PEC4 310 0 3 3
5. | 22EC6304 | Software Defined Radio PECS 310 0O 3 3
6. | 22EC7302 | Radar Technologies PEC6 3100 0 3 3
Vertical 3
Wireless Networks
Periods Per
S No.Course Code Course Title Category week Tot}z:l ﬁ:ontact Credits
eriods
1 L|T| P
1. | 22ECS5307 | Network Security PEC! 310 3 3
9. 2PEC5308 W;re_ies§ Sensors and PEC? 310 0 3 3
Networks
3. | 22EC5309 | High Speed Networks PEC3 3001 0O 3 3
i 4, 22EC6305 | Cloud Computing PEC4 310 0 3 ""3
5, 2IECE306 V\fire#ess: ‘Broad Band PECS 310 0 3 3
B Networks .
6. | 22ECT7303 | Cyber Forensics PECE 3100 0 3 3

11



Vertical 4

Signal and Image Processing

Periods Per Total Contact
S No.|Course Code Course Title Category week . Credits
Periods
L|T P
1. 22EC5310 (Digital Image Processing PECI 310 0 3 3
2. | 22ECS311 (Audio Signal Processing PEC2 310 0 3 3
3. 22EC5312 Machine Vision PEC3 310 0 3 3
4. | mEce3e7 [Artificial Intelligence and PEC4 310 o 3 3
Machine Learning
5. ECE308 Neurall Networks and Deep PECS 1l 0 3 3
Learning
Virtual Reality and
. . 310 0 3 3
6. | 22BCT304 | ented Reality PEC6
Vertical 5
Biomedical Technologies
c Periods Per Total
S No. 0‘1:: r;e Course Title Category week Contact Credits
oce L|T P Periods
1. 22EC5311 | Medical Electronics PECI 310 ] 3 3
2. 22EC5312 | Medical Informatics PECZ2 310 0 3 3
3. 22ECS5313 | Medical Image Processing PEC3 310 0 3 3
4. 22EC6309 | Biometric Systems PEC4 310 0 3 3 :
5. | 22EC6310 | Medical robotics PEC5 |3 ]|0] 0 3 300
6. | 22ECT305 | Human . PEC6 | 3|0 | © 3 3
Computer Interface !
Vertical 6
Diversified courses
Course Periods Per Total :
S No. Course Title Categor week Contact Credits
Code Y T TT [ P Periods
I. 22EC5314 | App Development PEC1 3]0 0 3 3
2. 22ECS315 | Web Technologies PEC2 3110 ] 3 3
3. 22EC5316 | Ethical Hacking PEC3 310 o 3 30
| Cryptocurrency and . .
4, 22EC6311 . ) -C4 0 : |
Blockchain Technologies PEC 3 0 ’ ’
5. | 22EC6312 | 3D Printing and Design PECS 3000 0 3 30
6. YIECTI06 4G/5G Communication PEC6 310 0 3 3
Networks 1
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OPEN ELECTIVE |
(VI SEMESTER - COMMON LIST FOR ALL THE PROGRAMS)
(EMERGING TECHNOL.OGIES)

Students must choose an open elective course from the given list. The content of the course should not be related to their current

program of study.

PERIODS TOTAL
SL. | COURSE COURSE TILE | Gory | PERWEEK| CONTACT | (oo | Strength
) ' L | T | P | PERIODS
Artificial Intelligence and
1 22A16401 | Machine Learning OEC 310100 3 3 65
Fundamentals
9 22036401 Block chain Technology OEC 110 lo0 3 3 130
Fundamentals
3 | 22ECe402 | IOF Coneepts and OEC [ 3|0 |0 3 3 130
Applications
4 22T6401 Data Science and Analytics OEC slolo 3 3 130
Fundamentals
22BM6401 | 3D printing OEC 30010 3 3 63
6 22AE6401 | Space Science OEC s1lolo 3 3 65
7 . Introdugtion to Industrial _
: ; 65
2IMT640] Engineeting OEC 31010 3 3
Industrial Safety and .
5 N 65
8 22MT6402 Environment OEC 3100 2 3
Climate Change and its
9 22CE6401 Impact = OEC 3 al o0 3 3 65
Environment and Social '
o ] 2 65
10| 22CE6402 impact Assessment OEC 300100 3 2
11 | 22ME640] | Renewable Energy System OEC [ 31010 3 3 65
Additive Manufacturing <
12 | 22ME6402 systems OEC 3101 0 3 3 65
Introduction to Industrial
22 : - o - 65
__B 22EI6401 Instrumentation and Control OEC 31010 > 0
Basics of Automobile
2 -~ - 2
14 1 22AU6401 Engincering QEC 351010 3 3 65
Fundamentals of Electric -
I2EE a - A
b5 22EEEAOL | LT OEC | 3|0 | o 3 3 6
6 22FT6401 | Traditional Foods OEC 3l o !lo 3 3 65
Urban Agriculture and
: £ - , . 65
17| 22466401 Organic Farming OEC 3|00 N -
18 1 22CH6401 | Waste to Energy conversion OEC 3ol o 3 3 65
19 NCC Level - 1 OEC 310470 3 3 65
OPEN ELECTIVE Il
(Vil SEMESTER - COMMON LIST FOR ALL THE PROGRAMS)
LIFE SKILL COURSES
Students shali choose any cne of the Life Skill courses from the open elective courses listed below,
COURSE PERIODS TOTAL
SL. CODE COURSE TITLE CATEGORY | PERWEEK | CONTACT | cppoinot Strength
NO. N L T p PERIODS |
General studies for 130 %
! 22157401 | competitive OEC 3 0 0 3 3
examinations ]
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Human Rights, Women 130
2 22187402 | Rights and Gender OFEC 3 3 3
equity
3 291.7403 Indian ethos and Human OEC 3 3 3 130
values
4 191L.§7404 Financial independence OEC 3 3 3 130
and management
s | 22157405 | Yoga for Human OFEC 3 3 3 130
Excellence
6 22187406 gemocracy and Good OEC 3 3 3 130
overnance
7 22087407 | NCC Level - 11 OEC 3 3 3 130
g 221.57408 E\ybercnme and OEC 3 3 3 130
wareness
9 22187409 Elrst Aid and OEC 3 3 3 130
mergency care
10 221.87410 gusmess_ _ OEC 3 3 3 130
ommunication
Enrollment for B.E./ B. TECH. (HONOURS) / Minor Degree (optional)
A student can also optionally register for additional courses (18 credits) aléid 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 vertical 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.
Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) /
Minor Degree (Optional). ‘
HONOUR DEGREE VERTICAL COURSES
Vertical-1 Vertical T1 Vertical 111
S.No. | Sensor Technologies and IoT erticat 11 Semiconductor Chip Design and
Advanced Communication Systems .
: ’ - Testing
1 Realtime Embedded Systems Cognitive Radio Networks Wide Bandgap Devices
2 Sensor tor loT applications Remote Sensing Yalzdatson and Testing
. Technoiogy
n Advanced Processor .
3 . _ Rocketry and Space Mechanics Low Power VLSI
Architectures -
4 10T Processors Underwater Navigation Systems VLSI ]‘"(?st'mg and Design for
, . = ’ Testabihity
5 Wearable Devices Massive MIMO Networks Mix?d Signal IC Design
Testing
6 Industrial foT and Industry 4.0 Advanced Wireless Communication Analog IC Design

Techniques
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Vertical-1
Sensor Technologies and IoT

A
§No. |Course Code Course Title Category! L | T | P | C | CIA | ESE TO;
| 22EC5305 | Realtime Embedded Systems HDC | 310 0]|3] 40 | 60 | 100
2 22EC6305 | Sensor for loT applications HDC 370003 40 60 100
3 22EC6306 | Advanced Processor Architectures HDC 3101013 40 60 100
4 22EC7304 |1OT Processors HDC 3001013 40 60 100
5 22ECT7305 | Wearable Devices HDC 3jo 613 40 60 100
6 22EC8301 |Industrial loT and Industry 4.0 HDC 31014073 40 60 100
Vertical-II
Advanced Communication Systems
SNo. |Course Code Course Title Category| L. | T | P | C | CIA | ESE T({FA
1 22EC5306 | Cognitive Radio Networks HDC 3101013 40 60 100
2 22EC6307 | Remote Sensing HDC 31010713 40 60 10O
3 22EC6308 | Rocketry and Space Mechanics HDC 3007013 40 60 100
4 22EC7306 | Underwater Navigation Systems HDC 3001073 40 60 100
5 22EC7307 | Massive MIMO Networks HDC 310103 40 60 100
6 2IEC8203 iAdvanbced ereiess Commurtication HDC s lolola 40 60 100
Fechniques )
Vertical-If}
Semiconductor Chip Desigr and Testing
S No. |Course Code Course Title Category| L | T | P | C | CIA | ESE T(;JTA
1 22EC5307 | Wide Bandgap Devices HDC 310400 3 40 60 100
2 2EC6309 | v abdation and Testing HDC |3 ] 0|0 13| 40 | 60 | 100
. Technology
3 22EC6310 | Low Power VLSI HDC 3701013 49 60 100
4 2pc7308 | vLS! Testing and Design for HDC |30 03| 40 | 60 | 100
Testability
5 22ECT309 | Mixed Signal 1€ Design HDC [ 3|00 3| 40 | 60 | 100
Testing
6 22EC8202 | Anatog IC Design HDC 3001043 40 60 100
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MINOR DEGREE VERTICAL COURSES

Embedded and 1oT

S Course Periods Per | Total
ou . .
Course Title Cat week Contact Credits
No Code TRV T T [ B Periods
1 {221C5601 |Electronics for Embedded Systems MDC 3 ol o 3 3
2 MEC6601 Microcontroller and its Applications MDC 3 0 0 3 3
3 IECE602 | Sensor and Embedded Systems MDC 3 0 0 3 3
4 122EC7601 |Fundamentals of foT MDC o | o 3 3
5 22EC76{)2 Industrial foT and Industry 4.0 MDC 3 0 0 3 3
6 |22EC8601 [loT for Smart Systems MDC 3 o0l o 3 3
Vertical 11
Fintech and Block Chain
: Periods Per Total
S C((j) “:;se Course Title ! Category week Contact | Credits
No. ode : L |T| P Periods
1 21085602 | F inanc.ial Management MDC 3 0] o 3 3
2 21MB6231 | Fundamentals of Investment MDC 37010 3 3
3 21MRB6232 | Banking, Financial Services andlnsurance MDC 3 0 0 3 3
Introduction to Blockchain and its . . n -
4 2IMB7231 Applications MDC 3 Y 0 3 3
21MB7232 | Fintech Personal Finance and ‘Payments MDC 310 3 3
6 21MBS8231 | Introduction to Fintech MDC 3 3 3
Vertical HI
Entrepreneurship
S Cours - Periods Per Total
NL é’ u;se Course Title Category week Contact | Credits
o oce L[ T [ P | Periods
1 | 21BAS5601 | Foundation of Entrepreneurship MDC 3.0 0 3 3
2 | 2IBAGEOL 4 phioduction to Business Venture MDC 31 0 0 3 3
3 21BA6602 | Team Building & Leadership MDC x 0 0 5 3
Management for Business 3
4 21BA7601 | Creativity & Innovation 1in MDC 5 0 0 3 3
Entreprencurship
5 21BA7602 | Principles of Marketing MDC 3 0 0 3 3
Management for Business
6 21BA8601 | Human Resource Management MDC 3 0 0 3 3
for Entrepreneurs
21BAS602 ‘inanct i
; 60 Silnatrz:,r:;g New Business MDC 3 0 0 3 5
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Vertical IV
Environment and Sustainability

Periods Per Total
S C(l:) u(nl‘se Course Title Category week Contact | Credits
No. ode L T P Periods

| P CEXXXX Sustainable Infrastructure MDC 3 0 0 3 3
Development

g 21AG6233 Sustainable Agriculture and MDC 3 0 0 3 3
Environmental Management

3 | 2IBM6233 | systainable Bio Materials MDC 3] 0 0 3 3

4 | 21ME7233 | Materials for Energy MDC (31 0 | 0 3 3
Sustainability

5 21CE7233 Green Technology MDC 3 0 0 3 3

6 21CER232 Environmental Quality Monitoring MDC 3 0 0 3 3
and Analysis

s
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Programme | - Course Name of the Course L{T|PjC
/ Sem Code
DIFFERENTIAL EQUATIONS AND LAPLACE
B.E./ 11 22MA2102 TRANSFORM 3/1 014

The learner should be able to
1. Describe some methods to solve different types of first order ordinary differential

equations.
Course 2. Understand the various approach to find general solution of the ordinary differential
Objective equations

3. Form the various types of Partial differential equations and methods to find solution.
4. Analyze the techniques of Laplace transform.
5. Analyze the techniques of Inverse Laplace transform.

Unit Description Instruction
al Hours
I ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER
| Basic concepts, separable differential equations, exact differential equations, 12
integrating factors, linear differential equations, Bernoulli equation.
il = | LINEAR DIFFERENTIAL EQUATIONS OF SECOND ORDER
: Second order linear differential equations with constant with RHS of the form 12
1 e™,x™ , sinax, cosax-e™f(x)- Cauchy’s linear equations— Method of variation of
parameters.
111 PARTIAL DIFFERENTIAL EQUATHONS
Formation of partial differential equations by eliminating arbitrary constants and 12
functions — Solution of first order partial differential equations of the form
f(p,qF0, Clairaut’s equation — Lagrange’s equation.
v LAPLACE TRANSFORM
Laplace transform-Basic properties —Transforms of derivatives and integrals of 12
functions- Periodicfunctions —Initial and Final value problems- Unit step
function - Dirac delta function.
v INVERSE LAPLACE TRANSFORM
Inverse Laplace transform-Convelution theorem (Basic problems only) Solution 12
of linear ODE of second order with constant coefficients using '
Laplacetransforms..
' Total Instructional Hours 60

‘At the end of the course, the learner will be able to
CO!: Apply few methods to solve different types of first order ordinary differential equations.
Caourse CO2: Evaluate the solutions of second order ordinary differential equations and its properties.

Outcome | CO3: Compute the solution of first order partial differential equations.

CO4: Apply Laplace transtorm and its properties to solve periodic functions.

COs3: Solve certain linear differential equations using Laplace Transform.

TEXT BOOKS:

T1 - Erwin Kreyszig, “Advanced Engineering Mathematics™, 10" Edition, Wiley India Private Ltd., New
Dethi, 2018 : -
T2 - Bali. N.P and Manish Goyal& Watkins, "Advanced Engineering Mathematics", 7th Edition, Laxmi
Publications Pvt Ltd, 2007

REFERENCE BOOKS :

R1- Thomas & Finney “ Calculus and Analytic Geometry” , Sixth Edition, Narosa Publishing House, New
Dethi.

R2 - Weir,M.D and Joel Hass, * Thomas Calculus” 12™Edition,Pearson [ndia 2016.
R3 - Grewal B.S, “Higher Engineering Mathgmatics”, 42 Edition, Khanna Publications, Dethi, 2012

S
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CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY | POIL0 | PO11 | POT2
co1 3 3 3 2 2 . - - - - ; 2
co? 3 3 3 2 3 - - - - . - 2
Cco3 3 3 3 3 3 - . - - - - 2
CO4 3 3 3 3 3 - - - - . . 2
CO5 3 3 3 3 3 - - - . - - 2
AVG 3 3 3 26| 28] - - . - - - 2
i
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Programme/se |  Course Name of the Course LiT|{P| C
m Code
B.E.,Bi"I[ECH/ 12CY2101 ENVIRONMENTAL STUDIES >0l o | 2

1.To Introduce the basic concepts of environment, ecosystems, and biodiversity and emphasize on
the biodiversity of India and its conservation.

2.To Impart knowledge on the causes, effects, and control or prevention measures of environmental
pollution and natural disasters.

3.To Facilitate the understanding of global and Indian scenario of renewable and nonrenewable

O(l:)g:crtise resources, causes of their degradation, and measures to preserve them. .
4.To Gain knowledge on the scientific, technological, economic and political solutions to
environmental problems. o
5.To Familiarize the concept of sustainable development goals and appreciate the interdependence
of economic and social aspects of sustainability, recognize and analyze climate changes, concept of
carbon credtt and the challenges of entvironmental management
Unit Description InstI;t{x:lt::sma]
ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY = '
Scope and objectives of environmental studies-Importance of environment — need for publlc
| awareness - Eco-system and Energy flow—ecological succession- Structure and function of 6

the forest and ponds ecosystemn — Types of biodiversity:— values of biodiversity, India as a
. mega-diversity nation — hot-spots of biodiversity — threats to biodiversity — endangered and
endemic species of India — conservation of biodiversity: Insitu and ex-situ.

UNIT 1 ENVIRONMENTAL POLLUTION

1 Definition — causes, effects and control measures of: Air pollution- Water pollution — Water 6

guality parameters- Soil poflution - Noise pollution- Nuclear hazards - role of an individual
in prevention of potlution.

UNIT HI RENEWABLE SOURCES OF ENERGY .
Energy management and conservation, New Energy Sources: Need of new sources. Ditferent ' 6
types new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal
energy conversion. Concept, origin and power p!ant’é of geothermal energy.

i

SOCIAL ISSUES AND THE ENVIRONMENT

From unsustainable to sustainable development — urban problems related to energy-
v environmental ethics: Issues and possible solutions — 12 Principles of green chemistry- 6
Municipal solid waste management. Global issues — Climatic change, acid rain, greenhouse
effect and ozone layer depletion — Disaster Management - Tsunami and cyclones.

SUSTAINABILITY AND MANAGEMENT
Development. GDP. Sustainability- concept, needs and challenges-economic, social and
aspects of sustainability-from unsustainability to sustainability-millennium development
\Y goals, and protocols. Sustainable Development Goals-targets, indicators and intervention -6
areas. Climate change- Global, Regional, and local environmental issues and possible
solutions (global warming, acid rain and ozone iayer depieuon) Concept of Carbon
Footprint. e

Total Instructienal Hours 30

CO1: Recognize and underst’md the tunct;oﬁs of env:mnmem ecosystems and biodiversity and

their conservation. s

CO2: ldentify the causes, effects 01‘ enwronm

.., Course the preventive measures in the sgciety. -
Outcome - -f CO3: Identify and apply the understanding of re;nﬂwable and non-renewable resoutces and contribute

77 to sustainable measures to preserve;them for fifire generatiops.
CO4: Demonstrate an appreciation for ﬂeed ‘for sisstainability, management and understand the
various social issues and solutions ip.semadhe :ssues

al poi}unon and natural disasters and contribute to

S T }
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CO5: Recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.

TEXT BOOKS

T! - Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition, New Age
International Publishers ,2018.

T2 - Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delht, 2016.
REFERENCE BOOKS

R1 — Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’. Oxford University Press. Third Edition, 2015.
R2 - Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses™ Orient

Blackswan Pvt. L1d. 2013.

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | POT | POS | PO9 | PO10 | PO11 | POI2
cot | 2 1 - - |- 2 3 : - - - 2
coz | 3 | 2 - - - 30| 3 - - - - 2
co3 | 3 - ! - - 2 | 2 - - - . 2
co4 | 3 | 2 1 1 - 2 | 2 - . : - 2

4 Co5 | 3 | 2 I - - 2 | 2 - - - - 1
AVG | 28 | 18 | I 1 - |22 | 24| - - - - 1.8

| Bos i {Academics,
ECi - saicuy - e NHICET —
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Programme | Course Code - Name of the Course LT, ? C
BE 22EC2201 ELECTRON DEVICES 2|0 0 2
1. To Acquire elementary knowledge on PN junction and Zener diodes and their applications
Course 2. To Familiarize the BJT Operation Characteristics and Configurations.
Objectives 3. To Explore the Operation and Characteristics of JFET and MOSFET
4. Vo Interpret the basic operation of special semiconductor devices.
5. To Learn the functionality of power and display devices.
re- . .
Cour’sc‘: p 22EC1152-Fundamentals of Electronics and Communication Engineering
requisites:
. oo Instroctional
Unit Description Hours
SEMICONDUCTOR DIODES
Theory of PN Junction Diode-Forward and Reverse Bias Characteristics- Diode Current
Equations, Rectifiers: Half-wave Rectifiers, Full Wave Rectifiers and Bridge Rectifiers. 6
I Zener Diode: Characteristics-Breakdown in diodes-Zener breakdown and Avalanche
breakdown.
BIPOLAR JUNCTION TRANSISTORS i
BJT Construction- NPN and PNP — Transistor Operation-Early Effect, Configurations of
BJT: Input and Qutput Characteristics of CE, CB and CC Configurations. Limits of 6
B Operation, Transistor Amplifying Action.
FIELD EFFECT TRANSISTOS
JFET-Construction and Operation — Drain and Transfer Characteristics -Comparison of 6
i JFET and BJT- MOSFET: Depletion Type MOSFET, Enhancement Type MOSFET -
Comparison of JFET and MOSFET. 7
SPECIAL SEMICONDUCTOR DEVICES -
Schottky Barrier Diodes- Varactor Diodes—Power Diodes-Tunnel Diodes-Photo Diodes- 6
v Photo conductive Cells - Lighi- Emitting Diodes,. Liquid-Crystal Displays- Solar Cells-
Thermistors. _
POWER DEVICES AND DISPLAY DEVICES |
SHicon-Controlled Rectifier-Construction, Operation and Characteristics, Applications- 6
v DIAC-TRIAC- Unijunction Transistors-Photo Transistors.
Total Instructional Hours 30
Upon successiul completion of the course, the students will have the ability to:
CO1: Describe the structure and working principle of PN junction and Zener diodes.
CO2: Demonstrate the characteristics of diffevent types of BJT and compare
Course CO35: Infer and compare the characteristics of JFET and MOSFET
Qutcomes CO4: Relate various spectal semiconductor devices
CO3: Interpret and associate the usage of different power and display devices
TEXTBOOKS:
T1.Robert Boylestad and Louis Nashelsky. “Electron Devices and Circuit Theory” Pearson Education India, 11" edition,
July 2015,
REFERENCEBOOKS:

R1-R.S.Sedha,—A Textbook of Applied Elcctronics S.Chand Publications,2006.

R2- J Millman. CCHalkias, Satvabrata Jit, “Electronic Devices & Circuits”, Tata McGraw Hill, 2010.

i
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CcOo/PO | POL | PO2 | PO3 PO4 | POS | PO6 | PO7 | POS | PO9 | POI10 | PO1Y | POI2 | PSO 1 | PSO2
CO1 3 3 2 3 2 2 - - - - 2 2 3 2
CcCO2 .3 3 2 3 2 2 - - - - 2 2 3 2
CO3 3 2 3 3 2 2 - - - - 2 2 3 2
CO4 3 - 2 3 2 2 2 - - - - 2 2 2
CO5 3 2 3 3 2 2 - - - - 2 2 3 3
AVG 3 24 2.6 28 2 2 - - - - 2 2 3 2.2
f
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{ Course .

PI”S(E:’I&;IJ:S;E Code Name of the Course L T P C
PHYSICS FOR ELECTRICAL AND ELECTRONICS

B.E./11 22PH2154 SCIENCE 2 0 2 3

To Extend the knowledge about fiber optics ih engineering field.

To Acquire knowledge on basics of electrical properties of solid materials.
Course To Gain knowledge about mechanical properties of materials.

Objective To Enhance the basics of wave properties of light.

To Acquire fundamental and application of superconducting materials.

. . Instructional
Unit Description

Hours

BASICS OF FIBRE OPTICS
Principle and propagation of light through optical fibers — Derivation of numerical aperture and acceptance

I angle - Classification of optical fibers (based on refractive index, modes and materials) — Fiber optical 9
communication link — Fiber optic sensors — Temperature and displacement sensors. :
Determination of aceeptance angle and numerical aperture in an optical fiber.
Visit to IDA lab.
ELECTRICAL PROPERTIES OF MATERIALS

1 Classical free eleciron theory - Expression for electrical conductivity — Thermal conductivity, 5
expression — Widemnann - Franz law — Success and failures — Quantum theory — Postulates - Fermi - Dirac
statistics — Effect of temperature on fermi function — Density of energy states — concentration of electrons.
MECHANICS OF MATERIALS

- |[Elasticity ~ Hooke‘s Jaw —stress-strain diagram — bending moment — depression of a cantilever — derivation
i of young's modulus of the material of the beam by wniform bending - theory and experiment. Twisting 12

couple - Torsion pendulum: theory and experiment.
Determination of Young's modulus by uniferm bending methed
Determination of Rigidity modulus — Torsion pendulum

PHOTONICS _
Spomtaneous emission and stimulated emission - Population inversion — Pumping methods — Type of lasers
- Nd: Y AG laser and COslaser. Laser Applications - Industrial applications of laser. Interference - Conditions
1V Hor sustained Interference — air wedge and it’s applications. 12
Determination of Wavelength and particle size using Laser
Determination of thickness of a thin wire — Air wedge method
V-Lab- https://vlab.amrita.edu/?sub=1&breh=189&sim=342 &cnt=1

MAGNETIC AND SUPERCONDUCTING MATERIALS
Origin of magnetic moment — Bohr magnetron — comparison of Dia, Para and Ferro magnetism - Domain
¥V theory — Hysteresis — soft and hard magnetic materials. Superconductivity: properties (Messiner effect, effect 6
of magnetic field, effect of current and isotope effects) — Type | and Type 1l superconductors — Applications
of superconductors —SQUID, Cryotron and magnetic levitation.

Total Instructional Hours 45

At the end of the course. the learner will be able to
CO1: Relate the basics of fiber optics and its applications
Course | CO2 Familiarize knowledge on basics of electrical properties of solid materials.
Qutcome | CO3: Relate mechanical properties of materials and applications
CO4: Recall the basics of wave properties of light.
CO3: Relate the Superconducting material and their applications

TEXTBOOKS:
T1 - Rajendran V, Appl‘icd Physics Tata McGraw HEH Pubiishing Company Limited, New Delhi, 2017.

T2 - Gaur R.K. and Gupta ".1.. Engineering Physics, gt cdmon Db'mp“thal Publications (P Ltd.. New Delhi, 2013,

REFERENCFEBQOKS:
R1 - MN Avadhanulu and PG Kshirsagar “A Text Book of hnmneermg p,h\ sics” S. Chand  and Company Itd., New
Delhi 2018

R2 - Halliday. D.. Resnick. R. and Walker, J. "Prmc:pies oflesscs" Wﬁm 2020. 7
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WEB REFERENCES

1. https://nptel.ac.in/courses/104104085/

2. https://mptel.ac.in/courses/112106227/

3. https://en.wikipedia.org/wiki/Aerospace materials/
4. https://nptel.ac.in/courses/105105177/

5. hittps://nptel.ac.in/courses/104104085/

CO/PO | PO1 | PO2 | PO3 | PO4 | POs | PO6 | PO7 | POS | PO9 | PO10 | POIT | POI2
cOol 3 2 3 1 2 [ 1 - 1 - 2 p)
co2 3 3 3 2 2 , 3 B} . } N 3
CO3 2 3 2 1 2 I 1 - 2 2 3
CO4 2 3 3 2 2 i ! - 1 . 2 2
Ccos 3 3 3 9 5 i} 3 i _ i ) 5
AVG | 26 | 28 | 28 | 1.6 | 20 | 1.0 1.8 . 3 0 - 2.6 2.6
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Programme/ Course
Sem Code Name of the Course L T P C
B.E./B.Tech/II | 22HE2151 EFFECTIVE TECHNICAL COMMUNICATION 2 0 2 3

The learner should be able to:
1. Extend the knowledge about fiber optics in engineering field.
Course 2. Acquire knowledze on basics of electrical properties of solid materials.
Ohjective 3. Gain knowledge about mechanical properties of materials.
4. Enhance the basics of wave properties of light.
5. Acquire fandamental and application of superconducting materials.

instructional

Unit Description Hot:
. 0L1S
BASICS OF FIBRE OPTICS
Principle and propagation of light through optical fibers - Derivation of numerical aperture and acceptance
I langle — Classification of optical fibers (based on refractive index, modes and materials) — Fiber optical 9

communication fink — Fiber optic sensors — Temperature and displacement sensors.
Determination of acceptance angle and numerical aperture in an optical fiber. Visit to 1DA lab.

ELECTRICAL PROPERTIES OF MATERIALS
Classical free electron theoty - Expression for electrical conductivity — Thermal conductivity, expression — 6

i Widemann - Franz law — Success and failures — Quantum theory — Postulates - Fermi - Dirac statistics —
Effect of temperature on fermi function — Density of energy states -- concentration of electrons.
MECHANICS OF MATERIALS
Flasticity — Hooke‘s law —stress-strain diagram — bending moment — depression of a cantilever — derivation
- of young's modulus of the material of the beam by uniform bending - theory and experiment. Twisting 12

couple - Torsion pendutlum: theory and experiment.
Determination of Young’s modulus by uniform bending method
Determination of Rigidity modulus — Torsion pendulum

PHOTONICS

Spontaneous emission and stimulated emission — Population inversion — Pumping methods — Type of lasers
- Nd:YAG laser and CO-laser. Laser Applications - Industrial applications of faser. Interference - Conditions
jv  [for sustained Interference — air wedge and it’s applications. 12
Determination of Wavelength and particle size using Laser
Determination of thickness of a thin wire — Air wedge method
V-Lab- https:/viab.amrita.edu/?sub=1&brch=189&sim=342&ent=1

MAGNETIC AND SUPERCONDUCTING MATERIALS

Origin of magnetic moment — Bohr magnetron — comparison of Dia, Para and Ferro magnetism — Domain
Y itheory ~ Hysteresis — soft and hard magnetic materials. Superconductivity: properties (Messiner effect, effect 6
of magnetic field, effect of current and isotope effects) — Type | and Type 11 superconductors — Applications
of superconductors —SQUID, Cryotron and magnetic levitation.

Total Instructional Hours 45

At the end of the course, the learner will be able to
CO1: Relate the basics of fiber optics and its applications
Course | CO2 Familiarize knowledge on basics of electrical properties of solid materials.
QOutcome| CO3: Relate mechanical properties of materials and applications
CO4: Recall the basics of wave propertics of light.
[ CO3: Relate the Superconducting material and their applications

T TEXTBOOKS:

T1 - Rajendran V. Applied Physics. Tata McGraw 1Hill Publishing Company Limited, New Delhi, 2017.
T2 - Gaur R.K. and Gupta S.L.. Engineering Physics. ¥ edition. DhanpalRai Publications (P} Ltd.. New Delhi, 2013

REFERENCEBOQOKS:
R1-M. ’\I Avadhanulu and P(J Kshlrsa ar“A Teu Bo()k of Enomeemw ph' sics” S, Chand and Company ltd.. New Deihi 2018

Dean g‘é@éém dioay
~ BICET 26

- Bog =
&dwc—i i i;jCET




PROGRAMME

COURSE CODE NAME OF THE COURSE L

B.E/B.Tech

PROGRAMMING USING C

22C82255 2

Course

Objective

To develop simple algerithms for arithmetic and logical problems.
To understand and implement the fundamental concepts in a program.

Ll

5. To understand the use files to perform read and write operations

To enable how to implement conditional branching, iteration and recursion.
To understand how to decompose a problem into functions and synthesize a complete program
and to enable them to use arrays, pointers, strings and structures in solving problems.

Unit

Description

Instructional
Hours

Basies of C Programming

Structure of C program-C programming: Data Types-Keywords—Variables -Operators:
Precedence and Associativity-Expressions—Input/ Quiput statements Decision making
statements - Looping statements — Pre-processor directives -Compilation process

5+4(P)

11

Arrays and Strings
Introduction to Arrays: Declaration, Initialization-One dimensional array—Two
dimensional arrays— String operations and String functions

S+4(P)

Hi

Functions and Pointers .

Introduction to functions: Function prototype, function definition, function call -
Parameter passing: Pass by value, Pass by reference — Recursion — Pointers —Pointer
operators—Pointer arithmetic—Arrays and pointers

5+4(P)

v

Structures and Unions
Structure - Nested structures— Array of structures ~Setf-referential structures — Dynamic
memory allocation — Typedef-Unions --Union of Structures

7+2(P)

File Processing
Files—Types of file processing: ‘%equentlal access, Random access-—-Sequential access
file-Random access file — Command line arguments

T+2{P}

TOTAL INSTRUCTIONAL HOURS

45

14
z
=

List of Experiments

Programs using [/O statements and expressions

Write a program fo find whether the given year is leap year or Not

Design a calculator to perform the operations, namely, addition, subtraction, multiplication and division

Write a program to find Sum of Digits of two number

Check whether a given number is Armstrong number or not

Write a program to find addition of two Matrix.

Write a program for compute transpose of a matrix.

Write a program to find Palindrome of a given String

Find a factorial of a number using recursion

Sort the list of numbers using pass by reference

Compute internal marks of students for five different subjects using structures

Generate salary ship of emplovees

Write a program to copy the content of tile to another file

Bl |roi—|S

Find the total number of characters, words and lines in given file.

e | | f e | [ OO | O EA ] e [ B —

th

Write a program to swap operation using command line arguments for input

Course
Outcome

At the end of the course, the learner will be able to )

COl: Develop simple algorithms for arithmetic and logical problems.
CO2: Test and eyecute the programs and correct syntax and logical errors.
CO3: Implement conditional branching. iteration and recursion.

C04: Decompose a problem inta functions and symﬁésize_ a complete program and use arrays, pointers, strings

and structures to formulate algorithms and pmﬂrams
( (51 Use files to perform read and write

4r
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TEXT BOOKS:

T1:Balagurusamy, “Programming in ANSI C”, Tata McGraw, 7t Edition, 2001, ISBN 13:97893392 19666

T2: Behrouz A. Forouzan, Richard F. Gilberg, J. Jaya, S. Shankar, 1. Jasmine Selvakumarileya,

M. Ramya Devi, “Computer Programming in C”, Cengage Learning, 2022.

T3: Byron Gottfried, “Programming with C”, Schaum’s Qutlines Series, McGraw Hill Education, 3 edition, 2017.

REFERENCE BOOKS:

R1: Schildt Herbert, “C: The Complete Reference”, Tata McGraw Hill Education, 4™ edition, 2014.

R2: R. 8. Bichkar, “Programming with C”, Universities Press, 2™ edition 2012.

R3: YashvaniKanetkar, “Exploring C”, BPB Publishers, 2™ edition, 2003.

R4: W. Kernighan Brian, Dennis M. Ritchie, “The C Programming Language”, PHI Learning, 2" edition, 19838
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Programme Course Code Name of the Course

B.E/B.Tech 22ME2001

ENGINEERING PRACTICES
(Common to all branches)

Course Objective To provide exposure to the students with hands on experience on various

basic engineering practices in Civil, Mechanical and Electrical Engineering.

Unit Description of the Experiments
GROUP A (CIVILAND MECHANICAL)
L. Preparation of Single pipe line and Double pipe line connection by using valves, taps,
couplings, unions, reducers and elbows.
2. Arrangement of bricks using English Bond for one brick thick wall for right angle comer
jJunction and T- junction T
3. Arrangement of bricks using English Bond for one and a half brick thick wall for right angle
corner and T- junction A
4, Preparation of arc welding of Butt joints, Lap joints and Tee joints.
3. Practice on sheet metal Models— Trays and funnels
6. Hands-on-exercise in wood work, joints by sawing, planning and cutting.
7. Practice on simple sfep turning, taper turning and drilling.
8. Demeonstration on Smithy operation.
. 9. Demonstration on Foundry operation.
10.  Demonstration on Power tools.
GROUP B (ELECTRICAL ENGINEERING)
1. Residential house wiring using switches, fuse, indicator, lamp and energy meter.
2. Fluorescent lamp wiring,
3. Stair case wiring. _
4. Measurement of Electrical quantities — voltage, current, power & power factor in single phase
circuits.
5. Measurement of energy using single phase energy meter.
6.  Soldering practice using general purpose PCB.
7 Measurement of Time, Frequency and Peak Value of an Alternating Quantity using CRO and
. Function Generator. :
8. Study of Energy Efficient Equipment’s and Measuring Instruments.
_ Total Instructional Hours 45
o Fabricate wooden components and pipe connections including plumbing works.
Course « Fabricate simple weld joints.
Outcome » Fabricate different clectrical wiring circuits and understand the AC Circuits.
CO/PO POL1 PO2IPO3 | PO4| POS POG/POT7/POSPOY PO10 PO1L| POI12 | PSO1 ! PSO2
CO1 - -0 - - - : - - - - - - - -
co2 | - -1 - - - -1 - - - - - - :
CO3 3 - - - - - - t 1 - - - - |
- CO4 - - - - - - - - - - - - - -
CO5 - - - - - - - - - - - - - -
AVG | 3 | - - - - - - - - - \ 1




Programme | Course Code Name of the Course LIT| P | C
B.E/B.TECH 22HE2071 DESIGN THINKING 21 0 0 2
The student shouid be able to
C o 1. Toexpose students to the design process
Ob?urts' 2. Todevelop and test innovative ideas through a rapid iteration cycle. o
jective 3. To provide an authentic opportunity for students to develop teamwork and leadership skills
. Description Instructional
Unit Hours
DESIGN ABILITY
I Asking Designers about what they Do — Deconstructing what Designers Do — 6
Watching what Designers Do — Thinking about what Designers Do — The Natural
Intelligence of Design Sources
DESIGNING TO WIN
B | Formula One Designing — Radical Innovations — City Car Design — Learning From 5
Failures — Design Process and Working Methods
o DESIGN TO PLEASE AND DESIGNING TOGETHER
Background — Product Innovations — Teamwork versus Individual work — Roles and 6
Responsibilities — Avoiding and Resolving Conflicts,
DESIGN EXPERTISE
v Design Process — Creative Design - Design Intelligence — Development of Expertise 6
—Novice to Expert. Critical Thinking — Case studies: Brief history of Albert Einstein,
Isaac Newton and Nikola Tesla
DESIGN THINKING TOOLS AND METHODS
v Purposeful Use of Tools and Alignment with Process - Journey Mapping - Value 7
Chain Analysis - Mind Mapping — Brainstorming - Design Thinking Application:
Design Thinking Applied to Product Development
30
Total Instructional Hours
After completion of the course the learner will be able to
CO1: Develop a strong understanding of the Design Process
Course "y : : o e
Outcome (2: Learn to develop and test innovative ideas through a rapid iteration ¢ycle,

ICO3: Develop teamwork and leadership skills

TEXT BOOKS: <
T1 - 1. Nigel Cross, “Design Thinking™, Kindle Edition.

REFERENCE BOOKS:
Ri -Tom kKelley, “Creative Confidence™, 2013.
R2 - 3. Tim Brown, “Change by Design”, 2009.

b
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CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 [POS8| POY9 PO10|PO11|PO 12| PSOL | PSO2
co1 3 3 1 3 2 I - - 2 - - 1 I -
cO2 3 2 1 3 3 - 1 2 - - 2 | 1
CcO3 3 3 1 3 2 i - i 2 - - } 1 !
CO4 3 2 I 3 - 1 - | - - - 2 1 I
CO5 3 1 1 3 2 2 - - 2 - - 1 1 -
AVG 3 2 I 3 2 2 - 1 2 - - 1 1 1
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Programme | Course Code Name of the Course L T P C
B.E/
B.TECH 22HE2072 SOFT SKILLS AND APTITUDE 1 0 g 1
The student should be able to
1. To develop and nurture the soft skills of the students through instruction, knowledge acquisition
Course demonstration and practice.
Objective | 2. To enhance the student’s ability to deal with numerical and quantitative skills.
3. To identify the core skills associated with critical thinking.
4. To develop and integrate the use of English language skills
. Description Instructional
Umit P Hours
Lessons on excellence
1 Skill introspection, Skill acquisition, consistent practice o)
Logical Reasoning
Problem Solving - Critical Thinking- Lateral Thinking - Coding and Decoding — Series —
I Anatogy - Odd Man Qut - Visual Reasoning - Sudoku puzzles - Attemlon to detail 10
Quantitative Aptitude :
Addition and Subtraction of bigger numbers - Square and square roots - Cubes and cube roots
T - Vedic maths techniques - Multiplication Shorteuts - Multiplication of 3 and higher digit
. numbers — Simplifications - Comparing {ractions - Shortcuts to find HCF and LCM - 10
Diivisibility tests shortcuts - Algebra and functions
Recruitment Essentials
v Resume Building - Impression Management 4
Verbal Ability
Nouns and Pronouns — Verbs - Subject-Verb Agreement - Pronoun-Antecedent — Agreement -
A Punctuations 4
Total Instructional Hours 30
After completion of the course the learncr wiil be able to
COI: Students will analyze interpersonal communication skitls. pubtic speaking skills.
CO2: Students wiil exemplify tautology, contradiction and contingency by logical thinking.
CO3: Students will be able to develop an appropriate integral form to solve all sorts of
Course quantitative problems.
QOuteome’ COA4: Students can produce a resume that describes their education, skills, experiences and measurable
achievements with proper grammar. format and brevity
CO5: Students will be developed to acquire the ability to use English language with an error while
making optimum use of grammar.
REFERENCE BOOKS:

R1 - Quantitative Aptitude — Dr. R § Agarwal
R2 -Speed Mathematics: Secret Skills for Quick Calculation - Bill Handiey
R3 -Verbal and Nan — Verbal Reasoning — Dr. R S Agarwal

R4- Objective General English - S.P.Bakshi
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Programme

Course Code Name of the Course LT P

B.E/B.TECH

22MC2094/2095 TAMILS AND TECHNOLOGY 210 0

To Acquiring knowledge of industry during the Sangam Period.
To Collaborate learning about house design, sculpture and temples during Sangam Period.

Course To Develop Knowledge in metallurgical studies as a source of historical and archaeologicai evidence.
Objective To Acquiring knowledge about 'fmcient techr_liques used in agriculture and agro processing
To Interpret Knowledge of Tamil language literature.
. Description instructional
Unit Hours
WEAVING AND CERAMIC TECHNOLOGY
i Weaving Industry during Sangam Age — Ceramic technology — Black and Red Ware 6
Potteries (BRW) - Graffiti on Potteries.
DESIGN AND CONSTRUCTION TECHNOLOGY
i Designing and Structural,construction House & Designs in household materials during
Sangém Age — Building materials and Hero stones 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 5
Madurai Meenakshi Temple}- Thirumalai Nayakar Mahal — Chetti Nadu Houses, Indo
— Saracenic architecture at Madras during British Period. B
MANUFACTURING TECHNOLOGY
Hl Art of Ship Building — Metallurgical studies — Iron industry ~ kron smelting, steel -
Copper and goldCoins as source of history -- Minting of Coins — Beads making-
industries Stone beads -Glass beads —~ Terracotta beads -Shell beads/ bone beats — 6
Archeological evidences — Gem stone types described in Silappathikaram.
AGRICULTURE AND IRRIGATION TECHNOLOGY
Dam, Tank, ponds, Stuice, Significance of Kumizhi Thoompu of Chola Period, Animal
v Husbandry — Wells designed for cattle use — Agriculture and Agro Processing — 6
Knowledge of Sea - Fisheries — Pearl — Conche diving — Ancient Knowledge of Ocean
- Knowledge Specific Society. N
SCIENTHIC TAMIL & TAMIL COMPUTING
v Development of Scientific Tamil — Tamil computing — Digitalization of Tamil Books ~ 7
Development of Tamil Software - Tamil Virtual Academy — Tamil Digital Library —
i()nline Tamil Dictionaries — Sorkuvai Project.
30
Total Instructienal Hours '
After completion of the course the learner will be able to
CO1:Recognize ancient business .
Course C(2: Distinguish Sangam period building materiat and types of sculpture.
Outcome CO3: Identify the source of historical and archaeological
L 04: Demonstrate the techniques.used in agriculture and agro processing.
CO5:Understand the new software of Tamil _!gt‘nguage_. ' \
- e L H
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CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | POL0 | POI1 | POI2
CcOo1 2 3 3 - - - - - 2 - - 2
co2 2 3 3 - - - - - 2 - - 2
CO3 2 3 3 - - - - - 2 - - 2
CO4 2 3 - - - - - 2 - - 2
COs 2 3 - - - - - - 2 - - 2
AVG 2 3 3 - - - - - 2 - - 2
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Programme

Course Code Name of the Course L{iT|P|C

BE/BTECH

SOCIAL SERVICES AND COMMUNITY

22MC2093 DEVELOPMENT 10|01

Course
Objectives

To Acquire the knowledge and active participate in social service and community
development activities.

To Understand the concept of disaster management and role of NCC cadets in disaster
management.

To Understand the concept thinking and reasoning process.

To Understand about maps and use of bearing and service protector

'To Know about the principles of flight and Aero foil structure and ATC procedures.

Unit

Instructional

Description Hours |

SOCIAL SERVICES AND COMMUNITY DEVELOPMENT
Basics of social services and its need - Rural development programs -

I Contribution of youth towards social welfare - NGQs in social services 3

Swach bharath Abhiyan - Social evils - Mission Indradanush — Betibacho
Betipado - Digital awareness - Constitution day.

DISASTER MANAGEMENT

1 Organization of Disaster management -Types of emergencies - Natural and 3

manmade disasters - fire service and fire fighting - prevention of fire.

PERSONALITY DEVELOPMENT

Introduction to personality development - public speaking Intra and Inter
TH . - S . .
personal skills -self awareness - critical thinking - Decision making and
problem solving,

MAPF READING
Types of maps ~ conventional signs - scales and Grid system - relief and

v contour gradient - cardinal points - Types of North - types of bearing and 3

use of service protector - Prismatic compass and its uses - sefting of map -
finding North and own position.

PRINCIPLES OF FLIGHT AND AIRMANSHIP

Introduction to principie of flight - Forces acting on the aircraft - Angle of
v attack - Angle of incidence - Newton's - law of motion - Bernauli's theorem
and Venturi effect - Aerofoil - Airfield layout - ATC (Alr Traffic Control} -
circuit procedures - Aviation medicine.

(%)

Total Instructional Hnu'rs £S5

Course
Outcome

After completion of the course the learner will be able to
CO1: Perform the social services on various occasions for better commumity and social life
CO2: Appreciate the need and requirement for disaster management and NCC role in dtsdster

management activities.

CO3: Define thinking, reasoning, critical thinking and creative thinking
CO4: Use of bearing and service protector and locate the places and objects on the ground.
CO5: Understand the principles of flight and Acrofoit structure

Y
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Text Books:

1. NCC cadet Guide (SD/SW) Army

2. NCC cadet Guide (SD/SW) Airforce.

3. ANOs Guide (SD/SW) by DG NCC, Ministry of Defence, New Delhi

4. Digital Forum App 1.0 & 2.0, by DG NCC DG NCC, Ministry of Defence, New Dethi
Reference Books:

1. UGC and AICTE circulated syllabus
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SEMESTER 1
S. | COURSE COURSE
COURSE TITLE P | C |TCP!| CIA | ESE | TOTAL
NO| CODbE CATEGORY| © | T
THEORY
I | 22MA1101 |MATRICES AND CALCULUS BsC | 3 1] o ] a4 ] 4 a0 ] e | wo
THEORY WITH LAB COMPONENT
2 | 22CY1151  {CHEMISTRY FOR CIRCUIT ENGINEERING BSC 2 o] 21 3 4 150 ¢ 50 {00
3 | 22HEN1SE |ENGLISH FOR ENGINEERS HSC 2 Lol 21 3 1 4 {50 30 100
4 | 22ECI151 |ELECTRON DEVICES 1SC 2 ol 2| 3| a4 |36 | 30 100
arT1131/ |PY THON PROGRAMMING AND
PRACTICES/ OBJECT ORIENTED o .
N
5 | 22C81152 PROGRAMMING USING PYTHON (IBM ESC/ACC 2 0 2 3 4 50 30 1OG
STUDENTS ONLY)
EEC COURSES (SE/AE)
6 | 22mE1071 {URY AEC > Lot o | 2] 3 | 2| 6o 100
7 |22HE1072  |ENTREPRENEURSHIP & INNOVATION AEC b lo oo I 1 {100 o 100
MANDATORY COURSE
22MCI09V | s uSp(p LD G BIT LB LILpLD/Indian ‘
(T MC
8 192Mc1092 | Constitution ¢ 200 02 0w 100
TOTAL| 16 | 1 | 8 | 19 | 26 | 480 | 320 | 800
SEMESTER I1 ;
S. | COURSE COURSE o f
COURSE TITLE TP | C|IcPiCIA ESE |TOTAL
Nol  cope CATEGORY L ; SE|TO
THEORY
| 22MA2102 | DIFFERENTIAL EQUATIONS AND LAPLACE TRANSFORM BSC 3004t g | a0 rao
2 1 22072161 | ENVIRONMENTAL STUDIES ESC 2000023 baoes | w0 |
3| 29PH2101 [ BASICS OF MATERIAL SCIENCE BSC 2 lo o2 40 en |t
[
THEORY WITH LAB COMPONENT
40 22PH2ISE | PHYSICS FOR CIRCUIT ENGINEERING PROGRAMME BSC 2lol 20314050350 100
5 | 22HE2151 |FEPECTIVE TECHNICAL COMMUNICATION HSC 2lol2]3 450 50| o0 |
22052255 | PROGRAMMING USING C . PCC o
6 oo _ Bl SN 210 234 500 50 1o
22052253 |JAVA FUNDAMENTALS (IBM STUDENTS ONIY) Icc B
PRACTICAL
7 | 23ME2008 [ENGINEERING PRACTICES IsC 010422 enan | o
I 3 :
EEC COURSES (SE/AE)
‘ T
8 | 22012071 IDESIGN THINKING ARC Clo 222 ol oo o



)

22MC2091 MC
10| 5onioa092 [DOBOO000D00/ Heritage of Tamils _ 21010} 0 2 100] 0| 100
R All students shall enroll, on admission, in
11 | 22Mc2093 NCC #NSS 7 YRC/ SPORTS 7 CLUBS /7 SOUIETY SERVICE - MC anyone of the personalily and character
' ENROLEMENT (COMMON) development programmes and undergo
training for about 80 hours
TOTAL| 17 1 1 | 12122129 1630|370 1000
SEMESTER III
COURSE ' -
S.N | COURSEC L T| P | € |TCP| ClA | ESE| TOTAL
o ODE COURSETITLE CATEGORY
THEORY
COMPLEX ANALYSIS AND
1 22MA3102 | TRANSFORMS (common to ECE, EEE. BSC 3 1 0 4 4 40 60 109
EIE)
2 22EC3201 | ELECTRONIC CIRCUITS PCC 3 0 0 3 3 40 60 100
3 22EC3202 | SIGNALS AND SYSTEMS pPCC 3 0 0 3 3 40 60 100
4 22EC3203 | DIGITAL ELECTRONICS PCC 3 ] 0 3 3 40 60 10
b 22EC3204 | CIRCUITS AND NETWORKS ESC 2 0 0 2 3 100 - 100
THEORY WITH LLAR COMPONENT
6 22EC3251 | OOPS USING JAVA ESC 2 170 2 3 3 50 ; 50 100
PRACTICAL
7 22EC3001 | ELECTRONIC CIRCUITS LABORATORY PCC 0 0 3 1.5 3 60 40 100
3 22E€3002 | DIGITAL ELECTRONICS LABORATORY PCC 0 0 3 1.5 3 60 40 100
EEC COURSES (SE/AE)
9 22HE3071 | SOFT SKILLS -2 SEC 1 0 0 1 1 100 0 100
10 | 22RC3901 | MINIPROJECT 1 AEC 0 0 0 2 1 100 0 100
ESSENCE OF INDIAN TRADFFIONAL .
il 22MC3191 KNOWLEDGE MC 2 0 0 0 2 100 0 100
TOTAL 19| 1 8 24 29 | 730 1 370 1100
SEMESTER IV
COURSE
S"\N CE’I:TEE COURSE TITLE CATECORM L| T P C TCP CIA | ESE | TOTAL
i LAOUrLrey i | !
[
THEORY
1 22HE4101  |IPR AND START-UPS HSC 2 0 ] 2 2 40 60 100
2 22EC4201 ELECTRO MAGNETIC FIELDS PCC 3 0 0 3 3 40 60 100
3 22134202 ANALOG COMMUNICATION PCC 3 0 0 3 3 40 60 100
4 22EC4203  |LINEAR INTEGRATED CIRCUITS PCC 3 0 0 3 3 40 60 100
5 2R304 | IRANSMISSION LINES AND PCC slol ol 31 31 4] 60 100
WAVEGULIES l 1

40



THEORY WITH LAB COMPONENT
6 22EC4251 L CONTROL SYSTEM PCC 2800 2183 13 150150 100
. |DATA COMMUNICATION AND o 5
7 MECAS |l S PCC 200 2 1 3 1 3150 50 100
PRACTICAL
8 22BC4001  [LINEAR INTEGRATED CIRCUITS LAB PCC ol o] 3 |15] 3 | 60| 40 100
9 27BC4002  ANALOG COMMUNICATION LAB PCC o bol 3 15| 3 | 60 | a0 100
EEC COURSES (SE/AE)
2HEAGTT ' ' . SEC
. 22MC4091  INDIAN CONSTITUTION MC 0 (
' TOTAL| 21 | 480 | 1100 |
SEMESTER V
COURSE
S.N COURSE COURSE TITLE CATEGORY L T P C |TCP CIA | ESE | TOTAL
o CODE
THEORY
L1 2arcszor | ODIGITAL COMMUNICATION pCo 1ol o | 2 ] 3 | 20 1 & 100
2 22LC5202 | ANTENNA AND WAVE PROPAGATION|  PCC 3010 0 1 4 | 3 | 40| 60 100
[ MICROPROCESSORS AND
3 2EC5203 |y ROLL bR PCC 3000 | 3 | 3|40 e 100
4 | 22BC53XX | PROFESSIONAL ELECTIVE-1 PEC 300l o | 3 | 3 | 4 | 60 100
5 | 22CC33XX | PROFESSIONAL ELECTIVE-2 PEC 3001 0 1 3 1 3 |46 100
6 | 22ECS3XX | PROFESSIONAL ELECTIVE-3 PEC 300l 03] 3 |46 100
PRACTICAL
MICROPROCESSORS AND ,
7 DECSO0L | Son O TRl PRE L AB PCC olbol 3 [1s| 3 | 6 | 40 100
8 22EC5002 | DIGITAL COMMUNICATION LAB PCC ol o 3 | 15] 35 | 60| 40 100
EEC COURSES (SE/AE)
SOFT SKILLS -4 / FOREIGN .
9 2HESOTL | POT LIRS SEC 1o o | 1 11100 0 100
TOTAL 19 | 1 | 6 | 23 | 25 | 460 | 440 | 900
SEMESTER Vi
COURSE
S.N | COURSE COURSE TITLE, catecory L | T P | € |TCP  CIA| ESE| TOTAL
U CODE X G }
THEORY
1 2HS6101 | PROFESSIONAL ETHICS  ° HSC 3 o] o] 3 1 3 1 4 | 60 100
2 22EC6201  |EMBEDDED SYSTEMS AND IOT PCC alol o | 3| 3 | 4| e 100
s | 22BC63XX | PROFESSIONAL ELECTIVE-4 erce 13 1ol 01 3 1 3 [ o 0 o0
2ECEINY
4 PROFESSIONAL ELECTIVE-5 PECACC | 3 | 0| o | 3 | 3 | 40 | 60 100

41



5 22EC64XX | OPEN ELECTIVE — 1* OEC 300 0 3 3 | 40 | 60 100
THEORY WITH LAB COMPONENT
6 | 2ECE253 | DIGITAT SIGNAT, PROCESSTNG pec | o2 ol 2 3 4 | 30 | 50 100
v 22606254 | VLSIDESIGN PCC 2 o] 2 3 4 150 | 50 100
EEC COURSES (SE/AE)
8 | 22E0690] 1M1N1PROJBCT2 AEC o ol oo 2 1P 106y 0 100
TOTAL 19 | 0 | 4 | 23 | 26 | 400 | 400 800
SEMESTER VII
SN | COURSE COURSE L| T| P C |TCP | CIA | ESE | TOTAL
COURSE TITLE
o CODE CATEGORY| )
THEQRY
WIRELESS COMMUNICATION
i 22ECT200 | T WORKS PCC 3 Lot o 3 3 1 40 | 60 100
v 22BCT7202 | MOBILE COMMUNICATION PCC kI N O 3 5 1 46 1 60 100
3 22BC7203 | AUTOMATIVE ELECTRONICS PCC 3 Loy o 3 3 | 40 | 60 100
4 | 22ECTXXS bR GFESSIONAL ELECTIVE-6 PECACC | 3 | 0 0 © 3 1 3 | 40160 | 100
2IECTI51
5 22EC7AXX  |OPEN ELECTIVE — 2% QEC 3 0] 0 3 3 | 40 | 60 100
THEORY WITH LAR COMPONENT
papcrgor | CPTICAL COMMLUNICATION AND pOC N ) 4 s | s 190
6 | 22& MICROWAVE ENGINEERING ' | 1Y '
EEC COURSES (SE/AE)
7 | 22EC7901  |INTERNSHIP [ TAEC - -] - 2 1 | 100 | 0 100
TOTAL 17 | 0 | 2 | 20 | 20 | 350 | 350 700
SEMESTER VIII
SN| COURSE COURSE L, T| P Cc |Tcp | CIA | ESE | TOTAL
o CODE COURSE TITLE CATEGORY
EEC COURSES (SE/AE)
- PROJECT WORK/GRANTED _
1 22EC8901 | o DU T PATENT AEC o 1o | 20| 10| 20 | 100 | 160 200
TOTAY & | 6 | 26 | i6 | 20 | 160 | 3% i
Note:

1. *As per the AICTE guideline, in Semesters 1, II, III & IV NCC one credit subject is added as Value Added Course with Extra
Credit. Further, the students who enrolled his/her name in HICET NCC and Air Wing are eligible to undergo this subject. The
earned extra credits printed in the Consolidated Mark sheet as per the regulation.

2. NCC course ievel 1 & Levei Z will be added in the list of open elective subjects in the appropriate semesier. Further, the students’

- who have opted NCC subjects in Semester 1, II, III & IV are eligible to undergo NCC Open Elective Subjects.

3. The above-mentioned NCC Courses will be offered to the students who are going to be admitted in the Academic Year 2021 — 22
onwards.
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SEMESTER WISE CREDIT DISTRIBUTION
B.E./B. TECH. PROGRAMMES
S.No. Course Credits per Semester Total
Area Credits
I i m v v V1 Vil VIII
1 HSC 3 3 - 2 - 3 - - 1
2 BSC 7 9 4 - - - - - 20
3 ESC 6 4 5 - - - - - 15
4 PCC - 3 12 21 13 9 9 - 67
5 PEC - - - - 9 6 3 - 18
6 OEC - - - - - 3 6 - 9
7 EEC 3 3 3 1 1 2 2 10 23
8 MC 4 4
Total 19 22 24 24 23 23 20 10 165
Credit Distribution R2022
Semester I il H v A% Vi v Y1l Total
Credits 19 22 24 24 23 23 20 10 165
LIST OF INDUSTRIAL CORE COURSES
S. No. CODE Courses CAT |L|T|P|C|CIA ESE| TOTAL
1 22CS1152 | Object Oriented Programming using Python | ICC |20 |23} 50} 50 100
2 22CS2153 | Java Fundamentals ce (210123350 50 100
3 22EC3252 | Relational Database Management System cc (210{213] 507 50 100
4 22EC4252 | Design Thinking-An Introduction ce 12:0,213]50] 50 100
5 20BC8251 | Angular IS we (290 3150 50 100
6 22EC6251 | Node IS and Micro services cc 1210121375050 100
7 22EC6252 | loT and Spring Framéwork Icc 12101213 50|50 100
8 22EC7251 | Blockchain cc 21021350750 100

43




PROFESSIONAL ELECTIVES

Vertical 4

Vertical 1 Vertical 2 Vertical 3 Sienal and Vertical 5 Vertical 6
Electronic Communication Wireless l%“maa . Biomedical Diversified
System Design Systems Networks £ Technologies Courses
Processing
Foundation Skills
in Integrated %atelltte o Netwgrk Digital !nxage Medical App Development
Product Communication Security Processing Electronics
Development
Measurements Glo.bfll . Wireless Sensors | Audio Signal Medical .
and Positioning d Network Processin Informatics Web Technologies
Instrumentation Systems and Networks rocessIng €
loT Based Under Water High Speed Medical Image

Machine Vision

Ethical Hacking .

System Design Communication Networks Processing
| Artificial Cryptocurrency and
. RF System Cloud Inteltigence and Biomeltric rYp rency
PCE Design . . ) Blockchain
Design Computing Machine Systems .
. Technologies
Learning
ASIC Desien Software Defined | Wireless Broad :Inec;ug‘lalxletworks Medical 3D Printing and
g Radio Band Networks cep Rabotics Design "
Learning :
Introduction to Radar Virtual Reality Human 4G/5G
PLC : Cyber Forensics | and Augmented Computer Communication
P Technologies . . ,
Programming Reality Interface Networks

PROFESSIONAL ELECTIVE COURSES: VERTICALS
Vertical 1
Electronic System Design

- Course Periods Per | Total Contact
S No Course Title Category week otal 19 Credits
Code Periods
Li{ T P
Foundation Skills m
1. | 22EC5301 | Integrated Product PECI 3000 0 3 3
Development
7. | 22ECS302 i\”“fa?”‘"e’“e”.“ and PEC2 | 310! 0 3 3
nstrumentation
3. | 22EC5303 | loT Based System Design PEC3 3000 0 3 3
4, | 22EC6301 | PCB Design PECA4 310 0 3 3
5. | 22EC6302 | ASIC Design PECS 300 { 3 3
6. | ECTI01 i)n-iloduc,tlo_n to PLC PEC6 31 0 3 3
i Programming -
) Vertical 2
Communication Systems . o
. Periods Per |, ]
S No. Course Course Title Category week Fotat (..ontact Credits
Code = Periods
e P L T p
1. 1 22ECS5304 | Satellite Communication PECI 3000 0 3 3
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2. | 22EC5305 | Jlobal Positioning PEC2 | 310 0 3 3
- Systems
3. | 22BC5306 | Jnder Water PEC3 | 3]0 0 3 3
Communication
4. | 22EC6303 | RF System Design PEC4 310 3 3
5. | 22EC6304 | Software Defined Radio PECS 3100 0O 3 3
6. | 22EC7302 | Radar Technologies PEC6 310 0O 3 3
Vertical 3
Wireless Networks
Periods Per_
“1 Total Contact .
S No.Course Code Course Title Category week ° ? . on.ac Credits
- Periods
L|T| P
1. | 22ECS5307 | Network Security PEC1 3101 0O 3 3
2. | 22EC5308 | ireless Sensors and PEC2 | 3]0| 0 3 3
Networks
3. | 22EC5309 | High Speed Networks PEC3 370 0 3 3
4. | 22EC6303 | Cloud Computing PEC4 3101 0 3 3
5. | 22EC6306 | Vireless Broad Band PECS | 3]0 0 3 3
| Networks }
6. | 22EC7303 | Cyber Forensics PEC6 3,00 0 3 3
Vertical 4
Signal and Image Processing .
Periods Per
8 No.|Course Code Course Title Category week Total (.:(mtdtt Credits
Periods
. LT P
I 22EC5316 Digital Image Processing PEC]I 3107 0 3 3
2. 22605311 iAudio Signal Processing PEC?2 300 0 3 3
3. | 22EC5312 |Machine Vision PEC3 | 3]0 0 3 3
A AECEIOT Al‘tlft(‘:lai Inte!ll.gence and PECA 310 0 3 3
Machine Learning
5 YIECEI08 Ncura} Networks and Deep PECS 3lol o 3 3
- Learning
. [Virtual Reality and .
2 : C
6. 22ECT304 Augmented Reality PEC6 i 380 0 3 3
Vertical 5
Biomedical Technologies o
‘ Periods Per | Total
Course . . . .
S No.| Code - Course Title Category week Contact Credits
e ' LT P Periods
1. 22EC3311 | Medcal Electronics PECH 31090 | 4] 3 3
2. | 22ECS312 | Medical Informatics PECZ | 310 0 3 3
3. 22ECS313 | Medical Image Processing PEC3 3:0 0 3 3
4. 22EC6309 | Biometric Systems PECY 300 0 3 3
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5. | 22EC6310 | Medical robotics PECS 3101 0 3 3 3
%_ o Human - 0 3 -
6. 22BECT305 Computer Interface PEC6 3|0 i
Vertical 6
Diversified courses
— c Periods Per Total
ourse .
S No. Course Title Categor week Contact Credits
Code Y YT e Periods
I 22EC5314 | App Development PEC! 310 0 3 3
2. 22EC5315 | Web Technologies PEC2 310 0. 3 3
3. 22EC5316 | Ethical Hacking PEC3 3170 0 3 3
- Cryptocurrency and n -
) 3 A
4. 22BCE3TT Blockchain Technologies PECA 340 0 i 7
3. 22EC6312 | 3D Printing and Design PECS 310 1] 3 3
6. IECTI06 4G/5G Commumication PEC6 3 1o 0 3 3
Networks

OPEN ELECTIVE |
(VI SEMESTER — COMMON LIST FOR ALL THE PROGRAMS)

(EMERGING TECHNOLOGIES)

Students must choose an open elective course from the given list. The content of the course should not be related to their current program

of study.
PERIODS TOTAL !
SL. COURSE CATE "
PER WEEK | CONTACT . Strength
. COURSE TITL FORY CREDITS
NO CODE : TLE GO T T 1 p PERIODS
Artiticial InteBiigence and
1 22A16401 Machine Learning OEC 3 0 0 3 3 65
Fundamentals N
7 2208640 B}ock chain Technelogy OEC 3 0 0 7 3 130
Fundamentals
3 22EC6402 | 1oT Concepts and Applications)  OEC 3,010 3 3 130
4 IF640 | Data Science and Analytics OEC 3 0 0 3 3 130
Fundamentals i et
3 Z2BM6401 | 3D printing OEC 3 0 0 3 3 65
6 22AE6401 | Space Science OEC 3 0l o 3 3 65
7 . Introduction to Industrial .
22MT 64 2 - b 63
22MT6401 Engineering OFC 31010 2 2
. Industrial Safety and -
22M 2 L - OB = 7 63
8 MTedo Environment OEC 3500 _0 J 2
Climate Change and its
22CEG- = - - - A 65
9 22CE6401 Imipact OEC 3 0 0 3 3
. Environment and Sccial Impact -
22CE6402 - a 2 65
10 _"(%640' | Assessment ()}?C 2 U : 2 ’
11 22ME6401 Renewable Energy System OEC 3 0 0 3 3 63
Addisive Manufacturing r
o IIMEE402 2 e - : - 1 65
12 MPesd systems QLL T b0 2 2
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Intreduction to Industrial
- : 2 e 65
13 22E16401 Instrumentation and Contro! OEC 3 0 < 2
Basics of Automohile
2 X 1 2 65
4 [ 2286401 | b ering OEC | 3 | ¢ 3 3
Fundamentals of Electric .
15| 22EEGA01 1\ ohicles OEC 3|0 3 3 63
16 22FToe401 Traditional Foods OEC 3 0 3 3 65
Urban Agriculture and Organic
= 3 65
17 22AG640] Farming QEC 3| 0 3 3
18 | 22CH6401 | Waste to Energy conversion OEC 30 0 3 3 65
19 NCC Level - | OEC 310 3 3 65
OPEN ELECTIVE |l
(VIl SEMESTER - COMMON LIST FOR ALL THE PROGRAMS)
LLIFE SKILL COURSES
Students shall choose any one of the Life Skill courses from the open elective courses listed below.
COURSE PERIODS TOTAIL
SL. CODE COURSE TITLE CATEGORY | PER WEEK CONTACT | cpenire | Strength
NO. L T P PERIODS
' x - 130
1 22157401 | Ueneral studies for OEC 3 10 0 3 3
competitive examinations
Human Rights, Women - 1 q 130
2 22157402 Rights and Gender equity OEC 3 0 0 ’ ] .
: - 3
3 27187403 Indian ethos and Hioman OEC 3 0 0 3 3 0
values
i jal i ¢ : ” 130
4 97187404 Financial independence OLC 3 0 0 3 3 3
and management
5 | 221.87405 | Yoe@ for Human OEC 3 1ol o 3 3 B30
Excellence
6 221.87406 | Democracy and Geod OEC 3 o 0 3 3 130
i Governance T
7 22187407  NCC Level - 1 QOEC 3 0 0 3 3 130
ETREE ot 3
3 221.87408 Cyl?elc1 ime and OEC 3 0 0 3 3 130
Awareness o
AT G C i H ” . Bt
9 22LS7409 [“]I‘.St Atd and Emergency OEC 3 0 0 3 3 130
221,87 . o - - - 130
10 L7410 Busimess Communication | OEC 3 b 0 3 3 °




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 vertical 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.

Clause 4.10 of Regulation 2022 is applicable for the Enrolment of-B.E. / B. TECH. (HONOURS) / Minor

Degree (Optional).
HONOUR DEGREE VERTICAL COURSES
Verticai-1 Vertical II Vertical 11
S.No. | Senser Technologiefrs and IoT ertica Semiconductor Chip Design and

Advanced Communication Systems

Testin

1)
£

1 Realtime Embedded Systems Cognitive Radio Networks Wide Bandgap Devices
L Validation and Testing

2 1 ino )

2 Sensor for loT applications Remote Sensing Technology

3 Adva'nced Processor Rocketry and Space Mechanics Low Power VLSI

Architectures
4 IOT Processors Underwater Navigation Systems ,V,LSI Te-:stmg and Design for
= - Testability ~
3 Wearable Devices Massive MIMO Networks M]X?d Signal IC Design
Testing
6 Industrial [oT and lll(ﬁisti‘y 4.0 Advan.ced Wireless Communication Analog IC Design
Technigues i
Vertical-1
Sensor Technologies and loT
SNo. Course Code Course Title Category| L | T i P | C | CIA | ESE T(;JTA
! 22EC3305 | Realtime Embedded Systems HDC 30000103 40 6U 100
2 22EC6305 | Sensor for loT applications HDC 1310013 40 60 100
e e L] - e

3 22EC6306 | Advanced Processor Architectures HDC 3700103 44) 60 100
4 22EC7304 | 1OT Processors HDC 13170610103 40 60 100
5 22ECT7305 | Wearable Devices HDC ‘ 3000073 40 60 100
S |
6 22ECEZ0V ) Industrial [T and Indastry 4.0 HDC r 308400013 40 60 i00



Vertical-I¥
Advanced Communication Systems

S No. [Course Code Course Title Category| L | T | P | C | CIA | ESE TOLTA
| 22EC5306 | Cogmitive Radio Networks HDC 31003 40 60 100
2 22EC6307 | Remote Sensing HDC 3107013 40 60 100
3 22EC6308 | Rocketry and Space Mechanics HDC 3006103 40 60 100
4 22EC7306 | Underwater Navigation Systems HDC 3 O 013 40 60 100
5 22ECT7307 | Massive MIMO Networks HDC 31701053 40 60 100

Advanced Wireless Communication

6 22EC8203 . HDC 3,010 3 40 60 100
Techniques
Vertical-TI
Semiconductor Chip Design and Testing
S No.m |Course Code - Course Title Category! L | T | P | C | CIA | ESE TOLTA
1 22EC5307 ¢ Wide Bandgap Devices HDC 310013 40 60 100
2 22ECE300 | ¥ Alidation and Testing wpe |3 lo o 30 40 | 60 | 100

Technology

3 22EC6310 | Low Power VLSI HDC 3 01013 40 60 100
4 22pC7308 |V ESI Festingand Design for mpc |3l olol3 . 40 | e | 100
o Testability _ _ o
5 22EC7300 | Mived Signalle Design HDC | 3]0 0 ]3| 40 | 60 | 100
Testing -
6 22EC8202 | Analog IC Design HDC 3700743 40 1 60 100
MINOR DEGREE VERTICAL COURSES
Embedded and ToT
S Course ' Periods Per Total
. ' Course Title Catesory | Week Contact Credits
No. - Code i gon LT | P Periods
] 22EC5601 | Electronics for Embedded Systems MDC 3 ol o 3 3
2 27EC6601 | Microcontroller and its Applications MDC 3 0 0 3 3
3 | 92ECe607 | Sensor and Embedded SW}-'gtcms MDC 3 0l o 3 3
' MECT7601 | Fundamentals of loT MDC 3 WO 0 3 3
5 2.3EC7602 Industrial 0T and Industry 4.0 MDC 3 0 o 3 3
6 2ECR601 loT for Smart Svstems I MDC 3 0 _0 3 3
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Vertical 11

Fintech and Block Chain

Periods Per Total
S C((:)u:l'se Course Title Category week Contact | Credits
No. ode LT P Periods
1 22085602 | Financial Management MDC 100! 0 3 3
2 22MB6231 | Fundamentals of Investment MDC 37010 3 3
22MB6232 | Banking, Financial Services andinsurance MDC 30010 0 3 3
.. | Intreduction to Blockchain and its
4 22MB7231 Applications MDC 3 0 0 3 3
19MB7232 | Fintech Personal Finance and Payments MDC 3 0 3 3
6 22MB&231 | Introduction to Fintech MDC 3 0 3 3
Vertical 11
Entreprencurship
C Periods Per Total
S CO u:l‘se Course Title Category week Contact | Credits
No. oae L] 7T P | Pericds
1 | 22BA5601 | Foundation of Entrepreneurship MDC 30 0 0 3 3
o | 2ZBAGOOY T ioduction to Business Venture MDC 3 0 0 3 3
3 22BA6602 | Team Bulldn}g & . Leadership MDC 3 0 0 5 3
Management for Business
4 22BAT7601 | Creativity & ‘ Innovation  in MDC 3 0 0 3 3
Entrepreneurship
5 22BA7602 | Principles of - Marketing MDC 3 0 0 3 3
Management for Business
6 22BA860I Hum;m Resource Management MDC 3 0 0 3 3
) for Entreprencurs
22BA86O2 ! i W siness
7 £ Fmanecing New Business MDC 3 0 0 3 3
Ventures
Vertical I'V
© Environment and Sustainability
| . Periods Per Total .
NS Cé) u(lise Course Title Category week Contact | Credits
0. oge L T P Periods
| ICEXXXX Sustainable Infrastructure MDC 3 0 0 3 3
Development
3 MIAGE233 Sustainable Agricuiture and MDC 3 0 0 3 3
Environmental Management )
3 2ZBMO6I33 | Sustainable Bio Materials MDC 3 0 0 3 3
4 | 2omp73y | Materials for Energy MDC | 3] 0 | o 3 3
Sustainability ;
5 1 22CET233 Green Technology MBC 3 0 g 3 3
6& | 22CE8232 Environmental Quality Monitoring MDC 3 0 0 3 3
and Analysis )
Chairman Bos Dean-x cader}aics »
Chairman - Bos frsadl {508 GU ey PRINCIPAL

ECE - HiCET

HiCET

windnsthan College Of Enginecring & Technatoty
COMBATORE - 641 U2,
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Programme Course Code Name of the Course . : T P| C

BE 22EC4204 | TRANSMISSION LINES AND WAVEGUIDES | 3 | 0 | 0 | 3
1. Tointroduce the general theory of transmission lines and understand the various parameters
2. To understand the characteristics of transmission lines at radio frequencies.

Course 3. To provide knowledge on impedance matching techniques and problem solving using the

Objectives Smith Chart.
‘ 4. To study the behavior of guided waves between parallel planes
5. To impart knowledge on wave propagation in rectangular and circular waveguides.

Course pre-

i 22E(C3204-Circuits and Networks
requisites:

Instructional

Unit ) Description Hours

INTRODUCTION

General theory of Transmission lines: the transmission line - generat solution -
Infinite line - Wavelength, velocity of propagation - Waveform distortion —
I Distortion less line - Loading and different methods of loading - Line not 9
terminated in Z; - Reflection coefficient - calculation of current, voltage, power
delivered and efficiency of transmission - Input and transfer impedance -
reflection factor and reflection loss

TRANSMISSION LINE CHARACTERISTICS

Transmission line equations at radio frequencies - Line of Zero dissipation -
1 Voltage and current on the dissipation-less line, Standing Waves, Nodes,
Standing Wave Ratio - Input impedance of the dissipation-less line - Open and
short-circuited lines - Power and impedance measurement on lines - Reflection
losses - Measurement of VSWR and wavelength.

IMPEDANCE MATCHING

1 Impedance matching: Quarter wave transformer - Impedance matching by stubs
- Smgle stub and double stub matching - Smith chart - Solutions of problems
using Smith chart - Single and double stub matching using Smith chart.

GUIDED WAVES
Waves between parallel planes-Transverse Electric Waves-Transverse
v Magnetic Waves- Characteristics of TE and TM waves-Transverse 9
Electromagnetic waves- Velocity of propagation-Attenuation in parallel plane
guides- Wave Impedances

WAVEGUIDES '

Rectangular Waveguides - TM- dees in Rectangular gmdes -TE Waves in
v Rectangular Waveguides - Impaessibility of TEM waves in waveguides -Bessel 9
functions -TM and TE waves jn Circular wavegmdes -Wave Impedance and
Characteristic Impedances.

- . Total Instructional Hours 45

b —
Chairmay - 7.
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Upon successful completion of the course, the students will have the ability to:

1. Interpret the fundamental concepts and behavior of transmission lines under various
operational scenarios.

Analyze the performance and characteristics of transmission lines at radio frequencies.
Utilize impedance matching methods and solve problems using the Smith Chart effectively.
Gain in-depth knowledge of guided waves and analyze their characteristics.

Evaluate the wave propagation mechanisms in rectangular and circular waveguides.

Course
Qutcomes

W

TEXT BOOKS:

Ti- John D Ryder, “Networks Lines and Fields”, Prentice Hall of India, New Delhi, 2015.
T2- Edward C. jordan & Keith'G. Balmain, “Electromagnetic waves and Radiating Systems”, Second Edition,
Prentice-Hall Electrical Engineering Series, 2012.

REFERENCE BOOKS:

R1i-Reinhold Ludwig and Powel Bretchko, RF Circuit Design — Theory and Applicationsd, Pearson Education
Asia, First Edition,2001.

R2 - D. K. Misra, —Radio Frequency and Microwave Communication Circuits- Analysis and Design, John Wiley
& Sons, 2004,

R3 - Mathew M. Radmanesh, —Radio Frequency & Microwave Electronicsl, Pearson Education Asia, Second
Edition,2015. :

R4 - G.S.N Raju, "Electromagnetic Field Theory and Transmission Lines Pearson Education, First edition 2009.

f,?)/ PO1 | PO2'| PO3 | PO4 | POS | P06 | POT | POS | POY | POL10 | PO11 | POI2 | PSO1 | PS02
coi, 2 2| 2|21 2121- 1 - - - [ - 3
cozi 3 21 21212 12 - | - - - ! - 3
Co3l 3 1 2 2 222} - 1 - ; ) 1 - 3
cosl 3 | 2 12 22z - - - 1 - 3
cos| 3 | 2 ¢ 2 1 212 121" 1 - ; - 1 - 3
Avel 281 2 | 2 | 21 2| 2| - 1 . - - 1 . 3
|

E%%%a%ai;égf; ’ Dearl (Academics)

HiCET
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Programme | Course Code Name of the Course L | TP |C

BE 22EC4202 ANALOG COMMUNICATION 3 (0|0

1. To interpret the concepts of Amplitude Modulation and methods to
generate and detect AM waves.

Course 2. To develop the concepts of Angle Modulation and its spectral characteristics
Objectives 3. Te classify the different types of Radio Transmitters and receivers.
4. To impart knowledge on the impact of noises on various analog communication
systems
5. To demonstrate the concepts of analog pulse modulation techniques.
Course pre-

... | 2ZEC3201-Electronic Circuits
requisites: | 5553202-Signals and Systems

Instructional

Unit Description Hours

AMPLITUDE MODULATION SYSTEMS:

Communication system model - Need for modulation -Amplitude Modulation — i
1 DSBSC, SSB, VSB- Amplitude modulator circuits- Balanced modulator, Ring g !
modulator-Amplitude Demodulator circuits —Envelope detectors, square law
demodulator.

ANGLE MODULATION SYSTEMS:

Angle modualation -FM and PM —Narrow band, Wideband FM~ Bandwidth
11 requirements- Carson’s Rule - Pre emphasis, De-emphasis - Generation and 9
demodulation of FM waves -Indirect and Direct FM generation, Balanced Frequency
Discriminator and PLL demodulator.

TRANSMITTERS AND RECEIVERS:

AM broadcasting transmitters- Low Level and High-Level transmitters - Pilot carrier
11 SSB Transmitter- FM transmiiters- Armstrong FM systems. g
AM Receivers Tuned radio frequency receiver - Super heterodyne receiver - FM
receiver — Multiplexing-Diversity reception techniques-TDM, FDM

NOISE IN CONTINUOUS WAVE MODULATION SYSTEMS:

Random variables, Random Process, Power Spectral Density-Friis Transmission
equation -Noise Sources -Noise Figure, Effective Noise Temperature and Noise
Bandwidth- Noise in CW Modulation systems- Noise in Linear Receiver using
coherent detection, Noise in AM receivers using envelope Detection - Noise in FM
receivers

v

ANALOG PULSE MODULATION SYSTEMS
A% Sampling, Quantization—Generation and Detection- Pulse-amplitude modulation — g
Pulse-Width modulation — Pulse Position Modulation - -neise trade off-Noise
consideration in Pulse modulation systems.

Total Instructional Hours 45

Y.
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Upon successful completion of the course, the students will have the ability to:

1. Analyze the concepts in selecting suitable amplitude modulation techniques for various
applications
Analyze the concepts in selecting appropriate angle modulation techniques for a message signal.
Apply the impact of noise on analog communication systems
Discuss the concepts of modulation schemes and apply in the design of communication systems.
Analyze the concepts in selecting appropriate analog pulse modulation technique for various
applications

Course
Outcomes

G

TEXT BOOKS:

T1-Simon Haykin “Communication Systems”, Fifth edition by Wiley, 2021.

T2-Dennis Roddy, John Coolen ,”Electronic Communications”, 4* edition, Pearson Education, 2021.

REFERENCE BOOKS :

Ri-John. G. Proakis, Masoud Salehi, “Fundamentals of Communication Systems”, Pearson Education, 6th
edition, 2011.

R1-Wayne Tomasi ,“ Electronic Communications Systems —Fundamentals through advanced™,5
Pearson Education 2009

R3-Lathi B P, “Introduction to Communication Systems”, BS publications, New Delhi, 2001.

R4-Kennedy G, “Electronic Communication systems”, Tata McGraw Hill, New Delhi, 2009.

* edition,

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | POY | PO10 | POIT | POI2 | PSO1 | PSO2
co1 | 3 3 3 3 - 3 . - 3 . - 3 3 3
coz | 3 3 3 3 - 3 3 - 3 - - 3 3 3
cos | 3 3 3 3 i 3 ; . . - - 3 3 3
cos | 3 3 3 3 - 2 3 : . 2 i 3 3 3
cos | 3 3 3 3 - 3 - - - . - 3 3 3
AVG | 3 3 3 3 : 3 . - - P - 3 3 3




Programme | Course Code Name of the Course L T P C
BE 22EC4251 CONTROL SYSTEMS 2 3
1. Tounderstand the concept of modeling of control systems.
2. To summarize the knowledge of time response analysis for first- and second-order
Course systems.
Objectives 3. To examine the various frequency response plots.
4. To enumerate the concept of different stability analysis techniques.
5. To interpret the concept of state variable analysis.
CO“’:S? pre- | 22MA2101-Differential Equations and Laplace Transform.
requisites
Unit Description Instructional
Hours
MATHEMATICAL MODELING OF CONTROL SYSTEMS
Basic components of Control System — Open loop aﬁld Closed loop systems
i — Introduction to Differential equation -Transfer function- Modeling of 6+3
Electrical and Mechanical systems- Block diagram reduction methods -
Signal flow graph.
Experimental study- Digital simulation of linear systems.
TIME RESPONSE ANALYSIS
Time response - Order and Type of the Systems — Standard test signals-Unit
It step Response analysis of first and second order systems — Time domain 6+3
spectfications-Steady state errors. Introduction to P, P1, PID Controllers.
Experimental study- Time response analysis of unit step and impulse
signal.
FREQUENCY RESPONSE ANALYSIS
i1 Frequency Response —Introduction to frequency Domain specifications - 63
Baode Plot, Polar Plot, Nvquist Piot
Experimental study- Frequency response analysis of bode plot.
STABILITY ANALYSIS
v Concept of stability -bounded input-bounded output stability, Routh-Hurwitz 6+3
Criterion, Root Locus Technique, Construction of Root Locus.
Experimental study— Stability analysis of linear system using root locus.
STATE VARIABLE ANALYSIS
State space representation of Continuous Time systems — State equations —
v Phase and Canonical variable forms-Transter function from State Variable 643
Representation- Concepts of Controllability and Observability.
Experimentai study- State space representation of Continuous Time
systems.
) Total Instructional Hours | 30+15=45

A Loy ks
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Upon successful completion of the course, the students will have the ability to:
CO1: Compute the mathematically modeling of control systems.
Course CO2: Analyze the time domain specifications and steady state errors concept.
Outcomes CO3: Interpret the concepts of various frequency response plots.
CO4: Analyze the stability using root locus and Routh Hurwitz.
COs5: Identify and analyze state variables in continuous-time systems.
TEXT BOOKS:

T1- Norman S Nise , “Control System Engineering” 8" Edition 2024

T2- J.Nagrath and M.Gopal, “Control System Engineering”, New Age International Publishers, 6th Edition,

2018.

T3- Benjamin.C.Kuo, “Automatic control systems”, Wiley,9th Edition,2014.

'| REFERENCE BOOKS:

R1- KatsushikoOgata,“ModernControtEngineering”, PearsonEducation,5th Edition, 2010.

R2- Schaum’s Qutline Series, “Feed Back and Control Systems” ,Tata McGraw-Hill, 2" Edition,2013.
R3- ANagoorkani,“Control Systems Engineering”,RBAPublications, First edition,2014.

R4- John J.DAzzo&ConstantineH. Houpis, “Linear Control System Analysis and Design”, TMH, 2003.

CO/PO | PO1 | PO2Z | PO3 | PO4 | POS | POG | PO7 | POS | POY | POIB | POLI | POI2 | PSOT | PSO2
COl 3 2 3 2 2 2 - - . - - - 2 2
co2 3 3 3 3 2 2 - - . - - - 2 2
O3 3 3 3 2 2 3 - - - - . - 2 2
CO4 3 3 3 3 2 3 - - - - . - 2 2
Cos "1 3 3 3 3 2 2 - - - - - - 2 2

- AVG 3 3 3 3 2 2 - - - - - - 2 2
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Upon successful completion of the course, the students will have the ability to:
CO1: Compute the mathematically modeting of control systems.
Course CO2: Analyze the time domain specifications and steady state errors concept.
Outcomes CO3: Interpret the concepts of various frequency response plots.
CO4: Analyze the stability using root locus and Routh Hurwitz.
CO5: Identify and analyze state variables in continuous-time systems.

TEXT BOOKS:

T1- Norman S Nise , “Control System Engineering” 8" Edition 2024

T2- J.Nagrath and M.Gopal, “Control System Engineering”, New Age International Publishers, 6th Edition,
2018.

T3- Benjamin.C.Kuo, “Autornatic control systems”, Wiley,9th Edition,2014.

't REFERENCE BOOKS:

R1- KatsushikoQOgata,“ModernControlEngineering”, Pearsonkducation, 5th Edition, 2010,
R2- Schaum’s Outline Series, “Feed Back and Control Systems” ,Tata McGraw-Hill, 2 Edition,2013.
R3- A.Nagoorkani,“Control Systems Engineering”,RBAPublications, First edition,2014.

R4- John J.DAzzo&ConstantineH.Houpis, “Linear Control System Analysis and Design”, TMH, 2003.

Co/PO | POT | PO2 [ PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO1O | POLL | POI2 | PSO1 | PSO2
cOl 3 2 3 2 2 2 - - - . - - 2 2
co? 3 3 3 3 2 2 - - : - . - 2 2
Cco3 3 3 3 2 2 3 - - - ; ) - 2 2
CO4 3 3 3 3 2 3 - - - - - - 2 2
cos 3 3 3 3 2 2 - - _ - - - 2 2
AVG 3 3 3 3 2 2 - - - - - - 2 2
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Programme

Course Code Name of the Course L T

BE

22EC4251 CONTROL SYSTEMS

Course
Objectives

To understand the concept of modeling of control systems.

T -

systems.
3. To examine the various frequency response plots.
4. To enumerate the concept of different stability analysis techniques.
5. To interpret the concept of state variable analysis.

To summarize the knowledge of time response analysis for first- and second-order

Course pre-
requisites

22MA2101-Ditferentiat Equations and Laplace Transform.

Unit

Description

Instructional
Hours

MATHEMATICAL MODELING OF CONTROL SYSTEMS

Basic components of Control System — Open loop av::ld Closed loop systems
— Introduction to Differential equation -Transfer function- Modeling of
Electrical and Mechanical systems- Block diagram reduction methods -
Signal flow graph.

Experimental study- Digital simulation of linear systems.

6+3

I1

TIME RESPONSE ANALYSIS

Time response - Order and Type of the Systems — Standard test signals-Unit
step Response analysis of first and second order systems — Time domain
specifications-Steady state errors. Introduction to P, PI, PID Controllers.

Experimental study- Time response analysis of unit step and impulse
signal,

6+3

HI

FREQUENCY RESPONSE ANALYSIS

Frequency Response —Introduction to frequency Domain specifications -
Bode Piot, Polar Plot, Nvquist Plot
Experimental study- Freguency respounse analysis of bode plot.

6+3

v

STABILITY ANALYSIS

Concept of stability -bounded input-bounded output stability, Routh-Hurwitz
Criterion, Root Locus Technique, Construction of Root Locus.
Experimental study— Stability analysis of linear system using root locus,

STATE VARIABLE ANALYSIS

State space representation of Continuous Time systems - State equations -
Phase and Canonical variable forms-Transfer function from State Variable
Representation- Concepts of Controllabitity and Observability.

Experimental study- State space representation of Continnous Time
systems.

6+3

Tota) Instructional Hours

30+15=45

4 Mo ko
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Programme

Course Code Name of the Course L

T

BE

22EC4201 ELECTRO MAGNETIC FIELDS 3

0

Course
Objectives

1. To explore the basic laws and concepts of electromagnetism
charges
along with fundamental laws.

different media.
5. Tointerpret wave characteristics in perfect conductor and dielectric media.

2. To acquire a profound understanding of electric field and potentials due to static
3. To comprehend the magnetic fields for simple configurations under static conditions

4. To perceive Maxwell’s equations in different forms and wave propagation in

Course pre-
requisites

DIMAT101- MATRICES AND CALCULUS

Unit

Description

Instructio
nal Hours

INTRODUCTION

Different co-ordinate systems- Vectorcalculus — Gradient, Divergence and Curl -
Divergence theorem, Theorems and applications:Stoke’s theorem.Coulomb’s
law, Electric field intensity, Electric flux density, Gauss’s law, ApplicationsofGauss’s
law.

T

ELECTROSTATIC FIELDS

Electric potential,Potential difference andpotential, Dipole, Current and current
density, Continuity of currentequation, Boundary conditions: Conductors,dielectric
materials, Nature of dielectric materials, Capacitance, Parallel plate capacitor,
Poisson’s and Laplace’s equations.

i

MAGNETOSTATIC FIELDS:
Biot Savart law, Ampere’s Circuital law, Magnetic flux and magnetic fiuxdensity,
Scalar and vector magnetic potentials, Nature of magnetic materials, Magnetization
andpermeability, Magnetic boundary conditions. Self-inductance and mutuat
inductance, Solenoid and Toroid.

MAXWELL’S EQUATIONS AND WAVE PROPAGATION:

Faraday’s law, Displacement current, Maxwell’s equations in point form, Maxwell's
equations in integral form, Wave equations for free space and conducting medium,
Uniform plane wave equation, Wave propagation in free spacc, dielectrics and i
good Skin effect, Wave polarization.

WAVE CHARACTERISTICS:
Normatl incidence of waves on perfect conductor and dielectric, Obligue incidence of
waves on perfect conductor and dielectric, Brewster angle, Surface impedance,

Poysiting *heorem and Poynting vector.

9

Total Instructional Hours

45

e Ly e
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Upon successful completion of the course, the students will have the ability to:
CO1: Interpret complex electromagnetic phenomena, applying concepts such as vector calculus,

integral theorems and fundamental laws.
Course CO2: Analyze electric field characteristics in conductors and dielectrics.
Outcomes CO3: Apply the magnetic field laws to calculate the magnetic potentials.
CO4: Apply the concepts of Maxwell’s equations to analyze and predict electromagnetic wave
propagation. :
CO35: Interpret the behavior of electromagnetic waves under normal and oblique incidences on
perfect conductors and dielectrics.

TEXT BOOKS:
T1- Mathew N.O.Sadiku, “Elements of Electromagnetics”, 7th Edition, Oxford University press, 2021

T2- William H. Hayt and John A. Buck, “Engineering Electromagnetics”8th edition, TMH,2012.

REFERENCE BOOKS :
R1- Edward.C.Jordan & Keith.G.Balmain,”Electromagnetic Waves and Radiating Systems”, 2nd Edition, Prentice

Hall of India,2009

R2- . K.A.Gangadhar,” Electromagnetic Field Theory’, Khanna Publishers: Sixteenth Edition Eightth Reprint: 2015
R3-. David K.Cheng, “Field and Wave Electromagnetics” ,2nd Edition, Pearson Education, 2013

R4-. Joseph.A.Edminister,” Schaum’sQutline f Electromagnetics, 5" edition, McGraw Hill, 2018,

CO/PO | POY | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | POY | POL0 | POLT | PO12 | PSOT | PSO2
cot | 3 2 2 2 - 3 2 2 2 2 - 2 2 3
coz | 3 | 313 [ 3 -1 3] 212712 2 ; 2 3 3

o3 3 3 3 3 - 3 2 2 2 p) - 2 3 3
CO4 30 3 3 3 - 3 2 2 2 2 - 2 3 3
Cco5 3 2 2 2 - 3 2 2 2 2 - 2 3 3
AVG | 3 126|261 26 | - 3 3 2 2 2 - 2 26 3

X - o
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Programme Course Code Course Title LfT|P|C
BE/BTECH 22HE4101 INTELLECTUAL PROPERTY RIGHTS (IPR) 210002
AND START-UPS
I. To impart knowledge of intellectual property types, their importance, and the role of
international organizations, agencies, and treaties in PR protection.
2. Toexplore the elements of patentability, non-patentable subject matter, and the registration
Course procedure.
Objectives 3. To analyze the fumction and acquisition of trademark rights, p_r‘_otectable matters, and the
processes involved in trademark registration. 7
4. To interpret various types of trademarks, their applications, and registration procedures.
5. To acquire the procedures for registering designs and geographical indications.
Unit Description Instructional
_ - Hours
INTRODUCTION TO INTELLECTUAL PROPERTY
I Introduction, Types of Intellectual Property, International Organizations, Agencies 6
and Treaties, Importance of Intellectual Property Rights.
PATENTS
i Patents -Elements of Patentability: Novelty, Non-Obviousness (Inventive Steps), 6
. Industrial Application -Non -Patentable Subject Matter -Registration Procedure,
Rights and Duties of Patentee, Assignment and license.
COPYRIGHTS
1 Purpose And Function Of Trade Marks, Acquisition Of Trade Mark Rights, 6

Protectable Matter, Selecting And Evaluating Trade Mark, Trade Mark Registration
Processes.

A%

TRADEMARKS

Concept of Trademarks -Different kinds of marks (brand names, iogos, signatures,
symbols, well known marks, certification marks and service marks) -Non-Registrable
Trademarks -Registration of Trademarks.

DESIGN AND GEOGRAPHICAL INDICATION

Design: meaning and concept of novel and original -Procedure for registration.
Geographical indication: meaning. and difference between GI and trademarks -
Procedure for registration.

Total Instructional Hours

30

Course
Outcomes

Upon successful completion of the course, the students will have the ability to:
CO1 Demonstrate a clear understanding of framework of Inteliectual Property Rights
CO2 Apply patentability principles to assess inventions

CO3 Analyze the purpose, dC{]UiSEthﬁ and Tegistration steps for trademarks and copyng,hts

CO4 Analyze trademarks and its remsia atton process.

- COS5 Evaluate the design protection for novel designs and geographical indications.

Ciae . oin - “ﬁf:ﬁg}g
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TEXT BOOKS:

T1: Richard Stim, Intellectual Property: Patents, Copyrights, Trademarks, and Other Rights, 8th edition, NOLO, 2023
T2: Siva Vaidhyanathan, Intellectual Property: A Very Short Introduction, 2nd edition, Oxford University Press, 2023.

REFERENCE BOOKS:

R1: Peter Goodhart, Principles of Intellectual Property, 2nd edition, Butterworth-Heinemann, 2020.

R2: David I. Bainbridge, Intellectual Property, 10th edition, Pearson Education, 2022.

R3: Jeremy Phillips and Michael R. Kitchin, Intellectual Property and Innovation Management in Smail Firms, 3rd
edition, Routledge, 2021

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | POY9 | PO10 | PO11 | PO12 | PSO1 | PSO2
Ccol 3 - 2 - - 3{ 2 - 2 - 3 2 3
cO2 3 - 2 - - 3 - 2 - 2 3 2 3
co3 3 - 2 - - 3 2 - 2 - 3 2 3
CO4 3 - 2 - - 3 - 2 - 2 3 2 3
CO3 3 - 2 - - 3 2 - 2 - 3 2 3
AVG 3 - 2 - - 3 - 2 - 2 - 3 2 3

/

Dean [Academics)
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Programme Course Code Name of the Course L T | P C

BE 22EC4203 LINEAR INTEGRATED CIRCUITS 3 0 0
I. To Understand the fundamental concepts of Operational Amplifiers.
2. To design and analyze a wide range of op-amp circuits used in real-world applications.
Course 3. To Iilustrate the principles and applications of comparators and various waveform
L generators.
Objective 4. To interpret of the principles, designs, and applications of Digital-to-Analog (D/A) and

Analog-to-Digital (A/D) converters.
5. To Interpret the PLL, voltage regulators and applications of AM and FM.

Course pre- | 1. 22EC3201-Electronic Circuits
requisites: | 2. 22EC3204-Circuits and Networks
3..22EC3202-Signals and Systems

Unig Description Instructio
nal Hours

BASICS OF OPERATIONAL AMPLIFIERS .‘

| Basic information about op-amps — [deal Operational Amplifier - General operational 9

amplifier stages, DC and AC performance characteristics, slew rate, Open and closed
loop configurations.

APPLICATIONS OF OPERATIONAL AMPLIFIERS

Sign Changer, Scale Changer, Phase Shift Circuits, Voltage Follower, V-to-I and I-to-
Hi V converters, adder, subtractor. Instrumentation amplifier, Integrator, Differentiator, 9
Precision rectifier, clipper and clamper, Low-pass, high-pass and band-pass
Butterworth filters.

COMPARATORS AND WAVEFORM GENERATORS

im Comparators, Schmitt trigger, Sine-wave generators,
MultivibratorsMultivibratorsusing [C 555, Frequency to Voltage and Voltage to
Frequency converters.

ANALOG TO DIGITAL AND DIGITAL TO ANALOG CONVERTERS

D/A converter — specifications - weighted resistor type, R-2R Ladder type. Voltage
v Mode and Current-Mode -R - 2RLadder types - switches for D/A converters, A/D 9
Converlers — specifications - Flash type - Successive Approximation type - Single
Slope type - Dual Slope type.

PLL AND VOLTAGE REGULATORS

v Operation of the basic PLL, Voltage controlled oscillator, Application of PLL for AM.
detection, FM detection. IC Voltage regulators — Three terminal fixed and adjustable
voltage regulators.

Total Instructional Hours | 45

Upon suceessful completion of this course, students will be able to

CO1: Identify and describe the essential components and principles of operational amplifiers

CO2: Design and analyze op-amp circuits for basic signal manipulation.

CO3: Design and analyze cotnparator Waveform Generators, frequency conversion, and digita’
 timing,

T+ COA4: Fvaluate and troubleshoot [V/A and A/Dy converter circuits. .

* €O5: Analyze the PLL and voltage regulators with their applications of /—\M and FM

Course
CGuteome
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TEXT BOOKS:

T1-D. Roy Choudhry, Shail Jain, “Linear Integrated Circuits”, Wiley Eastern, New Delhi, 2" Edition.
T2-Ramakant A. Gayakwad, “OP-AMP and Linear 1Cs”, 4th Edition, Pearson Education.

REFERENCE BOOKS:

R1-S. Salivahanan & V.S. Kanchana Bhaskarén_, “Linear Integrated Circuits”, 2nd edition McGraw Hill,

208,

R2-Sergio Franco, “Design with Operational Amplifiers and Analog Integrated Circuits”, 3rd Edition, Tata

McGraw-Hill, 2007.

R3-Robert F.Coughlin, Frederick F.Driscoll, “Operational Amplifiers and Linear Integrated Circuits”, Sixth

Edition, PHI, 2022,

cofpo PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POS }1’(0) I;(; 1;? PSO1 | PSO2
o1 3 2 3 2 - 2 - - - - - 3 3 2
co2 | 3 3 3 3 2 2 2 - - R - 3 3 2
co3 | 3 3 3 2 2 3 - . - - - 3 3 2
CO4 3 3 3 3 2 3 . - - - - 3 3 2
CO5 3 3 3 3 2 2 - - N - 3 3 2
AVG | 3 3 3 126 2 (241 2 - - - - 3 3 2
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Programme Course Code Name of the Course L T | P | C
BE 22EC4001 LINEAR INTEGRATED CIRCUITS LAB 0 0 3 |15
1. To examine about amplifiers and filters using 74} Op-Amp
Course 2. To analyze muitivibrators using 741 Op-Amp
Objectives 3. To design and analyze multivibrators using NES35 timer
4. To develop circuits using SPICE for amplifiers.
5. To interpret and utilize SPICE sofiware for converters for analog and digital.
Exp.No. Description of the Experiments
Design and TFest the following experiments
I Voltage Follower, Inverting & Non inverting amplifiers using 741 op-amp.
2 Actlive Jow-pass, High-pass and band-pass filters usir?g 741 op-amp.
3 Astable multivibrator, Monostable multivibrator and ;Schmitt Trigger using 741 op-amp.
4 Phase shift and Wien bridge oscillators using 741 op—iamp.
5 Astable and Mono stable multivibrators using NE555 Timer.
6 Function Generator using  1C1.8038.
Simulate the following experiments
7 Integrator, Differentiator and Instrumentation Amplifier using SPICE.
8 Astable & Monostable multivibrators with NE555 Timer using SPICE.
9 Phase shift and Wien bridge oscillators with op-amp using SPICE.
10 D/A and A/D converters using SPICE.
Total Practical Hours 45

Upon successfui'E(")Mrﬁ"bml'éﬁn& of the course, the students will have the ability to
CO1: Design and analyze 741 Op-amp for amplifiers and filters

Course Qutcomes | CO2: Examine about multivibrator circuits using 741 Op-Amp

CO3 : Construct various multivibrator circuits using NESS5 timer
CO4 :Interpret about amplifiers using SPICE
CO5: Develop applications of analog and digital converters.

‘Chairmia - *:
» ECE - HiCEY
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CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | POL1 | PO12 | PSO1 | PSO2
cor | 3 | 3 | 3 | 3|3 2 1 1 | 3 | 3 i - 3 2 3
coz | 3 | 3 | 3 | 3 3 2 [ 1 3 | 3 1 - 3 2 3
CO3 3 3 3 3 3 2 ) 3 3 ] - 3 2 3
Cos4 | 3 | 3 | 31 3|3 2 111 3 | 3 1 - 3 2 3
CO5 3 3 3 3 3 2 1 3 3 1 - 3 2 3

Cn e e
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Programme Course Code Name of the Course L [T |P} C

B.E 2IEC4002 ANALOG COMMUNICATION 0 013115

LABORATORY
1. To understand different modulation and demodulation schemes.
Course 2.To analyze the impact of transmitter and receiver characteristics

Objectives 3.ToAssess Pulse amplitude modulation and time division multiplexing
4.To interpret the design of circuits using MATLAB for modulation
5.To develop simulation for pulse width and pulse position modulation

Exp.No. Description of the Experiments
1 Design and testing of Amplitude Modulation and Demodulation
2 Design and testing of Frequency Modulation and Demodulation.
3 Design and testing of Pre-Emphasis - De Emphasis Circuits
4 Design and testing of Mixer Circuit
5 AM Transnéitter and Super heterodyne Receiver
6 Pulse Amplitude Modulation ]
7 Time Division Multiplexing.

Simulation Experiments using MATLAB

8 DSB SC Modulation
9 SSB Modulation
i 10 Pulse Width and Pulse Position modulation

Total Practical Hours 45

Upon successful completion of the course, the students will have the ability to:

CO1: Analyze the performance of various modulation and demodulation methods.

CO2:Design the Transmitters and Receivers for analog commurication and analyze the
impact of noise in analog communication.

CO3: Interpret about multiplexing techniques for time division multiplexing
and pulse amplitude modulation

CO4:Utilize design of circuits using MATLAB for SSB and DSB modulation

! CO5:Assess about simulation for pulse width and position medulation

Course
Qutcomes

Dean (Academic>!
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PO | PO | PO | PO : PO | PO | PO | PO | PO | PO1 : PO1 | PO1 | PSO | PSO

coro 1 2 3 4 5 6 7 8 9 0 1 2 1 2
CO1 3 3 3 3 3 2 1 3 3 1 - 3 2 3
CcO? 3 3 3 3 3 2 1 3 3 1 - 3 2 3
CO3 3 3 3 3 3 2 1 3 3 1 - 3 2 3
CO4 3 3 3 3 3 2 1 3 3 ; - 3 2 3
CO5 3 3 3 3 3 2 I 3 3 1 - 3 2 3
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Programme Course Code Name of the Course L T|P C

BE 22EC4253 DATA COMMUNICATION ANDNETWORKS | 2 |0} 2 3

To Introduce data communication fundamentals and state-of-the-art in network models
Exptlain the role of Data Link layer protocols in data transmission
Course To Describe the functions of Network Layer
Objectives | To Be exposed to the required functionality of each network apphcdhon
To Acquire knowledge in Wide Area Networks.

1. 22EC3203-Dhgital Electronics

Course pre- 2. 22EC4202-Analog communication

requisites:

Instructional

Unit Description Hours

PHYSICAL LAYER

OSI reference model , TCP/IP Protocol suite.Line Configuration, Enceding and
{ Decoding, Multiplexing-transmission media - Circuit Switching, Packet Switching, 9
Message Switching.

Simulation of Network Topology — Star, Bus and Ring

LINK LAYER ALGORITHMS AND PROTOCOLS

Flow control and error control, stop and wait, Sliding windows , Local Area
Networks -IEEE 802 standards, LLC, MAC layer protocols — CSMA/CD Ethernet,
Token Ring,FDDIL. 7
Study And Compare the performance of Stop And Wait Protocol, Study And
Compare the performance of Selective Repeat Protocol,Go Back N Protocol
ROUTING ALGORITHMS AND PROTOCOLS

Routing Algorithms- RiP, OSPF, BGP, multicast routing (DVMRP, PIM)- 1Pv4 -
i IPv6. UDP-TCP-congestion Control Algorithms. 9
Simulation of Distance Vector Routing Algorithm,Link State Routing
Algorithm,Study of Network Simulator (Ns) ,Simulation of Congestion
Control Algorithms Using Ns,

APPLICATION LAYER

v Domain Name system — Remote logging, Electronic Mail, File Transfer - WWW 9
and HTTP- Simple Network Management Protocol — Data Security.

WIDE AREA NETWORKS
v Integrated Services Digital M ztwork (ISDN), 8-/SDN. Frame delay and 9
Asynchronous Transfer Mode (ATM) Pratocol

Total Instructional Hours 45

Upon successful completion of the course, the students will have the ability to:
COt: Demonstrate the networking strategies.
CQ2: Identify the technical issues related to networking technologies.

Course M . ) .
o CO3: Discriminate various routing techniques.
utcomes . e
CO4: llustrate the web applications
CO3: Implement various network afgorithms and protocols
i .-
TEXT BOOKS: : ‘- -‘ a

-
\ =

T1 - Belwrouz A Forouzan , “Data Communtcation and Netwbr}\ms_ McGraw- Hil, New Delhi, 2012.
T2 - Larry L. Peterson. Bruce S. Davie, “Computer \Iemoﬂ\s A'Systems Approach Fifth Edmon
: Morgan!\aufmann Pubtishers, 2011 -

57




REFERENCE BOOKS:

R} - Andrew S Tanenbaum, “Computer networks”, Prentice Hall of India, New Delhi, 2010.
R2 - William Stallings, “Data and Computer Communication”, Prentice Hall of India, New Delhi, 2007

SO/ | PO1 | PO2 | PO3 | PO4 | POS | POG | POT | POS | POY N by FO | RO B0
COl 3 3 3 3 2- 3 2 2 3 2 2 3 3 2
CO2 3 3 3 3 3 3 2 2 3 2 2 3 3 3
CO3 3 3 3 3 3 2 3 2 3 2- 2 3 3 3
CO4 3 3 3 3 2 2 2 2 3 2 2 3 3 3
“cos | 3 3 3 3 3 3 2 7 3 2 2 3 5 3
AVG 3 3 3 3 275 2.6 2.2 2 3 2z 2 3 3 2.8
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Programme/

CourseCode Name of the Course L T P C
Sem
B.E./B.Tech/
v 22MC4991 INDIAN CONSTITUTION 2 6 0 ]
(Common to all branches)
1.To introduce students to the foundational aspects of the Indian Constitution.
2.To explore the scope, significance, and limitations of Fundamental Rights in the Constitution of|
India.
c 3.To explain the framework of the parliamentary system of government in India as
ourse . . .
Objectives enshrined 1.n the Constitution. . ' ‘ )
4. To examine the role and structure of local governance in India, particularly focusing on
rural and urban local bodies.
5. To analyze the role of political parties, pressure groups, and civil society in protecting rights
and promoting social justice
. L. Instructional
Unit Description Hours

BASIC FEATURES AND FUNDAMENTAL PRINCIPLES

[ Meaning of the constitution law and constitutionalism—Historical perspective of the constitution (3
of India— salient features and characteristic of the constitution of india.

FUNDAMENTAL RIGHTS

H Scheme of the fundamental rights—-fundamental duties and its legislative status—The directive 6
principles of state policy—its importance and implementatior-Federal structure and distribution
Of legislative and financial powers between the union and states,

PARLIAMENTARY FORM OF GOVERNMENT

i The constitution powers and the status of the president in India—Amendment of the constitutional [
Powers and procedures—The historical perspective of the constitutional amendment of India—
Emergency provisions: National emergency, President rule, Financial emergency.

LOCALGOVERNANCE

Y% Local seti-government-Rural Local Government-Panchayath Raj, Elections of Panchayat-State ‘ 6
Election Commission- Lirban Local Government-Amendment Act, Urban Local Government
Structures in India -

INDIANSOCIETY
v Constitutional Remedies for citizens—Political Parties and Pressure Groups; Right of Women. 6
Children and Scheduled Castes and Scheduled Tribes and other Weaker Sections.
Total Instructional Hours 30
Course Upon successful completion of this course, students will have the ability to
Ouicome CO1: Students witl gain an understanding of the evolution of the Indian Constitution, its basic

features. and the principles. ‘

CO2: Students will be able to idehiify_»the different categories of Fundamental Rights.

CO3: Students wiil undérstand the structure of the Indian parliamentary system, the division
of power, and the relatiainship between different branches of government.

CO4: Students will learid about the framework and functioning of local governance in India,
including Panchayat Raj Jnd Urbanl-ocal Bodies.

COS: Students will eritically analwe 1he challenges in the implementation of these pJ;élesonf;

- Howhar |
Chairinan -
W ECE - - HiCET
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TEXTBOOKS:

T1: DurgaDasBasu,“IntroductiontotheConstitutionofindia®, Prentice HallofIndia,NewDelhi, 1997,
T2: Agarwal R C..“Indian Political System”, §.Chand and Company, NewDelhi, 1997.

T3: MaciverandPage,“Society: Anintroduction Analysis”, MacMilanlndiaLtd.,NewDelhi.
T4: Sharma K L., “Social Stratification in India: Issues and Themes ”, Jawaharlal NehruUniversity,NewDelhi,1997.

REFERENCEBOOKS:

R1-Sharma,Brij Kishore,“Introduction to the Constitution of India:, Prentice Hall of India, New Delhi.

R2-GahaiUR..“IndianPolitical System*,NewAcademicPublishingHouse, falaendhar.
R3-Sharma R N., “Indian Social Problems®,Media Promoters and Publishers Pvt. Ltd.

ELI

Mo
Chairman - Bos
+ ECE - HiCET




JAOH - FOH

mom wrevirey)

vy

A

101d apoq jo sisA[eus

asuodsaa Louanbaay -Apn)s ppuawnradxy
10](] 3SINbAN

apogl- suomeayads urelog

3

10ld Jelod 101d

qo1d apog
Jo siskjgue asuodsaa Asusnbaag -Apmys [ejuswitadxyg

fouanbayy 0} uonanponul- asuodsay Asusnboig | -siojesuadiio) mﬁ pea pue ‘Fu ‘pry] 01 LONINPONU]
SISATTVNY ASNOJSTY ADNHANDHYA | — SI2IID N pue N JUBISUO) — 10|d fP[od I0|d opod-
suoneay1oads urwog Asuanbaiy - ssuodsay Asusnbalg WIDISAS
G3 ‘peusis asyndun pue dags yun ksl vg)
Jo sisAjeue asuodsas dw ], ~Apms (B)UIWLIdAXT - — - - sgeponuod [evoniodoad | <[ S7yDAZT
‘S19ponu0) (1d ‘Id °d | 30 amcommom -Apnjs [ejuaLIadxy "SI0l d3e1s Apesig
0} HONOAPORU] 'slodIR JJels Apeaig-suoneoyoads | -suoneoyoads UBWIOP W] ~ SWBISAS JSPIO PUOIAS pue -
EmEon UIL] — SWaISAS JOPIO PUOdAs pue Jsiij JO | 185y JO sisA[eue asuodsay dajs Jiup-S[eusSIs 152) pIepurRIS
siskjeue asuodssy dars yun-sjeudis 159) plepurls | — swaisAs Ay Jo edAy pue JIpIO asuodsas A
- mEBm»m ayy Jo adA | pue JopiQ) - asuodsar sutj,
SISA'TVNYV HSNOdSTH HIIL
. Jmen
UOISIAY
: ($T+707 105) (YZ-£207 1va X d1mapesE Ul 98.IN07) ON
30 JUDIUO)) PASIAIY 1uauod Funsixy pue apo) 12)5AURS | LBIA g
agejuaatag : o
3sInoy)

mmhwmzﬁm_zmﬁr@ ST-PC0T UVAA DINAA VDY — ¢Z NOILVINODHY dHL HO4 STIVLAA NOISIATY SNAVTIAS

VICANI ‘mMpeN [fwel ‘z2e0 1H9 - s10jequro) ‘sndwe) As[rea

 PuslusuAD §

2 994D Ul { JO N0 69°C JO VDD UILM IPBID ++V, DYVN AQ P3NPIIOOY
(SLOW ‘HOEN ‘LI ‘HEd “@0d ‘@S “TIAID ‘OLAV ‘0ddv} VAN 49 psypa1ooy
Teuuay) ‘ANSIRAIU[} BUUY 0} PRIBHIFY ‘U 49N “ALOIV 49 paaociddy ‘uchiansu] SNOWOUoINy uy

A8orouyoa], pue Surresurdug jo ada[[0D UeYISnpuIiy

,_:mUuE

# CHARITARLE TRLSF

ey







HINDUSTHAN

EDUCATIONALAND ¢%

ISNAL ITE4VLIYVH

HINDUSTHAN

COLLEGE OF ENGINEERING
ANDTECHNOLOGY

(An Autonomous Institution)

Coimbatore— 641032

DEPARTMENT OF ELECTRONICS AND
COMMUNICATION

CURRICULUM & SYLLABUS
AY-2022-2023

Batch: 2022-2026
REGULATIONS 2022

72



SEMESTER
]
o cggg:n: COURSE TITLE catecory| L | T | ¢ | ¢ |Tcp|cia|BsE | ToTAL
THEORY
I [ 22MA1101 [MATRICES AND CALCULUS BSC | 3 [ 1] o [ a ] 4 a0 |6 | 100
THEORY WITH LAB COMPONENT

2 | 22CY1151 |CHEMISTRY FOR CIRCUIT ENGINEERING | BSC 200 2| 3 | 4 | 50|50 100

3 | 22RE1151 |ENGLISH FOR ENGINEERS HSC 2 10 27| 3 | 4 |50 50 | 100

4 | 22EC1151 |ELECTRON DEVICES ESC 2 b0 2| 3 ;4 |s0]s0 ] w00

|
5| 22681152 | ROGRAMMING USING PYTHON (1M Escice | 2 fof 2 | 3 | 4 |50 | 50 | 100
STUDENTS ONLY)
EEC COURSES (SE/AE)
6 | 22HE1071 |UHV AEC 2 o o 2| 3 |40 | 6 | 100
7 {22HE1072  |ENTREPRENEURSHIP & INNOVATION AEC 1o o |t 1t w0l 0 | 100
MANDATORY COURSE
8 ggmf:gg; %ﬂﬁ?ﬁggﬂr@@é@ﬂ—uwmm“'d” MC 20010 | o 2 w0 0| 100
TOFAL| 16 | 1 | 8 | 19 | 26 480 320 : 800
SEMESTER II
o ‘“?(‘)JEEE COURSE TITLE C}S?L}JGROSEY LiT|r]|c rc*v?cm ESE | TOTAL
THEORY
L | 22MA2102 | DIFFERENTIAL EQUATIONS AND LAPLACE TRANSFORM | BSC | 3 | 1| 0 [ 4 | 4 50 60 | 100
2 | 220¥2101 |ENVIRONMENTAL STUDIES ESC | 2[o0lo )2 3140 60| 100
3 | 20pH2101 | BASICS OF MATERIAL SCIENCE BSC 1o lolol2 3 4] e| 100
THEORY WITH LAB COMPONENT
4 | 22PH215E |PHYSICS FOR CIRCUIT ENGINEERING PROGRAMME BSC 200 23| 4|00 10
5| 22HE2131 {EFFECTIVE TECTINICAL COMMUNICATION HSC | 2102 3|4 15050 100
o 122052255 |PROGRAMMING USING € \ e | Lt ol ol 10
22082253 |JAVA FUNDAMENTTALS (IBM STUDENTS ONLY) [cC J
B | PRACTICAL
4 i .

7 | 23ME2001 |ENGINEERING PRACTICES ESC o jolalo2 ‘y 60 | 40 | 100
] '  EEC COURSES (SE/AE) |

8 | 22027 DESIGN THINKING aEC |t 2i2 2 o | 0o
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9 | 22HE2072 [SOFT SKILLSAND APTITUDE -1 SEC yloetoi1r ] 1 p100] 0 100
MANDATORY COURSES
22MC2091 . ) ) -
10 2IMC2002 5L&ngﬂl_[/ Herltage of Tamils MC 7 1} 0 0 2 100 0 100
All students shail enroll, on admission, in
11 L 22MC2093 INCC */NSS/YRC /SPORTS / CLUBS / SOCIETY SERVICE - MC anyone of the personality and character
i ENROLLMENT (COMMON) development programmes and undergo
training for about 80 hours
TOTAL| 171 1 | 12|22 29 |630|370| 1000
SEMESTER 111
SN | COURSEC COURSE | 1 ¢} p C | TCP| CIA | ESE | TOTAL
o ODE COURSETITLE CATEGORY
_ THEORY
COMPLEX ANALYSIS AND
') &l
1| 22MA3I02 | 1R ANSFORMS (common to ECEEEEEIE)|  LoC 3 pe 4 4 0] g too
2 | 22EC3201 | ELECTRONIC CIRCUITS PCC 300 0 3 3 49 | 60 100
3 | 22EC3202 | SIGNALS AND SYSTEMS PCC 3]0 0 3 3 40 | 60 100
4 | 22EC3203 | DIGITAL ELECTRONICS PCC 300 0 3 3 40 | 60 100
5 - 22EC3204 | CIRCUFIS AND NETWORKS LSC 210 0 2 3 o | - o
THEQRY WITH LAB COMPONENT
yoEC3251/ | QOPS USING JAVA/RELAFIONAL
6 S " | DATABASE MANAGEMENT SYSTEM ESC/ICC 2| 0 2 3 3 50 | 50 100
22[T3252 | (1pM STUDENTS ONLY)
PRACTICAL
7 | 22BEC3000 | BLECTRONIC CIRCUITS LABORATORY PCC 00 3 1.5 2 60 | 40 160
8 | 22EC3002 | DIGITAL ELECTRONICS LABORATORY PCC 0] 0 ER 3 60 | 40 100
EEC COURSES (SE/AE)
g 1 22HE3071 | SOFT SKILLS -2 SEC 1o 0 i 1 100 1 0 100
10| 22EC3981 | MINLPROIECT 1 AEC 0| 0 0 2 1 e | o 100
- . ESSENCE OF INDIAN TRADITIONAL : )
9 b ¥
_.1 1| 22MC3I9T | e e oE MC 2] a 0 2 0w | 0 100
TOTFAL] 17 | 1 8 3 28 | 730 | 410 1100
SEMESTER IV
E -
S.N 1 COURSE Ty COURSE ) 1| » C [TCP | Cl1A | ESE | TOT
o CODE COURSE TITLE CATEGORY - e 1A ES AL
' THEORY
! E 22HE4101  [IPR AND START-UPS HSC 210 ) 2 2 40 | 60 100
3 | 22EC4201  |ELECTRO MAGNETIC FIELDS PCC 3]0 0 3 3 40 | 60 100
3 IPEC4202 TANALOG COMMUNICATION PCC 30 0 3 3 0 | 60 100
1 IPECA203  LINEAR INTEGRATED CIRCUITS PCC 3] 0 0 3 3 30 | 6w 100
TRANSMISSION LINES AND
B} e o n ; . _
50 22ECH04 N U EGUIDES PCC 3000 0 _ 3 T ) 100
| e ———— U -
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THEORY WITH LAB COMPONENT

yoECa251;  |CONTROL SYSTEMS/DESIGN ) )
6 g THINKING-AN INTRODUCTION (IBM | PCCACC | 2 | 0 | 2 3 30 50 | 50 100
22ECAZSY IGPUDENTS ONLY)
DATA COMMUNICATION AND , . o | 30 100
7 2ECH253 | e T WORKS PCC 210 | 2 3 3043
PRACTICAL
1
8 22EC4001  LINEAR INTEGRATED CIRCUITS LAB PCC 00| 3 les| 3 |60 | 40 100
9 27EC4002  |ANALOG COMMUNICATION LAB PCC 010 3 | 5| 3 | 60 | 40 100
EEC COURSES (SE/AE)
10 | 22HE4071  [SOFT SKILLS -3 SEC 110 o t 100 | 0 100
TOTAL 19 | 3 | 16 | 24 | 27 { 400 | 500 900
SEMESTER V
S.N| COURSE COURSE TITLE COURSE | | v p | c |rce | cla| EsE! ToTAL
o CODE CATEGORY,
: THEQRY
1 27EC5201 | DIGITAL COMMUNICATION PCC 3l ol o 3 3 | 40 | 60 100
2 27EC5202 | ANTENNA AND WAVE PROPAGATION|  PCC 31| o 4 3 | a0 | 60 100
) MICROPROCESSORS AND :
C ¢ 3o | o o3 40 | 60 100
3| 2R MICROCONTROLLERS pcc 30 3 :
22EC53XX/ | PROFESSIONAL ELECTIVE-1/ _
: ; 0ol ¢ |3 40 | 60 0
4 1ECS3sI | ANGULAR JS (IBM STUDENTS ONLY) | FECHCC 43 3
5 22EC33XX | PROFESSIONAL ELECTIVE-2 PEC 30| 0 3 3 40| 60 100
6 | 22LC53XX | PROFESSIONAL ELECTIVE-3 PEC 3ol oo 3 30040 | 60 100
PRACTICAL
- . MICROPROCESSORS AND . ] AR R
/ ZZECS00L | i cROCONTROLEERS 1AB P Cpe et
8 2IEC5002 | DIGITAL COMMUNICATION LAB PCC O 0 L 3 1 es | 3 | 60 | 40 100
EEC COURSES (SE/AE)
- SOF1 SKILLS -4 / FOREIGN .
221 SEC 100 | 0 160
9 22HES07H LANGUAGHS SFC 1 0 0 | i |
TOTAL; 19 | 1| 6 1 23 | 25 | 440 | 460 900
SEMESTER Vi
SN COURSE COURSE TITLE COURSE |\ | 1| p ! c |FcP | CIA! ESE| TOTAL
G CODE v CATEGORY
THEORY
L IHEGI0L | PROFESSIONAL ETHICS HSC 3 oo 3 BT e 100
2 22EC6201 EMRBEDDED SYSTEMS AND 10T PCC 3 0 i 3 3 40 60 100
. PROFESSIONAL ELECTIVE-4! S .
! o) / . -
3 _'§'$'?3)§X' NODI 1S AND MICRO SERVICES PECACC | 3 | ol o |3 p 3 4o )60 160
L PECO3ST | (1M STUDENTS ONLY) -




THEORY WITH LAB COMPONENT

14251
6 2ZECADT | CONTROL SYSTEMS pCcacc | 2] 0 | 2 3 3] %50 | 50 100
DATA COMMUNICATION AND "
7 22EC4253 | ETWORKS PCC 2100 2 3 3 | 50 | 50 100
PRACTICAL
8 22EC4001  [LINEAR INTEGRATED CIRCUITS LAB PCC 010 3 [ L5 ] 3 | 60 | 40 100
9 22EC4002 ANALOG COMMUNICATION LAB PCC 010 3 1.5 3 60 | 40 100
EEC COURSES (SE/AE)
10 | 22HE4071  SOFT SKILLS -3 SEC 1106 0 1 1100 o 100
TOTAL 19| 3 | 10 | 24 | 27 | 620 | 480 900
SEMESTER V
COURSE _
SN| COURSE COURSE TITLE catecoryy M T P € [TCP | ClA| ESE| TOTAL
wr AL | ‘ T |
THEORY
1 22EC5201 | DIGITAL COMMUNICATION rcC 300 0 3 300 40 | 60 100
2 22EC5202 | ANTENNA AND WAVE PROPAGATION|  PCC 300 4 30| 40 | 60 100
o MICROPROCESSORS AND
3 22EC3203 | 1 b CONTROLLERS PCC 3000 0 3 3| 40 | 60 100
o | 22BCSIXX/ | PROFESSIONAL ELECTIVE-I/ pecace 13 1 a | o 3 32 | a0 | 60 100
22EC335] ANGULAR JS (IBM STUDENTS ONLY)
5 22EC53XX | PROFESSIONAL ELECTIVE-2 PEC 30| 0 |3 30| 40 | 60 100
6 22ECS3XX | PROFESSIONAL ELECTIVE-3 PEC 300 0 3 3 | 40 | 60 100
PRACTICAL
. MICROPROCESSORS AND
7 22ECS001 | { o R OCONTROLLERS LAB PCC ol o] 3 |15 3 | 60 | 40 100
g 22EC5002 | DIGITAL COMMUNICATION LAB PCC 00 0| 3 [ 15| 3 | 60| 40 100
EEC COURSES (SE/AE)
. SOFT SKILLS -4 / FOREIGN
9 2ZHESOTL | O O eEe SEC Lo | 0 1 {10 | o 100
TOTAL 19 | 1 | 6 | 23 | 25 | 460 | 440 900
SEMESTER V1
SN COURSE COURSE TITLE COURSE | | | P C lTcp I cialomep ‘ TOTAL
o CODE . CATEGORY | ] | ]
THEORY
1 22HE6101 | PROFESSIONAL ETHICS 3 0 3 3 100
2 22EC6201 | EMBEDDED SYSTEMS AND IOT _ 3 ;0 3 3 160
 aEcesxx/ | PROTESSIONAL ELECTIVE/ [ [ |
3 ARCHIS! NODE 1S ANIY MICRO SERVICES PECACC | 3 L0 O 3 3| 40 | 80 100
39 (IBM STUDENTS ONLY)
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2PECBINK PROFESSIONAL ELECTIVE-5/10T .
4 = ) AND SPRING FRAMEWORK (IBM PECACC 3 0 0 3 3 40 o0 o
/22EC6352 | STUDENTS ONLY)
5 22ECG4XX OPEN ELECTIVE — 1#* OEC 3 0 0 3 3 40 60 100
THEORY WITH LAB COMPONENT
6 22EC6233 PIGITAL SIGNAL PROCESSING PCC 2 0 2 3 4 30 50 100
7 22EC6254 VLS DESIGN _ PCC 2 0 2 3 4 50 50 160
EEC COURSES (SE/AE) . |
8 22EC6501 MINI PROJECT 2 AEC 0 0 0 2 1 100 0 100
TOTAL 19 0 4 23 24 400 | 400 800
SEMESTER VII
S.N| COURSE COURSE 'y | 1! p C |TCP | CIA | ESE | TOTAL
0 CODE COURSE TITLE CATEGORY |
THEORY
WIRELESS COMMUNICATION
LR erworks o L e A LSl LR e
2 29ECT202 | MOBILE COMMUNICATION L oPCC 3 0L 0 13 13 40 60 100
3 2ECT203 | AUTOMATIVE ELECTRONICS PCC 103 103 0§ 3 13 40 60 100
22ECT3XX/  |PROFESSIONAL ELECTIVE-6/ BLOCK .
4 2ECTI51 CHAIN (IBM STUDENTS ONLY) PECICC 3 0 0 3 3 40 60 100
5 22EC74XX  (OPEN ELECTIVE - 2* QEC 3 0 0 3 3 40 60 160
THEORY WITH LAB COMPONENT
- OPTICAL COMMUNICATION AND
6 221C7001 MICROWAVE ENGINEERING PCC 2 0 2 3 4 50 50 100
EEC COURSES (SE/AE)
7 | 22EC7901 _|INTERNSHIP | AEC - -1 - 2 1 Two] o 100
TOTAL, 17 0 2 20 20 350 | 330 700
SEMESTER VI
S.N| COURSE COURSE L| T P | C |TCP | CIA| ESE| TOTAL
o CODE COURSE TITLE CATECORY C
EEC COURSES (SE/AE)
PROJECT WORK/GRANTED '
1 22EC8901 PRODU CT PATENT AEC 0 0 20 10 20 100 | 100 200
Torarl 0 Lo foaa b | ooe e | w0 |
LY
Note: _

1. *As per the AICTE guideline, in Semesters 1, 11, 1L & IV NCC one credit subject is added as Value Added Course with Extra
Credit. Further, the students who enrolled his/her name in HICET NCC and Air Wing are eligible to undergo this subject. The
earned extra credits printed in the Consolidated Mark sheet as per the regulation.

2. NCC course level 1 & Level 2 will be added in the list of open elective subjects in the appropriate semester. Further, the students’
who have opted NCC subjecis in Semester i, ii, iil & iV are eiigibie 1o undergo NCC Open Eleciive Subjecis.

3. The above-mentioned NCC Courses will be offered to the students who are going to be admitted in the Academic Year 2021 — 22

onwards.
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YIECH3XX PROFESSIONAL ELECTIVE-3/10T
4 - AND SPRING FRAMEWORK (IBM PEC/CC 3 0 0 3 3 40 60 100
/22EC6352 | STUDENTS ONLY)
s | 20BCAaXX | OPENFLECTIVE - 1% QKC 3 ol o 3 3 40 | 60 100
THEORY WITH LAB COMPONENT
6 22EC6253 DIGITAL SIGNAL PROCILSSING PCC 2 0 2 3 4 50 50 100
7 22EC6254 VLS DESIGN pCC 2 0 2 3 4 50 50 100
EEC COURSES (SE/AE)
8 | 225C6901 | MINIPROJECT? | AKC o Jo o 211 T1wo] o 100
TOTAL 19 | 0 | 4 | 23 | 24 | 400 | 400 | 800
SEMESTER VIL
COURSE
S.N| COURSE COURSE TITLE caticoryl ¥ T | P | € |TCP | ClA| ESE | TOTAL
w AL ' i i
THEORY
WIRELESS COMMUNICATION .
1 22EC7201 NETWORKS PCC 3 0 0 3 3 40 60 160
2 22ECT7202 MOBILE COMMUNICATION PCC 3 0 G 3 3 40 60 100
3 22ECT7203 AUTOMATIVE ELECTRONICS PCC 3 0§ 0 3 3 40 60 160
22ECIAXXRS TPROFESSIONAL ELECTIVE-6/ BLOCK N~
4 1ECTIS] CHAIN (IBM STUDENTS ONLY) PECHCC 3 0 0 3 3 40 60 100
5 22EC74XX  |OPEN ELECTIVE - 2* OEC 3 0 0 3 3 40 60 160
THEORY WITH LAB COMPONENT
OPTICAL COMMUNICATION AND
6 | Z2ECTOOL W iCROWAVE ENGINEERING bec R R R R R
EEC COURSES (SE/AE)
7 | 22BC7901  [INTERNSHIP [ AEC - T 2 1 Ti0e ] o 100
TOTAL} 17 0 2 20 20 350 | 350 700
SEMESTER vill
SN | COURSE COURSE |, 1} | p i ¢t A E
o cone COURSE TITLE CATEGORY TP | C SE | TOTAL
EEC COURSES (SE/AE)
. PROJECT WORK/GRANTED
i 22EC8901 PRODUCT PATENT AEC it 0 20 10 20 1006 | 100 200
TOTA 0 0 20 10 | 20 [ 100 | 100 200
LY
Nate: .

1. *As per the AICTE guideline, in Semesters I, II, 11l & IV NCC one credit subject is added as Value Added Course with Extra
Credit. Further, the students who enrolled his/her name in HICET NCC and Air Wing are eligible to undergo this subject. The
earned extra credits printed in the Consolidated Mark sheet as per the regulation.

2. NCC course level 1 & Level 2 will be added in the list of open elective subjects in the appropriate semester. Further, the students’
who have opted NCC subjects in Semester I, 11, I1I & IV are eligible to undergo NCC Open Elective Subjects.

3. The above-mentioned NCC Courses will be offered to the students who are going to be admitted in the Academic Year 2021 — 22

onwards,

|
o



SEMESTER WISE CREDIT DISTRIBUTION

B.E./BTECH. PROGRAMMES
S.Ne. Course Credits per Semester Total
Area Credits
I I 1111 v v Vi vl Vil
| HSC 3 3 - 2 - 3 - - 11
2 BSC 7 9 4 - - - - - 20
3 ESC 6 4 5 - - - - - 15
4 PCC - 3 12 21 13 9 12 - 70
5 PEC - - - 9 6 3 - 18
6 OEC - - - - - 3 3 - 6
7 EEC 3 3 3 1 1 2 2 10 25
8 MC - - - - - - - - -
Total | 19 22 24 24 23 23 20 10 165
Credit Distribution R2022
Semester 1 II m v v VI Vil VHI Total
Credits 19 22 24 24 23 23 20 10 165
LIST OF INDUSTRIAL CORE COURSES
'e.No.!| c¢obpE | Courses CAT LT P CICIAESE; TOTAL
| 22C81152 | Object Oriented Programming using Python ICC [2(0}12]3 50 50 100
2 22CS2153 | Java Fundamentals icc 1210121315050 100
3 22EC3252 | Relational Database Management System Icc 21012131 50 50 100
4 22EC4252 | Design Thinking-An Introduction ice 1210021350 50 100
5 22EC5351 | Angular] 8 icc (21012135050 100
6 22EC6351 | Node JS and Micro seYvices icc 121002350 50 100
7 22EC6352 | IoT and Spring Framework Ice [2|10(02]3}50 ] 50 100
8 22EC7351 | Blockchain ice 20012135050 100
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PROFESSIONAL ELECTIVES

Vertical 1 Vertical 2 Vertical 3 \Tertncal 4 Vertical 5 Vertical 6
. .. . Signal and . . L
Electronic Communication Wireless ?mage Biomedical Diversified
] » C
System Design Systems Networks Processing Technologies ourses
Foundation Skills ‘ N .
in Integrated Satellite o Netwqu Digital !mage Medical _ App Development
Product Communication Security Processing Electronics
Development
Measurements Glo.b;.ﬂ . Wireless Sensors | Audto Signal Medical .
and Positioning . . Weh Technologies
. . and Networks Processing Informatics =
Instrumentation Systemns
IoT Based Under Water High Speed . . Medical Image s .
System Design Communication Networks Machine Vision Processing Ethical Hacking
Artificial Cryptocurrency and
. RF System Cloud [ntelligence and Biometric FYPIOCUTTERCS
PCB Design ) . : . Blockchain
Design Computing Machine Systems . .
. Technologies
Learning
ASIC Desion Software Defined :| Wireless Broad ];:f;gifctworks Medical 3D Printing and
& Radio Band Networks cep Robotics Design
i Learning
Introduction to Radar Virtual Reality Human 4G/5G
PL.C . Cyber Forensics | and Augmented Computer Communication
. Technologies . )
Programming Reality Interface Networks
PROFESSIONAL ELECTIVE COURSES: VERTICALS
Vertical 1
N Electronic System Design ,
Course ! Periods Per Total Contact
5 No P Course Title Category week otal Credits
Coile ; Periods
| LT r
Foundation Skills in
1 22EC5301 | Integrated Product PECH 3108 0 3 3
Development
2. | 22pC3302 | Measurements and PEC2 | 31 0] 0 3 3
Instrumentation -
3. | 22EC5303 | IoT Based System Design PEC3 3001 0 3 3
4. | 22EC6301 | PCB Design PEC4 3470 0 3 3
5. | 22EC6302 | ASIC Design PECS 310 0 3 3
6. | 29ECTION Introducnqn to PLC PECE 310 0 3 3
Programming
Vertical 2
dommunication Systems
Periods Per
. C 3 al C y .
S No. ourse Course Title Category week Total (“ontagt Credits
Code ' Periods |
LT, P 3
1. | 22EC5304 | Satellite Communication PECH 37000 3 3 3
2. | 2opes305 | lobal Positioning PEC2 | 310] 0 3 3
1 Svstems P i
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3. | 22BC5306 | Under Water PEC3 | 310/ 0 3 3
Communication
4. | 22EC6303 | RF System Design PEC4 30 0O 3 3
5. | 22EC6304 | Software Defined Radio PEC5 3701 0 3 3
6. | 22EC7302 | Radar Technologies PEC6 3.0 0 3 3
Vertical 3
Wireless Networks
Periods Per
S No.Course Code Course Title Category week Total C.ontatt Credits
Periods
L. T P
1. | 22EC5307 | Network Security PECI 310y 0 3 3
7. 19EC5308 Wireless Sensors and PEC2 310 0 3 3
Networks
3. | 22EC5309 | High Speed Networks PEC3 3000 0 3 3
4. | 22EC6305 | Cloud Computing PEC4 310 O 3 3
5 ECEH306 Wireless Broad Band PECS 310 0 3 3
Networks
6. 22EC7303 | Cyber Forensics PEC6 310 0 3 3
Vertical 4
Signal and Image Processing
Periods Per Total Contact
S No.|Course Code Course Title Category week : Credits
Periods
L| T P
1. 22EC5310  Digital Image Processing PEC] 3000 0 3 3
2. 22EC3311 Audio Signal Processing PEC2 310 0 3 3
3. | 22EC5312 Machine Vision | PEC3 300 o 3 3
n P ECE307 Artnﬁ{;;al Intelh.gencc and | PEC4 3 1o 0 3 3
Machine Learning
5 NIECE308 Neura.i Networks and Deep PECS 1 | o 0 3 3
Learning
. Virtual Reality and -
22ECT7304 . 3 3 3
_m6' EC730 Augimented Reality | PhC6 ik 0“ 7 i
Vertical 5
Biomedical Technologies
Course Periods Per Total
S No. Course Title Category week Contact Credits |
Code ’ .
1.1 7T P Periods
I 22ECS5311 | Medical Electronics PEC] 310 0 3 3
2 22EC5312 | Medical Informatics PEC2 3]0 0 3 3
3. 22ECS5313 | Medical limage Processing PEC3 300 0 3 3
4. 22EC6309 | Biometric Systems PEC4 310 0 3 3
5. | 22EC6310 | Medical robovics PECS 310 ] 0 3 3
6. | 226C7305 | Human PECe 5 L0 0 3 3
N T | Computer Interface o o
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Vertical 6

Diversified courses

Course Periods Per Total '
S No. Code Course Title Category week Con.tact Credits
LIT P Periods
1. 22EC5314 | App Development PECI 3 |.0 0 3 3 !
2. 22EC5315 | Web Technologies PEC2 310 ; 3 30
3. 22EC5316 | Ethical Hacking PEC3 300 0 3 3
4 22EC63 11 glrgglt:éicl::&e;gha;ciogies PECA 319 0 : :
5. 22EC6312 | 3D Printing and Design PECS 3 0 0 3 3
6. | 22ECT306 ig: fv E’rgfm'“““ica“"” ~ ipecs 3]0l o 3 3

OPEN ELECTIVE |
(VI SEMESTER — COMMON LIST FOR ALL THE PROGRAMS)

(EMERGING TECHNOLOGIES)

Students must choose an open elective course from the given list. The content of the course should not be related to their current program

of study.
PERIOD L
SL. | COURSE CATE | ppR v? EESK C(;FP?E:CT Strength
. E COURSE TITLE RY CREDITS =
NO cop LE GO L T P PERIODS
Artificial Intelligence and
I 22A16401 Machine Learning OEC 31010 3 3 65
Fundamentals O
o | 22086401 | Block chain Technology OEC | 3|0 o0 3 3 130 |
fundamentals | "7 " 7 b
3 22EC6402 | 10T Concepts and Applications! QEC 3 010 3 3 130
4 216401 Data Science and Analytics OEC 5 0 0 3 3 130
Fundamentals
5 22BM6401 | 3D printing OLC 3 0 0 3 3 65
6 22AE6401 | Space Science ) OFC |3 0|0 3 3 65
7 . Introduction to Industrial — :
7 . . R n
22MT6401 Enginecring OR( ) 010 2 2 65 L
Industrial Safety and
22MT6402 ; - | 1 < . 5 !
8 MT60 Environment OLC 30000 2 N 6
Climate Change and its ' !
9 22CE6401 fmpact OEC |3 0|0 3 3 63
Environment and Social Impact
22CEG402 ) 3 3 3
10 (F640 Assessment OFC S0 0 0 > ©
Il 22ME6401 | Renewable Energy System l OFC 3te o 3 3 63
Additive Manufacturing o
12| 22ME6402 | = OEC 300 0 3 3 65
) U Inwoduction to Industrial ‘
30| 22 C | 3 3 3 3
t3 EI6401 Instrumentation and Control OFC 31010 - ’ 6 _
. Basics of Automobile . <
4| 22ALi64 , 76 . . . 5
: 16401 Engineering OL('__ s 010 . 7 i 6
. Fundamentals of Electric
- 7F 4 e - - b 5
15§ 22EEGA0L | OEC 1310 1o 3 3 63 )
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22FT6401 Traditional Foods OEC 3 0 0 3 3 65
Urban Agriculture and Organic .
22AG6401 Farming QOEC 3 0 0 3 3 65
22CH640¢F | Waste to Energy conversion OEC 1 loe o 3 3 65
INCC Level -1 OEC 31070 3 3 635
OPEN ELECTIVE i
(VII SEMESTER - COMMON LIST FOR ALL THE PROGRAMS)
LIFE SKILL COURSES
Students shall choose any one of the Life Skill courses from the open elective courses listed below.
COURSE PERIODS TOTAL
CODE COURSE TITLE CATEGORY PER WEEK CONTACT CREDITS Strength
' L T P PERIODS
27187401 Gencra]‘ situdles fo'r _ OEC 3 0 0 3 3 130
competitive examinations
Human Rights. Women " " " 130
22157402 Rights and Gender equity OEC ° 0 0 0 7
22157403 Indian ethos and Human  OEC 3 0 0 3 3 130
values :
111.87404 Financial independence . OEC 3 0 0 3 3 130
and management ;
22157405 | yogé for Human OEC 3 1ol o0 3 3 130
Excellence
22187406 gemocracy and Good " OEC 3 0 0 3 3 130
overnance
22187407 | NCC Level - 11 OEC 3 0 0 3 3 130
22057408 gybercrlme and OEC 3 0 0 3 3 130
WareHess
22187409 I:“lrst Aid and Emergency OFEC 3 0 0 3 3 130
care
LS 3
22L87410 Business Communication OEC 3 0 o 3 3 130

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 shail register for the
additional courses (18 credits) from semester V onwards. These courses shall be from the same vertical or a
combination of different verticals of the same programme of study only. For minor degrec. 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 ot the pther programmes.
Clause 4.10 of Regulation 2022 is applicable for the Enrolment of B.E. / B. TECH. (HONOURS) / Minor
Degree (Optional).
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HONOUR DEGREE VERTICAL COURSES

Vertical-1 Vertical T1 Vertical 111
S.No. | Sensor Technologies and ToT ertical 1t Semiconductor Chip Design and
Advanced Communication Systems Festi
esting
1 Realtime Embedded Systems Cognitive Radio Networks Wide Bandgap Devices
- . Validation and Testing
o
2 Sensor for loT applications Remate Sensing Technology
Advanced Processor . ] .
3 | Architectures Rocketry and Space Mechanics Low Power VLSI
4 1OT Processors Underwater Navigation Systems VLSI Testing and Design for
T Testability
5 Wearable Devices Massive MIMO Networks M]X?d Signal I Design
Testing
6 Industrial }oT and Industry 4.0 Advan.(_:ed Wireless Commumcgtlon Analog IC Destign
- Techniques
Vertical-1 _
Sensor Technologies and foT
S No. |Course Code Course Title Category; L | T | P | C | CIA | ESE T‘(;:rA
I 22EC5371 Realtime Embedded Systems HDC 3000601053 40 60 100
2 ECE6371 Sensor for loT applications HDC 3000073 40 60 100
3 22EC6372 Advanced Processor Architectures HDC 3701003 40 60 100
4 ECTIT] [OT Processors HDC 53701013 40 60 100
5 22ECT372 Wearable Devices HDC 370003 40 60 100
6 22EC8371 Industrial loT and tndustry 4.0 HDC 30010 ; 3 40 60 100
Vertical-H
Advanced Communication Systems B
! {
S No. [ Course Code Course Title Category! L | T | P | C: CIA " ESE TOLTAi
1 22ECA372 | Cognitive Radio Networks HDC 3000003 40 60 100
2 22EC6373 | Remote Sensing HDC 3 00| 3 40 60 100
3 22EC6374 | Rocketry and Space Mechanics HDC 3 0003 40 60 100
4 22EC7373 | Underwater Navigation Systems HDC 3000013 44 60 100
¥ - -
3 22EC7374 | Massive MIMO Networks HDC 316703 40 60 100
6 2IFCR372 Ad\fan_ced Wireless Communication HDC 3100013 40 60 100
| Techniques - 3 |




Vertical-TT1
Semiconductor Chip Design and Testing

. TOTA
S No. |Course Code Course Title Category, L | T | P | C | CIA | ESE L
1 22EC5373 | Wide Bandgap Devices HDC 3O 0|3 40 60 100
o | 22Bce37s | Yalidationand Testing HDC | 3o lo |3 40 | 6 | 100
Technology .
3 22EC6376 | Low Power VLSI HDC 300,013 40 60 100
4 2ECT37s | v)S) Testing and Design for HDC | 3]0 ] 0] 3] 40 | 60 | 100
Testahility ;
s | 20EC7376 | Mixed Signal IC Design HDC |30 |0 3] 40 | 60 | 100
Testing
6 22EC8373 | Analog IC Design HDC 31010153 40 60 100
MINOR DEGREE VERTICAL COURSES
Embedded and IoT
g Course Periods Per Total
Course Title Cateso week Contact Credits |
No. Code gory L | T | P | Periods |
1 -122FEC5471 [Electronics for Embedded Systems MDC 30101 0O 3 3 |
2 |22BC6471 Microcontroller and its Applications MDC 3101 0 3 3
3 22FEC6472 |Sensor and Embedded Systems MDC 3 01 0 3 3
1 |22EC7471 Fundamentals of loT MDC | 3 g o 3 3
22EC7472 [Industrial IoT MDC 3000 3 3
6 22EC8471 IOI fo:‘s“man Systems MDC 3 0 0 3 3
Vertical I
Fintech and Block Chain
S c o Periods Per Total
purse Course Title Category week Contact | Credits
No. Code : .
LT | P Periods
1 22085602 - Financial Managemerﬁ MDC 3 0 3 3
2. .1 22MRB623] . Fundamentals of Investment Mpc | 3 (o] o 3 3
7 22MB6232- ,gﬁgﬂ-gggg;.fjnaﬁei%Services and Insurance MDC 3 00 3 3
ARES <1 Introdici®i fo'Blockehain and its i . .
4 22MB7231 Ap[}liCHIiOHS . MDC 3 0 ¢ J J
- 3 22MBM7232 Fintech Personat Finance and Payments MDC 3 0 0 3 3
6 79MRBS231 | Introduction to Fintech MDC 3,0 Q0 3 3
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Vertical I

Entrepreneurship
Periods Per Total
S CO“JSE Course Title Category week Contact | Credits
No. Code L T P Periods
i | 22BA5601 | Foundation of Entrepreneurship MDC 3 0 0 3 3
5 | 22BA660T | 1ihduction to Business Venture MDC 3 0 0 3 3
3 22BA6602 | Team Building & ‘ Leadership MDC 3 0 0 3 3
Management for Business
4 22BA7601 Crgatwny & . innovation in MDC 5 0 0 3 3
Entrepreneurship
5 Y -
5 22BA7602 | Principles of . Marketing MDC 3 0 0 3 3
Management for Business
6 22BA8601 | Human Resource Management | MDC 31 0 0 3 3
for Entrepreneurs
22BA8602 i i i
7 | Financing New Business MDC 3 0 0 3 3
Ventures
Vertical IV
Environment and Sustainability
o . Periods Per Total
N ((?):c]t:e Course Title Category ' week Contact | Credits
* L, T P Periods
1| 22CEXXXX Sustainable Infrastructure MDC 3 0 0 3 3
Development
2 219AG6233 Sustainable Agriculture and MDC 3 0 0 3 3
Environmental Management
3 22BM6233 Sustainable Bio Materials MDC 3 0 0 3 3
4 | 22ME7233 | Matenials for Energy MDC |3 0 | 0 3 3
Sustainability
3 22CET233 Green Technotopy MDC | 31 96 0 3 3
6 219CES232 Environmental Quality Monitoring MDC 3 ' 0 0 3 3
and Analysis
/
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Programme | Course Code Name of the Course L{T|P|C
~ BE - 22EC6201 EMBEDDED SYSTEMS AND IOT 3 03
1. To learn the internal architecture and interfaces of an embedded system.
2. To interpret the concepts of real-time operating systems.
C(-)ur§e 3. To ffamiliarize the embedded system design methodologies.
Objectives 4, To get an idea where the application areas are available for the Internet of Things.
5. To survey successful IoT products and solutions to analyze their architecture and technologies.
Cours.e. 22EC5203-Microprocessors and Microcontrollers
Prerequusite ] -
Unit Description InstI;l;cl:lt;:nal
INTRODUCTION TO EMBEDDED SYSTEMS
1 Introduction — Classification — Major Applications — Embedded system design process - 9
General purpose and Domain specific processors — Deszgnmg with computing platforms-
Sensors and Actuators — Communication Interfaces.
REAL TIME OPERATING SYSTEMS
I Operating System Basics — Types — Tasks —Multirate %ystiems Process and Threads — 9
Multiprocessor and Multitasking —Interprocess communication mechanisms — Evaluating
operating system performance- VxWorks -~ MicroC/OS-11.
SYSTEM DESIGN TECHNIQUES AND NETWORKS
M Design methodologies- Design flows - Requirement Analysis — Spec1ﬁcat10ns-System 9
analysis and architecture design — Quality Assurance techniques- Distributed embedded
systems — MPSoCs and shared memory multiprocessors
OVERVIEW OF IoT UNDERSTANDING )
v Introduction — Physical and Logical design of 10T — IoT Enabling Technologies — IoT 9
levels and deployment templates.~ 10T protocols: MQTT and AMQP- 1oT Security: AES
and TLS1.2, FOTA
APPLICATION DEVELOPMENT ;
v Introduction to Embedded C Programming -Consumer Eiectromcs IoT, -Automotive IoT 9
-Heaith Care 10T and Industrial 10T. -Weather monitoring system — Forest Fire detection '
— Agriculture — Productivity Applications- Cloud based Data Analysis.
Total Instructional Hours 45
Upon successful completion of the course, the students will have the ability to:
CO1: Explore the knowledge about embedded systems.
Course CO2: Analyze program design and scheduling of the process.
Outcomes | CO3: Summarize the embedded system design techniques.
CO4: Familiarize the concept of loT system design.
CO5: Develop a smali portable IoT application.
TEXT BOOKS:

Ti-Introduction to Embedded System, Shibu. K.V, McGraw and Hill Education, 13th Edition, 2014.

T2-Internet of Things: An hands on approach, Arshdeep Bahga, Vijay Madisetti, University Press, 2014.
REFERENCE BOOKS:

R1 - Raspberry Pi cookbook: Software and hardware problems a_nd,so]utio;ns, Monk, Simon. O'Reilly }\/Iedia, Inc., 2016,

i
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R2- The Internet of Things: Applications to the Smart Grid and Building Automation by — Olivier Hersent,
Omar Elloumi and David Boswarthick — Wiley Publications -2012.

R3- Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo Salgueiro,“ToT Fundamentals: Networking
Technologies, Protocols, and Use Cases for thelnternet of Things”, CISCO Press, 2017.

R4- 10T (Internet of Things) Programming: A Simple and Fast Way of Learning,loT Kindle Edition.

‘lig’ PO1 | PO2 | PO3 | PO4 | PO5 | POG | PO7 | POS | PO9 | PO10 | POIT | POI2 | PSO 1 | PSO2
cor | 2 3 3 3 2 3 - - - 2 - 3 3 3
coz | 3 3 2 2 3 3 - - - 2 - 3 3 3
co3 | 3 2 3 3 3 2 - - - 1 - 3 3 3
cos | 3 3 3 2 2 2 - - 2 1 2 3 3 3
Ccos | 3 3 3 3 3 3 3 - 2 2 2 3 3 3
AVG | 3 3 3 3 3 3 3 - 2 2 2 3 3 3
? 1
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Programme Course code Name of the course P
BE 22EC6253 DIGITAL SIGNAL PROCESSING 210123
1. To familiarize with discrete Fourier transform and its properties.
2.To recall the characteristics of TIR filters.
C.O urse 3.To summarize the design of Finite Impulse Response filters.
Objectives | 4 1 interpret finite word length effects.
5.To learn the concepts and its application of DSP Processors.
Course | 57BC3202-Signals and Systems
Prerequisite . A
. . Instructional
Unit Description Hours
DISCRETE FOURIER TRANSFORM
i Introduction to DFET-FFT Algorithms -Radix 2 FFT algorithms, 6
Decimation in time Algorithms, Decimation in frequency Algorithms,
inverse DFT using FFT
IIR FILTER DESIGN
HR filter design: :Butterworth approximation using Impulse Invariance
11 . - . S - 6
Transform and Bilinear transformation, Chebyshev approximation using
Impulse Invariance! Transform and Bilinear transformation. (L.PF)
FIR FILTER DESIGN
m Linear phase realization of FIR filters-Design of linear phase FIR filters 6
using Windows (Rectangular Window, Hamming Window, Hanning _
Window)- FIR filter Design using Frequency sampling method.
FINITE WORDLENGTH EFFECTS
Quantization by Truncation and Rounding — Quantization of filter
v coefficients — Product quantization emor - Limit cycle oscillations in 6
recursive systems: Zero input limit cycle oscillation, Overflow limit cycle
oscillation — Scaling to prevent Overflow.
INTRODUCTION TO DSP PROCESSOR
Vv DSP functionalities - circular buffering - TMS320C67X DSP Processor 6
DSP architecture ~ Fixed- and Floating-point architecture principles -
Programming - Application examples.
List of Experiments
1. Spectral analysis using FFT algorithms.
2. Filtering very long sequence using sectioned convolution. 5
3. Design of FIR filters using Rectangular, Hamming and Hanning windows. i
4. Design of Digital [IR filters using Bilinear and Impuise Invariant Transforms.
5. Analysis of limit cycle oscillations in recursive digital filters due to quantization.
Total Instructional Hours 45
Upon successful completion of the course, the students will have the ability to:
CO1: Apply DFT for the analysis of digital signals & systems
Course CO2: Design IR Butterworth and Chebyshev {ilters
Outcome | CO3: Design FIR filters using windowing techmqucs
CO4: ustrate Finite word length effect On filters.
CO3: Recognize the apphcat;ons Of DSP Processor.
TEXT BOOKS -
A e
vl
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T1- John G. Proakis& Dimitris G.Manolakis, “Digital Signal Processing — Principles, Algorithms &
Applications”, Fourth Edition, Pearson Education / Prentice Hall, 2007.

T2- B. Venkataramani & M. Baskar, “Digital Signal Processing - Principles, Algorithms & Applications”- Mc
Graw Hill, 2017

REFERENCE BOOK

Ri- A.V.Oppenheim, R.W. Schafer and }.R. Buck, “Discrete-Time Signal Processing”, 8th Indian Reprint,
Pearson,2004 \_

R2- Emmanuel C..Ifeachor, &Barrie. W Jervis, “Digital Signal Processing”, Second Edition, Pearson
Education, Prentice Hall, 2002

R3- A.NagoorKani, “Digital Signal Processing”, 2010 Edition,Mc Graw Hill Education (India) Pvt. Ltd

R4- P.Ramesh Babu, “Digital Signal Processing - Fourth Edition,2011

CO/R0 | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | POT | POS | POY | PO10 | POI1 | POI2 | PSOL | PSO2
col 3 3 3 2 3 - - - 3 2 3
Ccoz 3 2 2 3 3 - - - - - - 3 03 3
co3 2 3 3 2 3 - 3 '3 3
COo4 3 3 3 2 2 - - 3 3 3
Cos 3 3 3 3 2 - - 3 2 3
AVG | 28 | 28 | 28 | 24 | 26 | - - - - - . 3 2.6 3
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Outcome

CO4: Interpret the ultra-fast systeins and anthmenc building’ b]ocks
€CO5: Elaborate the various CMOS testing techmflu’es A

Programme| Course Code Name of the Course L|T|P, C
BE 22EC6254 VLSI DESIGN 20|23
1.To recall the fundamentals of CMOS and MOS design
2.To interpret silicon processing and resistance, capacitance Estimation
Ocl‘)o'g:fize 3.To develop the CMOS circuits and logic design
3 4.To construct the ultrafast systems and high-speed adders
5.To build CMOS testing and arithmetic building blocks
(Lourse | 22F.C3203-Digital Electronics
re;';qms 22EC5203-Microprocessors and Microcontrollers
Unit Description :i:?t{;cl::.(;
INTRODUCTION TO CMOS CIRCUITS AND MOS TRANSISTOR THEQRY
‘ MOS transistors — CMOS logic - Introduction to nMOS, pMOS enhancement transistor —
1 MOS device design equation — Basic DC equation, second order effects — Complementary 6+3
i CMOS inverter — DC characteristics. Introduction to FinFET,
; Experimental study: Characteristics of CMOS Invertor using SPICE
CMOS PROCESSING, CIRCUIT CHARACTERIZATION AND PERFORMANCE
ESTIMATION
I Silicon semiconductor technology: An overview — Basic CMOS technology —Resistance 643
estimation — Capacitance estimation — Switching characteristics ~ Analytical delay models,
Gate delays — Power dissipation.
. Experimental study: Simulation of Basic logical gates, Half and full adders -
CMOS CIRCUITS AND LOGIC DESIGN
CMOS logic gate design —physical design of simple logic gates — INVERTER, NAND and
- NOR gates, Complex logic gateslayout, CMOS standard cell design — CMOS logic 643
structures — Pseudo nMGS logic, Dynamic CMOS logic, Clocked CMOS logic, Introduction
to  Clocking strategies Experimental study: Simulation of Multiplexer and
Demultiplexer.
INTRODUCTION TO GaAs TECHNOLOGY &ARITHMETIC BUILDING
BLOCKS
3Y Ultra-fast systems — Gallium arsenide crystal structure, Architectures for ripple carry adders, 63
carry ook ahiead adders, High speed adders. Experimental study: Simulation of Flip flop -
| RS, B and JK.
INTRODUCTION TO PLD’S AND FPGA
Introduction Simple PLD’s- Read only memories- Programmable Array Logic-
\Y Programmable Logic Array -FPGA program technology-Programmable logic blocks- 613
Programmable Interconnects-Programunable /O blocks in FPGA-Xitinx XC 2000
Experimental study: Synthesis of full adder using FPGA
Totat Tustructional Hours 30+15
Upon successful completion of the course, the studems will have the ability to:
CO1: Summarize the CMOS and MOS transistors. :
Course CO2: Analyze the CMOS passive components estimation.
CO3: Compare the performance of various CMOS logic techndques
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TEXT BOOKS:

T1-Neil H E Weste and Kamran Eshranghian, “Principles of CMOS VLSI Design: A system Perspective”, Second
edition, Pearson education Asia.

T2- Douglas A Pucknell and Kamran Eshranghian, “Basic VL.SI Design”, Third edition, Prentice Hall of India.
T3-Field Programmable Gate Array Technology-Stephen M. Trimberger, Spinger International

REFERENCE BOOKS:

R1- -Samir Palnitkar, “Verilog HDL — A guide top Digital Design and Synthesis”, Second edition, Pearson education.
R2 - Neil H E Weste and Pavid money Haris, “CMOS VLSI Design: A circuits and systems Perspective”,Addison
Wesley, New Delhi, 2010.

R3 - Sung-Mo Kanga and Yusuf Leblebici, “CMOS Digital Integrated Circuits- Analysis and Design”, Tata McGraw
Hill, New Delhi, 2004.

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | PO8 | PO9 | POLO | POIL ; POI2 | PSO1 | PSO2
COl 3 3 2 3 2 - - - - 3 - 2 3 2
CO2 3 3 2 3 2 - - - - 2 - 2 3 2
CcO3 3 2 3 3 2 - - - - 2 - 2 3 2
CO_4 3 2 3 2 2 - - - - 2 - 2 3 2
CO5 3 2 3 3 2 - - - - 2 - 2 3 3
AVG 3 24 2.6 2.8 2 - - - - 22 - 2 3 22

“‘? ' " . /Wu/ \
MLI_“_'_'? De&*i&mdemi@sg
) L.gia’la:.l - Bos . HiCET _
- ICET
90

PEEEE 1T PR




Programme

Course Code

Name of the Course L

BE

ARTIFICIAL INTELLIGENCE AND MACHINE
22EC6307 LEARNING 3

Course
Objectives

1. To understand the basics of Artificial Intelligence and problem-solving agents.
2. To apply the appropriate Heuristic search techniques in problem solving.

3. To understand the basics of Machine learning and compare supervised, unsupervised learning.
4. To implement linear regression, classification models like logistic regression and SVMs, and decision

trees for the necessary application.
5. To investigate back propagation in neural network.

Prerequisite

22EC3202 -Signals and systems

Unit

Description

Instructional
Hours

INTRODUCTION TO ARTIFICIAL INTELLIGENCE

Introduction to Al — Agents and Environments — concept of rationality — nature of
environments — structure of agents. Problem solving agents — search algorithms —
uninformed search strategies.

It

PROBLEM SOLVING

Heuristic search strategies — heuristic functions. Local search and optimization
problems — local search in continuous space —~ search with non-deterministic actions —
search in partially observable environments — online search agents and unknown
environments

11

INTRODUCTION TO MACHINE LEARNING

Introduction to Machine Learning-Supervised Learning Algorithms - Unsupervised
Learning Algorithms - Reinforcement Learning, Deep Learning-Dimensionality
reduction.

v

SUPERVISED LEARNING AND UNSUPERVISED LEARNING ALGORITHMS
Regression models-Linear regression, logistic regression -Classification Models-
Decision trees, Naive Bayes, K-nearest neighbor algorithm-Support Vector Machines-
Self Organizing Map.

NEURAL NETWORKS

Perceptron - Multilayer perceptron, activation functions, network training — gradient
descent optimization - stochastic gradient descent, error backpropagation- Building a
Machine Learning Algorithm

Total Instructional Hours

=
n

Course
QOutcomes

Upon successful completion of the course, the students will have the ability to:
CO1L: Interpret Intefligent agent frameworks.

CO2:

uncertain or partially observable environments.

CO3:

data-driven problems in machine learning.

COa4:

predictions using supervised and unsupervised leamning,

using techniques like gradient descent and error backpropagation.

Design heuristic-based algorithms and evaluate their effectiveness for problem-solving in
Compare supervised, unsupervised, and reinforcement learning algorithms to solve complex
- Implement and evaluate regression, classification and decision tree models to achieve accurate

5: Develop and train neural hetwork architectures, including perceptions and multilayer networks,
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TEXT BOOKS:

T1- Stuart Russell and Peter Norvig, “Artificial Intelligence — A Modern Approach”, Fourth Edition, Pearson
Education, 2021.

T2: Stephen Marsland, "Machine Learning — An Algorithmic Perspective”, Second Edition, Chapman and
Hall/CRC Machine Learning and Pattern Recognition Series, 2014,

REFERENCE BOOKS:

R1: Fthem Alpaydin, “Introduction to Machine Learning”, MIT Press, Fourth Edition, 2020.
R2: Patrick H. Winston, "Artificial Intelligence”, Third Edition, Pearson Education, 2006
R3: Tom Mitchell, “Machine Learning”, McGraw Hill, 3rd Edition, 2017

R4: Christopher M. Bishop, “Pattern Recognition and Machine Learning”, Springer, 2006.
R5: Kevin Night, Elaine Rich, and Nair B., “Artificial Intelligence”, McGraw Hill, 2008

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | PO | PO9 | PO10 | PO11 § POIZ | PSOT1 | PSO2
col | 3 { 1 3 . y) - - ] - - 3 3 3
co? 3 3 3 3 2 2 - - - - - 3 3 3
CO3 ‘3 i 1 3 - 2 - - - - - 3 3 3
Cco4 3 3 3 3 2 2 - - - ; - 3 3 3
"COs 303 0303 1 2 2 | - ] ] - - 3 3 3
AVG 3 | 2222 3 2 2 - - - - - 3 3 3
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Programme | Course Code Name of the Course LT P C

BE 22EC6302 ASIC DESIGN 3 (0 H 3

1. To Recall the fundamentals of ASIC and CMOS logic design
2. To familiarize with the various principles of programmable ASIC design

C(.}urs.e 3. To impart knowledge on ASIC architecture and various logic synthesis techniques
Objectives . . .
4. To Summarize the concepts of delay models and logic simulation.
5. To Interpret with the concepts of floor planning and system partitioning
Course | 5 )EC6254-VLSI DESIGN
Prerequisit ,
. . Instructional
Unit . Description Hours
ASIC AND CMOS LOGIC DESIGN
i Types of ASICs - Design flow - CMOS transistors - Combinational Logic Cell — 0
Sequential logic cell - Data path logic cell - Transistors as Resistors - Transistor
Parasitic Capacitance.
PROGRAMMABLE ASIC
I Anti-fuse - static RAM - EPROM and EEPROM technology - Actel ACT - Xilinx 9

LCA —Altera FLEX - Altera MAX DC & AC inputs and outputs + Clock & Power
inputs - Xilinx /O blocks.

ASIC ARCHITECUTRE AND LOGIC SYNTHESIS :
T HI Architecture and configuration of Spartan and Virtex FPGAs- Logic Synthesis with 9
an example-Finite State Machine Synthesis - Memory Synthesis.

1L.OGIC SIMULATION

v Stmulation-Logic Systems - Cell Models - Delay Models — Static Timing Analysis - 9
Formal verification - Switch Ie\_z_el and Transist_glj level simulation. I
ASIC CONSTRUCTION

System Partitioning — FPGA Partitioning, Partitioning Methods- Kernighan-Lin
algorithm. Floor Planning - Placement-min cut & Eigen value algorithm - Routmg»
Global & Detailed routing.

Total Instroctional Hours 45

Upon successtul completion of the course, the students will have the ability to:
CO1: Understand the concepts of basic ASIC and CMOS logic design.

Course CO2: Compare and analyze the various types of Programmabie ASICs.
Outcomes CO3: Develop the ASIC architecture and togic synthesis.
CO4: Analyze the various techniques used in the logic simulation and delay models.
COS5: Censtruct the various methods system floor planning and partitioning.

TEXT BOOKS:

T1- M.L.S.Smith, “Application - Specific Integrated Circutts”, Pearson, 2003.

REFERENCE BOOKS:

Ri. Steve Kilts, “Advanced FPGA Design,” Wt]ev Inter-Science.

RZ. Rogser Woods, John McAllister, Dr. Ying Y] Gaye ngh{bod H’(JA based Iriplementation 01‘ cilonai Processing
Systems”, Wiley, 2008. =
/e
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R3. Mohammed Ismail and Terri Fiez, "Analog VLSI Signal and Information Processing ", McGraw Hill, 1994
R4. Douglas 1. Smith, HDL Chip Design, Madison, AL, USA: Do one Publications, 1996.

Co/po | PO1 | PO2 [ PO3 | PO4 | POS | POG | PO7 | POS | POY | POI0 | POI1 | POI2 | PSOI | PSO2
coi | 3 | 2 | 2 |3 | 212 | -] -71- i : 3 3 3
coz | 3 | 3 | 3|3 [ 2172 - - 3 . 3 3 3
cos |3 | 2 |2 |3 [ 2 2| -] -1-* i : 3 3 3
coa | 3 [ 3 | 3 | 22| 2] 77 -1- - . 3 3 3
o5 | 3 | 2 | 2 1 213 [ 2 | -1 - -7~ T3 3 3
AVG | 3 | 24 | 24 | 26 |22 | 2 | - | - | - B i 3 3 3
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Course

Programme Name of the Course L|T|P|C
Code
BE 22EC6305 CLOUD COMPUTING 3|0
1. To impart the concepts of cloud computing along with definition of organizational roles.
C 2. To review the evolutton of cloud from the enabling technologies.
ourse 3. To gatn knowledge on various cloud computing specialized mechanism.
Objectives . . Omputin: .
: 4. To explore cloud computing design principles in architectural models.
5. To be familiar with the security threats and security mechanism in cloud.
Course 221T1151-Python and Java Programming
Prerequisite | 22EC4253- Data Communication and Networks
. . Instruction
Unit Description al Hours
INTRODUCTION TO CLOUD COMPUTING
I Understanding Cloud Computing- Cloud concepts and Terminology-Goals and 9
Benefits -Risks and Challenges- Cloud Characteristics-Cloud Delivery Models —
Cloud deployment Models.
CLOUD ENALBLING TECHNOLOGY
Broadband Networks and Internet Architecture-ISPs-Technical and Business
I consideration Data Centre Technology-Virtualization Technology - Operating 9
System Based Virtualization-Hardware Based Virtualization -Virtualization _
Management- Web and Service Technology-Web Services-REST Services-Service
| Agents and Middle ware.
CLOUD COMPUTING AND SPECTALIZED MECHANISM
m Logical Network Perimeter-Virtual Server —cloud storage Device-Cloud Usage 9
Monitor ~Automated scaling Listener-Load balancer-SLA Monitor-Hypervisor-
Resource cluster-Mutlti Device Broker
CLOUD COMPUTING ARCHITECTURE
Fundamental cloud Architecture-Elastic Resource Capacity Architecture-Service
v load Balancing Architecture-Cloud Bursting  Architecture —Advanced Cloud 9
Architecture-Hypervisor clustering Architecture —Cloud Balancing Architecture-
Specialized cloud Architecture- Direct [/O Access Architecture-Elastic Network
Capacuy Archilecture.
CLOUD MANAGEMENT AND SECURITY MECHANISM
v Resource Management system-SLA  Management  System-Billing management 9
system-Identity and Access Management (JAM) -Single Sign-On (550)- Cloud
Based Security Greups
Total Instructional Hours 45
Upon successful completion of the course, the students will have the ability to:
COtL: Infer the concepts and Terminology of Cloud Computing
Course CO2: Compare and Contrast the cloud technology with existing technology
Outcomes | CO3: Interpret and outline the various Cloud Computing Mechanism
CO4: Identify and comprehend Yhe.essential compenents and infrastructure in Cloud environment
CO5: Demonstrate strategies and,t_e{;_hnoiog:tes to mitigate the management and security mechanism.
| | / 95
e b |
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TEXT BOOKS

T1-Cloud Computing Concepts, Technology and Architecture
T2-Distributed and Cloud Computing. Kal Hwang. GeoffeiyC.Fox. Jack J.Dongarra. Elsevier. 2012.

REFERENCE BOOKS:

R1-Cloud Computing: A Practical Approach. Anthony T.Velte. Toby J.VeFte, Robert Elsenpeter. Tata McGraw
Hill. rp201L.

R2-Enterprise Cloud Computing GautamShroif, Cambridge University Press, 2010. |

R3-Cloud Computing: Implementation, Management and Security, John W. Rittinouse, James F Ransome. CRC
Press, rp2012

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5S | PO6 | PO7 | POS | PO9 | POI10 | POI1 | POI2 | PSOL | PSO2
ol 3 3 2 2 - . - - - 2 - 2 3 2
co? 3 3 3 3 - - - - - 3 - ! 3 2
COo3 3 2 2 2 - - - - - 2 - ] 2 2
CO4 3 3 1°3 2 - - - - - 2 - 2 2 3
CO5 3 3 2 3 - - - - 2 - 2 2 2
AVG 3 28 | 24 1 24 - - - 2.2 1.6 2.4 2.2
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Programme Course code Name of the Course L

BE

22HE6101 PROFESSIONAL ETHICS 3

Course
Objective

I. To foster ethical behavior and life skills for holistic development.

To educate the value of Engineering Ethics

To inculcate the social responsibility of an engineer.

To impart knowledge on issues related to safety, responsibility and rights
To educate on professional practice on global issues

G

Unit

Description

Enstructional
Hours

VALUE EDUCATION

Moral values and Right understanding- Holistic development and the Role of Value
Education- Understanding Value Education- Self-exploration as the process for value
Education- Integrity -Work Ethics- Empathy- Spirituality

i

ENGINEERING ETHICS

Senses of ‘Engineering Ethics” — Variety of moral issues — Types of inquiry — Moral
dilemmas — Moral Autonomy — Kohlberg’s theory ~ Gilligan’s theory — Consensus and
Cantroversy — Models of professional rofes - Theories about right action — Self-interest —
Customs and Religion — Uses of Ethical Theories.

HlI

ENGINEERING AS SOCIAL EXPERIMENTATION:
Engineering as Experimentation — Engineers as responsible Experimenters - Codes of
Ethics — A Balanced Outlook on Law.

v

SAFETY, RESPONSIBILITIES AND RIGHTS

Safety and Risk — Assessment of Safety and Risk — Risk Benefit Analysis and Reducing
Risk - Respect for Authority — Collective Bargaining — Confidentiality — Conflicts of
Interest — Occupationat Crime — Professional Rights —~ Employee Rights — Intellectual
Property Rights (IPR) — Discrimination.

GLOBAL ISSUES
Muitinational Corporations — Environmental Ethics — Computer Fthics — Weapons
Development — Engineers as Managers — Consulting Engineers — Engineers as Expert

Witnesses and Advisors — Moral Leadership - Code of Conduct — Corporate Social
Responsibility ;

Total Instructional Hours

45

Course
Outcomes

CO1: Understand the importance of various components of human values
CO2: Apply ethics in sociuty

CO3: Discuss the ethical issues related to engineering and

CO4: Realize the responsibilities and rights in the society

CO3: Apply professional ethics in solving global issues

2009.

"TEXT BOOKS: -
T1-Mike W. Martin and Roland Schinzinger, “Ethics in Engineering”, Tata Mc Graw Hill, New Dethi, 2003.
T2-Govindarajan M, Natarajan 8, Senthi! Kumar V. S, “Engineering Ethics”, Prentice Hall of India, New Delhi.

REFERENCES BOOKS:
R1-Chartes B. Fleddermann, “Engineering Ethics”. Pearson Prentice Hall, New Jersey, 2004,
R2-lohn R Boatright, “Fthics and the Conduct of Business™, Pearson Education, New Delhi, 2003

R3-Edmund G Seebauer and Robert L. Barry, “Fundamentals of Ethics for Scientists and Engineers”, Oxford
University Press, Oxford, 2001 v
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Programme | Course Code Name of the Course L |T:P; C
BE 22EC6301 PCB DESIGN 3 10,0 3
To provide an overview of PCB components, classifications, and basic manufacturing processes.
To outline general and special circuit design rules for analog, digital, high-frequency, and power electronic circuits.
Course To acquire knowledge about techniques used to transfer images, plating, and etching.
Objective | To summarize the PCB Technology trends.
To discuss emerging trends like fine-line conductors, multilayer boards, flexible PCBs, metal core boards, and
mechanical milling technigues.
Unit Description lns?;:)f::_:nal
BASICS OF PRINTER CIRCUIT BOARDS :
Component of a PCB - Classification of PCB - Manufacturing of Basic PCB — Layout planning
I General PCB considerations — Layout Approaches — Standards : Mechanical Design 9
Considerations - Electrical Design Considerations —Layout Design : Grid Systems - Layowt
Scale — Layout Sketch / Design — Layout eonsiderations.
DESIGN CONSIDERATIONS FOR SPECIAL CIRCUITS
Design Rules for Analog Circuits 1 Components and Placement — Signal Conductors ~ Supply
a and Ground Connectors — General Rules for design of Analog PCBs. Design Rules for Digital 9
Circuits : Transmission Lines - Problems in Design of PCBs for digital circuits. Design rules for
’ PCBs for High frequency circuits, Fast Pulse Circuits ,  Microwave Circuits and Power
Electronic Circuits.
TMAGE TRANSFER, PLATING AND ETCHING TECHNIQUES
Image Transfer Techniques: Laminates Surface Preparation — Screen Printing - Pattern
i Transferring Technigues — Printing Links - Printing Process - Photo Painting - Laser Diode o
Imaging(LDI) - Plating Process : need for Plating - Plating Techniques — General Problems in |
Plating - Special plating Techniques - Etching Techniques : Etching Arrangements - Eiching
Parameters — Equipment and Techniques - Optimizing Etchant Economy ]
FTECHNOLOGY OF PRINTED CIRCUIT BOARDS
v Film Master Production : Emuision Parameters - Film Emulsions — Dimensional Stability of Film 9
Masters — Reprographic Cameras— - — Filn Processing - Film Registration - Pheto printing -
Basic processes for Double sided PCBs - Wet Film resists and Dry Fitm resists,
PCE TECHNOLOGY TRENDS i
v Fine—tine Conductors with Ultra—Thin copper Foil - Multilayer Boards - Multiwire Boards — o
Subtractive-Additive processes -  Semi-Addilive Processes - Additive Processes — Flexible
Printed Circuit Boards — Metal Core Circuit Boards — Mechnaical Milling of PCBs,
Total Iastructional Hours 45
Upon successful completion of the course, the students will have the ability to:
CO1: Explain the basic components, classifications, and layout planning considerations for PCBs..
Course CcO2: Ent_imerate- PCB Design considerations in Special_circuits. . )
OCutcome CO3: Gain practical knowledge of various image transfer methods used in PCB manufacturing.

PCB varieties. -

CO4: Recognize the diverse technologies involved in creating PCBs, ranging from film mastering to advanced

M i . P
CO5: Summarize current trends and innovations in PCB technology, enabling students to stay informed about

Chairman - Bos
& ECE - HiCET .

industry developments. - y



TEXT BOOKS:

T1:Walter C Bosshart, “Printed Circuits Boards Design and Technology” - Tata McGraw- Hill , 2008
T2:R.S.Khandpur, “Printed Circuit Boards Design, Fabrication, Assemble and Testing”, TMH, 2005.

REFERENCE BOOKS:

R1:ChristoperT.Robertson, “ PCB Designers Referennce : Basics” - Prentice Hall, First edition , 2003.
R2:C.F.Coombs, *“Printed Circuits Handbook”, McGraw-Hill, 2001.

COl 3 3 2 2 - - - 2 2 2 2 2
coz 3 3 2 2 - - - 2 2 2 2 2
CO3 3 3 2 i - - - 2 2 2 2 2
CO4 3 4 2 2 - - - 2 0 2 2 H
CO5 3 3 2 I - - - 2 2 2 2 1
AVG 3 3.2 2 1.6 - - - 2 1.6 2 2 1.6
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Programme Course Code Name of the Course L T P C

BE 22EC6303 RF SYSTEM DESIGN 3 0 0 3

To evaluate and integrate advanced passive and active componenis into radio frequency circuits.
To gain knowledge on microstrip line filters
Course To understand the working principle of active RFcomponents for various applications.
Objective To design biasing circuits for RF amplifiers
To analyze advanced RF oscillator, mixer, power divider, and coupler techriologies for diverse
applications.

. .. Instructional
Unrit Description Hours
INTRODUCTION TO RY DESIGN
I Importance of RF design, Flectromagnetic Spectrum. RF behavior of passive 9
Components, Chip components and Circuit Board considerations, Scattering ’
Parameters, Smith Chart and applications.
: . | RF FILTER DESIGN
1 Overview, Basic resonator and filter configuration, Special Filter Realizations, Filter 9
: tmplementations, Unit element, Kurodas Identity , Coupled Filters.
ACTIVE RF COMPONENTS & APPLICATIONS
) m RF Diodes, BIT, RF FETs, High electron mobility transistors; Matching and Biasing 9
Networks — Impedance matching using discrete components, Microstrip line matching
networks, Amplifier classes of operation and biasing networks,
RF AMPLIFIER DESIGN
v Characteristics, Amplifier Power relations, Stability Considerations, Constant gain 9
circles, Constant VSWR circles, Broadband, Low power, High power and multistage
amplifiers. .
. OSCILLATORS, MIXERS & APPLICATIONS
Vo Basic oscilfator Model - high frequency oscillator configuration - Basic characteristics 9
of mixers - RF couplers - Wilkinson divider - Detector and demodulator circuits, ]
Total Instructional Hours 45
Upon successful completion of the course, the students will have the abthity to:
CO1l: Analyze RF design principles and the electromagnetic spectrum's inipottance.
CO2: Implement RF filter design with resonator configurations and special realizations.
Course CO3: Evaluate active RF components like diodes, BITs, FETs, and HEMTs in applications.
Outcome CO4:Design RF  amplifiers, oscillators, and mixers considering stability and performance
characteristics.
CO5: Analyze the characteristics and applications of mixers in RF systems.

TEXT BOOKS:

TI - Reinhold Ludwig and Powel Bretchko, —RF Circuit Design - Theory and Applicationst, Pearson Education Asia. First
Edition, 2011

T2- foseph. J.Carr, ~Secrets of RF Circuit Designl, McGraw Hill Publishers. Third Edition, 2000
REFERENCE BOOKS:

ciE

R! -Matthew M.Radmanesh, — Radio frequency and Microwavé"‘ElegLr;’ﬁ.ifz‘rss &;lirr-léarson Education Asia, 2nd Edition 2002,

R2- Ulrich L. Rohde and David P. NewKirk. —RF/ mlcrowave(;rcmt Deqtgnl! Jc;hn Wiley & Sons USA, 2000

R3- Roland E. Best, —Phase —Locked loops: Desmn snmu]anon an& Apphcanoml Mchw Hill Pubtishers . Nth Ldmon 2003

g
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CO/PO | POL | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | POI10 | POI1 | POI2Z | PSOL | PSO2
cot 3 3 2 2 3 2 2 - 2 I - 1 3 2
Cco2 3 3 3 2 3 2 2 - 2 1 - 1 3 2
CO3 3 3 2 2 3 2 2 - 2 1 - 1 3 2
CO4 3 3 2 2 3 2 2 - 2 1 - 1 3 2
cOs 3 3 i 2 3 2 2 - 2 1 - ) 3 2
AVG | 3 3 2 2 3 2 2 - 2 1 - ] 3 2
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Programme

Course code Name of the course

BE

22EC6304 SOFTWARE DEFINED RADIO 3

Course
Objective

To Analyze the foundational concepts and benefits of Software Defined Radios

To Evaluate the functional architecture of SDR systems, focusing on hardware and software integration

To Investigate Cognitive Radio principles
To Examine the capabilities and architectural components of Cognitive Radio systems
To Explore future trends in Smart Radios

Unit

Description

Instructional
Hours

INTRODUCTION TO SOFFTWARE DEFINED RADIO

The Need for Software Defined Radios (SDR) - Definition, Characteristics and Benefits of
a SDR- Architecture evolution of SDR - Foundations, technology tradeoffs and
architecture implications - Antenna for Cognitive Radio - Design Principles of a Software
Radio.

It

FUNCTIONAL ARCHITECTURE OF SDR

Basics of SDR - Essential functions of SDR— Goals of architecture of SDR - Hardware
and Software architecture of SDR - Computational properties of processing resources- Top
level component topology- Interface topologies among plug and play modules - SDR as
platform for cognitive radio.

1}

COGNITIVE RADIO

Introduction to Cognitive Radio - Motivation and Purpose - Marking radio self aware and
cognitive techniques — Organization of Cognitive tasks -Enabling Jlocation and
environment awareness in cognitive radios- Design Challenges associated with CR. - IEEE
802 Cognitive Radio related activities.

v

FUNCTIONAL ARCHITECTURE OF COGNITIVE RADIO

Cognitive Radio Capabilities-Cognitive Transceiver architecture - Radio Resource
Allocation for Cognitive Radio - Spectrum Allocation in Cognitive Radio Networks -
Spectrum Sensing — Spectrum Sharing — Spectrum Mobility — Spectrum Management —
Regulatory issues — Emerging Cognitive Radio Applications in Cellular Networks.

SMART RADIO FOR FUTURE

Dynamic Spectrum Access- Cognitive Cycle concept- Technologies supporting the
Cognitive Radio concept-Spectrum  Awareness- Radio Spectrum models-  Spectrum
measurement techniques — Concept and architecture of TV White Spaces.

TOTAL INSTRUCTIONAL HOURS

Course OQutcome

Upon successful completion of the course, the students will have the ability to:
CO1: Understand the need, characteristics, and benefits of Software Defined Radio.
CO2: Analyze the functional and architectural evolution of SDR.
CO3: Evaluate Cognitive Radioconcepts, tasks, and design challenges.
CO4: Examine the capabilities and architecture of Cognitive Transceivers.
CO5: Explore Dynamic Spectrum Access and emerging applications in Smart Radios.

| TEXT BOOKS:

T1- Andreas F. Molisch, “Wireless Communications™, 2ud Edition, John - Wiley & Sons Ltd, 2011

T2- H. Venkataraman, G. Muntean (editores), Cognitive Radic.and its Application for Next Generation Cellutar
and Wireless Networks. 2013, Spriger, ISBN 978-94-007-1826-5, l
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REFERENCE BOOKS: -

R1- Markus Dillinger, “Software Defined Radio: Architectures, Systems and Functions™, 2003.

R2- HuseyinArslan , “Cognitive Radio, Software Defined Radio and Adaptive wireless system,Springer, 1
edition ,September 24, 2007.

Cco/PO | PO! | PO2 | PO3 | PO4 | POs | POG | PO7 | PO8 | PO9 | POl0 | POII | POI2 | PSOT | PSO2
ol 3 2 3 3 - - - - - - - 3 3 2
CO2 3 3 3 3 - - - - - - - 3 3 2
CO3 3 3 3 3 - - - - - - - 3 3 2
Co4 3 3 3 2 - - - - - - - 3 3 2
CO5 3 3 3 2 - - - - - - - 3 3 2
AVG 3 2.8 3 2.8 - - - - - - - 3 3 2

~P Yoy b
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Programme | Course Code Name of the Course L| T P C
BE 212EC6306 WIRELESS BROADBAND NETWORKS 3|1 01| o 3
To acquire knowledge about various network layer and transport layer protocols for wireless networks
Fo study the architecture and interference mitigation techniques in 3G standards
Cq_)urs_e To learn about 4G technologies and LTE-A in mobile cellular network.
Objective | 1, famifiarize about layer level functionalities in interconnecting networks.
To gain knowledge on emerging techniques in 5G network.
. . Instructional
Unit Pescription Hours
WIRELESS PROTOCOLS
Mobile network layer- Fundamentals of Mobile 1P, data forwarding procedures in mobile
| P, 1Pv4,IPv6, IP mobility management, 1P addressing - DHCP, Mobile transport layer- 9
Traditional TCP, congestion control, stow start, fast recovery/fast retransmission, classical
TCP improvements-Indirect TCP, snooping TCP, Mobile TCP.
3G EYOLUTION 9
IMT-2000 - W-CDMA, CDMA 2000 - radio & netwerk components, network structure,
I packet-data transport process flow, Channel Allocation, core network, mterference-
mitigation techniques, UMTS-services, air interface, network architecture of BGPP,
UTRAN - architecture, High Speed Packet Data-HSDPA HSUPA.
4G EVOLUTION . 9
Introduction to LTE-A —~ Requirements and Challenges, network architectures - EPC, E-
111 UTRAN architecture - mobility management, resource management, services, channel -
togical and wansport channel mapping, downlink/uplink data transfer, MAC control
| etement, PDU packet formats, scheduling services, random access procedure
v LAYER-LEVEL FUNCTIONS ) 9
Characteristics of wireless channels - downlink physical layer, uplink physical layer, MAC
scheme -frame structure, resource structure, mapping, synchronization, reference signals
and channel estimation, SC-FDMA, interference cancellation - CoMP, Carrier
aggregation, Services - multimedia broadcast/multicast, location-based services.
5G EVOLUTION 9
5G Roadmap - Pillars of 3G - 5G Architecture, The 3G internct - foT and context
v awareness -Networking reconfiguration and virtualization support - Mobility (oS control
- emerging approach for resource over provisioning, Small cells for 3G mobile networks-
capacity limits and achievable gains with densification - Mobile data demand, Demand Vs
Capacity, Small cell challenges, conclusion and future drrectnons
Total Instructional Hours 45
Upon successful completion of the course, the students will have the abiiity to:
CO1L: Design and implement the various protacols in wireless networks.
Course CO2: Analyze the architecture of 3G network standards.
Qutcome CO3: Analyze the difference of LTE-A network design from 4G standard.
CO4: Design the interconnecting network functionalities by layer level functions.
CQO35: Explore the current generation (5G) network architecture
TEXT BOOKS: T
T1- Kaveh Pahlavan. “Principles of wireless networks™, Prentice-Hall oﬁ‘{nﬁ_’i—a. 2008.
REFERENCE BOOKS: ]

%QQ fﬂ%as
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R1- Vijay K.Garg, “Wireless Network Evolution - 2G & 3G™. Prentice Hall, 2008.

R2 - Clint Smith,P.E, Dannel Collins, “3G Wireless Networks™ Tata McGraw- Hill, 2nd Edition, 201 }.
R3- Sassan Ahmadi, “LTE-Advanced — A practical systems approach to understanding the GPP LTE Releases 10 and 11
radio access technologies”, Elsevier, 2014,

R4- Jonathan Rodriguez, "Fundamentals of 5G Mobile networks”, John Wiley, 2015,

CO/PG | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12Z | PSO1 PS02
co1_| 3 3 | 2 | 2 | 3 [ - | - [ -1- - - 2 | 3 | 3
co2 3 3 3 3 3 - - - - - - 2 2 3
03 | 3 | 2 | 2 | 2 [ 3 | - | -1 -1-7- - - 2 [ 3 3
04 | 3 | 3 | 3 [ 3 [ 3 | - [ -1 -71- - - 27 2713
Co5 3 2 2 2 3 - - - - - - 2 3 3
AVG 3 2.6 2 2.3 3 - - - - - - 2 2.3 3

"‘i}' 3—{ oy | S
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Programme

Course code Name of the course L|T P C

BE

22ECo6308 NEURAL NETWORKS AND DEEP LEARNING 317010 3

Course
Objective

1.To explore models of neurons and distinguish between feed-forward and feedback network
architectures.

2.To demonstrate proficiency in supervised and unsupervised learning algorithms and tasks.

3.To apply the Perceptron learning algorithm and understand convergence theorems in separable and
non-separable sets.

4.To apply Cover’s theorem and hybrid learning procedures to solve interpolation problems with RBF
networks.

5.To investigate associative learming, content addressable memory, and deep learning architectures like
CNNs

Unit

Instructional

Description Hours

BASIC LEARNING ALGORITHMS

I Biological Neuron — Models of a Neuron — Network Architectures : Feed Forward and
Feedbhack — Learning Process — Supervised and Unsupervised Learning - Learning Tasks -
Pattern Recognition and Classification .

PERCEPTRONS AND MULTILAYER PEﬁCEW RONS

11 Learning Algorithms.- Perceptron Learning Algorithm—Perceptron Convergence Theorem — 9

Perceptron learning and non separable sets — Multilayer Network Architectures.

RADMAL BASIS FUNCTION NETWORKS

n Cover’s Theorem on the Separability of Patterns — The Interpolation problem —Generahzed
Radial Basis Function Networks —Hybrid Learning procedure for Radial Basis Function
Networks — Computer Experiment:Pattern Classification

v

ATTRACTOR NEURAL NETWORKS

Associative Learning — Attractor Neural Network Associative Memory —
Memory — Hopfield Network — Content Addressable Memory - Boltzmann Machine —
Bidirectional Associative Memory — BAM Siability Analysis — Error Correction in BAMs.

Linear Associative

DEEP NETWORKS
v Convolutional Neural Networks — Basic Structure: Padding, Strides, Rel.l}, Pooling, Fully

Connected Layers, Interleaving, Local Response Normalization. Case studies :Alexnet,
ZFNet, VGG, GoogleNet, ResNet.

9

Total Instructional Hours 45

Course
Outcome

Upen successful completion of the course, the students will have the ability to:

CO1: Describe biological neuron models and differentiate between feed-forward and feedback network
structures.

CO2: Implement supervised and unsupervised learning algorithms effectively for pattern recognition
and classification tasks.

CO3: Impiement Perceptron learning atgorithms and assess convergence properties on separable and
non-separable datasets.

CO4: Develop generalized RBF networks using hvbnd §eamm5 appreaches to solve pattern
classification problems.

CO5: Analyze convolutional nearal n,etwor Iu (CNNS) Sir uctures and their applications through case
studies like Ale\]\let VGG, and! ResNet -
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TEXT BOOKS:

T1:SimonHaykin, “Neural Networks and Learning machines”. Pearson Education/PHI, 3" Edition. 2009.
T2:Satish Kumar, “Neural Networks: A classroom approach”. TMH education, 2™ Edition, 2013.
T3:Charu C Aggarwal, Neural Networks and Deep Learning, Springer, 20135.

REFERENCES BOOKS:

R1 —James A. Freéman and David M. Skapura, “Neural Networks Algorithms, Applications and
Programming Techniques”, Pearson Education, 2003.

R2 - Martin T.Hagan, Howard B. Demuth and Mark Beale, “Neural Network Design”, Thomson
Learning, 2003. ) ' :

R3 - Michael Nielsen, Neural Networks and Deep Learning, Determination Press, 2015.

R4 - lan Goodfellow, YoshuaBengio, Aaron Courville, “Deep Learning”, MIT Press, 2016.

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | POL0 | POI1 | POIZ } PSOL | PSO2
col 3 3 2 3 3 - - 3 - - 2 3 i
co2 3 2 3 3 3 - - - - 3 3 3
cos | 3 3 3 3 2 - - 3 2 - 2 3 3

"Co4 | 3 2 2 3 3 - - - 3 3 2
cos | 3 3 3 3 2 - - 3 - 2 3 2
AVG | 3 | 3 | 3 | 31 3 3 2 3 2

’2‘ barpfo
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Programme Course Code Name of the Course L T p C
BE 22EC6309 BIOMETRIC SYSTEMS 3 0 0 3
1.To Gain knowledge about Biometric Technologies
Course 2.To Learn Fingerprint Technology
Objective | 3. To Explore Face Recognition and Hand Geometry
4.To Examine Iris Recognition
5.To Study Voice Scan and Multimodal Biometrics
. .. Instructional
Unit Description Hours
INTRODUCTION TOBIOMETRICS
Introduction and back ground — biometric technologies — passive biometrics — active biometrics
[ ~Biometric characteristics, Biometric applications — Biometric Authentication systems- 9
Taxonomy of Application Environment, Accuracy in Biometric Systems- False match rate- False
non match rate-Failure to enroll rate-Derived metrics-Biometrics and Privacy.
FINGERPRINTTECHNOLOGY :
History of fingerprint pattern recognition - General description of fingerprints- fingerprint
I sensors, fingerprint enhancement, Feature Extraction-Ridge orientation, ridge frequency, _ 9
) finger print matching techniques- correlation based, Minutiae based, Ridge feature based,
finger print classification, Applications of fingerprints, Finger scan- strengths and weaknesses,
Evaluation of fingerprint verification algorithms.
FACE RECOGNITIONAND HAND GEOMETRY
Introduction to face recognition, face recognition using PCA, LDA, face recognition using
11 shape and texture, face detection in color images, 3D model-based face recognition in video 9
images, Neural networks for face recognition, Hand geometry-scanning—Feature Extraction—
classification
Y IRIS RECOGNITION
Introduction, Anatomical and Physiological underpinnings. Iris sensor, Iris representation and g
tocalization- Daugman and Wilde‘s approach. Iris matching, Iris scan strengths and Weaknesses.
System performance, future directions.
VOICE SCAN AND MULTI MODAL BIOMETRICS
Voice scan, speaker features. short term spectral feature extraction, Midfrequency cepstral
coefficients, speaker matching, Gaussian mixture mode,, NIST speaker Recognition Evaluation
\Y Program, Introduction to multimodal biometric system — Integration strategies — Architecture — 9
level of fusion — combination strategy, examples of multimodal biometric systems. Securing
and trusting a biometric transaction — matching location - local host - authentication server —
match on card(MOC).
Total Instructional Heurs 45
Upon successful completion of the course, the students will have the ability to:
CO1: Expertise in Biometric Technologies.
Course CO2: Application of Fingerprint Technology. -
Qutcome CO3: Skill in Face Recognition and Hand Geomqt,i- e .-
CO4: Compétence in Iris Recognition. e
COS: Integration of Multimodal Biometrics.” SOk A
. 5 — %
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TEXT BOOKS:

T1. James Wayman & Anil Jain, “Biometric Systems- Technology Design and performance Evaluation”, SPRINGER(SIE),
1*Edition,2011

T2:PaulReid, “BiometricsforNetworkSecurity”, PearsonEducation, 2004

T3:8.Y. Kung, S.H. Lin, M.W., “Biometric Authentication: A Machine Learning Approach”, Prentice Hall, 2004

REFERENCE BOOKS:

R1: NaliniK Ratha,RuudBolle,“ Automaticfingerprintrecognitionsystem’’, Springer,2003.

R2:L C Jain, | Hayashi, S B Lee, U Halici, “Intelligent Biometric Techniques in Fingerprint And Face Recognition”,
CRC Press, 1 Edition,1999.
R3:JohnChirillo,ScottBlaul,“TmplementingBiometricSecurity”, JohnWtiey&Sons 2003.

CoPO | POL | POZ | PO3 | PO4 | POS | POG | PO7 | POS | PO9 | POID | POI1 | POIZ | PSOL [ PSO2
co1 3 12 1 1 2 - -1 - - - - 1 1
. CO? 3 2 1 i 2 - - i - - - - 1 1
CcO3 3 o2 1 1 2 - -1 - - - - 1 !
CO4 3 2 ] 1 2 - - 1 - - - - 1 1
cos 3 2 1 | 2 - - I - - - - i 1
AVG | 3 |2 1 1 2 - -] - - - - 1 1
T Hegt— /|
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Programme Course Code Name of the Course LT | P!|C
BE 22EC6310 MEDICAL ROBOTICS 3 0 @613
1.To Understand Medical Robots and Their Applications
C 2.To Learn Localization and Tracking Techniques
Ob".“"f.e 3.To Design Medical Robots
JECVE 4 4 To Examine Surgical Robotics
5.To Explore Rehabilitation and Medical Care Robots
. L. Instructional
Unit Description Hours
INTRODUCTION
I Types of medical robots - Navigation - Motion Replication - Imaging - Rehabilitation and 9
Prosthetics — Stateof art of robotics in the field of healthcare-DICOM
LOCALIZATION AND TRACKING )
I Position sensors requirements - Tracking - Mechanical linkages - Optical — Sound based - 9
| | Electromagnetic - Impedance-based - In-bore MRI tracking-Video matching - Fiber optic tracking
| systems - Hybrid systems
DESIGN OF MEDICAL ROBOTS
il Characterization of gestures to the design of rebots - Design methodologies - Technological choices 9
- Security. )
SURGICAL ROBOTICS
Minimally invasive surgery and robotic integration - surgical robotic sub systems - synergistic
v controf - Control Modes - Radiosurgery - Orthopedic Surgery - Urologic Surgery and Robotic 9
Imaging -Cardiac Surgery — Neurosurgery - case studies
ROBOTS IN REHABILITATION AND MEDICAL CARE
v Rehabilitation for Limbs - Brain-Machine Interfaces - Steerable Needles - Assistive robots - Robots 9
in Physiotherapy - case studies
Total Instructional Hours 45
¢ Upon successful completion of the course, the students will have the ability to:
| Cot: Knowledge in Medical Robotics
Course CO 2: Application of Localization and Tracking.
Qutcome CO 3: Skill in Designing Medical Robots
CO 4: Competence in Surgical Robotics.
CO 5: Integration of Rehabilitation and Assistive Rabotics
TEXT BOOKS:
Tt S.B.Niku.IntroductiontoRobotics, Analysis,Control, Applications, PearsenEducation. 2020
T2 RobertSchilling, FundamentalsofRobotics-Analysisandcontrol, Prenticel falloflndia. 2003.
T3 FuGonzalesandLee, Robotics, McGrawHtll, 1987,
T4 }Craig,IntroductiontoRobotics, PearsonEducation, 2005, ]
REFERENCE BOOKS: :
110
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R1 Grover, Wiess, NagelandQderey, IndustrialRobotics, McGrawHill,2012.
R2 Klafier,ChmielewskiandNegin,RobotEngineering, PrenticeHallOfIndia, 1 989.
R3 Mittal, Nagrath,RoboticsandControl, TataMcGrawHillpublications,2003.

R4 BijayK.Ghosh,NingXi,T.J .Tarn,ControlinRoboticsand AutomationSensor-Basedintegration, AcademicPress, 1999,

RS MikellP.Groover,Mitchell Weiss, Industrialrobotics technology Programmingand Applications, McGrawHill
InternationalEditions, 1986.
R6 RichardD.Klafter, ThomasA.ChmielewskiandMichaelNegin,Roboticengineering-

AnlntegratedApproach,PrenticeHallInc, EnglewoodsCliffs, NJ,USA, 1 989.

co/po | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | POY | PO10 | POI11 | POI2 | PSOT | PSO2

coo | 320 by b - 1 : :
coo | 3 2 vt bbbl _ : . :
cos | 3 2| vV - : ; :
cos | 3| 2Vt - _ ) i .
cos | 3|2 v bR - ] | i :
avg | 3L 2 b b - _ - 1 ’ ’

ot : e E
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HINDUSTHAN
COLLEGE OF ENGINEERING AND TECHNOLOGY

(An Autonomous Institution)
Coimbatore — 641032
DEPARTMENT OF ELECTRONICS AND COMMUNICATION
ENGINEERING

Curriculum and Sylabus for the Batch 2021-2025
2019 REGULATIONS with Amendments
DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS

CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E ELECTRONICS AND COMMUNICATION ENGINEERING (UG)
REGULATION-2019

(For the students admitted during the academic year 2021-2022 and onwards)
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SEMESTER 1

S.No. |~ ouwe Course Title Category | L |T| P |C A | EsE | 04
THEORY N
] 21HE1101 Technical English HSC 2111013 40 60 100
2 2IMAT1103 Calculus and Differential Equations BSC 311104 4 40 60 100
THEORY WITH LAB COMPONENT
3 21PH1151 Applied Physics BSC 210123 50 50 100
4 21CY 1151 Chemistry for Engineers BSC 2001213 50 50 100
21CST151/ Pyt.hon P!fogramming and.Practi-ces/
5 1081152 Object Oriented Programming using ESC 2101213 50 50 100
Python (IBM)
6 21ECT153 Electron devices and Electric Circuits ESC 200 2 3 50 50 100
PRACTICAL
. > 1HE} 001 Language Competency Enhancement HSC o lol 2! 0 100 100
Course-1
MANDATORY COURSES
Career Guidance Level -
I3 21HEL1072 Personality, Aptitude and Career EEC 2101010 100 O 100
Development
Total | 15 | 2 | 10| 20| 350 | 450 300

As Per AICTE Norms 3 Weeks Induction Programme is Added in The First Semester as an Audit Course

SEMESTER I
s . TOTA
S.No. | Course Course Title Category | LT P |C | cia|EsE | TO
Code = L
THEORY
1 Z1HE2101 Business English for Engineers HSC 2 013 40 60 100
5 2IMA2103 Lineqr -A[gebra!’i\]umerical Methods BSC 3 o 4 40 60 100
and Transform Calculus . :

THEORY WITH LAB COMPONENT :
3 | 21PH2151 | Materiat Science BSC 20023} 50 50 100
4 21CY2151 Environmental Studies BSC 24101243 50 50 100 |
212C82152/ | Essentials of C&C++Programming/ ESC 2001213 50 50 H00 :
3 21052153 Java Fundamentals (IBM) ;
6 21ME2i54 | Engineering Graphics ESC 11014 ] 3 50 50 100 -
_ PRACTICAL
7 2IME2001 Engineering Practices ESC 0106412 50 50 100
g > THE2001 Eangtlage Competency Enhancement HSC olol ol 0 100 100
Course-11 :
MANDATORY COURSES
21HE2072 | Career Guidance Level — T
9 Personality, Aptitude ahd Career EEC 2101010 100 0 100
Development a ;
10 | 2THE2073 Entreprencurship & Innovation EEC 13001 0] 100 0 100

Total ; 2101622 500 | 500 1000

115



SEMESTER I11

Course . TOTA
—S. No Code Course Title Category | L T 1P| C | CIA | ESE 1
THEORY
] 21MA3102 | Fourier analysis and transforms BSC 31110 4 40 60 100
2 21EC3201 Digital Electronics PCC 300610 3 40 60 160
3 21EC3202 Signals and Systems PCC 301107 4 40 60 100
4 21EC3203 Electronic Circuits pCC 300100 3 40 60 100
THEORY WITH LAB COMPONENT
5 21CS3252/2 | Oops using Java/ Relational Database PCC 21012 3 50 50 130
1FF3252 Management System (IBM)
PRACTICAL
6 21EC3001 Electronic circuits lab PCC 610|315 50 50 100
7 21EC3002 Digital Electronics Lab pCC 010|315 50 50 160
MANDATORY COURSES
8 2IMC3191 | Indian Constitution MCC 210:0 0 100 0 100
Career Guidance Level — 111 )
g 21HE3072 | Personality, Aptitude and Career EEC 210101 0O 160 ¢ 100
Development
10 21HE3073 Leadership Management Skills EEC 10070 100 0 100
Total (1) 2! 82 | 550 | 450 1600
SEMESTER IV
S.No | Course Course Title Category | L |T| P | ¢ | cta |Esg | TOTA
Code L
7 THEORY
] 21MA4104 | Probability and Random Processes BSC 3010010 4 40 60 100
2 21EC4201 | Electro Magnetic Fields and waves PCC 310 4 40 60 100
3 21EC4202 | Analog COminuni{:ation PCC 30 4 40 60 100
4 Z1EC4203 | Linear Integrated Circuits PCC 530010 3 40 60 100
THEORY WITH LAB COMPONENT
21EC4251/2 | Control Systems/ Design 5 N
> 1EC4252 | Thinking-An Introduction (IBM) pec 202 ? 20 >0 100
PRACTICAL
6 21EC4001 Linear Integrated Circuits Lab PCC 00 3 115 50 50 100
7 21£C4002 | Analog comumunication Lab PCC 010 3 |15 50 50 100
MANDATORY COURSES
Essence of Indian tradition | i
. 10
5 78 ZIMCA191 - knowledge/Value Education MeC 210 0 0 1o v 0
Career Guidance Level — IV
9 2IHE4072 Personality, Aptitude and Career EEC 21010 ] 100 0 100
Developreut _
10 21HE4073 | Ideation Skills EEC 21000 0 100 0 100
Total |20 | 3 | 8 | 21 550 450 1000
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SEMESTER V

: TOTA
S.No, | Course Course Title Category |L | T | P | C | CIA | ESE
Code - L
THEORY |
| 21ECS5201 M?croprocessor and PO slolols 40 60 100
Microcontroiler
5 21EC5202 Tra_nsmissmn lines and Wave PCC 3| 0| 4 40 60 100
Guides
3 21EC5203 | VLS Design PCC 1be 013 40 60 100
4 21EC53XX | Professional Elective —I PEC 3lo ol 3 40 60 100
THEORY WITH LAB COMPONENT
5 TR
5 21EC5251 Data Communication and pCC o |2 3 50 50 100
Networks
6 21EC5252 | Digital Signal Processing PCC 210 3 50 50 100
7 21CS85331 | Angular JS (for IBM students) PCC 0 3 50 50 100
PRACTICALS
8 21EC5001 | VLSI Design Lab PCC 010|315 50 50 100
o | 21ECs002 | Microprocessors and pcc |olo |3 |is] 50 50 100
_ Microcontrollers Lab .
MANDATORY COURSES
10 21HES071 | Soft Skills - | EEC 0 I 109 0 100
B 2THES072 | Design Thinking EEC P01 0 1 100 0 100
Total | ¢ | 1 |10 24 | S00 | 500 | 1000
SEMESTER VI
S. No. C(E’:(‘{ze Course Title Category |L | T |P| C | CIA i ESF, }{ TOTAL
THEORY ]
. 21EC6202 Antenna gnd Wave pCC 3 Lo A 40 60 100
o Propagation )
2 2HECHLRE Principles of Management HSC 301010 3 40 60 100
s ppavy; | Professional Elective — J
30| ISR | iNode IS and PEC |3 )00 3 | 40 | 60 100
T Microservices (IBM)
4 2IXX64XX | Open Elective- I QEC 37010 3 40 60 100
THEORY WITH LAB COMPONENTS
21EC62517 | Embedded Systems and :
5 21086253 IOT/IOT and Spring PCC 21012 3 50 50 L3O
B Framework {IBM) B
6 211C6253 | Digital Communication pCC 2002 3 50 1 50 100
B PRACTICALS
7 21EC6003 | Project Based Learning pec oo |3 250 [ s0 [ 100
MANDATORY COURSES _
8 21EC6701 | Internship EEC ST oot o 100
i 9 21HE607] Soft Skills - 1 EEC ] 010 | 130 0 H00 ;
[0 A1 HEG0T? Intetiectual Property Rights EEC Lo io | 100 0 100 :
(IPR) o ;
Total ; i 1 61 24 550 450 1000
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SEMESTER VII

S. No. | Course Code Course Title Category | L | T | P | C | CIA | ESE T(;JTA
THEORY
1 21ECT7201 Digital Image Processing PCC 310100 3 40 60 100
5 21ECT7202 Opti.ca} apd Microwave e 310l 0 3 40 60 100
Engineerning
— | 21EC73XX/ | Professional Elective-
a 3 40
3 21EC7331 | II/Block Chain (IBM) PEC 3 oo 60 1 100
4 21XX74XX Open Elective — I1 OEC 370400 3 40 60 100
—
THEORY WITH LAB COMPONENTS
'—T’ 21ECT251 Wireless Communication PC 210 2 3 50 50 100
- PRACTICALS
’"’;—' 21ECT001 Digital Image processing PCC 0|03 145 50 50 100
Lab
— | 21EC7002 Optical Communication and PCC 6 | 0! 3 15 50 50 100
7 Microwave Lab
— 1 PROJECT WORK
:S’—/Emcmm Project Work -1 EEC o jo[4] 2] 50 | so | 100
- Total (14| 0 [12] 20 [ 300 | 500 | 800
SEMESTER VIII
S. Course . _ . TOTA
No. Code Course Title Category | . | T} P | C | CIA | ESE L
. THEORY
1 21EC83XX | Professional Elective -1V PEC 3 /010 3 40 60 100
2 21EC83XX | Professional Elective- V PEC 3 0010 3 40 60 100
PROJECT WORK - .
Z@HS%I | Project Work —II | EEC [ 0 Jo]16] 8 [ 100 ] 100 | 200
Total | 6 | 0 | 16 | 14 | 150 | 250 | 400
TOTAL NO OF CREDITS: 165
CREDIT DISTRIBUTION
Semester | 11 [} v \Y VI Vil VIt Total
Credits 20 22 20 | 21 24 24 20 14 165
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LIST OF PROFESSIONAL ELECTIVES

S. No. C(‘j’(‘)‘gzc Course Title Category | L | T | P | C | CIA | ESE | TOTAL
PROFESSIONAL ELECTIVE
1 |21ECs301 | Measurements and PEC 30003 401 60 100
Instrumentation
2 21EC5302 PCB Design PEC 3101 0 3 40 60 100
3 21EC5303 RF System Design PEC 300 0| 3 | 40 60 100
4 | 21ECS5304 Network Security PEC 37040 | 3| 40 60 100
s |21ECs1g1 | Lol Quality PEC |3 0] 0 3| 40| 60 | 100
Management t
PROFESSIONAL ELECTIVE I1
i 21EC6301 Medical Electronics PEC 37010 3 40 60 100
2 21EC6302 Industrial Automation PEC 31010 3 40 60 100
3 21EC6303 Mobile Communication PEC 310 0 3 40 .1 60 100
4 21EC6304 High Speed Networks PEC 3 0 0 3 40 . 60 100
5 | 21EC6182 E-Commerce Technology PEC 3100 0| 3] 40 60 100
6 |21EC6305 | VYirtualReality and PEC 13100l 3] 4 | 60 | 100
- Augmented Reality -
PROFESSIONAL ELECTIVE 1
1 21ECT7301 Robotics PEC 3 0 0 3 40 60 100
2 21EC73602 ASIC Design PEC 0 0 3 40 60 100
3 TECTI03 | Global Positioning PEC 3 0 0 3 40 60 100
Systems
4 S ECT181 Entrepreneurship PEC 3 | o 0 1 b0 60 100
. Development A
5 2YECT305 Cyber Forensics PEC 3 0 4] 3 40 60 100
6 21EC7306 Embedded Controllers PEC 3 | 0 0 3 40 60 100
PROFESSIONAL ELECTIVE IV
1 S1EC8301 Neural nen.vorks and PEC 3 0 g 3 40 60 100
Deep learning
2 21EC8303 | Satellite Communication PEC 300 0 | 3 40 60 100
3 21EC8304 Wi_reiess Sensors and PEC 3 0 0 3 40 60 100
Networks " | ° |
Foundation Skills in
4 21EC8181 | Integrated Product PEC 30001 3 | 40 60 100
Development 7
5 21EC8305 | Medical Image Proeessing PEC 30040 ) 3 ¢ 40 60 100
Computer
6 21EC8311 Communication and PEC 3 0 0 3 46 60 100
Internet Protocol
7 21ECR312 Cloud Computing PEC 3 ) 0 3 40 60 100

PROFESSIONAL ELECTIVE V
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1 21EC8306 | Artificial Intelligence PEC 37000 3| 40 60 100
52 .21EC8307 Low Power VLSI PEC 3 0 0 3 40 60 100
3 21EC8308 | Software Defined Radio PEC 3,00 0] 3 40 60 100
4 21EC8309 | Photonic Networks PEC 31700 3 40 60 100
5 | 21EC8isy | ntellectual Property pEC |3 ]olo | 3|4 | 60 | 100

Rights and Innovations
6 S1ECS310 Fupdamentais of Nano PEC 1ol o 3 40 60 100
Science
LIST OF INDUSTRIAL CORE COURSES

. No. CODE Courses CAT L4 T14{ P € ICIA] ESE | TOTAL
1 21CS1152 | Object Oriented Programming using Python ICC 200021315 | 50 100
2 21C82153 | Java Fundamentals e 2701021350 50 100
3 21173252 | Relational Database Management System ICC 2000213 50 50 100
4 21EC4252 | Design Thinking-An Introduction icc 216123 50 50 100
5 21085331 | Angular IS 1CC 2101213350 50 100
6 21CS56351 | Node JS and Micro services 1CC 21012350 50 100
7 21086255 | 1oT and Spring Framework ICC 2007210305 50 100
8 | 21EC7331 | Blockchain cc | 2101123150 50 100

LIST OF OPEN ELECTIVES
ELECTRONICS AND COMMUNICATION ENGINEERING
S. No. gz:;:fe Course Title Category |L | T |P|C|ClA | ESE | TOTAL
i 21EC6401 Consumer Electronics OEC 3001603 40 60 100
2 21EC7401 Introduction to {OT OEC 310013 46 60 100
LIFE SKILL COURSES

3 21LSZ401 ener_al S.tudnes for Competitive OEC sloiols 40 60 100

Examinations
21187402 H ights, W g Rights

4 uman Rights, W_omen 5 Rights OEC stolols 40 60 100
and Gender Equality

5 21.87403 Indian Ethos and Human Values CEC 310610473 40 60 100

21L87404 Indian C Ituti

6 S j1 tan Constitution and Political OEC slolols 40 60 100
Swstem

7 2ILS7405 Yoga for Human Excellence QEC 3700703 40 60 100

" NCC COURSES
(Ontly forthe students’ who have opted NCC subjects in Semester I, [I, 1l & 1V are eligible)
8 21THEZA01 NCC course level 1 OEC 3101073 40 60 100
9 21HEZ402 NCC course level 2 OEC 31701063 40 60 100
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MINOR DEGREE VERTICAL COURSES

Vertical I

Embhedded and IoT

Financing New Business Ventures

TOTA
S No. | Course Code Course Title Category L. | TP | C | CIA | ESE L
1 21EC560t  [Electronics for Embedded Systems MDC 31701063 40 60 100
2 21EC660]  Microcontroller and its Applications MDC 31010153 40 60 100
3 21EC6602  [Sensor and Embedded Systems - MDC 310107413 40 60 100
4 21ECT7601  |Fundamentals of loT MDC 310 3 40 60 100
5 21EC7602  [Industrial loT and Industry 4.0 MDC | 3]0 3. 40 60 100
6 21EC8601  oT for Smart Systems MDC 3,000 13 ] 40 60 100
Vertical 11
Fintech and Block Chain
1 TOTA
S No. | Course Code Course Title Category| L | T | P | C | CIA | ESE L
r 21¢S5662  [Financial Management MDC |30 3 40 60 | 100
) 21MB6231 [Fundamentals of Investment MDC 3 0|3 40 60 100
3 2 IMB6232 Bank‘mg, Financial Services and MDC 300103 40 60 100
Insurance :
4 2 IMBT23] lntroc'iuctllon to Blockehain and its MDC 310!l 03 40 60 100
Applications
5 21MRB7232 [Fintech Personal Finance and Payments|  MDC 310103 40 50 100
6 711MBR231  [Introduction to Fintech MDC 3ol ol 3 40 60 100
Vertical Til
Entrepreneurship
TO"
S No. | Course Code Course Title Category; L ! T | P | C | CIA | ESE OLFA
1 21BAS60tL  |[Foundation of Entreprencurship MDC 3 03 40 60 100
2 21BA6601 {Introduction to Business Venture MDC 310103 4{ 60 100
3 21BAG6p2 || cam Building & Leadership MDC |30 |0 ]3] 40 | 60 | 100
~ Management for Business T ]
4 2iBA7601 [Creativity & Innovation in MDC (3100 3] 40 | 60 | 100
| ~_ [Entrepreneurship
5 21BAT6E0D Prin@lpi.es of Marketing Management MDC 310 l013 40 60 100
for Business B .
6 21BASOO] Hm—nan Resource  Management  for MBC 310103 40 60 100
] Entrepreneurs . ]
7 11BASGO2 MDC | 3]0 [0 3] 40 1 60 | 100



Vertical IV

Environment and Sustainability

S No. | Course Code Course Title Category| L. | T | P | C | CIA | ESE T({FA
1 2 1CEXXXX Sustainable Infrastructure MDC 3lolols 40 60 100
Development
5 21AG6233 Sust'amable Agriculture and MDC 3lo0i0!3 40 60 100
Environmental Management
3 21BM6233 | Sustainable Bio Materials MDC 3701013 40 60 100
4 | 21ME7233 | Materials for Encrgy MDC |3 (0|03 40 |, 60 | 100
Sustainability .
5 21CE7233 | Green Technology MDC 310103 40 60 100
6 21CE8232 Enwronmeptal Quality Monitoring MDC slolols 40 60 100
. and Analysis
HONOUR DEGREE VERTICAL COURSES
Vertical-1 Vertical I Vertical TTT
S.No. | Sensor Technologies and IoT ertieal % | . Semiconductor Chip Design and
Advanced Communication Systems .
Testing
-1 Realtime Embedded Systems Cognitive Radio Networks Wide Bandgap Devices
2 Sensor for loT applications Remote Sensing Validation and Testing
Technology
3 Adva_nced Processor Rocketry and Space Mechanics Low Power VLSI
Architectures
4 IOT Processors Underwater Navigation Svstems VLS ]."‘?stmg and Design for
Testability
5 Wearable Devices | Massive MIMO Networks .MIX?G Signal IC Design
Testing
6 Industrial loT and Industry 4.0 Advan:::ed Wircless Communication Analog KC Design
- Technigues ©
Vertical-1
Sensor Technologies and IoT
S No. |[Course Code Course Title Category | L | T | P : C | CIA | ESE T({FA
] Z2ECS5305 | Realtime Embedded Systems HDC 310103 49 6 100
2 22EC6305. | Sensor for 16T é@;’;ifcgt‘johsf HDC 3700013 40 60 100
3 22EC6306 | Advanced Processor Architectures HDC 30603 40 60 100
4 22EC7304 10T Processors HDC 310003 40 60 100
5 22ECT7305 | Wearable Devices HDC 300003 40 60 100
6 22EC8301 | Industrial 10T and Industry 4.0 HDC 3,01 013 40 60 100
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Vertical-Tl

Advanced Communication Systems

TOTA
S No. |Course Code Course Title Category| L | T | P | C | CIA | ESE L

1 22EC5306 | Cognitive Radio Networks HDC 3 013 40 60 100

2 22EC6307 | Remote Sensing HDC 300103 40 60 100

3 22EC6308 | Rocketry and Space Mechanics HDC 3003 40 60 100

4 22EC7306 | Underwater Navigation Systems HDC 300003 40 60 100

5 22EC7307 | Massive MIMQO Networks HDC 30070713 40 60 100

6 2IECE203 Advan_ced Wireless Communication HDC 310lo0 3 40 60 100
Techniques

Vertical-IIT
Semiconductor Chip Design and Testing
SNo. [Course Code Course Title Category L | T | P | C | CIA | ESE TOLTA

I 22EC5307 | Wide Bandgap Devices HDC 300003 40 60 100

2 22EC6309 | v Aldation and Testing HDC [ 3 0] 0 |3 | 40 | 60 | 100
Techniology

3 22EC6310 | Low Power VLSI HDC 3701073 40 60 100

4 22ECT7308 | v LS Testing and Design for HDC | 310 03| 40 | 60 | 100
Testability ) i

5 22EC7309 | Mixed Signal I Design HDC |3 |00, 3] 40 | 60 | 100
Testing o

6 22EC8202 | Analog IC Design HDC 3001043 40 60 100

""'1). HM ‘_A.—-a—.-'- \‘
Chairman BoS Dean- caden'flcs
o k Mindusthan College OF Engineerin g
E - BiCET HIiCET ge Of Engineering & Techneie+,

TCOMIMBATORE - 641 073,
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e ’| Course Code Name of the Course L|{T|P:iC

21EC8303 SATELLITE COMMUNICATION 310|463

"1 To Understand the fundamental concepts, communication networks and services enabled by satellites.
To Develop analytical skills to assess and mitigate the effects of propagation impairments on
| communication systems.

1 To Examine the coordination between the space and earth segments to maintain efficient and uninterrupted
‘| communication.

To Gain knowledge on various loss mechanisms.

To Familiarize the principles, advantages and applications of various satellite mobite services.

; ...-Objective

Prerequisite | 21EC7251Wireless Communication

Instructional

:Umt Description Hours

BASICS OF SATELLITE COMMUNICATION

Historical background, Basic concepts of Satellite Communications, Communication
Networks and Services, Comparison of Network Transmission technologies, Orbital and
I i | Spacecraft problems, Growth of Satellite communications. Orbits and Launching 9
Metheds: Introduction, Kepler’s First Law, Kepler’s Second Law, Kepler’s Third Law,
Definitions of Terms for Earth-Orbiting Satellites, Orbital Elements, Apogee and Perigee
Heights, Orbit Perturbations, Effects of a non-spherical earth, Atmospheric drag.
RADIO WAVE PROPAGATION AND POLARIZATON

Radio wave Propagation: Introduction, Atmospheric Losses, lonospheric Effects, Rain
"1 Attenuation, Other Propagation Impairments. Polarization: Introduction, Antenna 9
Polarization, Polarization of Satellite Signals, Cross Polarization, Discrimination,
lonospheric Depolarization, Rain Depolarization, Ice Depolarization.

THE SPACE SEGMENT AND THE EARTH SEGMENT .
The space segment: Introduction; The Power-Supply, Attitude Control, Spinning
satellite stabilization, Momentum wheel stabilization, Station Keeping, Thermal Control,
1 . | TT&C Subsystem, Transponders, The wideband receiver, The input demultiplexer, The 9
- | power amplifier, The Anterma Subsyétem The Earth Segment: Introduction, Receive-
Only Home TV Systems, The outdoor nit, The mdoor unit for analog (FM) TV, Master
Antenna TV System, Community Antenna TV System Transmit-Receive Earth Stations.
THE SPACE LINK
Introduction, Equivalent Isotropic Radiated Power, Transmission Losses, Free-space
transmission, Feeder losses, Antenna misalignment losses, Fixed atmospheric and
ionospheric losses, The Link-Power Budget Equation, System Noise, Carrier-to-Noise
Ratio, The Uplink, Saturation flux density, Input backoff, Downlink, Output back-off,
Combined Uplink and Downlink C/N Ratio.
SATELLITE ACCESS AND SPECIALIZED SERVICES
Introduction, Single Access, Preassigned FDMA, Demand-Assigned FDMA, Spade
System, TDMA, Preassigned TDMA, Demand-assigned TDMA, Satellite-Switched -9
v TDMA, Code-Division Multiple Access Satetlite Mobile and Specialized Services:
Introduction, Satellite Mobile Services, VSATs, Radarsat, Global Positioning Sateilite
System (GPS), Orbcomm, Tridium.

A

Total Instructional Hours 45

/

- W:é;
Dean hcadimics
_ ~ HICET

rog
B ECE - RiCET
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Upon successful completion of the course, the students will have the ability to:
CO1: Explore the historical evolution, basic concepts and growth of satellite communication systems.
CQ2: Evaluate the impact of losses on radio wave propagation.

0(5:’:0';125 CO3: Describe the components and functions of the space segment and Earth segment.
CO4: Assess the effects of fixed losses, antenna misalignment, and atmospheric conditions on the
performance of the space link.
COS: Gain insight into the design principles and practical applications of specialized satellite services.
TEXT BOOKS:

T1- Satellite Communications, by Dennis Roddy{ Fourth edition},McGraw Hill
T2 — Satellite Communication Systems Engineering, by Wilbur L. Pritchard, Henri G. Suyderhoud, Robert A. Nelson
(Second Edition), Pearson Education.

REFERENCE BOOKS:

R1-Satellite Communication, by Timothy Pratt, Charles Bostian, Jeremy Allnutt(Second Edition), John Wiley & Sons.

R2-Satellite Technology, Principles and Applications, by Anil K. Maini, VarshaAgarwal{Third Edition), Wiley.

(l:'—‘g/ PO1 | POZ § PO3 | PO4 | POS | P06 | PO7 | POS | POY | PO PO:fl t | POL2 | PSOI PS02
CO1 3 3 3 3 2 3 i 1 - 1 - 3 3 3
C02 3 2 3 3 2 2 3 - - - - 3 3 3
CO3 3 2 2 3 2 3 - - - - - 3 3 3
CO4 3 3 3 2 1 3 - - - - “ 3 3 3
CO5 3 3 2 3 2 3 3 - 3 3 - 3 3 3
AVG 3 2.6 2.6 28 18 | 28 | 23 i 3 - 3 3 3

Ly
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Programme | Course Code Name of the Course L{T|P ;C

BE 19EC6304 HIGH SPEED NETWORKS 3
t. To impart knowledge on Frame retay networks and ATM networks
2. To undersiand the concepts of congestion and traffic management
Course . )
Obiective 3. To gain knowledge on Graph Theory and Internet Routing
1 4. To know more about Quality of Service in [P Networks

e

To study the importance of Compression in High Speed Networks

Prerequisite | 22EC4253 Data Cominunication and Networks

" Descripti Instructional
Uni scriptfon Hours

HIGH SPEED NETWORKS

I Protocols and TCP/IP Suite-TCP and 1P-Frame Relay —Asynchronous Transfer Mode-High 9
Speed LLANs
CONGESTION AND TRAFFIC MANAGEMENT

I Congestion Controf in Data Networks and [nternets- Link-level Flow and Error Control-TCP 9
Traffic Control-Traffic and Congestion Controls in ATM Networks

. INTERNET ROUTING
111 Overview of Graph Theory and Least-Cost Paths-Internet Routing Protocols-Exterior Routing 9

Protocols and Multicast

QOS IN IP NETWORKS
v Integrated and Differentiated Services-Protocols for QoS Support: Resource Reservation 9
RSVP- Multiprotocol Label Switching - Real Time Transport Protocol

COMPRESSION
A Overview of Information Theory: Information and Entropy, Coding-Lossless Compression- 9
Lossy Compression

Fotal Instructional Hours 45
Upon Comletion of the course, the students will have the ability to:
Course COL: Interpret ATM and Frame relay networks
Outcome CO2: Describe the concepts of congestion and traffic management
CQO3: Analyze the Quality of service in 1P Networks.
CO4: Infer the Principle of wireless network operation and compression
CO35; Summarize the Network management and application
TEXT BOOKS:

T1- William Stallings, “High-Speed Networks and Internets: Performance and Quality of Service”, Pearson
Education, Second Edition.

T2- Jean Warland and Pravin Varaiya, “High Performance Communication Networkst”, Jean Harcourt Asia Pvt.
Ltd., Second Edition.

REFERENCE BOOKS: D

v,

R1-Behrouz A, Forouzan, “Data Communication"'_gnd Computer N_eh_'m’orking”, Fourth Edition,

_/
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Programme | Course Code Name of the Course L|T|P|C
ARTIFICIAL INTELLIGENCE AND MACHINE
BE 21EC8306 LEARNING 3 01013
1. To understand the basics of Artificial Intelligence and problem-solving agents.
2. To apply the appropriate Heuristic search techniques in problem solving.
Course 3. To understand the basics of Machine learning and compare supervised, unsupervised learning.
Objectives | 4. To implement linear regression, classification models like logistic regression and SVMs, and decision
trees for the necessary application.
5. To investigate back propagation in neural network.
. .. | 21EC€3202 Signals and systems
Prerequisite | | £07201 Digital Tmage Processing
. L. Instructional
Unit Description Hours
INTRODUCTION TO ARTIFICIAL INTELLIGENCE
I Introduction to Al - Agents and Environments — concept of rationality — nature of 9
environments — structure of agents. Problem solving agents — search algorithms —
uninformed search strategies.
PROBLEM SOLVING
i Heuristic search strategies — heuristic functions. Local search and optimization problems 9
. — local search in continuous space — search with non-deterministic actions — search in
partially observable environments — online search agents and unknown environments
INTRODUCTION TO MACHINE LEARNING
HI Introduction to Machine learning-Supervised Learning Algorithms - Unsupervised 9
Learning Algorithms - Reinforcement Learning, Deep Learning-Dimensionality
reduction.
SUPERVISED LEARNING AND UNSUPERVISED ELEARNING ALGORITHMS
v Regression models-Linear regression, logistic regression -Classification Models- 9
Decision trees, Naive Bayes, K-nearest neighbor algorithm-Support Vector Machines-
Selt Organizing Map.
NEURAL NETWORKS
v Perceptron - Multilayer perceptron, activation functions, network training — gradient 9
descent optimization — stochastic gradient descent, error backpropagation- Building a '
Machine Learning Algorithm
Total Instructional Hours 435
Upon Completion of the course, the students will have the ability to:
CO1: Interpret Intelligent agent frameworks.
CO2: Design heuristic-based algorithms and evaluate their effectiveness for probiem- solwng in
uncertain or partially observable environments.
Course CO3: Compare supervised, unsupervised, and reinforcement learning algorithms to solve complex
Outcomes data-driven problems in machine learning.
CO4: Implement and evaluate regression, classification and decision tree models to achieve accurate
predictions using supervised and unsupervised leaming.
COS5: Develop and train neural network architectures, including perceptrons and multilayer networks,
using techniques like gradient descent and error backpropagation.
TEXT BOOKS:

.=-.—‘P
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T1- Stuart Russell and Peter Norvig, “Artificial Intelligence — A Modern Approach”, Fourth Edition, Pearson
Education, 2021.

T2: Stephen Marsland, "Machine Learning — An Algorithmic Perspective”, Second Edition, Chapman and
Hall/CRC Machine Learning and Pattern Recognition Series, 2014.

REFERENCE BOOKS:

R1: Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Fourth Edition, 2020.
R2: Patrick H. Winston, "Artificial Intelligence”, Third Edition, Pearson Education, 2006
R3: Tom Mitchell, “Machine Learning”, McGraw Hill, 3rd Edition, 2017

R4: Christopher M. Bishop, “Pattern Recognition and Machine Learning”, Springer; 2006.
R5: Kevin Night, Elaine Rich, and Nair B., “Artificial Intelligence”, McGraw Hill, 2008

(li((_?)/ PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | POID | PO11 | POI2 | PSOI PSO2
cot | 3 | v | 1 43| - 2] -] - - - - 3 3 3
cor | 3 [ 3 |3 |3 |z2]2] -] - .- ; i 3 3 3
cos| 3 | 1 bt |3 - 21 -1 -71- - ) 3 3 3
cod4 | 3 | 3 3 | 3121 21-1T-1- ; - 3 3 3
cos | 3 | 3 | 3 | 312121 -1-1- i ] 3 3 3
AvG | 3 |22 220 3 1 2| 2 | - -1 ] - 3 3 3
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Programme | Course Code Name of the Course L|T|P|C

BE 22EC6401 IOT CONCEPTS AND APPLICATIONS 3(0/0]|3
1. To impart basic knowledge on physical and logical design of Internet of Things (IoT)
C 2. To familiarize loT Physical Devices and its controlling hardware
()b?u:fe 3. To provide foundational understanding of various sensors and their interfacing techniques
jectives 4. To teach programming skills for IoT applications using Arduino or Raspberry Pi
5. To acquire knowledge on various applications of 10T in real world scenario
. - e Instructional
Unit Description Hours
INTRODUCTION TO INTERNET OF THINGS _
; Evolution of Internet of Things — Enabling Technologies — [oT Architectures: one M2M, 9
ToT World Forum (IoTWF) and Alternative loT Models - Simptlified loT Architecture and
Core IoT Functional Stack — Fog, Edge and Cloud in loT
COMPONENTS IN INTERNET OF THINGS
IoT Physical Devices and Endpoints- Introduction to Arduino and Raspberry Pi-
I Installation, Interfaces (serial, SPI, 12C) 9

Controlling Hardware- Connecting LED, Buzzer, Switching High Power devices with
transistors, Controlling AC Power devices with Relays, Controlling servo motor, speed
control of DC Motor, unipotar and bipolar Stepper motors

SENSORS AND INTERFACING TECHNIQUES

Light sensor, temperature sensor with thermistor, voltage Sensor ADC and DAC,
11 Temperature and Humidity Sensor DHT I, Motion Detection Sensors, Wireless Bluetooth 9
Sensors, Level Sensors, USB Sensors, Embedded Sensors, Distance Measurement with
ultrasound sensor

OPEN PLATFORMS AND PROGRAMMING
IOT deployment for Raspberry Pi/Arduino/ESP IDE  platform-Architecture -

v Programming — Interfacing — Accessing GPIO Pins — Sending and Receiving Signals ?
Using GPIO Pins — Connecting to the Cloud.
10T APPLICATIONS
V" Business models for the internet of things, Smart city, Smart mobility and transport, 9
Industrial loT, Smart health, Environment monitoring and surveillance — Home
Automation -- Smart Agriculture.
Total Instructional Hours 45

After completion of the course the leamer will be able to

COIl: Explain the fundamental concepts and principles of physical and logical design in [oT systems
Course CO2: Design portable IoT using Arduino and Raspberry Pi

Outcomes CO3: Implement basic [oT systems that cotlect sensor data and process effectively

CO4: Design loT projects using Raspberry Pi, Arduino, or ESP IDE platforms

CO3: Develop solutions for real time applications using [oT concepis.

TEXT BOOKS:

T1-- Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo Salgueiro, “loT Fundamentals: Networking
Technologies, Protocols, and Use Cases for the Internet of Things”, CISCO Press, 2017.
T2- Samuel Greengard, The Internzt of Things, The MIT Press, 2015

REFERENCE BOOKS:

R1- Perry Lea, “Internet of things for architects™, Packt, 2018

R2. Olivier Hersent, David Boswarthick, Omar Elloumi , “The Internet of Things — Key applications-and
Protocols™, Wiley, 2012

R3. 10T (Internet of Things) Programming: A Simple and Fast Way of Learning, 10T Kindle Edition.

R4. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (f:ds} “Architecting the Internet of Things”,
Springer, 2011.

RS. ArshdeepBahga, Vijay Madisetti, “Internet of Thmosar/\ hands-on ‘approach™, Universities Press, 2015

R6. https//www.arduino.ce/ htips: f/V\-\\W ibm.com/smarter el -;/em"?ca =v_smarterplanet




coro | PO | PO2 | PO3 | PO4 | PO5 | POs | PO7 | PO8 | Po9 |Polo | PO11 | POI2 | PSO1 | PsO2
col 2 3 3 3 2 3 ] - ; 2 . 3 3 3
co2 3 3 2 2 3 3 ; : 3 2 - 3 3 3
CO3 3 2 3 3 3 2 - - i 1 . 3 3 3
Co4 3 3 3 2 2 2 ; - 7 ] 2 3 3 3
Cos 3 3 3 3 3 3 3 ] > 2 2 3 3 3
AVG 3 3 3 3 3 3 3 - 2 2 2 3 3 3
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MINOR DEGREE

Vertical I

Embedded and IoT

S Course Periods Per Total '
No Code Course Title Category | week Comtact Credits
‘ L [T [ P | Periods
1 |22EC5471 [Electronics for Embedded Systems MBC | 3|0l o0 3 3
2 122EC6471 Microcontroller and its Applications MDC 3100 3 3
3 |22EC6472 [Sensor and Embedded Systems ‘MDC | 3 {0 0 3 3
4 |22EC7471 [Fundamentals of IoT MDC | 3 |0 0 3 3
> 122EC7472 |ndustrial 1oT MDC | 3 [0 0 3 3
6 122EC8471 JloT for Smart Systems MDC 3106 0 3 3
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Programme | Course Code Name of the Course L | T|P C

BE 22EC5471 | ELECTRONICS FOR EMBEDDED SYSTEMS | 3 | o | o | 3

To understand the fundamentals of Electronics and Boolean logic and functions.

To design and realize digital systems

To study the instruction sets and operations of a processor.

To study the different ways of communication with 1/O devices znd standard 1/C Interfaces
To study the Embedded system design.

Course
Objective

i S

Instructional

Unit Description Hours

ELECTRONICS FUNDAMENTALS

Theory of PN junction diode- Zener diode and its characteristics, TRANSISTORS Basic
principle of operation of NPN and PNP configuration JFET — Construction and working
principle ~E-MOSFET, D MOSFET - Comparison of JFET and MOSFET.

DIGITAL FUNDAMENTALS

i Digital Systems — Binary Numbers — Octal — Hexadecimal Conversions — Signed Binary
Numbers — Complements — L1ogic Gates — Boolean Algebra — K-Maps - Standard Forms

neither — NAND - NOR Implementation. |

INTRODUCTION TO EMBEDDED SYSTEMS

i Definition of Embedded System, Embedded Systems Vs General Computing: Systems,
History of Embedded Systems, Classification, Major Application Areas, Purpose of
Embedded Systems, Characteristics and Quality Attributes of Embedded Systems.

IV EMBEDDED C PROGRAMMING

Memory and /O Devices Interfacing — Programming Embedded Systems in C - Need for
RTOS — Multiple Tasks and Processes — Context Switching — Priority Based Scheduling
Policies

EMBEDDED FIRMWARE:
\Y Reset Circuit, Brown-out Protection Circuit, Oscillator Unit. Real Time Clock, Watchdog 7
Timer, Embedded Firmware Design Approaches and Development Languages.

Total instructional Hours 45

Upon successful completion of the course, the students will have the ability to:
CO1: Understand the concepts of smart system design and its present developments.
“CO2: THustrate different embedded open-source and cost-effective techniques for developing solution for
Course real time applications.
Qutcome CO3: Aequire knowledge on different platforms and Infrastructure for Smart system design.
CO4: Infer about smart appliances and energy management concepts.
CO3: Apply and improve Employability and entrepreneurship capacity due to knowledge up gradation on
embedded system technologies.

TEXT BOOKS:

T1-Thomas Briiunl, Embedded Robetics, Springer, 2003,

T2 - Grimm, Christoph, Neumann, Peter, Mahlknech and Stefan, Embedded Systemns for Smart Appliances and Energy
Management, Springer 2013,

REFERENCE BOOKS:

R1- Raj Kamal. Embedded Systems - Architecture, Programiming and Design, McGraw- Hill. 2008

R2- NilanjanDey, Amartya Mukherjee, Embedded Sys}ef‘ﬁ‘s and Robotics with Open-Source Tools.
-1 CRC press, 2016. .
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COPO | POL | PO2 | PO3 | PO4 | PO5 | POG | PO7 | POS | POY | PO 10 | POLL | PO12 | PSO1 | PSO2
cot 3 3 3 2 2 ; - - : : . - 3 2
co2 3 3 3 2 2 - - - - . - : 3 >
co3 3 3 2 2 2 - - - - - - - 2 1
ot 3 3 2 2 2 - . : - - - - 3 3
cos 3 3 3 3 3 - - - - - ] - 3 3
AVG 3 3 | 26 | 22 | 22 | - _ 3 - - ; - 28 | 22
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¢ ECE - HiCET ﬁ?ﬁ
Dean (Acadermuus)
HiCET
A g 134




Programme | Course Code Name of the Course L|T; P C
BE 22EC6471 MICROCONTROLLER AND ITS APPLICATIONS 300 ¢ 3
To exptore the Architecture of 8085 and 8086 microprocessor.
Course To acquire the design aspects of 1/O and -Memor)./ Interfacing circuits.
Objective 'l 0 assess about communication and bus interfacing,
To interpret the Architecture of 8051 microcontroller
To identify the concepts of microcontroller interfacing
. L. Instructional
Unit Description Hours
THE 8085 AND 8086 MICROPROCESSOR
Introduction to 8085 -~ Microprocessor architecture — Addressing modes - Instruction set -
1 Introduction to 8086 — Microprocessor architecture — Addressing modes - Instruction set- 9
Assembly language programming — Modular Programming - Interrupts and interrupt
service routines.
8086 SYSTEM BUS STRUCTURE
" 8086 sigrfals - Basicl conﬁgurati_ons - Syst'em bus timing fSysn‘zm design using 8086 — 9
Introduction to Multiprogramming — Multiprocessor configurations — Coprocessor,
Closely coupled and loosely Coupled configurations - Introduction to advanced processor
/O INTERFACING
Parallel communication interface — Serial communication interface -- D/A and A/D 9
1 Interface — Timer Interface — Keyboard /display controller — Interrupt controller — DMA
controiler — Programming and applications Case studies: Traffic Light control, LED
display, LCD display. ]
v MICROCONTROLLER AND INTERFACING MICROCONTROLLER o
Architecture of 8051 — Special Function Registers (SFRs) - /0 Pins Ports and Circutts - 9
Instruction set - Addressing modes - Assembly language programming. Programming
8051 Timers - Serial Port Programming - Interrupts Programming - LCD & Keyboard
interfacing - ADC, DAC & Sensor In[ertacmg Stepper Motor
ARM PROCESSOR 9
Arcon RISC Machine - Architectural Inheritance — Core & Architectures - Registers - 9
\% Pipeline - Interrupts — ARM organization - ARM processor family - Co-processors - ARM
instruction set- Thumb Instruction set - Instruction cycle timings - The ARM
Programimer”s medel- ARM Assembly Language Programming
Upon successtul completion of the course, the students will have the ability to
CO1: Design and implement programs on 8086 microprocessor.
Course (:()2: Design FO circuits. . o
Outcome CO3: Des!gn Memory Interfacing cireuits.
CO4: Design and implement 8051 microcontrotier-based systems.
COS5: Design various interfacing and its programming methodologies
Total tnstructional Hours | 45

TEXT BOOKS:

T1-Ramesh S.

Hall

T2- Yu-Cheng Liu. Glenm A.Gibson.

Programming

T3- Mohamed Al Mazidi, Janice (u!’hspu_ Mazidi, Rolin McKm[ay, - Ihe 80‘3} \11LFOCO!‘IU’OH€I and Embeddec

Goankar, "Microprocessor Architecture, Programming and Appilications with 8085
; .

“Microcomputer Systems: The 8086 / 80'88 Family - Architecture.
and Design”. Prentice Hall of tndia. 2011. . .

Systems: Using Asscmbly and ¢, . Second Edition, Pearson wdigation, 2011 -

S e o S
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REFERENCE BOOKS:

R1 - Doughlas V.Hall, “Microprocessors and Interfacing, Programming and Hardware”, TMH,2012
R2- Krishna Kant , “Microprocessors and microcontrollers architecture programming and system design 8085 8086
8051 8096 PHI Learning Private Limited”, 2014

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | POi1 PO12 | PSO1 | PSO2
Co1 3 2 2 - 2 2 - 2 3 2
€02 3 3 3 2 2 t - - 1 3 2
€03 3 3 3 2 2 1 - I 2 2
co4 3 3 3 3 3 2 - 2 2 2 3
cOo5 2 t 2 1 3 2 - i - 2 2 2
AVG 23 24 26 2 24 15 2 1 - 2 16 2.4 2.2
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Programme | Course Code Name of the Course LT | P C

BE 22EC6472 SENSOR AND EMBEDDED SYSTEMS 3700 3

To provide insight about the embedded processor and sensors required for loT.

. To familiarize the design and development of embedded system-based system design.
. To provide an insight into smart appliances and energy management concepts.

. To identify the architecture and requirements of UAV.

. To expose students to different open-source platforms and attributes.

Course
Objective

LhoB L B

Instructional

Unit Description Hours

INTRODUCTION
Classification of Sensors and Actuators - Input and Qutput Characteristics - Sensors and 9
Actuators- working principle of Electric and Magnetic, Mechanical, Acoustic, Chemical,
Radiation and Temperature- Smart Sensors and Actuators.

SENSORS AND ACTUATORS FOR AUTOMOTIVES
Review of sensors- sensors interface to the ECU, conventional sensors and actuators, 9
Modern sensor and actuators - LIDAR sensor- smart sensors- MEMS/NEMS sensors and ’
actuators for automotive Applications,

SENSORS AND UAVS

Real time Embedded processors for UAVs - sensors-servos-accelerometer —gyros- B
actuators- power supply- integration, installation, configuration, and testing —
MEMS/NEMS sensors and actuators for UAVs- Autopilot — AGL.

EMBEDDED SYSTEM ARCHITECTURE DESIGN

IAY Overview of Design Requirements - Hardware and software selection & ¢o-design - Smart
sensors and Actuators —~Communication protocols used in smart systems - Data Analytics: 9
Need & Tvpes — Open-source Analytics Platform for embedded systems (IFTTT

&ThingSpeak) — Smart Microcontroliers - Embedded system for Smart card design and

development - Recent trends.

EMBEDDED HARDWARE DEVICES

Application of Smart Embedded Sensor Wearable’s in Healthcare & Activity Monitoring
Functional requirements - Selection of body sensors, Hardware platform. GS and Softwar
platform — Selection of suitable communication protocel. Case Study: Design of a wearablg
collecting heart-beat, temperature and monitoring health status usmg a  Smartphon
application.

1

]

Total Instructional Hours 4

Upon successful completion of the course, the students will have the ability to

CO1: Insight into the significance of the role of embedded system for automotive applications.
CO2: Tllustrate the need, selection of sensors and actuators and intertacing with UAV

CO3: Develop the Embedded concepts for vehicle management and controf systems.

CO4: Demonstrate the need of Electrical veliicle and able to apply the embedded system
technology for various aspects of EVs

CO35: Demonstratz criteria of choice of sensors, components to buitd meters,

Course
Cutcome

TEXT BOOKS: )
T1-Thomas Briunl, Embedded Robotics, Springer, 2003.

T2- Grimm, Christoph, Neumann, Peter, Mahlknech and Stefan. Embédded Systems for Smart Appliances and Energy
Management. Springer 2013,

REFERENCE BOOKS:

. X .-«":*'
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Ri. Raj Kamal, Embedded Systems - Architecture, Programming and Design, McGraw- Hill, 2008
R2. NHlanjanDey, Amartya Mukherjee, Embedded Systems and Robotics with Open-Source Tools,
CRC press, 2016.

R3. Karim Yaghmour, Embedded Android, O'Reiliy, 2013.

R4. Steven Goodwin, Smart Home Automation with Linux and Raspberry Pi, Apress, 2013

R5. C.K.Toh, AdHoc mobile wireless networks, Prentice Hall, Inc, 2002.

CO/PO | PO1 | PO2 | PO3-| PO4 | PO5 | POG | PO7 | POS | PO9 | PO 10 | POL1 | POI2 | PSO1 | PSO2
cot 3 - 3 3 2 2 - - - - - - - 3
cO? 3 - 3 3 2 2 - - - - - - - 3
O3 3 - 3 2 2 2 - - - - - - - 2
CO4 3 - 3 2 2 2 - - - - - - - 3
COs 3 3 3 3 3 - - - - - - - 3 3
AVG 3 3 3 22 | 22 2 - - - - - - 3 2.2
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Programme | Course Code Name of the Course L P C
BE 22EC7471 FUNDAMENTALS OF [OT 2 2 3
The student should be able to
. To apprise students with basic knowledge of loT that paves a platform to understand physical
and fogical design of [OT
Course 2. To analyses requirements of various comnunication models and Protocols for cost-effective
Objective des;gn of T applications on diffe'rent loT platfgrm's.
3. To introduce the technologies behind Internet of Things (loT).
4. To explain the students how to code for an [oT application using Arduino/Raspberry Pi open
platform.
5. To apply the concept of Internet of Things in real world scenario
Elnit Bescription Instructional
Hours
INTRODUCTION TO INTERNET OF THINGS
0 Evolution of Internet of Things - Enabling Technologies. — [oT Architectures: oneM?2M, 9
IoT Warld Forum (IoTWF) and Alternative foT Models — Simplified IoT Architecture and
Core [oT Functional Stack - Fog, Edge and Cloud in ToT
COMPONENTS IN INTERNETF OF THINGS 9
1l Functional Blocks of an IoT Ecosystem — Sensors, Actuators, and Smart Objects — Control
Units - Communication modules (Bluetooth, Zigbee, Wifi, GPS, GSM Modules)
9
PROTOCOLS AND TECHNOLOGIES BEHIND 1OT
IH 10T Protocols - [Pv6, 6LoWPAN, MQTT, CoAP - RFID, Wireless Sensor Networks.
BigData Analytics, Cloud Computing, Embedded Systems.
v OPEN PLATFORMS AND PROGRAMMING 9
10T deployment for Raspberry Pi /Arduino platform-Architecture —Programming —
Interfacing — Accessing GPLQ Pins - Sending and Receiving Signals Using GPIO Pins -
Connecting to the Cloud,
10T APPLICATIONS 9
, Business models for the internet of things, Smart city, Smart mobility and transport,
¥ ; . L L .
Industrial loT. Smart health, Environment monitoring and surveillance — Home
Automation — Smart Agriculture
Total Instructional Hours 45
Upon successful completion of the course, the students will have the ability to
COl: Explain the concept of 1oT.
Course 1 €O 2: Understand the communication madels and various protoecols for loT.
Outcome 1+ CO 3: Design portable 10T using Arduino/Raspberry Pi /open platform

i CO 4: Apply data analytics and use cloud offerings related to foT.
CO 5: Analyze applications of loT in real time scenario.

TEXT BOOKS:

T1- Robert Barton. Patrick Grossetete, David Hanes. Jerome Henry, Gonazalo Satgueiro, “1oT Fundamentals: Networking
Technaologies. Protocols. and Use Cases for the Internet of Things™. CISCO Press, 2017
- N ~ - + ¥ e -
T2- Samuel Greengard. The Internet of Things. The MIT Press. 2015

REFERENCE BOOKS:




2012

R1-Perry Lea, “Internet of things for architects”, Packt, 2018
R2- Olivier Hersent, David Boswarthick, Omar Elloumi , “The Intemet of Things — Key applications and Protocols”, Wiley,

R3-10T (Internet of Things) Programming: A Simple and Fast Way of Learning, 10T Kindle Edition.
R4-Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), “Architecting the Internet of Things”. Springer, 2011.
R5-ArshdeepBahga, Vijay Madisetti, “Internet of Things — A hands-on approach”, Universities Press, 2015
R6-. https://www.arduino.cc/https://www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet

CO/FO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | POIO | POIL | POI2 | PSO1 | PSO2
COo1 3 2 2 2 2 2 3 2
co2 | : 3 3 | 2 2 : 1 3 2
cO03 3 3 3 2 2 | 1 2 2
04 3 3 3 3 3 2 - - 2 2 3
CcO5 2 1 > |1 3 2 - - 2 2 2
AVG 28 24 26 | 2 24 s 2 - 16 2.4 22

A
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Programme Course Code Name of the Course L|T| P C
BE 22EC7472 INDUSTRIAL 10T 3 0
1. To understand the fundamentals of Internct of Things
Course 2. To learn about the basics of 1oT protocols
Ob(‘):ctive 3. To build a small low-cost embedded system using loT
) 4. To learn the IoT Security Protacols
5. To apply the concept of loT in the real-world scenario
. L Instructional
Unit Description _ Hours
INTRODUCTION AND ARCHITECTURE OF loT
| Introduction — Definition and characteristics of loT — Physical and Logical Design 9
of loT - Communication models and APIs — Challenges in loT - Evolution of ToT- '
Components of loT - A Simplified loT Architecture — Core foT Functional Stack.
INDUSTRIAL loF
i Introduction, Industrial loT: Business Model and Reference Architecture: HoT- o
Models, Industrial loT-  Layers: IloT  Sensing, [loT  Processing, '
Communication, IToT Networking.
HOT ANALYTICS
M1 Big Data Analytics and Software Defined Networks, Machine Learning and Data 9
Science, Julia Programming, Data Management with Hadoop
v 10T SECURITY
Industrial 1oT: Security and Fog Computing - Cloud Computing in IloT. Fog o
Computing in loT. Security in toT.
CASE STUDIES
v Industrial 1O7T- Application Domains: Oil, chemical and pharmaceutical industry,
Applications of UAVs in Industries, Real case studies: Milk Processing and 9
» Packaging Industries, Manufacturing Industries
Total Instructional Hours 45
) Upon successtul completion of the course, the students will have the ability to
CO1. Understand the basic concepts and Architectures of Internet of Things.
Course CO2. Understand various loT Layers and their relative importance.
Outcome CO3. Realize the importance of Data Analytics in [oT.
CO4, Study various leT platforms and Security.
CO5. Understand the Model reat-time applications using loT concepts
TEXT BOOKS:
Ti. Industry 4.0: The Industrial Internet of Things™. by Alasdair Gilchrist (Apress). 2017.
T2. Hands-On Industral Internet of Things: Create a powerful industrial [oT by Giacomo
Veneri, Antonio Capasso, Packt, 201 8 o
REFERENCE BOOKS:
R1-“Industrial Internet of Things: Cybermanufacturing Systems™by Sabina Jeschke, Christian
Brecher, Houbing Song, Danda B. Rawat (Springer), 2017. -
R2- Industrial loT Challenges Design Principles. /\pplltmtons and’ Se;cunt\ by Ismail Butun
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CO/PO] PO1 | PO2 | PO3 |PO4|PO5[PO6PO 7| POB | POY |PO10 | PO 11 | PO12 [PSO1]PSO2
col | 3 3 3 2 | 2 [2 ] - - - _ - 3 3 3
coz| 3 3 303 |2 2| - } - . - 2 S E
co3| 3 3 3 | 3 1 2 |21 -1 - . i - 2 2 | 2
Co4| 3 3 2 T2 2T S - - - 2 7 2
CO5| 3 3 T |- - : : - 3 3 | 2
Avg. | 3 3 1 26 | 24| 2 [18] - - . i i 24 | 26 | 24
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Programme | Course Code Name of the Course LT |P C

BE 22EC8471 10T FOR SMART SYSTEMS 3701010 3

1. To study about Internet of Things technologies and its role in real time applications.
Cour 2. To introduce the infrastructure required for IoT
Ob?mts'e 3. To familiarize the accessories and communication techniques for foT.
Jective 4. To provide insight about the embedded processor and sensors required for loT
5. To familiarize the different platforms and Attributes for loT
Instructional
Unit Description s :luc fona
ours
INTRODUCTION TO INTERNET OF THINGS
I Overview, Hardware and software requirements for 10T, Sensor and actuators, 9
Technology drivers, Business drivers, Typical loT applications, Trends and implications.
10T ARCHITECTURE

1 loT reference model and architecture -Node Structure - Sensing, Processing, 9
Communication, Powering, Networking - Topologies, Layer/Stack architecture, loT
standards, Cloud computing for foT, Bluetooth, Bluetooth Low Energy beacons
PROTOCOLS AND WIRELESS TECHNOLOGIES FOR 10T 9 PROTOCOLS
NFC, SCADA and RFID, Zigbee MIPL, M-PHY, UniPro, SPMI, SP1, M-PCle GSM,

i CDMA, LTE, GPRS, small cell. 9
Wireless technologies for loT: WiFi (IEEE 802.11), Bluetooth/Bluctooth Smart,
ZigBee/ZigBee Smart, UWB (IEEE 802.15.4), 6LoWPAN. Proprietary Systems-Recent

§ trends

v IOT PROCESSORS
Services/Attributes: Big-Data Analytics for 10T, Dependability, Interoperability, Security, 9
Maintainability. Embedded processors for 10T: Introduction to Python programming -

Building 10T with RASPERRY PI and Arduino.
CASE STUDIES ]

A" Industrial 1oT, Home Automation, smart cities, Smart Grid. connected vehicles, electric J
vehicle charging, Environment, Agriculture, Productivity Applications, 10T Defense

Total Instructional Hours 45
Upon successful completion of the course, the students will have the ability to
COT: Analyze the concepts of {oT and its present developments.
Course C'02: Compare and contrast different platforms and infrastructures available for loT
Outcome CO3: Explain different protocols and communication technologies used in toT
CO4: Analyze the big data analytic and programming of foT
CO5: Implement toT solutrons for smart applications
TEXT BOOKS:
T1. ArshdeepBahga and VijaiMadisetti : A Hands-on Approach “Internet of Things™,Universities Press 2015.
T2. Oliver Hersent , David Boswarthick and*Omar Elloumi = The Internct of Things™, Wiley,2016.
T3. Samuel Greengard, © The Internet of Things”, The MIT press, 2015,
T4. Adrian McEwcen and Hakim Cassimally“Designing the internet of Things “Wiley, 2014
. A \ 143
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REFERENCE BOOKS:

R1- Jean- Philippe Vasseur, Adam Dunkels, “Interconnecting Smart Objects with 1P, The Next Internet™ Mergan Kuffinann
Publishers, 2010, .

R2- Adrian McEwen and Hakim Cassimaily, “Designing the Internet of Things”, John Wiley and sons, 2014,

R3- Lingyang Song/DusitNiyato/ Zhu Han/ Ekram Hossain,” Wireless Device-to-Device Communications and Networks,
CAMBRIDGE UNIVERSITY PRESS,2015.

R4- OvidiuVermesan and Peter Friess (Editors), “Internet of Things: Converging Technologies for Smart Environments and
Integrated Ecosystems”, River Publishers Series in Communication, 2013,

R5- Vijay Madisetti , ArshdeepBahga, “Internet of Things (A Hands on-Approach)”, 2014,
R6- Zach Shelby, Carsten Bormann, “6LoWPAN: The Wireless Embedded Internet”, John Wiley and sons, 2009,

R7- Lars T.Berger and Krzysztof Iniewski, “Smart Grid applications, communications and security”, Wiley, 2015.

R8- JanakaEkanayake, Kithsiriliyanage, lianzhong Wu, Akihiko Yokoyama and Nick Jenkins,  Smart Grid Technology
and Applications”, Wiley, 2015

R9- UpenaDatal,”Wireless Communications & Networks,Oxford, 2015

COPO] POT | P02 [P0 | POA] POS | T BG1Z | PSO
col 3 3 2 2 | 3 - - _ - 2 33 3
co2 3 3 2 2 | - - - _ - | 2 3 3
CO3 3 3 3] 2 i 2 - - - - 3 2 3 2
CO4 3 3 Z 2 3 B - - - - - i 3 3
| CO5 3 2 3 3 2 1 . - - - 2 i 3 2
Avg 3 [ 281 24 ] 220 16| 2 - - - - 2 1.8 3 26
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Honor Degree

Vertical-1
Sensor Technologies and ToT
S No. |[Course Code Course Title Category| L | T | P | C | ClA | ESE T(;JTA
i 22EC5371 Realtime Embedded Systems HDC 31000043 40 60 100
2 1IEC6371 Sensor for loT applications HDC 37003 40 60 100
3 22EC6372 Advanced Processor Architectures HDC 3101013 40 60 100
4 IECT3IT1 [IOT Processors HDC 310103 40 60 100
5 2IECTIT Wearable Devices HDC 3100073 40 60 100
6 22EC8371 Industrial 10T and Industry 4.0 HDC 3101013 40 60 100

k45




Programme

Course Code Name of the Course L

BE

1IEC5371 REALTIME EMBEDDED SYSTEMS 3

Course
Objective

The student should bhe able to

1. To familiarize the architecture and programming of ARM processors

r2

. Fo assess the basic concepts of hard real time multiprocessing.
3. To interpret the analytical concepts for effective programming
4. To acquire knowledge about operating systems

5. To familiarize with networks for embedded

Unit

Description

Instructional
Hours

INTRODUCTION TO EMBEDDED COMPUTING AND ARM PROCESSORS
Complex systems and microprocessors — Embedded system design process — Formalism
for system design— Design example: Model train controller- ARM Processor Fundamental
Instruction Set and Programming using ARM Processor

H

COMPUTING PLATFORM

CPU: Programming input and output — Supervisor mode, exception and traps —
Coprocessor — Memory system mechantism — CPU performance — CPU  power
consumption- CPU buses — Memory devices — I/O devices ~ Component interfacing-

System Level Performance Analysis Parallelism. Design Example: Data Compressor

PROGRAM DESIGN AND ANALYSIS

Program design — Model of programs — Assembly and Linking — Basic compitation
techniques — Program Optimization- Analysis and optimization of execution time, power.
energy, program size - Program vatidation and testing- Example: Software Modem

AY

PROCESS AND OPERATING SYSTEMS

Multiple tasks and Multi processes — Processes — Context Switching — Operating Systems
Priority based Scheduling- RMS and EDF - Inter Process Communication mechanisms —

Evaluating operating system performance — Power optimization strategies for processes.

vV

HARDWARE ACCELERATORS & NETWQORKS

Multiprocessors- CPUs and Accelerators — Performance Analysis- Distributed Embedded
Architecture — Networks for Embedded Systems: - 12C, CAN Bus, Ethernet, Myrinet —
Network based design - Internet enabled gystems. Desiun Example: Elevator Controller.

Total Instroctional Hours

45

Course
OCutcome

Upon successful completion of the course. the students will have the ability to:
COlL: Design and develop ARM processor based systems

CQO2: Explain role of micrecontrollers in embedded systems.

CO3: Apply program design and optimization and proper scheduling of the process.

C0O4: Analyse the concept of process, multiprocesses and operating systems in embedded system design.
CO3: Build various communication protocols in distributed embedded computing platform.

TEX'T BOOKS:

Publisher (An im.prinl of Elsevier), 3rd Editién, 2008.

Software”, ElsevierMoergan Kaufmann Publisher, 2008

Chairmmn
“Chairman .
“'ECE - Hicpp

| T1 - Wayne Wolf, "Computers as Components - Principles of Embedded Computing System Design”. Morgan Kaufmann

T2. Andrew N Sloss, Dominic Symes, Chris Wright, "ARM System Developer's Guide- Designing and Optimizing System ]

R gy e o




REFERENCE BOOKS:

R1 — David E-Simon," An Embedded Software Prime",Pearson Education,2010.
R2. Tammy Noergaard,"Embedded Systems Architecture”, Elsevier, 2006,
R3. Jane.W.S Lin,"Real-TimeSystems",PearsonEducationAsia, 201 1

List of Open Source Software/ Learning website:

1 htips://nptel.ac.in/courses/1171061 11

2 https://onlinecourses. nptel.ac.in/noc20 c¢sl6/preview

3 https://archive.nptel.ac.in/courses/108/105/1081 05057/

4 https://mrcet.com/downloads/digital notes/ECE/1V%20Year/EMBEDDED%20SY STEMS%20 DESIGN. pdf 5
https://nptel.ac.in/courses/117106112
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Programme | Course Code Name of the Course L |T P [C

BE 2IEC6371 SENSOR FOR IOT APPLICATIONS 3 0 013

The student should be able to

To introduce the basics of technology and its applications.

To understand the concept of M2M (machine to machine} interfacing with necessary protocols
To develop the Python Scripting Language for IoT devices

To familiarize with the Raspberry PI platform based foT applications.

To provide the knowledge on web-based services using loT devices.

by -

Course
Objective

Al

. Instructional
Unit Description Hours

INTRODUCTION TO INTERNET OF THINGS

Definition and Characteristics of loT, Sensors, Actuators, Physical Design of loT ~ [oT]
| Protocols, Logical design of 1oT — loT communication models, IoT Communication ‘APls,
loT enabled Technologies — Wireless Sensor Networks, Cloud Computing, Embedded
Systems, IoT Levels and Templates, Domain Specific 1oTs — Home Automation, City,
Environment, Energy, Agriculture, Industry and Health & Life style

1 16 TAND M2M

Introduction, M2M, Software defined networks, network function virtualization, 9
difference between SDN and NFV for 10T, loT System Management with NETCONF -
YANG —Need for 10T System Management, SNMP, NETCONF, YANG NETOPEER.

11 10T SYSTEMS AND 1OT PHYSICAL DEVICES & ENDPOINTS

Introduction to python, Introduction to Arduino and Raspberry Pi- Installation, Interfaces
(serial, SPL, 12C), Programming —- Python program with Raspberry P1 with focus on
interfacing external gadgets, controlling output, and reading input from pins.

A PREPARING OUR loT PROJECTS AND HARDWARE DESIGN

Creating the sensor project, Creating the acteator project, Connecting LED, Bazzer,
Switching High Power devices with transistors. Light sensor, temperature sensor with 9
thermistor, voltage sensor, ADC and DAC. Temperature and Humidity Sensor DHTUI,
Motion Detection Sensors, Wireless Bluetooth Sensors. T.evel Sensors, USB Semsors,
Embedded Sensors, Distance Measurement with ultrasound sensor.
vV 10T PHYSICAL SERVERS AND CLOUD OFFERINGS '
introduction to Cloud Storage models and communication APls Webserver — Web server for 9
[oT, Cloud for 1oT. Python web application framework Designing a RESTful web AP,
Amazon Web service for [oT

Total Instructional Hours 45

Upon successtul completion of the course, the students will have the ability to::
(CO1: Relate loT application arcas and technologies involved.

Course  [CO2: Explain IoT sensors and technological chatlenges.

Outcome (CO3: Apply Python program with Rasberry P1on ToT devices

CO4: Analyze Market forecast for loT devices

CO5: Design Internet of Things based projects using Raspberry Pt

TEXT BOOKS: o~
Tt - Peter Waher, 'Learning Internet of:I'hings's Packt Publishing. 2015.

T2 - Internet of Things - A }*Iandsfﬁi';ﬁ Ahproach, A_r?s;ﬁdeep Bahga and Vijay Madisetti. Universities Press, 2015.




REFERENCE BOOKS:

R1! - Getting Started with Raspberry Pi, Mait Richardsen & Shawn Wallace, O'Reilly (SPD), 2014.
R2 - Raspberry Pi Cookbook, Software and Hardware Problems and selutions, Simon Monk, O'Reilly (SPD), 2016

1.https://www.edx.org/coursefiot-sensors-and-devices

2. htips://www.coursera.org/learr/internet-of-things-sensing-actuation

3. https://onlinecourses.nptel.ac.in/noc20 csé6/preview

4. Open source software: Arduino, Devicebub.net, 1oT Toolkit, OpenWSN, Particle, SiteWhere, ThingSpeak,
Webinos etc

CO/PO; P01 | POZ | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12 | PSO1 |PSO2
Co1 3 2 2 2 2 - - 2 3 2
o2 3 3 3 2 2 1 - - - : 3 2
co3 3 3 3 2 2 1 - i 2 2
Cc04 3 3 3 3 3 2 2 2 2 3
CO5 2 1 2 1 3 2 i - 2 2 2
AVG 28 24 26 2 24 15 2 1 2 16 24 2.2

R
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Programme

Course Code Name of the Course L T P C

BE

22EC6372 ADVANCED PROCESSOR ARCHITECTURE 3 g 0 3

Course
Objective

The student should be able to

To understand the basics of paralle]l processing, memory and input-output sub systems
To understand the principles of pipelining @nd vector processing.

To get knowledge about the structures and algorithms for array processors.

To know the multiprocessor architecture, programming, contrel and algorithms

To familiarize themselves with MSP430 microcontrolter and TMS320C6713 DSP

L o e ) —

Unit

Instructional

Description Hours

PARALLEL PROCESSING, MEMORY AND INPUT-OUTPUT SUB
SYSTEMS :

Trends towards Parallel Processing - Parallel Computer Structures - Architectural 9
Classification Schemes - Parallel Processing Applications. Hierarchical Memory
Structure - Virtual Memory Svstem - Cache Memories - Enput-Qutput Subsystems

PRINCIPLES OF PIPELINING AND VECTOR PROCESSING : 9
Principles of Linedr Pipelining- Classification of Pipeline Processors-General Pipelines
and Reservation Tables- Interleaved Memory Organizations- Principles of Designing
Pipetined Processors- Characteristics of Vector Processing-Pipelined Vector Processing
Methods - Architecture of Cray-1 Vector Processor.

[1

STRUCTURES AND ALGORITHMS FOR ARRAY PROCESSORS : 9
SIMD Array Processors: SIMD Computer Grganization - Making the data routing
mechanism. SIMD Interconnection Networks: Static Vs Dynamic Networks — Mesh
Connected Hhiac Network - Cube Interconnection Networks - Barrel Shitter and Data
Manipulator- Parallel Algorithms for Array Processors: SIMD Matrix Multipfication -
Parallel Storing on Array Processors and SIMD Fast Fourier Transform

MULTIPROCESSOR ARCHITECTURE, PROGRAMMING, CONTROL AND 9
ALGORITHMS: Loosely Coupled Multiprocessors-Tightly Coupled Multiprocessors-
Processor Characteristics for Multiprocessing. Interconnection Networks: Time shared or
Common Buses- Crossbar Switch and Multiport Memories-Inter-process Communication
Mechanisms: Process Synchronization Mechanisms - Synchronization with Semaphores -
Conditional Critical Sections and Monitors. System Deadlocks and Protection: System
Deadlocks and Protection - Deadlock Prevention and Avoidance- Deadlock Detection and
Recovery and Protection Schentes.

MSP430 MICROCONTROLLER AND TMS320C6713 DSP PROCESSOR 9
Introduction- - MSP 430 Architecture - Features - Digital /O : Input Registers - Output
Registers - Direction Registers - Pull Up and Pull down Enable Registers Function Select
Registers - Configuring Unused Port Pins Digital /O Registers -TMS320C6000 ramily
overview- Typical Applications - TMS320C67x DSP features and Options - Architecture
- CPU-CPU Data Paths - Functicnal Units - On-chip Peripherals: DMA - EDMA - HPT -
McBSP and Timers

Total Instructional Hours © 45

Course
Outcome

Upon successful completion of the course, the students will have the ability to:

COl: Understand the basics of parallel processing, memory and input-output sub systems
CO2: Understand the principles of pipelining and vector processing.

€30 Get knowledge about the structures and algorithms for areay processors,

CO4: Know the multiprocessor architecture, programming, control and aigorithms

COS: Familiarize themselves with msp430 microcontroiler and tms320¢6713 dsp processor

 TEXT BOOKS:

4

A
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T1.Venkataramani B, Bhaskar M , "Digital Signal Processors: Architecture, Programming & Applications”,
Tata McGraw Hill Publishing Company Lid., 2010
T2. Tt Team , "MSP430X2xx Family User's Guide”, Texas Instruments, .

REFERENCE BOOKS:

| R1. Kai Hwang , Faye A Briggs , "Computer Architecture and Parallel Processing”, New York, 1985.

COo/PO[ PO1 [PO2 [ PO3 |[PO4[PO5POG[PO 7| POS [POY [PO10 | PO 11 | PO12 [PSOL PSO2

cot! 3 3 3 | 2 1 2 | 2] - - - - - 3 3 3
co2i 3 3 3 3 2 T2l - - - - - 2 3 3
co3| 3 3 3 3 2 |2 -] - - - - 2 2 2
co4 3 3 2 2 2 |2 -] - - . - 2 1 2 2
cO5; 3 3 2 2 2 ] -7 - - - - 3 ] 3 2
AVg. 3 3 26 | 24 | 2 18] - - - . - 24 |26 | 24

N ‘
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Programme | Course Code Name of the Course L P C

BE 22ECT7371 10T PROCESSORS 3 0| 3

The student should be able to
Course CO1: Learn the architecture and features of ARM.
Objective CO2Z: Study the exception handling and interrupts in CORTEX M3
CO3: Program the CORTEX M3
CO4: Learn the architecture of STM 32L15XXX ARM CORTEX M3/M4 microcontrolter.
CO5: Understand the concepts of System — On — Chip(SoC)
) . Instructional

Unit Description Hours
CORTEX-PROCESSOR
Introduction to Cortex Processor: Registers, Stack Pointer, Link Register, Program
Counter, Special Registers, Operation Mode, Exceptions and Interrupts, Vector Tables,

1 Stack Memory Operations, Reset Sequence , CORTEX M3 Instruction Sets: Assembly 9
Basics, Instruction List, Instruction Descriptions, CORTEX M3 — Implementation :
Overview: Pipeline, Block Diagram. Bus Interfaces, I - Code Bus, D — Code Bus, System
Bus- External PPB and DAP Bus, o
CORTEX EXCEPFION HANDLING AND INTERRUPTS
Exception Types, Priority, Vector Tables, Interrupt Inputs and Pending behaviour, Fault 9

1| Exceptions, Supervisor Call and Pendable Service Call, NVIC: Nested Vector Interrupt
Controller, Overview, Basic Interrupts, SYSTICK Time, Interrupt Behaviourm
Interrupt/Exception Sequences, Exception Exits, Nested Interrupts, Tail — Chaining
Interrupts, Late Arrivals and Interrupt Latency.

CORTEX M3/M4 PROGRAMMING
6 Cortex M3/M4 Programming: Overview, Typical Development Flow, Using C, CMSIS
1 Using Assembly, Excepiton Programming Using Interrupts, Exception/Interrupt Handlers, 9
Software Interrupls, Vector Table Relocation, Memory Protection Unit and other
CORTEX M3 Features, MPU Registers, Setting up the MPU, Power Management,
Multiprocessor Configuration.
STM32 MICROCONTROLLER AND DEBUGGING TOOILS
v Memory and Bus Architecture, Power Control, Resct and Clock Control. STMAZTISXXXN
Peripherals: GPIOs, Systemt Configuration Controller, NVIC. ADC. Compatus, GP 9
Timers, USART Development and Debugging Tools: Software and Hardw are tools like
Cross Assemblerm Compiler, Debugger, Simulator, In — Circuit Emuiator (ICL), Logic
Analyser.
INTRODUCTION TO SYSTEM - ON - CHIP .
System Architecture: An Overview, Components of the System Processors, Memories
and [nterconnects. Processor Architectures, Memory and Addressing, Svstem Level 9
v Interconnection — An Approach for SOC Design  Chip basics — Cyvcle Time  Die Area -
Power and Cost  Area, Power and Time ‘Trade — Offs in Processor Design - Reliability
and Configurability - SOC Design Approach - Application Studies — AES, 3D Graphics
Processor. Image Compressicon and Video Compression.
o Total Instructional Hours 45
is2

.
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Upon successful completion of the course, the students will have the ability to:
CO1: Explain the architecture and features of ARM.
Course CO2: List the concepts of exception handling.
Outcome CO3: Write a program using ARM CORTEX M3/M4.
CO4: Learn the architecture of STM32L15XXX ARM CORTEX M3/M4.
CO3: Design an SoC for any application
TEXT BOOKS:

T1. Joseph Yiu, The Definitive Guide to the ARM CORTEX M3/M4, Second Edition, Elsevier, 2010

T2-Andrew N Sloss, Dominic Symes, Chris Wright, ARM System Developers Guide Designing and Optimising System
Software, Elsevier, 2006 .

T3- Michael J Flynn and Wayne Luk, Computer System Design, System On Chip, Wiley India 2011

REFERENCE BOOKS:

R1-Steve Furber, ARM System - on -~ Chip Architecture, 2nd Edition, Pearson, 2015,

R2-CORTEX M Series ARM Reference Manual

R3-CORTEX M3 Technical Reference Manual

R4-STM32L152XX ARM CORTEX M3 Microcontroller Ref‘lprence Manual 5/97

CO/PO| POL | PO2 1 PO3[PO4[POS[PO6PO7 PO8 | POS [PO16 | POLL | PO 12 [PSO1| PSO2
CO1 3 3 3 p) 2 2 - - - - - 3 3 3
cO?2 3 3 3 3 2 2| - - - . : 2 3 3
co3l 3 3 3 3 2 2 [ - - R ; - 2 2 2
Co4| 3 3 2 2 2 2 |- - R i - 2 2 D
CcOs 3 3 2 212 : y - - - ] 3 3 2
AVG. 3 3 26 247 2 118 - - - - - 24 |26 | 2.4
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Programme | Course Code | Name of the Course 7 L P C
BE 22EC7372 WEARABLE DEVICES 3 0 3
The student should be able to
1. To know the hardware requirement of wearable systems
Course 2. To understand the communication and security aspects in the wearable devices
Objective 3. Toknow the applications of wearable devices in the field of medicine
4.  To iltustrate the concept of smart textile
5. To Compare the various wearable devices in healthcare system
) Desecrinti Enstructional
Unit escription Hours
INTRODUCTION TO WEARABLE SYSTEMS AND SENSORS
Wearable Systems- Introduction, Need for Wearable Systems, Drawbacks of Conventional
I Systems for Wearable Monitoring, Applications of Wearable Systems, Types of Wearable 9
Systems, Components of wearable Systems. Sensors for wearable systems-Inertia
movement sensors, Respiration activity sensor, Impedance plethysmography, Wearable
ground reaction force sensor.
SIGNAL PROCESSING AND ENERGY HARVESTING FOR WEARABLE i
DEVICES :
Wearability issues -physical shape and placement of sensor, Technical chaltenges - sensor
[l design, signal acquisition, sampling frequency for reduced energy consumption, Rejection 9
of trrelevant information. .Power Requirements- Solar cell, Vibration based, Thermal
based, Human body as a heat source for power generation, Hybrid thermoelectric
photovoltaic energy harvests, Thermopiles.
T WIRELESS HEALTH SYSTEMS
Need for wireless monitoring, Definition of Body area network, BAN and Healthcare,
0 Technical Challenges- System security and reliability, BAN Architecture — introduction, 9
Wireless communication Technigues.
' SMART TEXTILE
A Introduction to smart textile- Passive smart textile, active smart textite. Fabrication
TechniquesConductive  Fibres, Treated Conductive Fibres, Conductive Fabrics, 9
Conductive Inks.Case studysmart fabric for meniforing biological parameters - ECG,
respiration.
APPLICATIONS OF WEARABLE SYSTEMS
v Medical Diagnostics. Medical Monitoring-Patients  with chronic  disease. Hospital 9
patients, Elderly patients, neural recording, Gait analysis, Sports Medicine
Total Instructional Hours 45
Upon successful completion of the course. the students will have the ability to:
COt: Describe the concepts of wearable system.
Course (?Q?: E.,\'plain the energy harvest.ings in wearable device.
Outcome CO3: Use the concepts of BAN in heaitb care.
COd4: Hlustrate the concept of smart textile
CO35: Compare the various wearable devices in ktalthcare system
TEXT BOOKS:
154




T1. Annalisa Bonfiglo and Danilo De Rossi, Wearable Monitoring Systems, Springer, 2011

T2. Zhang and Yuan-Ting, Wearable Medical Sensors and Systems.Springer, 2013

T3. Edward Sazonov and Micheal R Neuman, Wearable Sensors: Fundamentals, Implementation and Applications,
Elsevier, 2014

T4, Mehmet R, Yuce and JamilY Khan, Wireless Body Area Networks Technology, Implementation applications,Pan
Stanford Publishing Pte Ltd, Singapore, 2012

REFERENCE BOOKS:

R1- Sandeep K.S, Gupta, Tridib Mukherjee and Krishna Kumar Venkatasubramanian, Body Area Networks Safety,
Security, and Sustainability, Cambridge University Press, 201 3.

R2- . Guang-Zhong Yang, Body Sensor Networks, Springer, 2006.

CO/PO[ POT | PO2 [ PO3 [PO4[POSTPOG[PO7[ POB [ PO [POID | PO L1 | POI2 1PSOL | PSO2
COl 3 2 1 1 2 | - - 1 - - - - 1 1
co2| 3 2 1 1 20 - - I - - - - I 1
Co3{ 3 2 I 1 2 | - - 1 - - - - [ I
co4} 3 2 i 1| 2 - - i - - - - 1 i
cos| 3 2 1 2] - - 1 - - - - ! 1
AVG | 3 2 I 1 2 - [ - - - - 1 [

i‘!
1
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Programme Course Code Name of the Course L T P C
BE 22EC8371 INDUSTRIAL IOT AND INDUSTRY 4.0 3 0 0 3
The student should be able to
1. Te understand 1oT Nodes & Sensors
C(.)urs.e 2. Tounderstand loT Gateways
Objective 3. Tounderstand loT Cloud Systems
4. To understand loT Cloud Dashboards
5. Tostudy Challenges in loT system Design — Hardware & Software
Unit Description Ins;;‘ézt::“al
UNDERSTANDING 10T CONCEPT AND DEVELOPMENT PLATFORM
| 10T Definition, Importance of 1oT, Applications of 10T, loT architecture, 9
Understanding working ofSensors, Actuators, Sensor calibration, Study of Different '
sensors and their characteristics
ANALYZING & DECODING OF COMMUNICATION PROTOCOL
USED IN 10T DEVELOPMENT PLATFORM 9
) i UART Communication Protocol, 12C Protocol device interfacing and decoding of signal,
SPI Protocol device interfacing and decoding of signal, WIF] and Router interfacing,
Ethernet Configuration, Bluetooth study and analysis of data flow, Zigbee Interfacing
and study of signal flow
10T PHYSICAL DEVICES AND ENDPOINTS AND CONTROLLING
HARDWARE AND SENSORS
foT Physical Devices and Endpoints- Introduction to Arduino and Raspberry Pi-
Instatlation, Interfaces (serial. SPI, [2C), Programming — Python program with
Raspberry Pl with focus on interfacing external gadgets, controlling output, reading input
" from pins. Controlling Hardware- Connecting LED, Buzzer, Swilching High Power
devices with transistors. Controlling AC Power devices with Relays, Controlling servo 9
motor, speed control of DC Motor, unipolar and bipolar Stepper motors: Sensars- Light
sensor, temperature sensor with thermistor, voltage sensor, ADC and DAC. Temperature
and Flumidity Sensor DHT11, Motion Detection Sensors, Wireless Bluetooth Sensors,
Level Sensors, USRB Sensors. Embedded Sensors, Distance Measurement with ultrasound
SENSOF.
CLOUD SERVICES USED IN 10T DEVELOPMENT PLATFORM
Contiguration of the cloud platform, Sending data from the IOT nodes to the gateways
v using different communication options; Transferring data from gateway to the cloud:
Exploring the web services like mail, Messaging {SMS) and Twitter etc.;Tracking of 9
cloud data as per the requirement; Google Cloud service architect; AWS clod Services
architect; Microsoft Azure cloud services Architect; OEN source Cloud Services: Imitial
State lot Dashboard & Cloud Services
4 156
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CHALLENGES IN IOT SYSTEM DESIGN - HARDWARE & SOFTWARE
Antenna design and placement, Chip-package system development, Power electronics,
electromagnetic interference/compatibility (EMI/EMC), Electronics reliability;, Battery
simulation.

Total Instructional Hours 45

Upon successful completion of the course, the students will have the ability to:
CO1: Understand the building blocks of 10T technology and explore the vast spectrum of loT

applications

Course CO2: Use processors & peripherais to design & build loT hardware

Outcome CO3: Assess, select and customize technologies for foT applications

CO4: Connect numerous IOT applications with the physical world of humans and real-lifeproblem
solving.
CO5: Design and implement [OT applications that manage big data

TEXT BOOKS:

T1. Internet of Things - A Hands-on Approach, Arshdeep Bahga and Vijay Madisetti,Universities
Press, 2015, 1ISBN: 9788173719547

T2:Getting Started with Raspberry Pi, Matt Richardson & Shawn Watlace, O'Reilly (SPD),2014, ISBN:
F789350239759

REFERENCE BOOKS:

R1: Raspberry Pi Cookbook, Software and Hardware Problems and solutions, Simon Monk,O'Retlly (SPD),
2016, ISBN 7989352133895

R2:N. Ida, Sensors, Actuators and Their Interfaces, SciTech Publishers, 2014.
R3:Peter Waher, "Learning Internet of Things', Packt Publishing, 2015 3. Editors OvidiuVermesan

CO/PO[ POL | PO2| PO3 [PO4[POS|[POGIPOT POS | POO |[PO10 | PO 1L | PO 12 [PSOI|PSO2
CO1 3 2 2 2 1 2 - - - - - 2 3 2
coz2| 3 2 2 2 i 2 - - ] - 2 3 3
cOo3| 3 2 |2 2 > 2 - - . - 2 13
co4| 3 2 3 2 372 | - - - - - 2 3 3
cos| 3 3 3 3 3 3| - - - - - O 3 2
AVG | 3 225 1 24 12271 2 [22] - - . - - 1.8 3] 26
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Honor Degree

Vertical-I1

Advanced Communication Systems

S No. |Course Code Course Title Category T|P|C! CIA | ESE [ TOTAL
1 22EC5372 | Cognitive Radio Networks HDC 0 {03 40 60 100
2 22EC6373 | Remote Sensing HDC 0013 40 60 100
3 22EC6374 | Rocketry and Space Mechanics HDC 0|03 40 60 100
4 22EC7373 | Underwater Navigation Systems HDC 01013 40 60 100
5 22EC7374 | Massive MIMO Networks HIDC 6 03 40 60 100
6 9ECS372 ?dvan.ced Wireless Communication HDC - olo!l 3 40 60 100
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Programme

Course

~our L T | P1lC
Code Name of the Course

BE

22ECS5372 COGNITIVE RADIO NETWORK 3 0 0 3

Course
Objective

The student should be able to

1. To understand the fundamentals of Software Defined radio and compare various
SDR  platforms.

2. To acquire the student to understand the evolving paradigm of cognitive radio
communication and the enabling technologies for its implementation.

3. To assess the student to understand the essential functionalities and requirements in
designing software defined radios and their usage for cognitive communication

4. To analyze the various methods of implementing the Cognitive Radio functions

5. To exemplify the research challenges in designing a Cognitive Radio Network and
the applications

Elnit

Enstructional

Description Hours

SOFTWARE DEFINED RADIO AND ITS ARCHITECFURE

Definitions and potential benefits. software radio architecture evolution, technology
tradeo#fs and architecture implications. Essential functions of the software radio, basic 9
SDR, hardware architecture, Computational processing resources, software architecture,
top level component interfaces, interface topologies ameng plug and play modules.
different fusion rules, wideband spectrum

COGNITIVE RADIOS AND ITS ARCHITECTURE 9
Marking radio self-aware, cognitive techniques — position awareness, environment
awareness in cognitive radios, optimization of radio resources. Artificial Intelligence
Techniques. Cognitive Radio ~ functions, components and design rules, Cognition cycle —
orient. plan, decide and act phases, Inference Hierarchy, Architecture maps, Building the
Cognitive Radio Architecture on Software defined Radio Architechture,

HI

SPECTRUM SENSING AND IDENTIFICATION 9
Overview-Classification-Matched Filter - waveform based sensing - cyclo stationary based
sensing «Energy detector based sensing - Radio ldentifier - Cooperative Sensing -Spectrum
Opportunity Detection . Fundamentat Trade-oils: Performance versus Constraint . MAC
Laver Performance Measures, Clobal Interference Model, Local Interference Model,
Fundamental Trade-offs: Sensing Accuracy versus Sensing Overhead.

IV

USER COOPERATIVE COMMUNICATIONS
User Cooperation and Cognitive Systems , Relay Channels: General Three-Node Relay 9
Channel, Wireless Relay Channel |, User Cooperation in Wireless Networks: Two-User
Cooperative Network. Cooperative Wireless Network . Multihop Relay Channel

9
INFORMATION THEQORETICAL LIMITS ON CR NETWORKS

Types of Cognitive Behavior, Interference-Avoiding Behavior: Spectrum Interweave,
Interference-Controlled  Behavior: Spectrum  Underlay, Underlay in Small Networks:
Achievable Rates, Underlay in Large Networks: Scating Laws, Interference-Mitigating
Behavior: Speetrum Overlay. Opportunistic Interference Cuncellation. Asymmetricatly
Cooperating Cognitive Radio Channels.

L

ool

- ”{etal Enstructional Hours 4
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Upon successful completion of the course, the students will have the ability to:
CO1: Appreciate the motivation and the necessity for cognitive radio communication strategies.
CO2: Demonstrate understanding of the enabling technologies for its implementation

Course CQO3: Demonstrate understanding of the essential functionalities and requirements in designing
Gutcome software defined radios and their usage for cognitive communication.
CO4: Evolve new techniques and demonstrate their feasibility using mathematical validations and

simulation tools.

CO3: Interpret the impact of the evolved solutions in future wireless network design.

TEXT BOOKS:

T1- Alexander M. Wyglinski, Maziar Nekovee, And Y. Thomas Hou, “Cognitive Radio Communications and
Networks - Principles And Practice™, Elsevier Inc. , 2010. _
T2- Kwang-Cheng Chen and Ramjee Prasad, “Cognitive Radio Networks”, John Wiley & Sons, Ltd, 2009

REFERENCE BOOKS:

R1: Khattab, Ahmed, Perkins, Dmitri, Bayvoumni, Magdy, “Cognitive Radio Networks - From Theory to
Practice”, Springer Series, Analog Circuits and Signal Processing, 2009.

R2: 1. Mitola, “Cognitive Radio: An Integrated Agent Architecture for software defined radio”, Doctor
of Technology thesis, Roval Inst. Technology, Sweden 2000.

R3: Simen Haykin, “Cognitive Radio: Brain —empowered wireless communications”, IEEE Journal on
selected areas in communications, Feb 2005.

co/PO Plo PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO1Z | PSO1 | PSO2
o co1 3| 3 [ 2| 2 - ] ; - ] _ - 2 3 3
co2 |31 3 3 3 - - - - 3 - - 2 3 3
€o3 | 3 | 2 2 2 - - - - 7) - - 3 3 1.3
€04 | 5 | 3 3.4 2 - - - - 3 - - 3 33
Co5 | 31 3 2 3 - - - - 3 - - 3 3 3
CAVG | 5 28 24 |24 | - [ [ - T Tams |- - l2e [ 3 1053
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Programme

Course Code Name of the Course L T

BE

22EC6373 REMOTE SENSING 3 0

Course
Objective

The student should be able to
To assess about The components of RS &Radiation principles

To analyze atmospheric regions, windows & Spectral Signature concepts

To Explore Various Sensing Techniques, scanners and sensors.
To Enrich the Knowledge About open-source satellite data products

I

To interpret about Newton ‘s law of gravitation & Kepler ‘s law of planetary motion.

Unit

Description

Instructional
Hours

REMOTE SENSING AND ELECTROMAGNETIC RADIATION
Definition —~ components of RS — History of Remote Sensing — Merits and demerits of

Data Collation between conventional and remote sensing methods - Electromagnetic
Spectrum — Radiation principles - Wave theory, Planck‘s law, Wien’s Displacement
Law, Stefan’s Boltzmann law, Kirchoff's law — Radiation sources: active & passive —
Radiation Quantities.

EMR INTERACTION WITH ATMOSPHERE AND EARTH MATERIJIAL
Standard atmospheric profile — main atmospheric regions and its characteristics —

interaction of radiation with atmospherc — Scattering, absorption and refraction —
Atmospheric windows — Energy balance equation — Specular and diffuse
reflectors — Spectral reflectance & emittance— Spectroradiometer — Spectral
Signature concepts — Typical spectral reflectance curves for vegetation, soil and
water — solid surface scattering in microwave region.

9

ORBITS AND PLATFORMS
Motions of planets and satellites — Newton “s law of gravitation — Gravitational field

and potential - Escape velocity - Kepler s law of planetary motion - Orbit elements and

: types — Orbital perturbations and maneuvers — Types of remote sensing platforms -

Ground based, Air borne platforms and Space borme platforms — Classification of
satellites — Sun synchronous and Geosynchronous sateliites — Legrange Orbit

SENSING TECHNIQUES :
Classification of remote sensors — Resolution concept: spatial. spectral, radiometric

and temporal resolutions - Scanners - Along and across track scanners — Optical-
infrared sensors — Thermal sensors — microwave sensors — Calibration of sensors —
High Resolution Sensors - LIDAR. UAV — Orbital and sensor characteristics of live
Indian earth observation satellites.

DATA PRODUCTS AND INTERPRETATION
Photographic and digital products — Types, levels and open-source satetlite data

products — selection and procurement of data — Visual interpretation: basic etements |
and interpretation keys - Digital interpretation - Concepts of Image rectification. Image

enhancement and Image classification,

Total Instructional Hours

ol




Course
Qutcome

Upon successful completion of the course, the students will have the ability to::
CO1: To understand the principles of electromagnetic radiation.

CO2: To learn the atmospheric radiation interactions.

CO3: To study the laws of planetary motion.

CO4: To classify the different types of resolution.

COS5: To know the concepts of digital interpretation

TEXT BOOKS:

T1. Thomas M. Lillesand, Ralph W. Kieferand Jonathan W. Chipman, Remote Sensing andimage

interpretation, John Wiley and Sons, Inc., New York, 2015,
T2:George Joseph and C Jeganathan, Fundamentals of Remote Sensing, Third EditionUniversities
Press {India) Private limited, Hyderabad, 2018.

REFERENCE BOOKS:

R1 Sianley A Morain; Amelia M Budge; Michael S Rehslow. Manual of Remote Sensing. Vol. |,

American Society for Photogrammetry and Remote Sensing, Virginia, USA,Z{}} 9, 4th edition

R2: Verbyla, David, Satellite Remote Sensing of Natural Resources. CRC Press, 2022 firstedition.

R3: Paul Curran P. L. Principles of Remote Sensing Longman, RLBS, 1996,
R4-Introduction to Physies and Techniques of Remote Sensing, Charles Elachi and Jacob VanZyl, 2021
Edition3, Wiley Publication.

R5:BasudebBhatta, Remote Sensing and GIS, Oxford University Press, 2020 third edition.

- CO/PO POT| PO2. PO5 | POG.| PO7 | POS PSOL| PSO2
COl 3 2 2 3 1 3 2 - 3 3
Co? 3 2 2 3 t 3 2 - - - - f 3 3
CO3 | 2 1 3 2 3 2 |- - - - ] 3 3
CO4 i 2 3 i 3 3 2T - - - 1 3 3
COs 2 2 2 - 3 3 2 - . - ) 1 3 3
AVG 2 2 2 2 3 2 - - ) l 3 3
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Programme Course Code Name of the Course L T P C
BE MIECH3IT4 ROCKETRY AND SPACE MECHANICS 3 0 0 3
The student should be able to
1. To assess the fundamental aspects of rocket motion along with detailedestimation of rocket
trajectories.
OCI)?::;Siie 2. To imparts knowledge on optimization of multistage rockets.
3. To acquire provides the basics of space mechanics required for an acronautical student
4. To analyze students to provide with the basics of orbit transfer of satellites.
5. To gain knowledge on various control methods of rockets.
Unit Description !“s:;‘:)flt;znal
ORBITAL MECHANICS
[ Description of solar system — Kepler’s Laws of planetary motion — Newton’s Law of 9
Universal gravitation — Two body and Three-body problems — Jacobi’s Integral,
Librations points — Estimation of orbital and escape velocities.
SATELLITE BYNAMICS
Geosynchronous and geostationary satellites- factors determining life time of satetlites
I — satellite perturbations — orbit transter and examples —Hohmann orbits — calculation of 9
orbit parameters- Determination of sateliite rectangular coordinates from orbital
elements.
ROCKET MOTION
Principle of operation of rocket motor — thrust equation — one dimensional and two
11 dimensional rocket motions in free space and homogeneous gravitational fields — 9
Description of vertical. inclined and gravity turn trajectories - determinations of range
and altitude - simple approximations to burnout velocity.
v ROCKET AERODYNAMICS
Description of various loads experienced by a rocket passing through atmosphere —
drag estimation - wave drag, skin friction drag, form drag and base pressure drag — 9
Boat-tatling in missiles — performance at various altitudes — rocket stability - rocket
disnersion - launching problems. !
STAGING AND CONTROL OF ROCKET VEHICLES |
Need for muki staging of rocket vehicles — multistage vehicle optimization — stage 9
M separation dynamics and separation techniques- aerodynamic and jet control methods
of racket vehicles — SITVC.
Total Instructional Hours 45

« ECE - HiCET
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Upon successful completion of the course, the students will have the ability to:

CO1: To knowledge on the fundamental laws of orbital mechanics with particular emphasis on
interplanetary trajectories.

CO2: To calculate orbital parameters and perform conceptual trajectory designs for geocentric or

Course interplanetary missions.
Outcome | (33: Tp familiarize themselves with trajectory calculations for pianar motion of rockets.
CO4: To determine forces and moments acting on airframe of a missile.

COS5: To acquire knowledge on the need for staging and stage separation dynamics of
rocketvehicles.

TEXT BOOKS:

T1- Cornelisse,JW, “Rocket Propulsion and Space Dynamics”, 1. W. Freeman & Co., Ltd.,
London, 1982,
T2:Parker,ER, “Materials for Missiles and Spacecraft”, McGraw-Hill Book Co., Jnc., 1982,

REFERENCE BOOKS: :
|

R1 Suresh. BN & Sivan. K, “Integrated Design for Space Transportation System”, Springer

India, 2015.

R2:Sutton,GP, “Rocket Propulsmn Elements”, John Wiley & Sons Inc., New York, 8" Edition, 2010.
R3:Van de Kamp, “Elements of Astromechanics”, Pitman Publishing Co., Ltd., London, 1980.

_CO/PO| POL PO2 | PO3 | PO4 | POS  POG | o ['po11_ PO12 | PSOT | PS03
Cot 3 3 2 2 2 2 - - . - - 3 3 2
CO2 3 3 3 2 2 2 R - - - - 2 3 2
€03 3] 3 3 2.7 2 e - - - - 2 3 2
CO4 3 3 3 2 2 2 - - - - - 2 2 2
[ COS5 3 3 303 2 2 - - - - - 2 2 2
AVG 3 3 3 2 2 2 - - - - - 2 2 2
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Programme

Course Code Name of the Course L

BE

MECTITI UNDERWATER NAVIGATION SYSTEMS 3

Course
Objective

The student should be able to

1. To intepret the relationship between autonomy, sensing, navigation and control on an

unmanned marine subsea vehicle.
To assess about various types of navigational equipment & sensors

To acquire the basic communication methods and signal losses, attenuation.

To explore the types of Acoustic transponders, Beacon and Responder
To understand the underwater positioning system

CATE SRV B o

Unit

DPescription

Instructional
Hours

BASICS OF UNDERWATER COMMUNICATION :
Introduction to underwater acoustics, Understanding Thermoclines in Ocean

Waters, subsea communication sensors, Instruments and applications, Sé)und
propagation in the ocean — Sound Velocity Profiles (SVP) in the deep water and
shallow water; Sound attenuation in the sea — absorption, scatlering, transmission
loss, reverberation, Sneli’s law, target strength: Laser communication and
limitations.

1l

UNDERWATER NAVIGATION & ITS AIDING SENSOR AND DEVICES
Different types of navigational sensors, Accelerometers, Fiber Optic
Gyroscopes (FOGs), Ring Laser Gyroscope (RLG) types and Working
principles, and their applications, Doppler Velocity Log, Error sources in subsea
navigation, Calibration overview for subsea navigation. Attitude Heading and
Reference Svstems (AHRS) & MU

H1

ACOUSTIC POSITIONING SYSTEMS

Subsea navigation possible solutions, Vehicle positioning, Acoustic Positioning
systems, Short Base Line (SBL.), Super Short Base Line (SSBIL.). Long Base line
(L.BL) Configurations and Positioning overview.

SUBSEA VEHICLE NAVIGATION

Subsea navigation, Uses of subsea navigation. challenges of subsea navigation.
Basics of underwater navigation, Types of underwater Navigations. Aided
navigational systems. lnertial Navigational systems. role of dead-reckoning
navigation in subsea navigation, Kalman fillers {XKF) and Invariant extended
Kalman filters for navigation.

CASE STUDY
e Tethered vehicle deplovment guidelines and preparedness.
» AUV /ROV based search operation requirements and planning.
¢ Tethered crawling vehicle sensors, data.agguisition and maneuvering.
. Acobstic positioning system_ iz ponder g}ili)){l_n};m and recovery

9
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» Aided and unaided navigation system study.

» Understand the basic tools needed 1o effectively develop software for robotic
platforms in agroup environment, and resolve conflicts and adhere to group
goals in the software cycle.

Total Instructional Hours

45

Upon successful completion of the course, the students will have the ability to:
CO1: Understand about the Underwater Navigation System
CO2: Know about the INS and its aiding sensor

O(i:(;:;snie CO3: Expose about the challenges involved in underwater navigation
CO4: Study about the navigation system is integrated with manned andunmanned underwater
vehicles
CO5: Examine underwater positioning system
TEXT BOOKS:

T1. Fundamentals of ocean acoustics by L.M.Brekhovskikh and Yu. P. Lysanov

T2: An Underwater Vehicle Navigation System Using Acoustic and Inertial Sensors by Norvald
Kjerstad

T3: Underwater Acoustic Positioning Systems by P. H. Milne

REFERENCE BOOKS:

R1. Electronic and Acoustic Navigation systems for Maritime Studies by Norvald Kjerstad
R2:Guidance & Control of Ocean Vehicles by TT Fossen
R3:Dynamic Positioning of Offshore Vessels, By Morgan, M,

COPO T PO PO2 1 PO3 | PO4.L POST PO6 | PO7 | POS | POY [ POL0 | POI1 | POIZ] PSOL | PSO2
COl 3 3 3 3 2 2 - - - - - 2 3 3
Cco2 3 3 2 2 2 2 - - - - - 2 3 2
CO3 3 3 2 2 2 2 - - - - -1 2 3 2
CO4 3 3 3 2 2 i - - - - - 2 [ 2
CO3 3 3 3 2 2 2 - - - - - 3 2 |
AVG 3 3 3 2 2 2 - - - - - 2 3 2
, ’ ff;
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Programme

Course Code Name of the Course L T

BE

22ECT7374 MASSIVE MIMO NETWORKS 3 0

Course
Objective

1.To gain knowledge about massive MIMO networks,
2.To assess the massive MIMO propagation channels.
3.To acquire about channel estimation in single cell and multicetl massive MIMQ systems.

4.To comprehend the concepts of massive MIMO deployment in the context of single cell and multicell

deployment.
5.To Jearn concepts underlining the deployment of single and multicell massiveMIMO systems

Unit

Description

Instructional
Hours

MASSIVE MIMO NETWORKS

Definition of Massive MIMO, Correlated Rayleigh Fading, System Mode) for Uplink and
Downlink, Basic Impact of Spatial Channel Correlation, Channel Hardening and Favourable
Propagation, Local Scattering Spatial Correlation Model

11

THE MASSIVE MIMO PROPAGATION CHANNEL

Favorable Propagation and Deterministic Channels-Capacity Upper Bound-Distance
from Favorable Propagation-Favorable Propagation and Linear Processing-Singular
Values and Favorable Propagation, Favorable Propagation and Random Channels-
Independen: Ravleigh Fading-Uniformty Random Lire-of-Sight (UR-LoS)-Independent
Rayleigh Fading versus UR-LoS - Finite-Dimensional Channels

11

SINGLE-CELL SYSTEMS

Uplink Pilots and Channel Estimation - Orthogonal Pilots- De-Spreading of the Received
Pilot Signal-MMSE Channel Estimation, Uplink Data Transmission - Zero-Forcing -
Maximum-Ratio. Downlink Data Transmission-Linear Precoding-Zero-Forcing-Maximum-
Ratio. Discussion- Interpretation of the Effective SINR Expressions-Implications for Power
Control-Sealing Laws and Upper Bounds on the SINR - Near-Optimality of Linear
Processing when M >> K - Net Spectral Efficiency - Limiting Factors: Number of Antennas
and Mohility

MULTI-CELL SYSTEMS

Uplink Pilots and Channel Estimation. Uplink Data Transmission - Zero-Forcing -
Maximum-Ratio. Downlink  Data  Transmission -Zero-Forcing -  Maximum-Ratio,
Discussion -Asymptotic Limits with Infinite Numbers of Base Station Antennas - The
Effects ot Pilot Contamination - Non-SynchronousPilot interference

Case Studies

Single-Cell Deployment Example: Fixed Broadband Access in Rurat Area, Muiti-Cell
Deptovment: Preliminaries and Algorithms. Multi-Cell Deployment Examples: Mobile
Access - Dense Urban Scenario - Suburban Scenario - Minimum Per-Terminal
Throughput Performance -Additional Observations - Comparison of Power Control
Policics »

Total Instructional Hours
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Upon successful completion ot the course, the students will have the ability to:
CO1: Understand and explain massive MIMO networks.

Course CO2: Analyze massive MIMO propagation channels and their capacity bounds
Outeome | CO3: Examine channel estimation techniques for single cell system.
CO4: Analyze channel estimation techniques for multi cell sysiem.

CO5: Explain the concepts underlining the deployment of single and multicell massiveMIMO systems.

 TEXT BOOKS:

T1:Thomas L. Marzetta, Erik G. Larsson, Hong Yang, Hien Quoc Ngo, “Fundarentals of
Massive MIMO™, Cambridge University Press 2016, (UNITS 11-V)

T2:Emil Bjdrnson, Jakob Hoydis and Luca Sanguinetti (2017), “Massive MIMO Networks:Spectral, Energy, and

Hardware Efficiency”, Foundations and Trends, Now, 2017. (UNIT I)

REFERENCE BOOKS:

R1:Long Zhao, Hui Zhao, Kan Zheng, “Wei Xiang Massive MIMO in 5GANetw0rks: Selected

Applications”, Springer 2018.

R2:Leibo Liu, Guigiang Peng, Shaojun Wei, “Massive MIMO Detection Algorithm and VLSI
Architecture”, Springer 2019,

R3:Shahid Mumtaz, Jonathan Rodriguez, Linglong Dai, “mmWave Massive MIMO A Paradigm
for 5G7, Elsevier, 2017

CO/PO| POY| P03 | P03 os [ 566 SO1 | PSO2.
col | 3 2 | 2 2 | - N 3 ]
o2 3 3 2 2 2 - - - - - ] 2 2
€03 3 2 2 3 2 - - ; . R 1 3 3|
CO4 3 3 2 2 2 R R - - . 1 30 1
Cos 3 2 2 2 2 - - - ‘ 2 3 3
AVG 350 24 187 18] 2 2 - - - - - 14 3 7
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ADVANCED WIRELESS COMMUNICATION

BE 22EC8372 TECHNIQUES 310 0 3

To assess the evolving paradigm of cooperative communication
To interpret concepts related to green wireless communication

o

To enable the student to understand the different power saving strategies and energyefficient signat,
Course system and network design

Objective 4. To acquire the student to the energy saving techniques adopted in existing wireless
companents

5. To explore the UMOC network concepts.

Instructional

Unit Description Hours

COOPERATIVE COMMUNICATIONS AND GREEN CONCEPTS
Network architectures and research issues in cooperative cellular wireless
networks ; Cooperative communications in OFDM and MIMO cellular relay
networks: issues and approaches; Fundamental trade-offs on the design of green
radio networks, Green modul?ation and coding schemes.

COOPERATIVE TECHNIQUES 9
Cooperative techniques for energy efficiency, Cooperative base station
techniques for cellular wireless networks; Turbo base stations; Antenna
architectures for cooperation; Cooperative communications in 3GPP LTE-
Advanced, Partial information relaying and Coordinated multi-point
transmission in LTE-Advanced.

RELAY-BASED COOPERATIVE CELLULAR NETWORKS 9
Distributed space-time block codes ; Collaborative relaying in downlink cellular
11 systems ; Radio resource optimization: Adaptive resource allocation ; Cross-fayer
scheduling design for cooperative wireless two-way relay networks : Network

coding in relay-based networks. |

GREEN RADIO NETWORKS 9
v Base Station Power-Management Techniques- Opportunistic spectrum and load
management. Energy-saving techniques in cellular wireless base stations,
Power-management for base stationsin smart grid environment, Cooperative
multi cell processing techniques for energy-efficient cellular wireless
communications.

ACCESS TECHNIQUES FOR GREEN RADIO NETWORKS 9
Cross-layer design of adaptive packet scheduling for green radio networks;
Energy-efficient relaying for cooperative cellular wireless networks ; Energy
performance in TRDD-CDMA multihop cellular networks ; Resource allocation
for greert communication in re!ay-’ba's‘évd cellular networks ; Green Radio Test- -
Beds and Standardization Ac<tivities.

th

Total Instructional Hours 4
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Upon successful completion of the course, the students will have the ability to:
CO1: The student would be able to appreciate the necessity and the design aspects of
cooperativecommunication

CO?2: The student would be able to appreciate the necessity and the design aspects

Course of greenwireless communication.

Outcome | CO3: The student would be able to evolve new techniques in wireless communication

CO4: The students would be able to demonstrate the feasibility of using mathematical
models usingsimulation tools.

CO5: The student would be able to demonstrate the impact of the green engineering

solutions in aglobal, economic, environmental and societal context.
TEXT BOOKS: |

T1- Ekram Hossain, Dong In Kim, Vijay K. Bhargava , “Cooperative Cellular Wireless
Networks”,Cambridge University Press, 2011.

T2:Ekram Hossain, Vijay K. Bhargava(Editor}, Gerhard P. Fettweis (Editor), “Green Radio
Communication Networks”, Cambridge University Press, 2012.

REFERENCE BOOKS:

R1- F. Richard Yu, Yu, Zhang and Victor C. M. Leung “Green Communications andNetworking”, CRC
press, 2012,

R2:Ramjee Prasad and Shingo Ohmori, Dina Simunic, “Towards Green [CT”, River

Publishers,2010.

R3:Jinsong Wu, Sundeep Rangan and Honggang Zhang, “Green Communications: Theoretical
Fundamentals, Algorithms and Applications”, CRC Press, 201 2.

CO/PO | POL PO4 | POS | PO6 | PO7 | POR | POS | POTD | POTT | POI2 | PSOL | PSOZ
COt 3 3 3 pi 1 | - - - - - 2 3 3
o2 3 3 3 2 2 [} - - - - - 2 3 2
CO3 3 2 2 1 2 1 - - - - - 2 2 1
CO4 3 3 3 3 2 1 - - - - - 2 3 I
COs 3] 3 3] 2 1 > S _ ] - 2 2 3
AVG 3] 281 287 2 16| 127 -1 - - - - 2 3 2
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Honour Degree

Semiconductor Chip Design and Testing

Vertical-lll

SNo. |CourseCode | - Course Title Category CIA | ESE | TOTAL

1 22EC5373 | Wide Bandgap Devices HDC 40 60 100

2 22EC6375 | validation and Testing HDC 40 | 60 | 100
Technology ,

3 20EC6376 |Low Power VLSI HDC 4 { 60| 100

4 | 20BCc7375 | VLS Testing and Design for HDC 40 | 60°| 100
Testability

5 | 22BC7376 |Mixed Signal IC Design HDC 20 [ 60 | 100

- Testing
6 22EC8373 | Analog IC Design HDC 9 |60 | 10 |
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Programme Cé):;:e Name of the Course : L T P CT

BE 22EC5373 - WIDE BANDGAP DEVICES 3 0 01 3

L. To Introduce the concept of wide band gap (WBG) devices and its application in  real

world _ .
Course 2. To identify Advantages and disadvantages of WBG devices
Objective 3. To assess about an introduction to basic operation of WBG power devices

4. To Learn Design principles of modern power devices
5. To explore the applications of wide bandgap devices in consumer electronic

Instructional

- Unit ' Description Hours

WBG DEVICES AND THEIR AFPPLICATION IN REAL WORLD

_ Review of semiconductor basics, Operation and characteristics of the SiC
I Schottky Barrier Diode, SiC DMOSFET and GaN HEMT, Review of Wide 9
bandgap semiconductor technology -Advantages and disadvantages '

SWITCHING CHARACTERIZATION OF WBG
Turn-on and Turn-off characteristics of the device, Hard switching loss 9

11 analysis, Double pulse test set-up

DRIVERS FOR WIDE BAND GAP DEVICES 9
11T Gate driver, Impact of gate resistance, Gate drivers for wide bandgap power
devices, Transient immunity integrated gate drivers '

HIGH FREQUENCY DESIGN COMPLEXITY AND PCB
DESIGNING

v Effects of parasitic inductance, Effects of parasitic capacitance, EMI filter design 9
for high frequency power converters High frequency PCB design, Conventional
power loop design, High frequency power loop optimization, Separation of
power from signal PCB :

APPLICATIONS OF WIDE BANDGAP DEVICES
Consumer electronics applications, Wireless poweér transfer applications, Electric 9
vehicle applications, Renewable energy sources applications

Total Instructional Hours 45 N

, BCE - kiiCi?
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Upon successful completion of the course, the students will have the ability to: -

CO1: Understand the operation and characteristics of Wide Bandgap semiconductor devices

CO2: Analyze the switching characteristics of Wide Bandgap devices and evaluate their
performance in power applicaﬁons

Course CO3: Design and implement gate drivers for Wide Bandgap power devices to optimize their

Outcome - efficiency and reliability

' CO4: Evaluate the complexities of high frequency design in PCBs and implement techniques to
minimize parasitic effects

COS: Identify and apply Wide Bandgap devices in various real-world applications such as
‘consumer electronics, electric vehicles, and renewable energy sources

TEXT BOOKS:

T1- A. Lidow, J. Strydom, M. D. Rooij, D. Reusch, GaN Transistors for Efficient Power
-Convertion, Wiley, 2014, ISBN-13: 978-1118844762.
T2- G. Meneghesso, M. Meneghini, E. Zanoni, “Gallium Nitride-enabled High Frequency and High
 Efficiency Power Conversion,” Springer International Publishing, 2018, ISBN: 978-3-319-
77993-5. -

REFERENCE BOOKS:

RI1-F. Wang, Z. Zhang and E. A. Jones, Characterization of Wide Bandgap Power Semiconductor
Devices, IET, ISBN-13: 978-1785614910 (2018).

R2- B.J.Baliga, “Gallium Nitride and Silicon Carbide Power Devices,” World Scientific Publishing
Company (3 Feb. 2017).

R3- L. Corradini, D. Maksimovic, P. Mattavelli, R. Zane, “Digital Control of HighFrequency Switched-

Mode Power Converters”, Wiley, ISBN-13: 978-1118935101 (9th June, 2015).

T co1

3 3 2 3 2 - - - - - - - 1 1
C02 3 3 3 2 2 - - - - - - - 1 1
€03 3 3 2 2 2 - - - - - - 2 2
C04 3 3 3 3 2 - - - - - - - 3 2
Co5 3 2 3 3 2 - - - - - - - 2 2
AVG 3 3 26| 26 2 - - - - - - - 2 2
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Programme Cé):‘;‘ze Name of the Course LIiT|P C
BE 22EC6375 YALIDATION AND TESTING TECHNOLOGY 3101l o 3
The student should be able to
1. To familiar with various IC technology.
Course 2. To assess about MOS theory and testing
Objective 3. To Interpret CMOS circuit theory and testing -
' 4. To expertise on CMOS characterization _ :
5. To Explore circuit and device level testing methods
~ Unit Description Instll_i:(:::nal
TECHNOLOGY INTRODUCTION
Introduction to IC Technology — MOS, PMOS, NMOS, CMOS & BiCMOS
I Technologies. VLSI Fabrication, Oxidation, Lithography, Diffusion, Ion 9
Implantation, Metallization, Integrated Resistors and Capacitors. : -
MOS THEORY ANALYSIS-1 9
Basic Electrical Properties of MOS Circuits: Ids-Vds Relationships, MOS
I [Transistor Threshold Voltage Vth, gm, gds, Figure of Merit o, Short Channel
and Narrow Channel Width Effects.
MOS THEORY ANALYSIS- I - 9
I Pass Transistor, Transmission Gate, NMOS Inverter, Various Pull-ups CMOS
Inverter Analysis andDesign, Bi-CMOS Inverters, Latch up in CMOS Circuits.
CMOS CIRCUIT CHARACTERISATION AND PERFORMANCE 9
ESTIMATION
v Sheet Resistance RS, conductivity and its Concept to MOS, Area Capacitance
Units, Calculations - Delays, Driving Large Capacitive Loads, Delay
Estimation, Logical Effort and Transistor Sizing, Power Dissipation, .
Reliability.
BASIC OF SILICON VALIDATION 9
‘Need for Testing, Testing at Various Levels, Objectives of Testing - VLSI Test
process and Test Equipment - Types of Testing: Functionality Tests, Silicon
v Debug, Manufacturing Tests, Defect during manufacturing - Fault Modelling,
Observability and Controllability, Fault Coverage, Fault Samphng ATE, Test
€conomics.
- Total Instructional Hours 45
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Upon successful completion of the course, the students will have the ability to:
CO1: Understand the basics of IC technology including MOS, PMOS, NMOS, CMOS, and -
BiCMOS technologies.

CO2: Analyze and design MOS circuits, including NMOS invérters and CMOS inverters.

Course
Outcome | CO3: Characterize CMOS circuits and estimate their performance.
CO4: Gain knowledge of Silicon validation, testing processes, equipment, and economics.
CO05: Demonstrate proficiency in testing at various levels and identifying faults during
. manufacturing.
TEXT BOOKS:

T1- Kamran Ehraghian; Dauglas A. Pucknell and Sholeh Eshraghiam, “Essentials of VLSICircuits and
Systems™ — PHI, EEE, 2005 Edition. .
T2- Neil H. E. Weste and David. Harris Ayan Banerjee,, “CMOS VLSI Design” - PearsonEducation, 1999.

REFERENCE BOOKS:

R1-M.L. Bushnell and V.D. Agrawal, “Essentials of Electronic Testing for Digital, Memory and

Mixed-Signal VLSI Circuits”, Kluwer Academic Publishers, 2004

R2- N.K. Jha and S.G. Gupta, “Testing of Digital Systems”, Cambridge University Press, 2003

| R3- Etienne Sicard, Sonia Delmas Bendhiz, “Basics of CMOS Cell Design”, TMH, EEE, 2005

co1 ! 3 3 3 3 2 2 1 - - - 2 2 3 2
o2 2 3 3 3 2 1 1 - - - 2 2 3 3
Cco3 3 2 2| 3 2 3 3 - - - 3 2 2 2
co4 | 3 3 2| 3] 2 3 3 - - - 2 2 1 2
cos 3 2 3 3] 3 3 2 - - - 2 2 1 2
CAVG | 28] 26| 26| 3| 22 24 2 - - - 2 2 2 2
.an Ac
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Programme | Course Code _ Name of the Course L{T|P|C

BE 22EC6376 LOW POWER VLSI 3 |0 0

| The student should be able to :

To assess knowledge about sources of power.

To interpret about throw i ght on the power optimization techni ques.
To learn about the design of low power CMOS circuits.

To identify suitable techniques to estimate the power dissipation.

To explore memory circuits with low power dissipation.

Course
Objective

AN

Instractional

Unit Description Hours

POWER DISSIPATION IN CMOS
i Hierarchy of limits of power — Sources of power consumption — Physics of power 9
dissipation in CMOS FET devices — Basic principle of low power design.

POWER OPTIMIZATION
II Logic level power optimization — Circuit level low power design — circuit techniques 9
for reducing power consumption in adders and multipliers.

DESIGN OF LOW POWER CMOS CIRCUITS ~

Computer arithmetic techniques for low power system — reducing power
consumption in memories — low power clock, Inter connect and layout design —
Advanced techniques — Special techniques.

I

POWER ESTIMATION . -
v Power Estimation techniques — logic power estimation — Simulation power analysis — 9
Probabilistic power analysis,

i SYNTHESIS AND SOFTWARE DESIGN FOR LOW POWER .
A Synthesis for low power — Behavioral level transform — software design for low 9
power.

Total Instructional Hours 45

Upon successful completion of the course, the students will have the ability to:

CO1: Understand the sources of power consumption in CMOS circuits and the physics of* power
dissipation in FET devices.

CO2: Develop techniques for low power design at the logic and circuit levels, including reducing power

Course consumption in adders and multipliers.
Outcome  |CO3: Design low power CMOS circuits using computer arithmetic techniques and advanced power
' optimization techniques. :

CO4: Estimate power consumption in CMOS circuits using various techniques such as logic power.
estimation and simulation power analysis. ' o

CO5: Implement synthesis and software design ‘strategies for low power, including behavioral level
transformations and sofiware design considerations.

TEXT BOOKS:

T1.Kaushik Roy and S.C.Prasad, “Low power CMOS VLSI circuit design”, Wiley, 2000.
T2.Dimitrios Soudris, ChirstianPignet, Costas Goutis, “Designing CMOS Circuits for Low Power”, Kluwer, 2002.

" | RLIB.Kulo and 1.H Lou, “Low voltage CMOS VLS! Circuits”, Wiley 1999.

REFERENCE BOOKS:

R2. A.P.Chandrasekaran and R.W.Broadersen, “Low power digital CMOS design™, Kluwer, 1995.
- R3.Gary Yeap, “Practical low power digital VLSI design”, Kluwer 1998,

Tap. wi

R4. AbdelatifBelaoyar, Mohamed.LElmasry, “Low power tﬁgitﬁl VLSI design”, Kluwer, 1995, 4
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Programme Course Code ~ Name of the Course L|T|P | C

BE 22EC7375 VLSI TESTING AND DESIGN FOR TESTABILITY | 3 | 0 0 3

The student should be able to

To introduce logic and fault simulation and testability measures. ‘
To intepret the design for testability. '

To know about intérfacing and testing of memory

To introduce power managem.iit techniques in testing

To assess about testability in analog circuits

Course
Objective

LA W

; " Instructional
Umt Description Hours
TEST REQUIREMENTS AND METRICS

Validation platforms- SOC design methodology, IP components, Integration,
Clocking, 1/0s and interfaces, Device modes, Logic, memories, analog, I/0s, power
management; Test requirements- Test handoffs, Testers Where DUT and DFT fit
into design / framework; Test- ATPG, DFT, BIST, COF, TTR; Test cost metrics and
test economics; Logic fault models- SAF, TDF, PDF, Iddq, St- BDG, Dy-BDG,
SDD; Basics of test generation and fault simulation- Combinational circuits,
Sequential; Specific algorithmic approaches, CAD framework, Optimisations.
SCAN DESIGN AND BIST

Scan Design- Scan design requireménts, Types of scan and control mechanisms,
Test pattern construction for scan, Managing scan in IPs and SOCs, Scan design
I optimisations, Partitioning, Clocking requirements for scan and delay fault testing,
Speed of operation; BIST — Framework, Controller configurations, FSMs, LFSRs,
STUMPS architecture, Scan compression and bounds, Test per cycle, Test per scan, 9
Self-testing and self-checking circuits, Online test..

MEMORY TEST AND TEST INTERFACES :

Memory Test -Memory fault models, Functional architecture as applicable to test,
Test of memories, Test of logic around memories, BIST controller configuration, 9
I Test of logic around memories, DFT and architecture enhancements, Algorithmic
optimisations; Test Interfaces-Test control requirements, Test interfaces - 1500,
ITAG, Hierarchical, serial control, Module / IP test, SOC test, Board test, System
test, Boundary scan. " :
DESIGN CONSIDERATIONS AND POWER MANAGEMENT DURING 9
TEST , '

v Design Considerations-  Design considerations, Physical design congestion,
Partitioning, Clocks, Test modes, Pins, Test scheduling, Embedded test,
- | Architecture improvements, Test in the presence of security; Power management
during test- Methods for low power test, ATPG methods, DFT methods, Scan
methods, Low power compression, Test of power management, Implications of
power excursions, Optimisations.

ANALQG TEST ‘ | 9
v Test requirements. DFT methods. BIST methods. Test versus measurement, Defect :
tests versus performance tests. Tests for specific modules - PLL, I/0s, ADC, DAC,
SerDes, etc. RF test requirements.

Total Instructional Hours e 45
i" e, s -':‘,” . A‘
By . : %/ {
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Upon successful completion of the course, the students will have the ability to:

COL: Ability to validate and test complex SOC designs using various methodologies and tools.
CO2: Proficiency in scan design and Built-In Self-Test (BIST) techniques for efficient testing.
CO3: Understanding of memory test procedures and test interfaces for different testing scenarios.
CO4: Consideration of design aspects and power management strategies during testing.

COS: Familiarity with analog test requirements and methods for testing specific modules.

Course
Qutcomes

TEXT BOOKS: '

T1- Essentials of Electronic Testing for Digital, Memory and Mixed-Signal VLSI Circuits,Vishwani Agrawal and
Michae! Bushnell, Springer, 2002. :
T2- VLSI Test principles and Architectures, L. Wang

REFERENCE BOOKS:

R1- Testing of digital systems, Niraj K Jha and Sandeep Gupta
| R2-Digital VLSI Chip Design AWITH Emphasis on Testing and Verification, John PUyemura

3 3 ] 1 2 2 3 2
co2 3 3 3 3 2 |2 1] -1 - - 2 2 3 3
CO3 3 2 2 | 3 2 30 3 - - - 3 2 2 2
CO4 3 3 2 | 3 2 3 3 - - - 2 [ 2 1 2
cos 3 2 3 3 3 30 2 - | - - 2 2 1 2
L
~ Chairman - Bus
'~ ECE - HiCET 5 '
Dean (Academics]

HiCET —

o
kT



Course . Name of the Course L{T | P c

Programme Code _
BE 22EC7376 MIXED SIGNAL IC DESIGN TESTING 30| 0 3
The student should be able to
1. To assess about mixed-signal devices and the need for testing these devices.
Course 2. To study the various techniques for testing.
Objective 3. To learn about ADC and DAC based testing.
4. To interpret about the Clock and Serial Data Communications Channels
5. Tostudy the general-purpose measuring devices.
. . Instructional
Unit Description Hours
MIXED - SIGNAL TESTING
Common Types of Analog and Mixed- Signal Circuits ~ ‘Applications of
I Mixed-Signal Circuits - Post- Silicon Production Flow - Test and Packing — 9

Characterization versus Production Testing - Test and Diagnostic Equlpment -
Automated Test Equipments — Wafer Probers — Handlers — E-Beam Probers —
Focused Ion Beam Equipments — Forced —Temperature

I

YIELD, MEASUREMENT ACCURACY, AND TEST TIME

Yield - Measurement Terminology - Repeatability, Bias, and Accuracy -
Calibrations and Checkers - Tester Specifications - Reducing Measurement
Error with Greater Measurement Time - Guardbands - Effects of 9
Measurement Variability on Test Yield - Effects of Reproducibilty and
Process Variation on Yield - Statistical Process Control

1

DAC TESTING

Basics of Data Converters -Principles of DAC and ADC Conversion, Data

Formats, Comparison of DACs and ADCs, DAC Failure Mechanisms - Basic
- DC Tests - Transfer Curve Tests - Dynamic DAC Tests - Tests for Common 9

DAC Applications

v

ADC TESTING

ADC Testing Versus DAC Testing - ADC Code Edge Measurements - Edge 9
Code Testing Versus Center Code Testing, Step Search and Binary Search
Methods, Servo Method, Linear RampHistogram Method, Histograms to Code
Edge Transfer Curves, Rising Ramps Versus Falling Ramps, Sinusoidal
Histogram Method - DC Tests and Transfer Curve Tests - Dynamic ADC Tests
- Tests for Common ADC Applications

CLOCK AND SERIAL DATA COMMUNICATIONS CHANNEL
MEASUREME

Synchronous and Asynchronous Commumcatlons Tlme-Domam Attributes of

v‘L, IR -y

a Clock Signal - Frequency-Domam Attnbutes of a Clock Signal - i
: : : !

|
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Communicating Serially Over a Channel - Bit Error Rate Measurement -
Methods to Speed Up BER Tests in Production - Deterministic Jitter
Decomposition - Jitter Transmission Tests.

Total Instructional Hours 45
Upon successful completion of the course, the students will have the ability to:
CO1: Learn the fundamentals of mixed signal circuits.
CO2: Define the various measurement terminologies.

(gl (::;:e CO3: Acquire knowledge of Analog to Digital Converters.
CO4: Learn testing of Analog to Digiial Converters.
COS: Comprehend the attributes of a clock signal.-
TEXT BOOKS:

T1- Gordon W.Roberts, Friedrich Taenzler, Mark Burns, “An Introduction to Mixed-signal IC
Test and Measurement” Oxford University Press, Inc.2012 (Unit I - V)
T2- M.L.Bushnell and V.D.Agrawal, “Essentials of Electronic Testing for Digital, Memory and
Mixed-Signal VLSI Circuits”, Kluwer Academic Publishers, 2002. (Unit - TII)

REFERENCE BOOKS:

R1- BapirajuVinnakota, “Analog and mixed-signal test”, Prentice Hall, 1998.(Unit - 11}
R2- Digital and Analogue Instrumentation: Testing and Measurement by NihalKularatna

LT T T 3 == T == e 3

G0/PD | FOTTTH0? [ FO7 [ ROA [ P05 P06 PO [ R08 [ R00 L R0 [P0 o o R
co1 3 3 3 3 2 2 - - - - - 2 3 3
c02 3 30 2 2 1 2 - - - - - 2 3 2
Co3 3 3 2 2 2 2 - - - - - 2 3 2
Co4 3 3 3 2 2 1 - - - - - 2 I 2
Cc0oSs 3 3 -3 2 2 2 - - - - - 3 2 1
AVG 3 3 2.8 (22 1.8 1.8 - - - - - 2.2 3 2
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Programme Course Code Name of the Course . L T P |C
. BE 2EC8373 ANALOG IC DESIGN | 3 (0] 0 |3
The student should be able to
1. To acquire the basics of MOS Circuits.
Course 2. To analyse the noise characteristics of amplifiers.
Objective 3. To assess the performance parameters of amplifiers.
' 4. To comprehend the compensation techniques
5. To identify the detection and testing of faults.
Unit Description Ins_t;’ll;flt:(smal
SINGLE STAGE AMPLIFIERS _
Basic MOS physics and equivalent circuits and models, CS, CG and Source Follower,
_ differential amplifier with active load, Cascode and Folded Cascode configurations
1 with active load, design of Differential and Cascode Amplifiers — to meet specified SR, 9,
noise, gain, BW, ICMR and power dissipation, voltage swing, high gain amplifier
structures. - ‘ . _
HIGH FREQUENCY AND NOISE CHARACTERISTICS OF AMPLIFIERS
: Miller effect, association of poles with nodes, frequency response of CS, CG and
I_I Source Follower, Cascode and Differential Amplifier stages, statistical characteristics 9
of noise, noise in Single Stage amplifiers, noise in Differential Amplifiers.
FEEDBACK AND SINGLE STAGE OPERATIONAL AMPLIFIERS
Properties and types of negative feedback circuits, effect of loading in feedback
m networks, operational amplifier performance parameters, single stage Op Amps, two- .
' stage Op Amps, input range limitations, gain boosting, slew rate, power supply rejection, 9
noise in Op Amps.
IV STABILITY , FREQUENCY COMPENSATION
Multipole Systems, Phase Margin, Frequency Compensation, Compensation of Two 9
Stage Op Amps, Slewing In Two Stage Op Amps, Other Compensation Techniques.
| LOGIC CIRCUIT TESTING ' . _
v Faults in Logic Circuits- Basic Concepts of Fault Detection- Design for Testability- Ad 9
Hoc Techniques, Level-Sensitive Scan Design, Partial Scan, Built-in Self-Test.
Total Instructional Hours

45
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Upon successful completion of the ccurse, the students will have the ability to:
CO1l: Ability to design and analyze single stage amplifiers to meet specified performance
_ requirements, : '

Course CO2: Understanding of high frequency and noise characteristics of amplifiers.
Outcome CO3: Knowledge of feedback circuits and operational amplifier performance parameters.
-CO4: Understanding of stability and frequency compensation techniques in ameliﬁer desigﬂ. .

CO35: Familiarity with logic circuit testing techniques and fault detection methods.

TEXT BOOKS:

T1- Behzad Razavi, “Design Of Analog Cmos Integrated Circuits”, Tata Mcgraw Hill, 2001.(Unit —LILITLIV)
T2- Parag K.Lala, “An Introduction to Logic Circuit Testing”,Morgan & ClaypoolPublishers,2009.(Unit V)

REFERENCE BOOKS:

R1- Willey M.C. Sansen, “Analog Design Essentials”, Springer, 2006.
R2- Grebene, “Bipolar And Mos Analog Integrated Circuit Design”, John Wiley & Sons,Inc.,2003. Phillip
 E.Allen, Douglas R ‘Holberg, “Cmos Analog Circuit Design™, Oxford University Press, 2nd Edition,
2002. . :
| R3-Recorded Lectute Available at http://www.ee.iitm.ac.in/vIsi/courses/ee5320 202 I/start
R4-Jacob Baker “CMOS: Circuit Design, Layout, And Simulation, Wiley IEEE Press, 3rd Edition,2010.

3 3 3 3 2 2 2 3 3

co2 3 3 2 2 1 2 - - - - - 2 3 2

C03 3 3 2 2 2 2 - - - - - 2 3 2

.| CO4 3 3 3 2 2 1 - - - - - 2 1 2

€05 3| 3 | 321 2] 2 - - - - - 3 2 1

AVG 3 3 26 | 22| 1.8 | 1.8 - - - - - 2.2 2.4 2
e

Chairman - Bos '
. ECE - HIiCET

183







Syllabus for Value Added Courses
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Course

Code
Programme Name of the Course
B.E-ECE 22VAECH VERILOG PROGRAMMING FOR DIGITAL CIRCUIT DESIGN
. To impart the knowledge on basic concepts of Verilog HDL '
2. To understand concepts data flow modeling with combinational logic circuits
Course 3. To familiarize with Behavioral level modeling with sequential logic circuits
Objective 4. To acquire knowledge on Gate !evel modeling and hardware.
5. To develop mini project using Xilinx software with different levels of modeling concepts
Module Titles Description Hours
Verilog as HDL, levels of Design Description, Simulation and
Introduction to | Synthesis, Test Benches, Keywords, Identifiers, , Comments, Numbers,
VERILOG | Strings, Logic Values 7
i Simulation by using Xilinx software tool
Basic programming with top-down and bottom up approach models
(Hands on Session)
Introduction, Continuous Assignment Structures, Delays and Continuous
i Assignments, Assignment to Vectors, Operators with combinational
1 | Dﬁﬁ ﬂ&)\r circuit programs 7
evel MOGEINE | Simulation by using Xilinx software tool
B Hands on for Half and fult adder,multiplexer,encoder,decoder.
Introduction, Operations and Assignments, Initial Construct, Always
Construct, Assignments with Delays, wait construct, Designs at
: Behavioral | Behavioral Levei, Blocking and Non-blocking Assignments with 7
m Modeling sequential circuit programs
Simulation by using Xilinx software tool
Hands on for flip flops, shift register, counter
Introduction, AND Gate Primitive, Module Structure. Other Gate
Gate level Primitives, Tri-State Gates, Array of Instances ol Primitives with
Modeli example programs and FPGA 7
v Modeling ; . > .
Simulation by using Xil.nx software tool
Hands on Gate level modeling programs and FPGA trainer implementation
v Looping concepts with example programs and Mini Project Submission 7
Total Instructional Hours 35
After successful completion of the course the students will be able to
CO1: Anatyze the Basic programrming concepts using verilog HDL
Course CO2: Design and simulate the Data flow modeling programming with combination logic circuit concepts
Outcome CO3: Design and the behaviorat flow modeling programming with sequential logic circuit concepts

CO4: Analvze the gate level modeling with Xilinx software and imptement in FGPA trainer
COS: Design the mini projects using Xilinx scftware
W




TEXTBOOKS:
T1- Samir Palnitkar, “Verilog HDL”, Pearson Education, 2nd Edition, 2003
T2- ). Bhaskar, “A Verilog Primer’”, BSP, 2nd edition 2003.

REFERENCEBOOKS:
R1 - T.R. Padmanabhan and B. Bala Tripura Sundari, “Design through Verilog HDL”*, WSE, IEEE Press 2008

CO1 3 3 3 3 3 3 _ : 3 : - 3 - :
co | 3 | 3 | 3|3 3 [ 2 - -1371- 3 3 3
cos | 3 | 3 | 3 | 313 T2 -1 -15357- i 3 3 3
Cco4 | 3 3 3 3 3 5 - - 3 - - . y :
cos | 5[ 3 | 3 3 [ 3 |2 | - 45| - 133 3
ave | 3 |3 13 3 3 2 T s - - 3 3 3
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Programme

Course

Code Name of the Course

BE

Embedded Systems Design with ARM Cortex and STM32

22VAECO2 Microcontrollers

Course
Objective

To Develop embedded C programs for STM32 microcontrollers.
To Analyze GPIO, ADC, and DAC interfacing techniques using APIs.

Lh.bba_h)—-

peripherals.

To Understand microcontroller architectures and peripheral interfacing.

To Implement timer functions and their applications in embedded systems.
To Create projects using STM32 and Arduino platforms, incorporating various

Unit

Description

Instruction
al Hours

Microcontrollers, peripherals, buses- Bus architecture, types of buses, ARM
architecture, ARM Cortex M Processor, STM32 controllers Architecture,
Embedded C programming for STM32C103

GPlOs- embedded C programming and usage of datasheet for designing,
types, interfacing GPIOS-- referring to the datasheet, selection of GPIOs,
interfacing GPIO using APIs, Hands-on interfacing GPIOS.

Hands-on training on interfacing GPIOS- — referring to the datasheet,
selection of GPIOs, intertacing GP1O using APls.

HI

ADC- Embedded C P"rogramming, usage of datasheet for designing, Hands-
on Session- interfacing ADC using APIs with potentiometer.

DAC- Embedded C Programming. usage of datasheet for designing, Hands-
on Session - inferfacing DAC using APIs.

v

Timers- types of timers — specification and selection of timers, interfacing
timers — using APIs.

Hands-on training on interfacing timers — referring to the datasheet,
selection of timers. interfacing timers using APls.

Hands-on interfacing of peripherals in Arduino-GPIO, ADC using Arduino
IDE. Interfacing GPLO, ADC in STM32.

Hands-on Session: Interfacing of peripherals with Arduino-timers using
Arduino IDE. Interfacing timers in STM32,

Mini Project using STM32. Arduino and add-on cards

9

Total Instructional Hours

L
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After completion of the course the learner will be able to,

CO1: Articulate the principles and applications of ARM, ARM Cortex M, and STM32
controllers.

C0O2: Design and implement GPIO interfaces using embedded C programming.

Newnes, 2014.

Course CO3: Interface ADC and DAC with STM32 through embedded C programming
Outcome | ¢(04: Select and interface timers, applying specifications and APls for embedded
applications.
CO5: Develop and integrate peripheral interfaces in m1m -projects using STM32 and
Arduino platforms.
TEXT BOOKS:

1. Joseph Yiu , "The Definitive Guide to ARM Cortex M3 and Cortex M4 Processors”, Third,

2. Brown, Geoffrey. "Discovering the STM32 Microcontrolier.” Indiana University (2016).

i

)

L2

REFERENCE BOOKS:
Steve Furber , "ARM System-on — Chip Architecture”, Second Edition, Addison Wesley,
Pearson Education Limited, 2000,

Arnold s Berger , "Embedded systems Design: An introduction to Processes, tools and

Techniques”, CMP books, 2002.

Bahga A, Madisetti V , "Internet of things : A Hands - on approach”, University Press,
Hyderabad, 2017,

4. Bai Y, "Practical Micro Controller Engineering with ARM technology”, John Wiley and Sons,
2015.

o pO1 o PO2 PO3. ; )6 PO7  [PO8 PO POTD 1 QI Psoz |
cot | 3 3 R 3 2 - - 3] - - 3 3 3
co2i 3 | 3 | 3 3 3 2 - - 3 - 3 3 3
Cco3 | 3 3 3 3 3 2 - - 3 - - 3 3 3
cos | 3 | 3 | 3 3 3 2 - - 3 - 3 3 3
cos | 3 3 3 3 3 2 - - 3 - - 3 3 3
AVG | 3 3 3 3 3 2 - - 3 - - 3 3 3

|
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Percentage Revision & New Courses
Introduced in the Fifteenth BoS
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% revision in the syltabus (BE ECE)

S.No Course code | Course name % revision
Regulation 2022
1 22EC6301 PCB Design 10
2 22EC6254 VLSI Design 20
3 22EC6253 Digital Signal Processing 20
4 22EC4251 Control System 15

% Revision in the Curriculum

Total number of courses passed in this BOS

19(regular)+{6*3=18 Honors)+(1*6=6
Minor)yt+ 12 PE =355

No. of courses revised

%% revision i courses

20%

New course introduced

S.No Course code | Course name % revision
Regulation 2022
1 22EC2201 Electron Devices 100
2 22EC6201 Embedded Systems and loT 100

190




