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VISION AND MISSION OF THE DEPARTMENT

VISION

To impart quality technical education in the field of Electronics and

Instrumentation Engineering and strive to serve the society.

MISSION

M1. To enrich technical knowledge through effective teaching-learning
process.
M2. To inculcate leadership and managerial skilis.

M3. To create passion for sefving the society with innovation and ethical

responsible.



PROGRAM OUTCOMES (POs)

Engineering Graduates will be able to:
PO1. Engineering knowledge: Apply the knowledge of mathematics, science.
engineering fundamentals, and an engineering specialization to the solution of

complex engineering problems.

PO2. Problem analysis: Identify, formulate, review research literature, and analyze
complex engineering problems reaching substantiated conclusions uvsing first

principles of mathematics, natural sciences, and engineering sciences.

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

cultural, societal, and environmental considerations.

PO4. Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of

data. and synthesis of the information to provide valid conclusions.

POS. Modern tool usage: Create, select, and apply appropriate techniques, resources,
and modern engineering and IT tools including prediction and modeling to

complex engineering activities with an understanding of the limitations.

PO6. The engineer and society: Apply reasoning informed by the contextual knowledge
to assess societal. health, safety, legal and cultural issues and the consequent

responsibilitics relevant to the professional engineering practice.



PO7. Environment and sustainability: Understand the impact of the professional
enginecring solutions in societal and environmental contexts, and demonstrate the

knowledge of. and need for sustainable development.

PO8. Ethies: Apply cthical principles and commit to professional ethics and

responsibilities and norms of the engineering practice.

PO9. Individual and team work: Function effectively as an individual, and as a

member or lcader in diverse teams, and in multidisciplinary settings.

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

presentations, and give and receive clear instructions.

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

environments.

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

technological change.



PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1. Ability to apply concepts of measurement and sensor to design. calibrate and
control various process instruments using industrial automation.
PSO2. Ability to analyze advanced electronics and instrumentation concepts required

for industrial and research pursuits.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEOI. Graduates would have strong foundation in basic science and mathematics to
formulate, analyze and solve electronics and instrumentation problems.

PEO2. Graduates shall have good knowledge of instrumentation systems and their
applicatioris to design control and safety systems for industrial process.

PEO3. Graduates exhibit professionalism with ethics, communication and team work

to satisty the needs ot the society.
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DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E ELECTRONICS AND INSTRUMENTATION ENGINEERING (UG)
REGULATION-2022 "
(For the students admitted during the academic year 2024-2025 and onwards)
SEMESTER 1
S. Course .
No Code Course Title Category | L | T| P} CTCP| CIA |ESE | Total
THEORY
1| 22MAL101 Matrices and Caleulus (common to all BSC 3l1i0lal 4| 40 | 60 100

branches)

THEORY WITH LAB COMPONENT

English for Engineers (Common to all

2. | 22HE1151 HSC 210)12|13] 4| 50 | 50 100

branches)
3.1 22CY1153 | Chemistry For Electrical Sciences BSC 210123 4 50 | 50 100
4. | 22csi1sy | Problem Solving using C Bsc |2]o|2[3] 4| 50 |50 100
Programming
5. | 22E1201 | Basic Electrical and Electronics pcc f2]otz2l3) 4| s0 | s0] 100
Engineering
EEC COURSES (SE/AE)
6 22HE1072 Entrepreneurship & Innovation AEC 1 lolol il 1 100 0 160
{Common to all)
7. 22HE1073 | Introduction to Soft Skills SEC 24{010J0] 1 100 0 100

MANDATORY COURSE

o | 22MC1093/ [ gifleiogy /

22MC1094 | Heritage of Tamil MC 12101011 24 100 0 | 100




Universal Human Values .
22MC1095 (Common to All Branches) MC 2 10|10i0) 2 :10 60 100
TOTAL(18| 1| 6/[18 26 | 570 | 330 | 900
SEMESTER 11
s. Course . TC
No Code Course Title Category | L| T| P| C P CIA |ESE | Total
THEORY
1 29MA2102 Differential Equations and Laplace BSC 310l 4| 4l 40 | 60 | 100
Transform
2. 22CY2101 | Environmental Studies ESC 200)10(27 3] 40 | 60 | 100
3. | 22812201 | Basicsof Instrumentation BSC |2/0]0]2 3| 40 | 60 | 100
Engineering ,
THEORY WITH LAB COMPONENT
Effective
4, 22HE2151 | Technical Communication HSC 210i2(3] 447 50 | 50 | 100
(Common to all) 7
5. 22PH2151 | Physics For Circuit Engineering BSC 21012314 50 | 50 ] 100
6. 22EI2251 Electronic Devices and Circuits PCC 21012131 4| 50 | 50 | 100
PRACTICAL
7. | 22ME200] | Engtneering Practices ESC [0/0[4]|2/ 2| 60 | 40 | 100
(Common to all)
EEC COURSES (SE/AE)

8. 22HE2071 | Design Thinking(Commeon to all) AEC 210022100 0O 100
9. | 22HE2072 fo"i‘ll?k‘us and Aptitude-I(Common | gpe 4l glol 1| 1| 100 0 | 100
MANDATORY COURSE

2MC2094/ |1 pBLOSTISL B LD /
10. 22MC2095  Tamils and Technology - M 2101031 211000 100
All  students shall enroll, on
NCC *NSS / YRC / Sports / Clubs / ag;?;f;ﬁ? n ai‘;y"“e C?lfaractg
11. § 22MC2093 | Society Service - Enrollment MC P Y,
C development  programmes  and
(Common) undergo training for about 80 hours

TOTAL

19 1| 8|23; 27 | 520 | 380 | 900




SEMESTER

I

-1 a
;;} cg(‘)’(’;i" Course Title Cm;fg‘" LiTP C 13; | CIA [ESE| Total
THEORY
1. | 22MA3102 | Complex Analysis and Transforms BSC |30 0 |414] 40 |60 | 100
2. 23F1320] Electronic Instrumentation ESC [3:10 0 |33 40 jeC | 100
3. 22EE3202 | Electric Circuit Analysis PCC | 311] 0 | 4{4] 40 {60 | 100
4, 22E[3203 | Sensors and Transducers PCC |30, 0 3|3 40 | 60| 100
THEORY WITH LAB COMPONENT
5. 22F13231 Digital Llectronics PCC |21 2 |44 30 |50 100

PRACTICAL .

6. 22EE3001 | Electric Circuits Laboratory ESC |0 |0 4 | 2{4] 60 |40 100
7. 22E13002 | Sensors and Transducers Laboratory PCC (0|0l 4 [214| 60 |40 100
EEC COURSES (SE/AE)

8. 22HE3071 | Soft Skiils -l {(Common to all) SEC 170 0 |1f1] 100 | O | 100
9. 22HE3072 | Fundamentais of JAVA Programming AEC 20| 0 ¢2]2] 100 | O | 100
MANDATORY COURSE
10, 2Z2MC3191 Indian Constitution MC 2 U{ 0 0124 100 0 100

TOTAL| 19| 3; 10 2531 570 {430 1000

SEMESTER 1V
1;1') c(.::.:;ze Course Title Category | L| T| P| C|TCP |[CIA|ESE | Total
THEORY
1. | 22HE4101 | iPR and Start-ups HSC (2 0|21 2 |40 60 [ 100
2. | 22EM201 | Electrical Machines PCC 3 O13F 3 (401 60 | 100
3. | 22EE4202 | Integrated Circuits and Its Applications PCC 3 0l4] 4 [40] 60 | 100
4. | 22E14203 | Industrial Instrumentation - | PCC [3[0|0[34 3 40| 60 | 100
5. | 22E14204 | Analytical Instrumentation PCC 3 03] 3 [40| 60 1 100
THEORY WITH LAB COMPONENT
6. | 22E4251 aZ;tsﬂf;‘n‘z‘;‘jsme‘”"c’“i‘: pcC |2]0]2[3] 4 [30] 50 | 100
PRACTICAL

7. | 22Ei4001 | Electrical Machines Laboratory PCC 7 0 4,21 4 (60| 40 | 100
8. | 22EE4002 | Integrated Circuits Laboratory PCC 0 4121 4 |60 40 | 100




EEC COURSES (SE/AL) s

9. | 22HEA071 | Soft Skills -11l SEC | 170]o ] 1 [loo] o | too
MANDATORY COURSF,

10, | 22MC4191 E‘:m':‘itdji““m” Traditional mc 1z alolol 2 100 ol 100

TOTAL{20 2| 8[23] 30 |570] 440 | 1000

" Two weeks internship carries | credit and it will be done during Semester [1l summer vacation and same
willbe evaluated in Semester [V,
If students unable 1o undergo in semester 111, then the Internship 1 offered in the semester IV can be clubbed|
with [mernship 11 (Total: 4 weeks-2 credits)

SEMESTER YV
S. Course T
No Code Counrse Title Category | LI T P‘ C (lg CIA|ESE | Total
THEORY
l. 22E13201 | Industrial Instrumentation -1 pCC 310[0] 3 |3]40] 60 | (00
2. | 22EE3202 | Microprocessars and Microcontrollers PCC 3101010 3 | 3]40] 60 | 100
3. | 22EI53XX | Professional Elective-1 PEC 310107 3 | 3140 60 | 100
4. | 22EI53XX | Professional Elective-2 PEC 31010 “) 3140 60 100
5. 22EI53XX | Professional Elective-3 PEC 310[06] 3 |3{46] 60 100
THEORY WITH LAB COMPONENT
6. 22E15251 | Control Systems PCC 290020 3 [4] 50| 50 | too
PRACTICAL
7. 22E15001 | Industrial Instrumentation Labofatory PCC 00141 1.53(3|160| 40 | 100
8. | 22EEs00y | Microprocessors and Mictocontwollers | pee:1g10] 41 15 |3/ 60 | 40 | 100
EEC COURSES (SE/AE)
9. | 22HES071 | Soft Skills -lV.f'Forei‘g'n languages SEC 1Holo)l 1100 O 100
TOTAL[18] (| 6| 22 25/410 390 | 800
SEMESTER V1
13;) Cg:g:e Course Title Category| L. | T| P CTCP|CIA | ESE | Total
THEORY
1. 22E16201 | Process Control PCC 310(0131 3 |40 | 60 100
2. | 22HE6101 | Professional Ethics HSC 310/0/3 3 |40 60 100




3. 22EIS3XX ]srol'essionalEic)cliw:ua1 PEC 3001003 3 4(‘) | 60 100
4, 22E163XX | Professional Elective-3 PEC 310 (}: 30 3 140 l 60 100
5. | 22XX64XX | Open Elective — 1# OEC |3]0|0{3 3 40 60 | 100
6. | 22XX64XX | Open Elective - 2* OEC | 3|0[0]5, 5[40 60 } 100
PRACTICAL
7. 22E16001 Process Control Laboratory PCC Ol0i42] 4|66 40 100
8. | 22E16002 X:{;Eg;:ﬁ’ig‘;{‘;t:f{‘)‘]’; and Data PCC 01042 4 |60 | 40 100
EEC COURSES (SE/AE)
9. | 22HE6071 | Soft Skills - V SeCc {21ojolz2| 2 [100] o | 100
TOTAL|20| 0 8124| 28 | 460 | 440 | 900
SEMESTER VI
I\S,;) Cg:;:" Course Title Category| L | T P| € |TCP| CIA [ESE|Total
, THEORY
1. | 22E17201 :;gﬁiz'gnggﬁfaésric Controller PCC i3 lofol 3 | 3| 40 |60 '10_9
2. | 22E173XX | Professional Elective-6 peCc i3 lelol 3| 3 | 40 {60 100
3. | 22XX7401 | Open Elective - 3* OEC |3 |olo| 3 | 3 | 40 |60 100
4. | 221.874XX | Open Elective — 4% OEC |3 |olol 3| 3 | 40 |60] 100
THEORY WITH LAB COMPONENT
5. | 22E17251 | VLSI Design PCC (20|20 3 0 4 | 40 |60 100
PRACTICAL
6. | 22E17001 | Industrial Automation Laboratory PCC 0loj4 151 3 60 |40 | 100
7. | 22E17001 L“;&)‘i;’:g;‘:‘“"" System Design pcc |ololal s 3 | 60 1401 100
EEC COURSES (SE/AE)
8. | 22E17701 | Internship Training SEC -1-1-1 2 1 100 | 0 | 100
TOTAL|15{ 1| 4] 20 | 21 | 360 (340 700

* - Four weeks internship carries 2 credit and it will be done in before Semester VI summer
vacatiot/placement training and same will be evaluated in Semester VII.




Note:

SEMESTER Vil )

S Course Course Title Category | L1 T| P | C | 'TCP|CIA | ESE [Toral
No Code i i

EEC COURSES (SE/AE)
[. | 22E1890; | Project Work/Granted Patent sec |olol20]10] 20 | 100 100 | 200

TOTAL, 0| 0| 20| 10 ] 20 | 100 | 100 | 200

*1.  As per the AICTE guideline, in Semester I, I, Hl & 1V NCC one credit subject is added as. Value Added Course
with Extra Credit. Further, the students’ who enrotled histher 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 he added in the list of open elective subjects in the appropriate semester.
Further, the students’ who have opted NCC subjects in Semester I, I, 1Il & IV are eligible to undergo NCC Open
Elective Subjects.

3. The above-mentioned NCC Courses will be offered to the Students who are going 10 be admitted in

the Academic Year 2021 - 22,

OPEN ELECTIVE I AND [}
(EMERGING TECHNOLOGIES)

{To ke offered for the students other than CSE, 1T, AI&ML, ECE & BIOMEDICAL)

PERIODS TOTAL
SL. | COURSE cOURSE TITLE | SATE| PERWEEK | CONTACT | CREDITS
NO.| CODE GORY[—F—TT 7P | PERIODS
I Artificial Intelligence and 27 o2 4 3
22A16401 Machine Learning OEC
Fundamentals .
2 22C86401 Blockchain Technology OEC 2 0l0l2 4 3
3 22EC6401 Cyber security OEC 2 102 4 3
4 lo'T Concepts and - 2 1012 4 3
22ECe402 Applications QEC
5 221T6401 | Data Science and Analytics | OEC | 2 | 0| 2 4 3
6 - Augmented and Virtual . 2 102 4 3
22BM6401 Reality QEC !
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OPEN ELECTIVE 1 AND 11

{To be offered for the students other than AUTO, AERO. AGRI MECH. MCTS. CIVIL, EEE. CHEMICAL,
FOOD TECH. E&D

)

CATE| JERIODS TOTAL ]
SL. | COURSE COURSE TITLE | ypy P ERWEEK | CONTAC CREDITS
NO. CODE ’ L [ T| P |. ”El;l’ERl()l) i
l 22AE6401 | Space Science OEC | 3 ol o 3 3 f
: Introduction to Industrial
2 : .
- 22MT6491 Engineering OEC 31010 3 3
o Industrial Safety and
> 2ZIMT6402 Environment OEC 3 010 3 3
Climate Change and its ‘
4 22CE6401 Impact = OFC 3 ol o 3 3 :
Environment and Social -
> 22CE6402 Impact Assessment OEC 3 00 3 3.
6 22ME6401 Renewable Energy System OEC 3 0l 0 3 3
) Additive Manufacturing -
7 22ME06402 systems OLC | 3 1o} 0 3 3
) Introduction to Industrial .
8 22E16401 Instrumentation and Control OEC 3 010 3 3
g Graphical Programming using o
9 22E16402 Virtual Instrumentation OEC 3 0 0 3 3
Fundamentals of Automobile . :
10 22AU640] Engineering OEC 3 0! 0 3 3
11 22AU6402 | Automotive Vehicle Safety OEC 3 0l 0 3 3
12 22EE6401 | Digital Marketing OEC ¢ 3 o0 3 3
13 22EE6402 | Research Methodology OEC | 3 0|0 3 3
14 22FT6401 Traditional Foods OEC 3 01 0 3 3

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

11



OPEN ELECTIVE 111

8

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

{Note: Fach programme in our institution is expected to provide one course only)

, catg| PERIODS T TOTAL
$L. [COURSE COURSE TITLE cory| TERWEEK ] CONTACT | cREDITS
~NO.| CODE L TP PERIODS
1 22617401 | Smart Sensors for Engineering | opc | 3 | g | ¢ 3 3
- Applications ) ;
Electrical Energy Management =%
I ) £) OEC 2
2 |22E17402 and Audit S 3 010 3 3
OPEN ELECTIVE 1V
PERIODS TOTAL ;
) ATE { i , =
SL. (COURSE COURSE TITLE « PERWEEK | CONTACT | CREDITS
NO.| CODE GORY \——71<715 PERIODS
1 22187401 [General studies for competitive 3 lolo 3 3
e examinations OEC i
2 Human Rights, Women Rights . R
22157402 b g Gender equity oec | 3 |00 3 >
3 ) .
22157403 |Indian ethos and Human values OEC 3 00 3 3
4 Financial independence and
0 3 3
221.87404 management OEC 310
3 221.87405 [Yoga for Human Excellence OFC 3 0l o 3 3
Democracy and Good .
) 22187406 Governance OFEC 3 00 3 3
7 22187407 INCC Level - [1 OFEC 3 0l o 3 3
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PROFESSIONAL ELECTIVE COURSES:VERTICALS

Vertical | Vertical 11 Vertical HI Vertical 1V Vertical V Vertical VI
Applied Health care Advanced FElectronics &  Conirol and Process
Instrumenta Instrumentation Measurements |Communication Automation Instrumentation
» tion and Control systems '
22E15301 22E15304 22E15307 22E15310 22EI15313 22EI3316
Power plant Bio-Medical Micro Electro Embedded Plant Instrumentation
Instrumentation | Instrumentation | Mechanical Systems Automation and| and Control in
* | Systems HoT paper Industries
2215302 22E15305 22E15308 22EI5311 22E15314 22E15317
Industrial Telemetry and | Wireless Communication | PC based System
Pollution Control| Telecontrol Instrumentation | Engineering Instrumentation| Identification
22E15303 22E153066 22E15309 22E15312 22E15315 22E15318+
Safety Digital Image | Wearable Fundamentals of] Introduction to | Industrial data
Instrumented Processing Technology Nanotechnology| Soft Computing! Communication
Systems and
Nanoelectronics
22E16301 22E16303 22E16305 22E16307 22E16309 22E16311
Piping and Medical Fiber optics and | Digital Signal | Advanced Project and
Instrumentation | Robotics Laser Processing Control Theory | Finance
Diagrams Instrumentation ' Management
22El6302 22E16304 22E16306 22E16308 22Ei16310 22E16312
Virtual Diagnosis and Machine Industrial Robotics and [nstrumentation
[nstrumentation | Therapeutic Monitoring and | Electronics Automation and Control in
Equipment Control Petrochemical
Industries
22E17301 22E17302 22E17303 22E17304 22E17305 22E17306
Computer Occupational [ Computer Vision Microcontroller | Intreduction to | Instrumentation
Controt of Health and and Image Based System DCS System design
Process Safety Processing Design
Management
Note:

Students are permitted to choose all professional electives from any of the verticals.
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DETAILS OF VERTICAL I: Applied Instrumentation

, COURSE - PERIODS TOTAL
S CODE COURSETITLE | A" | PERWEEK  cONTACT | CREDITS
’ ’ LT P pERIODS
22E15301 Power plant o . \
I [nstrumentation . PEC 300 2 o
5 22E15302 Industrial Pollution . R A
’ Control PEC 30010 3 3
. | 22E15303 | Safety Instrumented ) .
3. Systems PEC 31010 3 3
Piping and
4 22E16301 Instrumentation -
’ Diagrams PEC 3 0 0 3 3
s 22E16302 Virtual § .
' Instrumentation PEC 310400 3 2
22E17301 Computer Centrol of . . .
6. Process PEC 3000 3 3
DETAILS OF VERTICAL IL: Health care Instrumentation
_ CAT PERIODS TOTAL
SL.| COURSE COURSE TITLE | © ({‘0 PER WEEK| cONTACT | CREDITS
NO.| CODE RY L1 T P | PERIODS
1 22E15304 | Bio-Medical
' Instrumentation PEC 3,01 0 3 3
5 22E15305 | Telemetry and .
' : Telecontrol PEC 31010 3, 3
22E15306 | Digital lmage . .
3. Processing N PEC 3100 3 3
22E16303 . .
4, Medical Robotics PEC 1l 0 3 3
. 2IE[6304 Diagnosis -anci
3. Therapeutic PEC 310 0 3 3
Equipment
6 22EI7302 | Occupational Health X ~
: and Safety Management| PEC 310 0 3 3
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DETAILS OF VERTICAL I Advanced Measurements and Control

gL | COURSE CAT PERIODS TOTAL
iy CODE COURSE TITLE PER WEEK| CcONTACT | CREDITS
NO. EGO LI1T P
PERIODS
RY
22E15307 | Micro Electro . A A
I Mechanical Systems PLC 31000 2 2
5 22E13308 | Wireless PEC 310 0 3 3
; Instrumentation
3 22F15309 Wc‘arable | PEC 310 0 3 3
Technology
4 22E16305 | Fiber optics and Laser
: Instrumentation PEC 30 0 3 3
s | 22EI6306 | Machine Monitoring PEC [ 3]0} 0 3 30
and Control '
6 22E17303 | Computer Vision and PEC 3001 0 3 3
' Image Processing
DETAILS OF VERTICAL IV: Electronics & Communication systems
gL | COURSE CAT PERIODS TOTAL
' CODE COURSE TITLE PER WEEK| CONTAET | CREDITS
NO. EGO LIT] P
PERIODS
RY
2EI531 .
. 22E15310 Embedded Systems PEC 310141 0 3 3
7 22EI15311 Con*‘lmun'ication PEC 3 0 0 3 3
Engineering
Fundamentals of -
5 | 22EIS312 | Nanotechnology PEC 3]0} 0 3 3
’ and
Nanoelectronics
Digital Signal :
4. 22E16307 Processing PEC 3401 0 3 3
2
5. 22EI6308 1|1 strial Electronics PEC 1370 0 3 3
22E17304 Microcontroller PEC 3lol o 3 3
6. - Based System
Design
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DETAILS OF VERTICAL V: Control and Automation ’

g | COURSE cAT | LERIODS | TOTAL
By CODFE COURSE TITLE o PER WEEK| coNTACT | CREDITS'
i NO, EGO LT P _ ‘
; PERIODS
, RY
| 22E15313 | Plant Automation and i
L PEC 31010 0 3 3
HOT
22EIS314 e
2 PC based . PEC 3o 0 3 3
Instrumentation
3. 22EI5315 | Introduction to Soft PEC ilol o 3 3
Computing )
4 22E16309 | Advanced Control .
' Theory PEC 37000 3 3
5 22E16310 | Robotics and )
' Automation PEC 300 0 3 3
0. 22E17305 Introduction to DCS PEC . 3]0 0 3 3
DETAILS OF VERTICAL VI: Process Instramentation
g | COURSE CAT PERIODS TOTAL
' CODE COURSE TITLE ’ PER WEEK| coNTACT | CREDITS
NO. EGO LT P
PERIODS
RY
5 & i d
T
. PEC 3101 0 3 3
Industries
)
2, 22EI5317 System Identification PEC 310l o 3 3
] 22E15318 | Industrial Data - _
) Communication PEC 3190 0 3 3
4 22E16311 | Project and Finance
' Management PEC 310 0 3 3
Instrumentation and
5 22E16312 Control in .
’ Petrochemical PEC 30 0 3 3
Industries
22EI17306 : ; "
6. lnst_rumentatlon System PEC 3lol o 3 3
design

16



?

Enrolment 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. (Honcurs) 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 sénesler V onwards. All these courses have 1o 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).

VERTICALS FOR MINOR DEGREE

Heads are requested to provide one vertical from their program to offer for other program students to register
for additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor Degree.

Note: Each programme should provide verticals for minor degree —

ELECTRONICS AND INSTRUMENTATION ENGINEERING OFFERING
MINOR DEGREE IN INSTRUMENTATION AND CONTROL

C Periods Per Total
S No g:gze Course Title Category week Contact | Credits
L T P Periods |
1. | 22F15601 PCM > . MDC 310100 3 3
Transducer Engineering
‘ Sem 6:
2. | 22EI6601 Measurements and Measuring MDC 3101 0 3 3
Instruments
3. | 22m16602 oM & 3
Industrial Instrumemntation MDC 3 0 0 3 >
Sem 7:
il ’
4 22E17601 Industrial data Communication MDbC 3 0 0 3 3
Sem 7:
A :
). | 22E17602 Powerplant Instrumentation MDC 3 0 0 3 3
Sem 8:
2 . :
6. | 22E1860] Industrial Automation MDC 3 0 0 3 3

*MDC — Minor Degree Course

[n addition to the above the following additional courses for Minor Degree can also be given to the student’s

co_mmoh to all the branches.
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Vertical 1
Fintech and Block Chain

S Course Periods Per | Total
~ . Course Title Category | week Contact | Credits
No | Code N .
1T P Periods
] 22055601 | Financial Management MBC 370 0 3 3
Fundamentals of ]
2 22CS6601 | Investment MDC 3|0 0 3 3
Banking, Financial X . .
3 22C856602 | Services and Insurance MDC 310 0 2 2
Introduction to
4 22087601 | Blockchain and its MDC 3 0 0 3 3
Applications
_ Fintech Personai
5 22CS7602 | Finance and Payments MDC 3|0 0 3 3
6 22058601 | Introduction to Fintech MDC 3|9 0 3 3
Vertical 11
Entrepreneurship
S Periods Per Total
I;I;) Course Code Course Title Category week Contact | Credits
LT P Periods
Foundations of
] 22BA5601 . MDC 310 0 3 3
Entrepreneurship
Introduction to Business
2 | 22BA6601 | Venture MDC |3 100 3 3
Team Building &
3 22 BA6602 | Leadership Management MDC 37000 3 3
for Business
Creativity & 1 At
4 | 220BA7601 | conviyEImovElion o e 13 g | o 3 3
in Entrepreneurship
Principles of Marketing :
5 22 BA7602 | Management For MDC 370 0 3 3
Business
Human Resource
6 22 BA8601 | Management for MDC 3000 3 3
Entrepreneurs
Financing New Business
7 | 22BA8602 s MDC | 3]0 0 3 3
: Ventures
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Vertical 11}

Environment and Sustainability

i g c Periods Per | Total
]? 1:1 (;m;se Course Title Category week Contact | Credits
Y ode L [T P Periods
o MICES601 Sustainable infrastructure MDC 3 0l 0 3 3
Development
Sustainable Agriculture
2 22CE6501 | and Environmental MDC 3 00 3 3
Management
3 22CE6602 | Systainable Bio Materials MDC 30000 3 3
4 | 2cp7en | Materials for Energy MDC | 3 |00 3 3
Sustainability
5 22CE7602 | Gicen Technology MDC 3 0,0 3 9
6 12CE660]1 | Environmental Quality MDC 3 ol 0 3 3
Monitoring and Analysis
B.E (Hons) ELECTRONICS AND INSTRUMENTATION ENGINEERING
Verticat | Vertical I - Vertical 111
IoT and Smart Sensors Process Control Industrial Automation
Sem 5: Sem 5: t Sem 5:
; 22EI52 22E15205
2E15203 22E15204 22E1520

Introduction to Internet of Things

Instrumentation Practices in
Industries

. Drives and control system
' for Automation

Sem 6:

22E162(2

Principle of Sensors and Signal
Conditioning

Sem 6:
22E16204
Adaptive control

Sem 6:

22E16206

Applied Industrial
| [nstrumentation

Sem 6: Sem 6: Sem 6:
22E16203 22E16205 22E16207
Embedded systems for [oT Advanced Process Control Building Automation
Sem7: Sem 7: Sem 7:
22E17202 2217204 22E17206
foT for Industry Automation Unit operation and control Machine vision system
Sem 7: Sem 7: Sem 7:
. F 3 22F
22E17203 22E17205 22E17207

Optical sensors and photonics

Advanced Instrumentation
Systems

SCADA systems and its
applications

Sem 8:
22EI18201
Smart Instrumentation

Sem §:

22E[8202

Industrial safety and Hazard
Management

Sem 8:

22EI8203

Technological Trends in
Automation
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Vertical 1
B.E (Hons)_Electronics and Instrumentation Engineering
with Specialization in loT and Smart Sensors

| Total

S Course Periods Per
o ) Course Title Category | week Contact | Credits
No | Code . .
TREEE Periods
! 29E15203 l.n\trod‘ucuon to Internet PC 110l 0 3 3
ol Things
2 |2opi6200 | Prineiplesof Sensorsand | pe )y g | g 3 i
Signal Conditioning
3 | 22F16203 FEmbedded systems for pC 3ol o 3 3
IoT -
4 | 22E17207 | 0T for Indusizy PC |3]0 0| 3 3
Automation
s | 22E1703 Optica l_ sensors and PC 110! o 3 3
photonics
6 | 22F18201 Smart Instrumentation PC 3,010 3 3
Vertical 11
B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in Process Control
s | Course '_ Periods Per | Total
) Course Title Category | week Contact | Credits
No | Code ' .
L |T |P Periods
| E15204 ¥nstrumen_tat10n Practices PC 3 0 0 3 3
n industries
2 | 22F16204 | Adaptive control PC 310 0 3 3
3 | 22E16205 | Advanced Process Control pPC 310 0 3 3
4 | 22EI7204 | Unit operation and control PC 3.0, 0 3 3
s | 22817205 P‘\ovivanced [nstrumentation pC 3 0 0 7 3
Systems
6 | 22F18202 Industrial safety and pC 3| o 0 3 3
Hazard Management
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Vertical 11
B.E (Hons) Electronics and Instrumentation Engineering

with Specialization in Industrial Automation

S Course Periods Per | Total
~ (e Course Title Category | week Contact | Credits
No | Code : _ A v
L iT IP Periods
L IE15205 | Drives and cgmrol system PC s lol o 3 3
for Automation
2 | 22E16206 | Applied Industrial PC | 3]0 0 3 3
Instrumentation
3 | 22E16207 | Building Automation PC 3170 0 3 3
4 | 22E17206 | Machine vision system PC 3470 0 3 3
5 | 22817207 | SCADA systems and its pPC |30 o0 3 3
applications
6 | 2218203 Iechnolqglcal Trends in PC 110 0 3 3
Automation

21



SEMESTER-WISE CREDIT DISTRIBUTION

B.E./B.TECH.PROGRAMMES
S.No. | Course Credits per Semester Total
Area : Credits
I Ji| 11 v v Vi Vil VEH
1 HSC 3 3 - 2 - 3 - - 11
2 BSC 7 9 4 - - - - - 20
3 ESC 6 4 5 - - - - - 15
4 | pcc : 3 3| 20 2 7 9 S 64
3 PEC - - - - 9 9 - - 18
6 OEC - - - - - 3 9 - 12
7 EEC 2 4 3 1 I 2 2 10 25
8 | MC V v
Total 18 23 25 23 22 24 20 10 165
Credit Distribution R2022
Semester | I i v \Y VI vt VHI Total
Credits 18 23 23 23 22 24 20 10 165
Cham— Deé& Acaden;\ics Pr ] ’ )
Chairman - Bog Dean (Academics) PRINCIPAL
HiCET Hindusthan College Of Engineering & Technoleg

EIE - HicgT

COIMBATORE - 841 632.
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SEMESTER - 1

#
Progr: : . .
‘S‘UJ m.1m.¢ Course Code Name of the Course L 1 P C
Semester
A N, y L
B.E./R.Tech/] 22MA1101 MATRICES AND CALCULUS 3 1 0 4

(Common to all Branches)
The learner should be able to
Construct the characteristic polynomial of a matrix and use it o identify Eigen values and Eigenvectors
Impart the knowledge of single variate cateuius.
Familiarize the student with functions of several variables.
Acquaint the student with mathematical tools needed in evaluating multiple integrals and their applications,
5. Make a vector dillerential operator for vector function and theorems 1o solve enginecring problems

Course Objective

e L) 1o —

. o Instructional
Unit Description !
Hoars

Matrices

Figen values and Ligen vectors — Properties of Eigen values and Eigen vectors (witheut proof) - Cayley -

! Hamilton Theorem {excluding proofy - Reduction of a quadratic form to canonical form by orthogenal 12
transformation.
Single Variate Calcuius )

i1 Rolie’s Theorem — Lagrange’s Mean Value Theorem - Maxima and Minima - Taylor's and 12

Muclauwrin’s Serics.

Functions of Several Variables
IH Partial derivatives - Total derivative - Jacobians — Maxima and minima of functions of two variables and 12

Lagrange’s method of undetermined multiplicrs.

Integral Calculus

Double integrals in Cartesian coordinates — Area enclosed by plane curves {excluding surface area) -~ Triple

v integrals in Cartesian co-ordinates — Volume of solids (Sphere, Ellipsoid, Tetrahedren) using Cartesian co- 1
ordinates. )
Vector Caleulus
v Gradient. divergence and curl vectors - Green's theorem - Stoke's and Gauss divergence theorem 12
{statement only) for cubes only,
Totai Instructional Hours 60

At the end of the course, the learner will be able to ‘
CO1: Compute Eigen vajues and Eigen vectors of the given matrix and transform given quadratic form into canonical
form.

Course Qutcome  CO2: Apply the concept of differentiation to identify the maximum and minimum values of curve.
CO3: Able to use diflerential 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 ealeulus in two and three-dimensional spaces.

TEXT BOOKS:

T1 - Erwin Kreyszig. “Advanced Fngineering Mathematics™, John Wiley & Sons, 10" edition, 2019,

T2 - K. P.Uma and S. Padma, “Engineering Mathematics 1 (Matrices and Caleulus) #, 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. ] Smith,
“Multivariable calculus™, 6% edition. Prentice Hall, 2011,

R2 - Veerarajan T, “Engineering Mathematics”, 3% edition, Mc Graw Hill Education{india) Pvt Ltd, New Dethi, 2016,

R3 - Gi. B. Thomas and R. L. Finney. “Caleulus and Analytical Geometry”. 9% Edition, Addison Wesley Publishing Company, 2016,

];a(s)g PO1 PO2 PO3 P04 PO3 P06 PO7 PO8 POY POI10 POTY PO12 PSO1 PS0O2
COol 3 3 3 3 3 2 2 - - 1 2 2 3 2
co2 3 3 3 3 2 2 2 - - | 2 2 -2 2
CO3 3 3 3 3 2 2 2 - - | 2 2 2 2
CO4 3 3 3 3 2 2 2 - - ] 2 2 2 2
CO5 3 3 3 3 2 2 2 - - 1 2 2 3 3
AVG 3 3 3 3 2.2 2 2 1 2 2 2.4 2.2

Cha i
T !Dan’.TB;s

Dean (Academics) 23
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Programme:
Semester

B.E/B Tech/ |

Course
Objective

Unit

Il

IH

v

v

Course Code Name of the Course L. T

22HE]151 E]\(;LISH FOR ENGINEERS P g
{Common to all Branches)

The student should be able

1. To help the students of engineering and technology develop a strong base in the use of Fnglish,
2. To help learners use language cffectively In professional writing.

3. To impart basic English grammar and essentials of important language skills

4. To impart knowledge about the importance of vocabulary and grammar

3. To develop the communication skills of the students in both formal and informal situations

Description

Language Proficiency: Parts of Speech, Degrees of Comparison, Abbreviation&
Acronyms Writing: Process Description, Instructions. Vecabulary - Words on
Environment. Practical Component: Listening- Watching Short Videos and answer the
questions, Speaking- Self introduction , Narrating personal experiences / events:
Imerviewing a celebrity: Reporting / and summarizing of documentarics / podeasts /
interviews Reading- Purpose of Reading - Churning & Assimilation. [nterpreting
tdcas - Interpreting Graphs in Technical Writing.

Language Proficiency: Types of Sentences. Framing Question, One Word Substitution
Writing:  Writing Checklist, Reading Comprehension. Voeabulary— Words on
Entertainment. Practical Component: Listening-Comprchensions based on TED talks
Speaking- Story Teliing Reading - Skimming — Scanning — Reading: Scientific Texts
Language Proficiency: Tenses, Conditional Clause (*It° clause), Active and Passive
voices, Writing: Formal letter (invitation. acceptance, decline. Congratulation) Cloze
test. Voeabulary — Words on Tools. Practical Component: Listening-Listening pre-
recorded English language learning programmeSpeaking - Just a minute Reading-

Reading feature articles (from newspapers and magazines) -Reading to identify point of

view and perspective (opinion pieces, editorials ete.)

Language Proficiency: Subject Verb Concord. Articles, The Use of Prefixes and
Suffixes Writing: Preparing Agenda &Minutes, Writing Recommendations.
Vocabulary— Words on Engineering process. Practical Component: Listening-An
interview with someone who works for recruitment personnel, Speaking-Presentation
on a general topic. Reading- Reading Comprehension - Literary Texts.

Language Proficiency: Prepositions. Phrasal Verbs, Modal Auxiliaries, Writing: Letter
to the Editor, Sequencing of Sentences Vocabulary —Words on Ingineering 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.

Total Instructional Hours

After completion of the course the learner will be able

Course
Qutcome

CO1L: Understand English and converse effectively,

CO2: Enable the students to write coherently and cohesively. !

Instructional
Hours

742

T+2

6+3

CO3: Enable the development of basic grammar 1o enhance language for a better communication

CO4: Use suitable vocabulary and grammar with confidence and express their ideas.
CO35: Follow the etiquettes in formal and informal communication.

TEXT BOOKS:

T1- Raymond Muy ph\a “English Grammar in Use”™-5%editionCambridgeUniversityPress, 2019.
T2-Norman Whitby, “Business Benchmark-Pre-intermediale to fntcrmedlatc , Cambridge University Press, 2016.
REFERENCE BOOKS:

R1- Kapoor AN., Business Letters for Ditferent Occasiorts, Ne\x Déelhi: 8. Chand & Co. Pvt. Lid., 2012,

R2- RavmondMurph) *English Grammar For FSL. |.earners - Premium Fourth Edition.

R3- McCarthy, Michael et.al (2011) English Vocabulary in Use — advanced, Cambridge University Press.
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Programme/
Semester

B.E./B.Tech/1

Course
Objective

Unit

]|

v

\)

Course Outcome

TEXT BOOKS:

Course Code Name of the Course L T
230V 1153 Chemistry for Electrical Sciences 2 0

The learner should be able to

Extend the knowledge on the concepts of puritication ol water.

Extend the knowledge on principles of electrochemistry and modern batteries
Enhance the fundamental knowledge on the mechanism ol corrosion and its control.
Gain knowledge on the E-waste management methods.

[ R O

[V g =

Description

Water Science

Impurities in Water. Hardness of Water and Boiler feed Water ~ Boiler troubles -Sludge and scale
formation. Caustic embrittiement. priming and foaming. boiler corrosion- -Soflening Method - fon-
Exchange Method, Desatination of Brackish Water - Reverse Osmaosis.

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 - Syathesis. Propertics and
applications of Polyacetylene. Polyaniline, Poly-p-phenylenesulphide. Polypyrrole. Polythiophene.
Bicdegradable 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 electrode
potential. EMF series - Applications. Batteries - Components - Classification - Construction.
workingand applicationsofelectric vehicle batteries - Lithium-ionbattery, Nickel-Metal Hydride
Balteries and Solar Cuells.

Estimation of Ferrous iron by Potentiometry.

Corrosion Science

Introduction, Chemical corrosion - Pitling Bedworth rule — electrochemical corrosion — theory and
types of electrochemical corrosion - Galvanic corrosion, Differential acration corrosion. 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 human
health - need for E-waste management - Extraction Gold and copper from printed circuit boards
(PCBs) - Disposal treatment methods of E-waste - recycling of E-wasle.
Estimation of copper by EDTA method.
Total Instructional Hours
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 industrial purposes,

Acquire knowledge on the concepts of chiemistry involved in display systents and conducting polvmer materials,

Instructional
Hours

6+9

6+3

6+3

CO3: Develop knowledge on the basic principles ot electrochemistry and applications of energy conversion

and storage devices.

€04 Develop knowledge and understand the causes of corrosion and methods for corrosion prevention and
]

protection of materials.
CO5: Utilize the knowledge to handle the F~waste and reduce its impacts on environment.

T1-P.C. Jain & Monica Jain. “Engincering Chemistry™ Dhanpat Rai Pub, Co., New Delhi, 17% edition. (2022).
12 -Q. . Patanna. “Engineering chemistry”™ McGraw Hill Education India (2017).

REFERENCE BOOKS:

R1 -Shikha Agarwal “Engineering Chemistry -Fundamentals and Applications, Cambridge University Press, Delhi, 2019

R2 - 8 8 Dara A Text book of Engineering Chemistry” 8. Chand& Co. Ltd., New Delhi (2018).
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I;,(S}g PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | PGY | POI0 | POTT | POI2 | PSOL | PSO2
COt 2 3 3 1 1 ] 1 - 1 - 1 2 - -
CO2 2 3 2 1 1 | | - | - 1 2 - -
CO3 2 2 2 2 1 I | - 1 - 1 2 - -
CcO4 2 2 2 2 1 1 ! 1 - 1 2 - -
CO5 2 3 2 - ~ - 3 - . - . - . -
AV(G 2 2.6 22 1.5 i 1 1.4 - 1 - 1 2 - -
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Programme  Course code Name of the course L ¥ ¢ C

BE

Course

PROBLENM SOLVING USING C PROGRAMMING
22811t (EEE, EIE, CSE, IT &C8) 20 2 3

The student should be able to

To develop simple algorithms Tor arithmetic and logical probiems
Tounderstand and implement the fundamental concepts in u progran.

To cnable how o implement conditional branching. iteration and recursion

el N —

Objective o understand how to decompuose 4 problem into functions and synthesize a complete

Unit

I

I

4 program and 10 enable them 10 wse arrays. pointers, strings and structures in solving
problems.
To understand the use files o perform read and write operations

L

- Instructional

Description
Hours

INTRODUCTION TO COMPUTERS
Computer Systems — Computing Environments — Computer Language — Creating
and Running programs — Computer Numbering System — Storing Integers and Real
Numbers - Algorithms - Flowchart.
INTRODUCTION TO C LANGUAGE )
Character set - C Tokens. Kdentitiers and Keywords - Constants, Variables - Data
lypes - Text Input / Ouiput — Operators - Expressions — Precedence and
Associativity — Fvaluating Expressions — Tvpe Conversions.

Hhusirative program: 1) Josh svent to the markei 1o buy N apples. He found hwo
shops, shop A and B. where apples were being sold in lots. He can buy any number
of the complete lotfs) but not loose apples. He is confused witl the price and wanty
vou 1o figure out the minimum cost 1o buy exactly N apples. Write an algorithin for
Josh 1o calculate the mininnum cost to buy exactly N apples.
Input Format:
o The first line of the inpul consists of an integer — N, representing the
roral smember of apples that Josh wanis {o buy.
e The second line consists of nwo space-separated positive integers —
AT and P1. representing the nmumber of apples in o lot cond the lot's”
price ai shop A. respectively.

O+4

o The third line consists of nwe space-separated positive integers-A2
and P2, representing the number of apples in a foi and lot's price ar
shop B, respectively.

Quitput Formut:

Print a positive integer representing the minimum price af which Josh can buy the
apples.

2) Chaman planned to choose a four-digit fucky mumber for his car. His fucky
mumbers are 3.5 and 7. Help him find the number, whose sum is divisible by 3 or 3
or 7. Provide a valid cor number, fails 1o provide a valid input then display that
aumber is nol a valid car number. Note: The input other than 4 digii positive
numberfincludes negative and 0] is considered as invalid

DECISION MAKING, ARRAYS, STRINGS AND POINTERS

Two-way selection — Multi-way selection — Concept of a Loop — Pre-test and Post-
test Loops — Initialization and Updating — Controlled Loops — Other Statements
Retated to Looping — Looping Application - Arrays - Strings ~ Pointers — Pointer
Applications — Processor Commands. 614
Hiustrative program: 1) You are plaving an online game. In the game. a list of ¥

numbers is given. The plaver has to arrange the numbers so that all the odd

numbers of the list come after the even numbers. Write an algorithm 1o arrange the

given list such that all the odd rumbers of the list come afier the even numbers.
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v

Input

e The first line of the inpul consists af enr integer qumber, representing

the size of the list(x]
s« Jhe second line of the iaput consists of N space-separated inregenrs
representing the vaiues of the list

Ouipait
Print N space-separated integers such that ail the odd members of the list come
afier the even numbers
2} Given an imteger matrix of size N x N Traverse it in a spirad form.
Input:
The first line comtaing N, which represents the number of vovs and columns of o
matrix. The next N lines comain N values. each representing the values of the
malrix.
Onitpit:
A single fine comaining imegers with space, representing ihe desired traversal.
Constraims: )= N = 500
3) A digital machine generates binary data which consists of a string of Os and 1s.
A maximum signal M, in the data. consists of the maximum aumber of either Is or
Os uppewring consecilively i the data but M odi't be wi ihe heginniing ve crid of the
string. Design a woy to find the lengih of the meaximum signal, -
Input
The first line of the input consisis of an integer N, representing the length of the
binary string. The second line consists of a string of length ¥ consisting of fis and
ts onfy.
Output
Print an integer representing the length of the maximum signal.
4) Given a string Stinput consisting) of ** " and '#° The length of the string is
variable. The task is to find the minimum number of * " or 57 to moke it o valid
string. The string is considered valid if the number of ** " and “# are cqual. The '+’
and H can be at any position in the siving.
Note : The owtpui will be a positive or negative integer based on number of '* " and
i jn the input string.
(%) positive integer
(%) negative infeger
(H=*): 0
FUNCTIONS, STRUCTURES AND UNION
Designing Structured Programs — Functions in C — User defined functions — Inter-
Function Communication — Standard Function — Passing Arrays 1o Functions —
Passing Pointers to Funetion — Recursion — Passing an array to a function - typedet
— Enumerated types - Structure ~ Uinton — Programming Application.

HMusirative program: 1) The Caesar cipher is a type of substitufion cipher in which
each alphabet in the plainiext or messages is shifted by a number of places down
the alphabet. For example, with a shift of 1. P would be replaced by Q. O would
become R, and so on. To pass an encrypted message from one person lo another, it
is first necessary that both parties have the ‘Key' for the cipher, so that the sender
may encrypt and the receiver may decrypt it. Key is the number of OFFSEY 1 oishift
the cipher aiphabet. Key can have basic shifts from 1 to 25 positions as there are
26 rotal alphabets. As we are designing custom Caesar Cipher, in addition to
alphabels, we are considering numeric digits from 0 to 9. Digits can also be shifted
by key piaces. For Example, if a given plain text contains any digit with values 5
and keyy 2, then 5 will be replaced by 7. ~-"(minus sign) will remain as it is. Key
value less thon 0 should result into “INVALID [INPUT™. Write a function
CustomCaesarCipher(int key, String message) which will accept plaintext and key
as input parameters and returns its cipher rext as output.

Enter your PlainText: All the best

Enter the Key: /

The encrypted Text is: BmmuifCftu

U
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BINARY INPUT /OUTPLT

Defining and Opening a tile. closing a file - input/output operations on files - error ]

v handling during 170 operations - random aceess 1o files - Text versus Binary 613
Streams — Standard Library Functions for Files - Converting File type. -
Iftustrative program: 1) Write a C Program to merge coments of nvo files into a
third file. 2) Write e progrem in C 1o delete a specific line from a file.

Total Instructional Hours 45
€O Develop simple algorithms lor arithmetic and logical problems.
CO2  Test and execute the programs and correct syntax and logical errors
Course €03 Implement conditional branching. iteration and recursion
Outcome CO4 Decompose a problem into functions and synthesize a complete program and use
alTays, pointers. strings and structures to formulate algorithms and progrants.
CO5  Use files 10 perform read and write operations

TEXT BOOKS:
Behrouz A. Forouzan. Richard F. Gilberg. J. Java. 8. Shankar, [. Jasmine Selvakumarileya. M. Ramya

a Devi, “Computer Programming in C7, Cengage Learning, 2022,
19 Byron Gottfied, “Programming with €7, Schaum’s Quilines Series. McGraw Hill Education. 3™
edition, 2017.
REFERENCE BOOKS: »
Rt Schildt Herbert. “C: The Complete Reference™ Tata MceGraw Hill Education, 4 edition, 2014,
R2  R.S. Bichkar, “Programming with €, Universities Press. 2™ edition 2012,
R3  VYashvantKanetkar, “Exploring (', BPB Pubtishers, 2% edition, 2003.
R4 W. Kernighan Brian, Dennis M. Ritchie, “The C Programming Language”, PHI Learning, 2° edition,
1988
PO & . . N
PSO PO1 PO2 | PO3 | PO4 | PO5 | POG | PO7 | PO8 | POY | POI10 | PO1Y | POI12 | PSOI | PSO2
Cco1 3 1 3 3 2 0 O 0 3 0 3 0 3 3
cO2 L2 2 2 2 2 3 0 ! 2 0 3 2 3 2
CO3 3 2 1 2 2 3 0 1 2 0 2 2 2 2
CO4 3 1 2 2 4 3 ] I 0 2 2 2 I
COs 3 1 2 1 2 0 0 0 0 2 3 2 2

Dean (A ademics

)
- HICET
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Programme Course Code Name of the Course L T P C

B.E. 22EI11251 Basic Electrical and Electronics Engineering 2 0 2 3

1. Explain the basics of electrical quantities.
Course 2. Educate on AC Fundamentals.
Obiective 3. Explain the basics of semiconductor devices and applications
! 4, Elucidate the concepts of electrical wiring and safety

5. Introduce the fundamentals of Communication systems

Unit Description Instructional

Hours

DC CIRCUITS
Conductors, Insulators and Semiconductors- Energy Sources - Electric Quantities: Power, Energy —
I Law of Electromagnetic Induction - Ohm’s Law - Kirchhoff's Laws - Resistors in Series Parallel 6+3
Circuit Current and Voltage revision rule — Star-Delta Transformation — Source Transformation —
Active and Passive Elements, Verification of Ohm'’s law, Kirchhoff's laws

AC CIRCUITS .
AC Fundamentals - Phasor Representation — Relationship Between Voltage And Current in R.L,C -
il Single phase AC circuits— Power — Power factor - R, RL, RLC Circuits (Quantitative.approach only) 613
— Resonance in RLC series Circuits - Band width — Q-Factor. Steady state response of simple RL,
RC circuits
SEMICONDUCTOR PEVICES AND APPLICATIONS
Semiconductor Materials - PN Junction Diode and its Characteristics — Zener Diode and its
Il  Characteristics — Zener Effect — Half wave and Full wave Rectifiers — Voltage Regulation. Bipolar 6+3
Junction Transistor {BJT} - CB, CE, CC Configurations and Characteristics.
V-I characteristics of PN Junction Diode -

ELECTRICAL WIRING AND SAFETY

Wiring types - Concealed wiring- One way and two way control-Need for Electrical safety - Electric

IV shock - Precautions against shock - Elementary discussion on Circuit protective devices - Fuse and 6+3
Miniature Circuit Breaker (MCB's) —Earthing — Types —Neutral Earthing - Pipe and plate Earthing -

Residual current circuit Breaker. Field visit for gaining knowledge on safety equipments

FUNDAMENTALS OF COMMUNICATION SYSTEMS
Introduction — Elements of Communication Systems— Modulation and Demeodulation: Principles of
v Amplitude and Frequency Modulations. Digital Communication — Communication Systems: Radio, 6+3
Antenna, TV, Fax, 1SDN, Microwave, Satellite and Optical Fibre (Block Diagram Approach only).
Field visit for gaining knowledge on Radie communication devices.

Total [nstructional Hours 45

COl:  Analyze the DC eleciric circuits.

Cotrse CO2:  Understand Fhe concepts of AC circui_ts. o
Outcome CO3: Anal_y_ze _basms of senjncon(%qctor devices and applications
CO4: Familiarize on electrical wiring and safety

CO35: Understand the working of communication devices.

TEXT BOOKS:

T1 - S.K.Bhattacharya, S.Annadurai, N.PAnanthamoorthy, “Basic Electrical and Electronics Engineering”,

Pearson India Education Services Pvt.l.td. 2020

T2 - D P Kothari and | ] Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 2010.

REFERENCE BOOKS:

R1 - Salivahanan, “Electronic devices and Circuits”, 5th edition PHI, 2008..

R2 - Jegatheesan, R., * Analysis of Electric Circuits”,McGraw Hill, 2015.

R3 -Charles K. Alxander, Mathew N.O Sadiku, “Fundamentals of Electric circuits”, 2nd edition McGraw Hill, 2013,
R4 - Sawhney A.K. “A Course in Electrical and Electronics measurements and instrumentation”, 19th edition,
Dhanpat Rai, 2011.
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Web References:
L. https://nptel.ac.in/courses/1 08105053
2. https://onlinecourses.nptel.ac.in/nocl9_eedd/preview

Mapping of COs with POs and PSOs

PO& | PO | PO | PO [PO (PO | PO [PO{ PO | PO | PO | PO | PO | PSO | PSO
PSO 1 2 3 | 4|5 |6 7] 8 9 |10 | 11 | 12 1 2
CO1 3 2 3 i 1 - - - - - - 2 2 3
co2 3 3 2 1 1 - - - - - - 2 3 3
CO3 -3 2 3 2 2 - - - - - - 2 3 3
CO4 3 2 3 2 2 - - - - - - 3 2 3
CcOs5 3 3 2 1 2 - - - - - - 2 3 3
Avg 3 (2426 1416 - - - - - - 22| 26 3
I-Low, 2-Medium, 3-High, “-" No correlation -
Ciairfar - 308 g
ELE - HICET Dean demics;

- HIiCET
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Programme/
Semester

B.E./B.Tech/l

Course Name of the Course
Code
22HE1072 ENTREPRENEURESHIP AND INNOVATION
{Commoan to all Branches)
The student should be made

1. To acquire the knowledge and skilis needed o manage the development of innovation,
Course 2. Torecognize and evaluate potential opportunitics W monctize these innovations.
Objectives 3. To plan specilic and detailed method o exploit these opporumities.
4. To acquire the resources necessary o implement these plans.
5. To make students understand organizationul perlormance and ils importance.
Moduie BDescription
1 Fntreprencurial Thinking
2 lunovation Management
3 Design Thinking
4 Opportunity Spotting / Opportunity Evaluation
5 Industry and Market Rescarch
6 Innovation Suategy and Business Modeis "
7 Financial Forecasting
b Business Plans/ Business Model Canvas
9 Entrepreneurial Finance
e Pitching to Resources Providers / Pitch Deck
11 Negotiating Deals
12 New Venture Creation
13 Lean Start-ups
14 Entrepreneurial Ecosystem
15 Velocity Venture
TOTAL INSTRUCTIONAL HOURS 15
At the end of the course, the learner will be able to
CO1: Understand the nature of business opportunities, resources, and industries in critical aspects,
Course CO2: Understand the processes by which innovation is fostered, managed, and commercialized.
Outcome CO3:Remember effectively and efficiently the potential of” new business opportunitics.
CO4:Assess the market potential for a new venture, including customer need, competitors.
CO35:Developabusiness model for a new venture. including revenue. Margins, operations, working capital.
TEXT BOOKS

T1:AryaKumar“Entreprencurship—CreatingandleadinganEntreprenewrial Organization™ Pearson, SecondEdition{2612).
T2:EmrahYayiciDesign ThinkingMethodology™, Artbiztech, FirstEdition(2016).
REFERENCE BOOKS
R1: Christopher Golis “Enterprise & Venture Capital”, Allen &Unwin Publication. Fourth Edition {2007).
R2: ThomasLock Wood&LdgerPapke-TnnovationbyDesign”, CareerPress.com. SecondEdition{2017).
R3: Jonathan Wilson ~“Essentials of Business Research™. S8age Publication. First Bdition(2010).
WEB RESOURCES :
W i :htips:/blof.forgeforward. inftagged/startup-lessons

W2:htips://blof. forgeforward. n/tagged/entrepreurship

’3:https://blof foreetorward.in‘tagged/minimum-viable-product

W4-https://blof. foreeforward.inftagged/minimum-viable-product

Wa:htips:/blof forgeforward.inftagged/innovation

SR

ia”T_F’f—
“''nan - Bos
ELE - HicET

Chs
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Programme;
Semester

B.E/B. Tech!

Course Code Course Title # DU A

2ZHE1073 INTRODUCTION TO SOFT SKILLS 2 0 ¢

- To develop and nurwre the sofl skills of the students through instruction. knowledge aequisition.
demaonstration and practice.

Course : - . . S -
e 2. Ta enhance the students ability o deal with numerica! and quantitative skills.
Ohjectives: e ] Sy . .. A
3. To identify the core skills associated with eritical thinking,
4. To develop und integrate the use of English language skills.
. i Instructionatl
Unit Description
Hours
Lessons on exceltence
] Skifl inrospection, Skill acquisition. consistent practlice 2
Logical Reasoning Problem Solving - Critical Thinking- lLateral Thinking - Coding and
T Decoding — Series — Analogy - Odd Man Out - Visual Reasoning - Sudoku puzztes - Attention 1o “
detail
Quantitative Aptitude
Addition and Subtraciion of bigger numbers - Sguare and square roots - Cubes and cube roots -
1 Vedic maths techniques - Multiplication Shorteuts - Multiplication of 3 and higher digit numbers 0
— Simplifications - Comparing fractions - Shorieuts to find HCF and LCM - Divisibility tests
shotteuts - Algebra and functions
Recruitment Essentials
8% Resume Building - [Impression Management 2
Verbal Ability
v Nouns and Pronouns — Verbs - Subject-Verb Agreement - Pronoun-Antecedent — Agreement — 4
Punctuations
Total Instructional Hours 30
COb  Students will analyze interpersonal communication skills. public speaking skills.
COZ  Students will exemplify tautology. contradiction and contingency by logical thinking.
Course O Students will be able to develop an appropriate integral form 1o solve all sorts of quantitative
A
Outcome problems.
CO4 Students can produce a resume that describes their education. skills. experiences and measurable
achievements with proper grammar. format and brevity.
CO3 Students will be developed te acquire the ability to use English language with an error while

making optimum use of grammar.

£,
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Pragrumnme? Conrse . . . -
N Name of the Course L. | P

Semuster Code ‘
NPT I AR / MAR 11!
|“,[;I_}u_h. 23MC1093 FAMIZHAR MARABHU 7 0 0
GE3152 Sshpd wry LR
1004
B 1 Suon s whmid @eosSlunb ' 2

e Guoryls eEibuiimeT ~ BIrseSi. Gunllsay - gull egh GEmGorgd -
Hauiy o eSlau A FHO RIS ST - & s Reua Bl a sy S Friomm savann - & Ak
EesFILSEs LTSS amn - Bessepaefics  weurentremiu & & (T &, G5 45 L EET -
gihihe s luuriisst HuUiiDSS ) S QUISTES Fuuimsaiialr grsad - YA T

FOITTI R RVRITA N TRY ot fu B T~ (T ST EEF- s IS ¢ T ERC AL TaTEns Fo e P e eu B ustt et - goaaihigioy
et @ B o ¥ e m,muaﬁ“% . mm&;m e T s e b B Seh Lot iy Bl uartd wonehpeds
Loy B v a0 g POV L et st et

D 1t LT — LT [ P &0 ks e it p sl mefer e afluinbsselt oummgr
Wihiah s 3
mefmely aomse mefor Bebosesdr muard - oo Flangussit - 3 g TR o U T 13

ol s amnvrtan e S ereefl ety oo eaffpmegm e ¢ OBprrtoer] ety OV seviDiemn A (Rt w

LoaF ik {ely  SRamey S (Plhunemor Brenavdesnait B T - TW I, - S S PN TR T T 2
sninfionenoarufiss Bhosoustemnaun Bamas - Senss sopeflash o GSandedeads, wxRne
sfomamT .  Wriil,  mngmaueniln - Suiiprmsatlsst sans Cuorenen gt s surmgbaiidsr
L Zenereifaamariele ek

L 5 T PROT CRMLAL ARG s F5 S00 S04 81T 3

PreTr 3
LA MUn A Sh . SITSRITU Ll ggwaimm_.uﬁ'x_ {“3 ma@'imww mggm ey Coe .
o TR L T B F Wigoaharry L s, anrert ofi s pelShparTe i, sy oot

Eftemert w8 Sty

o IV Y (b ok et 3

S g B ﬁ;ﬂﬁvﬂm&%m gﬂ?mm@&&m G nonund Lz:‘,m;;rm:a & THi%
@DausBros B s WwHpnb Lms Ssrcun@adst - gudotsd Sundrihu
SnsTar L unrE - srserasiBd sulpsdBa eupgsgingb. mm@"‘émaﬁ -
Frhimaniiy BEIMEEEED S aokiisemb - sdissnodBice ool whpeb

@ e nE - SLsel b mi el Cempdsafiesr Oaubed

g TE el . el b g
i t@@@mmu&umﬁﬁa suhpnasalierr urke - @rBwnsled BnlueiSaatisl

FLSgh LTI e ETERBLD - -susthdfhorans Buideh - BBl oomssicudBie.

Fas wossssBd urie - SOOMUESE, MeQuinpislumsct - Ul

Liggamrsaaflol sds cureuiToy

H ﬁ;ﬁwm wamﬂm . m&&mm ucwuﬁ@m Y S PR s arfiais
S LB MG TR o s  smcraiianads wapeflemedr mypaand.
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3. Bipw - emenshss mEismeryaes srummrse g sradlsid (Qgrdssiiue guenm
ereuerfafm

4. CHINUREE - anibmrasmens wrrasle . Gigorseiuat geemp Genaflul

5. Social Like of Tamets (D 3K Filiay: A jond pubication of TNTHE & ESC and RREL - (i pOnt}

. Tocial Lie of the Tamis - The Classical Penod {(DeS Singaravelul (Publishwed Dy
internatonal instifte of Tamed Shucies.

7. Fistonicat Hertage of the Tarmes (O 5% Subsiamandan., DD Thinunava kearasi}
FPublished by Infemational instiuie of Tamil Stodies)

& The Contribubons of the Tamis o Indan Colure  (Or M Valarmathi} (Published Dy
irgernational nstitute of Tamil Studies )

. Kestatt - “Sangan Gy Civiflzation on the banks of rver Vaigal' Llointly Published by

Departmerd pfArchaeoiogy & Temd Naou Tex Book and Egucetional Services Corporaton
Tamil Madhs)

i
|
|
Dean (Academics)
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Programme’ Course 8

N . [,

Smesior Code Name of the Course 1. (
HERITAGE OF TAMIL

B.E B Fechdl 22MC1094 (Common to all Branches) 2 0

The learner should be able to

P ¢

1. Introduce students to the great History of Tamil literature.
Course 2. [Establish the heritage of various forms of Rock art and Sculpture art.
Ohbjective 3. Pestudy and understand the various folk and Martial arts of Tamil culture
4. Introduce students to Ancient Tamil concepts
5. Toldearn about the various Inlluences or impacts of Tamil Language in Indian culure.
Unit Deseription lnﬁ;iuﬁi(_mﬂ'
Ours
Language and Literature
Language families in India — Dravidian Languages — Tamil as a classical lunguage ~ Classical
Literature in Tamil- Secular nature of Sangam Literature — Distributive justice in Sangam
1 Literature — Management pringiples in ‘Thirukural — Tamil epics and impacts of Buddhism & 6
fainism in Tamil and Bakthi literature of Azhwars and Nayanmars — Forms of minor poetry -
Development of Medern literature in Tamil - Contribution of Bharathiyar and Bharathidasan,
Heritage  Rock Art Paintings to Modern Art — Sculpture
Hero Stone to Modern Sculpture — Bronze icons — Tribes and their handerafis - Art of
temple car making — Massive Terracotta sculptures, Village deities, Thiruvatluvar
| . . i . L = . &
statuc at Kanyakumari, Making of musical instruments — Mridangam, Parai, Yazh and
Nadhaswaram ~ Role of Temples in social and economic life of Tamils,
Folk and Martial Arts
i Therukoothu, Kanza@ttem. Villupattu, Kaniyankoo?hu. Ovilattam. leather puppertry. 6
Silambattam., Valart Tiger dance — Sports and Games of Tamils.
Thinai Concept of Tamils
Flora and Fauna of Tamils — Aham and Puram Concept from Tholkappivam and Sangam
Literature — Aram concept of Tamiis — Education and Literacy during Sangam  Age - 6
Y Ancient cities and ports of Sangam age — Exporot and Import during Sangam age — Overseas )
cenquest of Cholas.
Contribution of Tamils to Indian National Movement and Indian Culture
Caontribution of Tamils to Indian freedom struggle — The cultural influence of Tamils over the 6
v other parts of India - Self respect movement — Role of Siddha Medicine in indigenous
systems of Medicine — Inscriptions & Manuscripts — Print History of Tamil books.
Total Instructional Hours 30
At the end of the course, the learner will be able te
COt: Learn about the works portaining to Sangam age
CO2: 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 cullure,
Outcome CO4: Appreciate the intricacies of Tamil literature that had existed in the past

CO3: Understand the contribution of Tamil Literature to Indian Culture -

TEXT BOOKS:
T1- Social Life of Tamils (Dr. KK Pillay) A joint publication of TNTB & ESC and RMRL — (in print)
T2- Secial Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:International Institute of Tami]

Studies.

T3-Historical Heritage of the Tamils (Dr.S

institute of Tamil Studies).
REFERENCE BOOKS:
R1-The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathiy (Published by: International Institule of ‘Tamil

Studies)

N.Subaamanian, Dr. KD, Thirunavukkarasu)(Published by: International

R2- Porunai Civilization (Jointly Pubtished by: Deparunent of Archacotogy & Tamil Nadu TextBookand Educational
Services Corporation, Tamil Nadu.
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Hindusthan College of Engineering and Technology | ;.

(An Autonomous Institution, Affiliated to Anna University, Chennai I L

Approved by AICTE, New Delhi& Accredited by NAAC with"A++ Grade) d
Vafley Campus, Pollachi Highways, Coimbatore. Tamilnadu.

}II(. hT
DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E ELECTRONICS AND INSTRUMENTATION ENGINEERING (UG)
REGULATION-2022 .
(For the students admitted during the academic year 2023-2024 and onwards)
SEMESTER 1
5. Course Course Title Category | L | T P| CITCP| CIA |ESE | Total
No Code
THEORY
1| aoMAT10 Matrices and Caleulus {common to all BsSC sl ilolal 4 40 60 100
branches)
- l”Eil’)Ol Fundamentals of Electrical, Electronics pCC 3lololsl 3 1 40 60 ]00‘
I and Instrumentation Engineering
THEORY WITH LAB COMPONENT
3 | oamErrsy | Englishfor Engineers (Commontoall” | g |5 1 g2l 4 | so | 50 | 100
branches)
4.1 22CY1151 | Chemistry for Circuit Engineering BSC 21012130 4 50 50 100
5. | 2pcsiys) | Problem Solving using € gsc |2]ol2l3] 4 s0 |50 o0
Programinimng
EEC COURSES (SE/AE)
6. | 2oHE|07 |Enireprencurship & Innovation AEC |1 |otol1| 1100 | 0 | 100
(Common to all}
7. 22HE1073 Introduction to Soft Skills SEC 1 |0 0;0: 1 100 0 100

MANDATORY COURSE

22MC1093/ | sidipriory /
. . MC
22MC1094 | Heritage of Tamil

3
)
o
o
b3

100 | 0O 100
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o Universal Human Values I i .
9 22MC 1093 MC |2 qoborol 2| 30 | e (
B 2MCT {(Commeon 100 All Branches) MC - 'g ' o 1o
TOTAL|18| 1, 6118/ 25 | 570 330 | 900
SEMESTER 1
S. Course . ., ) N TC .. - .
No Code Course Title Category | L| T} P{ C P CIA |ESE | Total
THEORY
[ 2IMA2 02 .]’_?Iﬂel‘t‘?i"ltlai Equations and Laplace BSC ilolal 4t a0 | a0 | 100
I'ransiorm
2. 22CY2101 | Environmental Studies ESC 20000120 31 40 | 60 " 100
3. 22PH2101 | Basics of Material Science BSC 20000027 3| 40 | 60 | 100
THEORY WITH LAB COMPONENT
Effective i
4. 22HE2151 | Technical Communication HSC 21002374 | 50 | 30 | 100
, (Common to all) f
5. 22PH2151 | Physics For Circuit Engineering BSC 200020314 | 530 | 50 | 100
6. 22FE12251 Electronic Devices and Circuits PCC 21002 3; 4 1 50 | 50 | 100
PRACTICAL
7. | 22ME2001 | Ensineering Practices ESC 10| ol4]2] 2 60 | 40 | 100
{Common to all)
EEC COURSES (SE/AE)
8. 22HE2071 1§ Design Thinking{Common to all) AEC 2101012 2171601 ¢ 100
9. BT Soft Skills and Aptitude-I{Common SEC ololel 11100l o 100
to all)
MANDATORY COURSE
22MC2094/  |SsUI@GINQSTWEEBIL LD/ -
) 214 2 { H
10. 22MC2093  |Tamils and Technotogy Mc hop 100 0 00
All  students  shall  enroll,  onl
NCC */NSS / YRC / Sports / Clubs / ag::;;;? e aens c(l')lt'n"u:tt}z:e
11. | 22MC2093 | Society Service - Enrollment Mc  P¢ Yo are
(Com:;]()n) development programmes and|
undergo training for abeut 80 hours
TOTALII9| 1| 8(23] 27 | 520 | 380 : 908
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SEMESTER HI

T ]
&’0 : %’;‘(‘l’z" Course Title C“':g‘”’ LiTip |C ;}i CIA [ESE|Total
THEORY
1. | 22ZMA3102 | Complex Analysis and Transforms BSC |3 !1] 0 144 40 |60 | 100
2. 22E13201 Electronic Instrumentation ESC [ 3]0 0 13]3] 40 |60 100
3. 221E3202 | Electrie Circuit Analysis PCC 3713 0 8404 40 | 604 100
4. 22E[3203 | Sensors and Transducers PCCM 3000 0 (313 40 |60 100
THEORY WITH LAB COMPONENT
5. 22[13251 Digital Electronics PCC [2 (1] 2 ¢4l4) 50 |50 100
PRACTICAL .

6. 22EE3001 | Electric Circuits Laboratory ESC |0 [0] 4 [2{4] 60 |40 100
7. 22E13002 | Sensors and Transducers Laboratory PCC [0 (0] 4 1274 60 |40 100
EEC COURSES (SE/AE)

3. 22HE3071 | Soit Skills -1 {Common to all) SFC 11O 118100 0| 100
9. 22HE3072 | Fundamentals of JAVA Programming AEC 270y 0 [2]2; 100 0 | 100
MANDATORY COURSE
10, 22MC3191 | Essence of indian Traditional Knowledge MC 2 . 0o 101201001 0 1100

TOTAL{19] 3! 18 [25[31] 570 {430 1000

SEMESTER 1V
| Course Course Title Category | L| T| P| C|TCP CIA|ESE | Total
THEORY
b, | 22HEA4101 | IPR and Start-ups HSC 2 0127 2 140} 60 | 100
2. | 22EI4201 | Electrical Machines PCC 3 G{3] 3 140 60 | 100
3. | 22EE4202 | Integrated Circuits and Its Applications PCC 3 0147 4 140 60 | 100
4. | 22EI4203 | Industrial Instrumentation - 1 PCC 3 0131 3 140 60 | 100
5. | 22E14204 | Analytical Instrumentation PCC 3 03] 3 |40 | 60 | 100
THEORY WITH LAB COMPONENT
6. | 22k1425) | L ectrical and Electronic pcC | 2]0i2|3] 4 |s0| s0 | 100
PRACTICAL

7. | 22E14001 | Electrical Machines Laboratory PCC 0 412 4 (60 40 | 100
8. i 22EE4002 | Integrated Circuits Laboratory PCC 0 4121 4 |60 40 | 100
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EEC COURSES (SE/AE)

#
9. éEEHEJfU'H Sott Skills -[lI SEC I 0%0 1) 1 100 0O 100
MANDATORY COURSE
10. EQZMC;'H‘)I {ndian Constitution MC 21010708 2 0 Lo 100

TOTAL|20| 2| 8[23; 30 (570 440 | 1000

" Two weeks internship carries 1 credit and it witl be done during Semester 11 summer vacation and same
willbe evaluated in Semester 1V,
If students unable to undergo in semester {1, then the Internship [ offered in the semester IV can be clubbed
with Internship 11 (Total: 4 weeks-2 credits)

SEMESTER V
s. Course I ) |
No Code Course Title Category | L| T P{ C (ISCIA ESE | Total
THEORY
1. 22E15201 |} Industrial Instrumentation -1 PCC 310100 3 13]401 60 | 100
2. | 22EE5202 | Microprocessors and Microcontrotlers PCC 310{00 3 13,40 60 | 100
3. | 22E153XX | Professional Etective-1 PEC 3000 3 13140 60 ] 100
4. | 22EI53XX | Professional Efective-2 PEC 31010 3 |3]40] 60 100
5. | 22E153XX | Professional Elective-3 PEC 3010 3 | 3140 60 ¢ 100
THEORY WITH LAB COMPONENT
6. 22E15251 | Control Systems PCC 21020 3 [4150] 50| 100
PRACTICAL
7. 22E15001 | Industrial Instrumentation Laboratory PCC 00|41 151360 40 | 100
8. | 22EE5002 gg{‘;ﬁg{;‘fs”””m Microcontrollers | pec ol ofa|15|3[60| 20 | 100
EEC COURSES (SE/AE)
9. | 22HES071 | Soft Skills -1V/Foreign languages SEC {01051 1{100( 0 100
TOTAL|I8| ¢ 6] 22 [25/410! 390 | 800
SEMESTER VI
],3;‘ C((j];lgze Course Title Category| L | T| P| CJTCP|CIA | ESE | Total
THEORY
I 22E16201 | Process Control PCC 310/0/3] 3140 60 | 100
2. | 22HE610t | Professional Ethics .HSC 300(0]3] 3 |40 60 100
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3. 22EI63X X | Professional Elective-d PEC 3,010]3] 3 49 : 60 100 ;
4. | 22EI63XX | Professional Elective-3 PEC 3lolols] 3140 60 100
3. | 22XX64XX | Open Elective - 1% OEC“ 300[0137 3 (401 o0 100
6. | 22XXe64XX | Open Elective - 2% OEC 300]0]30 3[40 60 FOO
PRACTICAL
7. 22E16001 Process Control Laboratory PCC O101472) 4 | 60| 40 100
8. | z2E16002 X;‘(;t:l‘]:]”;:‘;‘:‘gg{fa‘r‘;’: and Dara pcc o o424 60| 40 | 100
EEC COURSES (SE/AL)
S. 22HE6071 | Soft Skills ~ V SEC 2407002 2 (100| 0 100
TOTAL 20| 0| 8|24| 28 { 460 | 440 | 900
SEMESTER VII
:;} CC":]’;:‘" Course Title Category| L | T| P C |TCP| CIA [ESE| Total
THEORY
1. | 22E7201 Z}:gj‘t:‘"‘;;gz'fdtgff Controller pcc |3 ]ofo| 3 | 3| 40 |60 100
2. | 22EI73XX | Professional E]‘ectiv’e—() PEC. |3 (0|0l 3 3 40 {60 | 100
3. | 22XX7401 C;‘pen Elective — 3* OEC [310(0| 3 3 40 | 60| 100
4. | 22L874XX | Open Elective ~ 4* OEC 31070 3 3 40 |60 | 100
THEORY WITH LAB COMPONENT
5. | 22EI7251 | VLSI Design pPCC 200021 3 4 40 |60 | 100
PRACTICAL
6. | 22EI7001 | Industrial Automation Laboratory pCC 0101415 3 60 | 40| 100
7. | 22E17001 L“;é‘;gz‘;;?“"“ System Design pcc [olojal 15| 3 | 60 |40] 100
EEC COURSES (SE/AE)
8. 1+ 22EI7701 | Internship Training SEC -i-1-1 02 i 100 | 0} 100
TOTAL[15]| 1| 4] 20 | 21 | 360 (348} 700

* - Four weeks internship carries 2 credit and it will be done in before Semester V] summer
vacation/placement training and same will be evaluated in Semester VII.
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Note:

. SEM ES}‘TER VIII P ’
I ;’0 Cg(:'gze Course Title ‘ Category | L T P | C | TCP | CIA | ESE gTuml
% EEC COURSES (SE/AE)
1. 23EIgo0] | Project Work/Granted Patent SEC oloi20 107 20 | 1001 100 | 200
TOTAL| 0 | 0; 20 | 10} 20 100 ! 100 Z{IE

Sk

As per the AICTE guideline, in Semester 1, 11 11T & 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 10
unclergo 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 1, 11, TH & IV are eligible to undefgo 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,

OPEN ELECTIVE 1 AND II
(EMERGING TECHNOLOGIES)

{To be offered tor the students other than CSE, IT, AI&ML, ECE & BIOMEDICAL)

2

- PERIODS | TOTAL

SL. | COURSE COURSE TITLE CATE| pERWEEK | CONTACT CREDITS
NO.| CODE GORY ——TF 7P ] PERIODS
] Artificial Intelligence and > ol 2 4 3

22A16401 Machine Learning OEC

Fundamentals

2 22C56401 Blockchain Technology OEC 2 ot 2 4 3 1
3 X )

22EC6401 | Cyber security OEC | 2 (0] 2 4 3 !
4 . toT Concepts and - 2 1012 4 3 1

2ECEH02 | R OEC
7 221T6401 Data Science and Analytics | OFC 21012 4 3
6 Augmented and Virtual 2 0|2 9 3

22 : 2 2

22BM6401 | 8RN OEC
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OPEN ELECTIVE I AND H

{To be offered for the students other than AUTO. AERO, AGRL MECH. MCTS, CIVIL, EEE, CHEMICAL.,
FOOD TECH, E&I)

_ c AT’E'[ PERIODS TOTAL :
SL. | COURSFE COURSE TITLE | ~0b o PERWEEK =~ CONTAC | CREDITS
NO CODE > L [T|P I'PERIOD
NO. S
! 22AE6401 ¢ Space Science OFC 3100 0 3 3
N Introduction to Industrial h
b | ] . . ~ Bl o]
2 DMTO01 | 10 rine OEC ' 3 ‘ol o0 3 3
Industrial Safety and ,
¥ 22MT6402 Environment OEC 31000 3 3
. N Climate Change and its
4| 22cEed01 | £ OEC | 3 10 0 3 3
. Environment and Social
“) s ]
> 22CE6402 Impact Assessment OEC - 610 3 3 -
6 22ME6401 | Renewable Energy System OEC 3 101 0 3 3
- Additive Manufacturing
7 22ME6402 Systems = QEC 3 10 0 3 3
: Introduction to Industrial -
8 22E16401 Instrumentation and Control | ©EC 31010 3 3
Graphical Programming using .
9 22E16402 Virtual Instrumentation OEC 3 010 3 3
: Fundamentals of Automobile -
22 £ 2 o -
10 22AU6401 Engincering OEC 3001 0 3 3
1 22AU6402 | Automotive Vehicle Safety | OEC | 3 | g | ¢ 3 3
12 22EE6401 | Digital Marketing OEC | 3 ol o 3 3
13 22EE6402 | Research Methodology OEC | 3 Jol 0 3 3
14 22FT6401 | Traditional Foods OEC | 3 {10! 0 3 3

Note: Non Circuit Departments can add one Open Elective course in the above list to offer for the circuit branches
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OPEN ELECTIVE 111

Students shall choose any one of the open clective courses such that the course cantent or title not
belong to their own programme.

{Note; Fach programme in our institution is expected to provide one course only)

o carpl [PERIODS T TOTAL
SL. |COURSE COURSE TITLE ("k)RYi PERWEEK (_‘.QNTACT CREDITS
NO.| CODE FORYL o+ PERIODS |
1 1 22E17401 il;islritcir?&gﬁrs for Engineering | Opc | 3 olo 3 3
2 2217402 | Blecine Enerey Management | orC |3 0 | o 3 3
OPEN ELECTIVE 1V
. PERIODS TOTAL
SL. |COURSE COURSE TITLE CATE| PERWEEK | CONTACT | CREDITS
NO.| CODE GORY ——75 75| PERIODS
! . General studies tor competitive -
22LS7401 | tions P OFC | 3 |00 3 3
’j - .
< Human Rights, Women Rights -
221.57402 and Gende? equity = OFC 3 6|0 3 3
3
22157403 lindian ethos and Human values OLC 3 010 3 3
4 . - . -
22187404 || inancial independence and okc | 3 |00 3 3
5 221.87405 [Yoga for Human Excellence OEC 3 1ol o 3 'g
6 |22157406 [Democracy and Good OEC | 3 |00 3 3
7 | 22L87407 NCC Level - 11 OEC | 3 |00 3 ;
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PROFESSIONAL ELECTIVE COURSES:VERTICALS

Vertical I Vertical 11 Vertical 111 Vertical 1V Vertical V Vertical VI
Applied Health care Advanced Flectronics &  |Control and Process
Instrumenta [InstrumentationMeasurements |[Communication Automation Instrumentation
tion and Contro}-  systems o
22E15301 22E15304 22E15307 1 22E15310 2215313 22E15316
Power plant Bio-Medical Micro Electro i Embedded Plant Instrumentation
Instrumentation | Instrumentation | Mechanical Svstems Automation and; and Control in
Systems [1OT ' paper Industries
22E15302 22E15305 22E15308 22E15311 22E15314 | 22E15317
Industrial Telemetry and | Wireless Communication | PC based System
Pollution Control; Telecontrol [nstrumentation | Engineering [nstrumentation| ldentification
22E15303 22E15306 22L15309 22E15312 22E15315 22C15318~
Safety Digital Image | Wearable Fundamentals of] Introduction to | Industrial data
Instrumented Pracessing Technology Nanotechnology| Soft Computing| Communication
Systems : and
: Nanoelectronics
22E16301 22E16303 22E16305 22E16307 22E16309 22F16311
Piping and Medical Fiber optics and | Digitaf Signal | Advanced Project and
Instrumentation | Robotics Laser Processing Control Theory | Finance
Diagrams [nstrumentation Management
22E16302 22E16304 22E16306 22E16308 22E16310 22E16312
Virtual Diagnosis and Machine Industrial Robotics and Instrumentation
Instrumentation | Therapeutic Monitoring and | Electronics Automation and Control in
Equipment Control Petrochemical
Industries
22E17301 22E17302 22E17303 22E17304 22EL7305 22E17306
Computer Occupational | Computer Vision Microcontroller | Introduction to | Instrumentation
Control of Health and and Image Based System DCS System design
Process Safety Processing Design
Management
Note:

Students are permitted to choose all professional electives from any of the verticals.



DETAILS OF VERTICAL I: Applied Instrumentation o

COURSE cate | JERIODS TOTAL |
C ODE COURSE TITLE copy —ERWEEK| conTACT | CREDITS|
| L TP | PERIODS |
L 22E15301 1 Power plant o ! . |
o Instrumentation PEC P00 = )
5 | 22E13302 Industrial Pollution .
- Control PEC 30010 3 3
L | 22E15303 Safety Instrumented .
2 Systen‘,s PEL 3 O () 3 3
Piping and
22El6301 Instrumentation =
Diagrams PEC 3000 3 3
5 22E16302 Virtual , _ .
: Instrumentation PEC 37000 D 3
22E17301 Computer Control of
Process PEC 3100 3 3
DETAILS OF VERTICAL I1: Health care Instrumentation
CAT PERIODS TOTAL
COURSE COURSE TITLE PER WEEK! cONTACT | CREDITS
CODE EGO TUTTT P pERIODS
RY
22E15304 | Bio-Medical
Instrumentation PEC 310 0 3 3
5 22EI5305 | Telemetry and . .
- Telecontrol PEC 310, 0 3 3
- 22E15306 | Digital Image . .
o Processing PEC 31010 3 3
22E16303 . .
Medical Robotics PEC 310 0 3 3
) 22E16304 Diagnosis ‘and
2. Therapeutic PEC 310] 0 3 3
Equipment
22E17302 | Occupational Health .
and Safety Management| PEC 31010 3 3




DETAILLS OF VERTICAL HI: Advanced Measurements and Control

¥

: COURSE PERIODS TOTAL
216 CODE COURSE TITLE fg‘g _PERWEEK coNTACT | CREDITS
At ’ L1 T P | PERIODS
RY
22E15307 | Micro Electro . . . " "
I Mechanical Systems PEC 31000 - =
5 22E15308 Wireless ) PEC 3 0 1§ 3 3
’ Instrumentation
3 22E15309 Wearahle PEC 3 0 0 3 3
| Technology
4 22E16305 | Fiber optics and Laser
) [nstrumentation PEC 3108] 0 3 3
5 | 22EL6306 | Machine Monitoring PEC [310] 0 3 300
and Control
6 22E17303 | Computer Vision and PEC 310l o 3 3
Image Processing
DETAILS OF VERTICAL IV: Electronics & Communication systems
. | COURSE CAT PERIODS TOTAL =
o CODE COURSE TITLE PER WEEK| -oNTACT | CREDITS
NO. EGO LTTT P
PERIODS
RY
I 22EI5310 Embedded Systems PEC 3101 0 3 3
7 22EI15311 Corr_lmun’ication PEC 3 0 0 3 3
Engineering
Fundamentals of A -
3 22F15312 | Nanotechnology PEC 13100 7 ?
o and
Nanoelectronics
Digital Signal
4.0 22EI6307 | bseessing PEC [3]01] 0 3 3
22E . . ~ a ~
5. 22E16308 Industrial Electronics PLEC 3100 0 3 3
2E17304 Microcontroller PEC 3 0 0 3 3
6. - 7 Based System )
Design
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DETAILS OF VERTICAL V: Control and Automation R

| . | COURSE CAT PERIODS TOTAL
NGO CODE COURSE TITLFE. ; PER WEEK| coNTACT | CREDITS
NO. EGO LIT| P .
PERIODS
RY
| 22E153i3 | Plant Automation and _
. HoT PLEC 310 0 3 3
22E15314 -
2 PCbased PEC | 3|0 0 3 3
Instrumentation
22EI5315 ot :afi
3 liuroduuvﬂon to Soft PEC 20l o 3 3
Computing
4 22F16309 | Advanced Control
' Theory PEC 3lo] 0 3 "3
< 22E16310 | Robotics and i
o Automation PEC 310 0 3 3
5T
6. 2217305 Intraduction to DTS PEC 3 0 0 3 3
DETAILS OF VERTICAL VI: Process Instrumentation
SL COURSE CAT PERIODS TOTAL
o CODE COURSE TITLE PER WEEK|  CONTACT | CREDITS
NO. EGO LT P
PERIODS
RY
Inst tati d
L s | g
: " npap PEC 3000 0 3 3
Industries
5 e
2. 22E15317 System [dentification PEC 3|0 0 3 3
3 22E15318 | Industrial Data .
' Communication PEC 310 0 J 3
4 22E16311 | Project and Finance
' Management PEC 3101010 3 3
Instrumentation and
5 22E16312 | Control in .
o ' Petrochemical PEC 310 0 3 3
[ndustries
22F17306 : ; ate
6. Inst‘rumemation System PEC 3| o 0 3 3
design

Enrolment for B.E./ B. TECH. (HONOURS) / Minor Degree (optional)
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A student can also aptionally register for additional courses (18 credits) and become eligible for the award of
B.E. / B. Tech. (Honours) or Mmor Degree. For B.E. /7 B, Tech. (Honours), a studgnt 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 studemt shall
register for the additional courses (18 credits) from semester V onwards, All these courses have 1o 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).

VERTICALS FOR MINOR DEGREE

Heads are requested to provide one vertical from their program to offer for other program students to register
for additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor Degree.

Note: Each programme should provide verticals for minor degree —

ELECTRONICS AND INSTRUMENTATION ENGINEERING OFFERING
MINOR DEGREE IN INSTRUMENTATION AND CONTROL.

c Periods Per Total
S No ,?::;:e Course Title Category week Contact | Credits
v L | 1T | p | Periods
1. | 2EI3601 PS> MDC | 300 3 3
Transducer Engineering
Sem 6:
2. | 22E1660] Measurements and Measuring MDC 3 0 0 3 3.
[nstruments 3‘
Sem 6: :
3. | 22EI6602 Industrial Instrumentaiion MDC 3 0 0 3 3 :
Sem 7: :
4. | 22E17601 Industrial data Communication MDC 3 0 0 3 3
- Sem 7:
> -~
5. | 22E17602 Powerplant Instrumentation MDC 31010 3 3
Sem 8:
6. | 22EI8601 Industrial Automation MDC 3 0 0 3 3

*MDC — Minor Degree Course

In addition to the above the following additional courses for Minor Degree can also be given to the student’s

common to all the branches.
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Vertical 1
Fintech and Block Chain

S Course Periods Per | Total
~ ours Course Title Category | week Contact Credits
No | Code - .
Lt Tp Periods
1 22055601 | Financial Management MDC 300 0 3 3
Fundamentals of . N X
2 22XXXX | Investment MDC il o 0 3 2
Banking. Financial .
3 22XXXX | Services and Insurance MDC 310 0 3 2
Introduction to
Blockchain and its A
4 C MDC 3|0 0 3
ZIXXXX Applications .J
Fintech Personal Finance . .
3 22XXXX | and Payments MDC 3.0 0 3 2
6 22X XXX | Introduction to Fintech MDC 300 0 3 3
Vertical 11
Entrepreneurship
3 Periods Per Total
&0 Course Code Course Title Category week Contact | Credits
LT P Periods
Foundations of § . . .
] 22BAS5601] . . MDC 310 0 3 3
Entrepreneurship
Introduction to Business
"} -
< | 22BA6601 | Venture MDC | 3100 3 3
Team Building &
3 22 BA6602 | Leadership Management MDC 3 0 0 3 3
for Business
Creativity & Innovation
4 | 22BA7601 | . Y . MDC | 3|01 0 3 3
in Entrepreneurship
Principles of Marketing
5 22 BA7602 | Management For MDC 3100 3 3
Business
Human Resource .
6 22 BA8601 | Management for MDC 370610 3 3
Entrepreneurs
Financing New Business
7 | 22BA8602 e MDC | 3]0 0 3 3
Ventures
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Vertical Iil
Environment and Sustainability

?

S C Periods Per Total
S. £ X
N gu; ¢ Course Title Category week Contact | Credits
0 oce L | T | P | Periods
Sustainable infrastructure . ) N
Pl 22CES602 | peyel opment MD( 300700 3 3
Sustainable Agriculture R
2 22XXXX | and Environmental MDC 2 010 3 3
Management
3 22XXXX | Sustainable Bio Materials MDC 3 610 3 3
Materials tor Energy - .
4 22XXXX 1 Sustainability - MDC i 0190 3 3
5 22XKXXX | Green Technology MDC 3 ¢ 0 3 3
6 xxxx | Environmental Quality MDC 3ot o 3 3
Monitoring and Analysis
B.E (Hons) ELECTRONICS AND INSTRUMENTATION ENGINEERING
Vertical I Vertical 11 * Vertical 111

ioT and Smart Sensors

Process Control

Industrial Automation

\ . Sem 5: Sem 5:
o s 22E15204 22E15205
SRS . Instrumentation Practices in Drives and control system
Introduction to Internet of Things . .
Industries for Automation
Sem 6: Sem 6: Sem 6:
22 2 : 22El62
22El6202 IEI6204 El6206

Principle of Sensors and Signal

Conditioning

Adaptive control

Applied Industrial
Instrumentation

Sem 6: Sem 6: ,S),?Fm[(f;m
22E16203 ‘ 22E16205 Eu-illd;n x Automation
Embadded systems for ToT Advanced Process Control £
Sem 7: 552112204 Sem 7:
2217202 Unit operation and control | 22E17206
loT for Industry Automation P Machine vision system
Sem 7: Sem 7; Sem 7:
,}2‘*;‘”;0, 22E17205 22E17207
PR . Advanced Instrumentation I SCADA systems and its
Optical sensors and photonics ‘ | L
Systems applications

Sem 8 Sem §; Sem 8;

o 22EI18202 22E18203
22EI8201 ’

Smart Instrumentation

Management

Industrial safety and Hazard

Technological Trends in
Automation
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Vertical I

with Specialization in lIoT and Smart Sensors

B.E (Hons)_Electronics and Instrumentation Engineering

} S Course Periods Per Total :
! N.o Cod:b Course Title Category | week ' Contact | Credits
i it [p o Periods
i Yy T !
| IE15203 ]n;croQudmn_to Internet pC 30 0 3 3
of Things i
5 | 22E16202 PI.‘II’}CIDIES ofSen.sors and pC 100 3 3
Signal Conditioning ;
3| 22E16203 E?Fbedded systems for P 3000 3 3
4 |2oEi7202 | loT for Industry PC [ 30100 3 3
Automation ; :
- Optical sensors and .
5 | 22E17203 . PC 300 3 3
photonics : :
6 | 22E18201 Smart Instrumentation PC 3000 3 3
Vertical 1F
B.E (Hons)_Electronics and Instrumentation Engineering
with Specialization in Process Control
S Course Periods Per Total
N'o Code Course Title Category | week Contact | Credits
L 1T IP Periods
1 27E15204 !nstrumen'tatlon Practices PC 3 0 0 3 3
in Industries
2 | 22E16204 | Adaptive control PC 310 0 3 3
3 | 22E16205 | Advanced Process Control PC 310 0 3 3
4 | 22E17204 | Unit operation and control PC 3|10 0 3 3
s 1 22E17205 Advanced Instrumentation PC ; 0 0 3 3
Systems
6 | 22EI8202 Industrial safety and pe 3]0 0 3 3
Hazard Management
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Vertical I
B.F (Hons)_Electronies and Instrumentation Engineering

with Specialization in Industrial Automation

S C Periods Per Total
R ourse Course Title Category | week Contact | Credits
No | Cade i : .
L Ir |p Periods
| 2IEIS205 Q_rwcs a.nd cgmro] system pC 3 0 0 3 3
for Automation
2 | 22E16206 | APPIIed Industrial PC | 3,0, 0 3 3
Instrumentation
3 | 22F16207 | Building Automation PC 3|0 0 3 3
4 | 22E17206 | Machine vision system PC 310 0 3 3
s | 22817207 SCAQA systems and its PC 3 1o 0 3 3
applications .
6 | 22E1%203 Techno qulcal Trends in pC 3 1o 0 3 3
Automation
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SEMESTER-WISE CREDIT MSTRIBUTION ’

 BE./BTECHPROGRAMMES

- S.No, Course Credits per Semester Total
‘ Area : ! Credits
1 I 1H v Vo VI VIl VI
I HSC 3 3 - 2 - 3 - - 11
2 BSC 7 9 4 - - - - - 20
3|ESC 1 6 4 S - - - - - 15
4 PCC - 3 13 20 12 7 9 - 64
5 PEC - - - - 9 9 - - . 18
6 | OEC - - - - - 13 9 - 12
7 EEC 2 4 3 i 1 2 2 10 25
8 | MC v v
Total 18 23 25 23 22 24 20 19 165

Credit Distribution R2022

Semester I 1 1] v v Vi Vil VHI Total

Credits 18 23 25 23 22 24 20 iy 165

b

Sk

Chﬁn*man BoS Dean : cademk\cs
Chairman . g Dean (Academics)
- os . ‘
EIE - HiCET HIiCET Hindusthan Callge Of Engineeing & Technaings

COIMBATORE - 641 032,
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SEMESTER - 111

2
ourse d Name ¢ Cours - T P ¥
Programme Course Code Name of the Course I I C
B.E COMPLEX ANALYSIS AND TRANSFORMS
22MA3102 At 301 0 4
(EEE, EIE, ECE)
The learner should be able to
1. Introduce the basic coneepis of analytic functions and its propertics.
Course 2. Impart knowledge on the Cauchy's theorem and its applications in evaluation of integral,
Objective 3. Analyre the Fourler series which is central 1¢ many applications in engineering
4. Acquaint the knowledge of Fourier transform technigues in various situations.
5. Explore the 7 transform techniques tor diserete time systems
. Lo Instructional
Unit Description
Hours

COMPLEX DIFFERENTIATION

Functions of complex variables ~ Analvtic lunctions — Cauchy’s — Riemann
I cquations and sufficient conditions {(excluding proal) — Construction of analyiic 12
functions — Milne ~<FThomson’s method — Conformal mapping w = A+z, Az Lz
and bilinecar transtformations,
COMPLEX INTEGRATION
Cauchy’s integral theorem - Cauchy’s integral formula —FTaylor's and Laurent’s

f series (statement onty) —Residues - Cauchy’s Residue theorem - Contour 12
Integration with uniz circle only.
FOURIER SERIES

m Dirichlct's conditions- General Fouri.cr Series — Odd and Even Funetions -
Change of Interval - Parseval’s [dentity - Hall’ Range Sine and Cosine Series.- 12
Harmonic analysis
FOURIER TRANSFORMS

v Fourier ']'l'ansi‘orm Pairs - Fourier Sine and Cosine translorms  — Properties - 12
Transforms of Simple functions - Convolution Theorem (Statement only) -
Parsevat’s identily (Statement only).
Z - TRANSFORMS AND DIFFERENCE EQUATHONS

v Z- Transforms - Elementary properties — Inverse Z - transform (using partial 12
fraction and residues) — Convolution theorem( excluding proof)— Solution of
difference equations using Z — transform

l Total Instructional Hours 60
At the end of the course, the Tearner will be able to
CO1: Apply the concept of analytic functions and discuss its properties.
CO02: Evaluate various integrals by using Cauchy’s residuc theorem and classify singularities and
Course derive Laurent series expansion
Outcome CO3: Understand the principles of Fourier series which helps them to selve physical problems of

Engineering
CO4: Apply Fourier transform techniques which extend its applications.
CO5: Acquire knowledge about the 7- transforms for analyzing discrete-time signals and systems
TEXT BOOKS: .
T1 — Erwin Kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 2019,
T2 - Veerargjan T. “Engincering Mathematics . McGraw Hill Education(Tndia) Pvt Lid. New Delhi, 2016.

REFERENCE BOOKS:
R1 - James Ward Brown, Ruel Vance Churchill, Complex Variables and Applications, MeGraw-Hill Higher
Education, 2004
R2 - Dennis Zili, Warren S. Wright, Michael R. Cullen, Advanced Engineering Mathematics, Jones & Bartlett
Learning, 2011
R3 - tan N. Sneddon, Elements of Partial Differential Lquations, Courier Corporation. 2013




Mapping of COs with POs and PSQs #

PO& | po | PO | PO | PO | PO | PO | PO PO | PO | PO PO PO PSO PSO
. Pso Ty 2 3 4 5 6 7 i 8 9 | 10 il 12 ] 2
Lcor | 2 2 2 3 1 - - b - 2 2 2
L coz 2 3 3 3 z - - - - 2 3 2

co3 | 3 2 3 2 ! - - . - - 2 2 3
LCO4 3 2 3 3 i - - - - 2 3 3
L Ccos | 3 3 2 2 1 - - - . - 2 3 3

Avg 2.6 2.4 2.6 2.6 1 . S - - - 2 2.6 2.6

” L —
t-Low, 2-Mediam, 3-High, “-" No correlation
Chai:ma

Dean (A ademies)

HICET -
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Programme Course Code Name of the Course l. T P

BE 22E13201 Flectronic Instrumentation 3 0 ]
1. Describe the various analog electronic instruments and ivs working
. 2. Classity signal gencrators and ditferent types of wave analyzers
Course - s . . .
3. Hlustrate cathode ray oseitloscope and display devices,

Objective

4. Exaplain abour digital clectronic instrumients and its conversion technigues.
3. Qutline smart instrumentation and measurements.
- S [nstructional
Linit Prescription
Hours

ELECTRONIC ANALOG METERS

A.C and D.C voltmeters - ammeter. muliimeter - {) meter - rue RMS meter - vector impedance 9
meter - vector voltmeter - component measuring instruments - RF voltage and power measurements,

AF oscillators - Instrument Transtormers - Instrumentation amplifier.

SIGNAL GENERATORS AND WAVE ANALYZERS

" Sine wave generator - Sweep frequency generator. pulse and square wave generator - Function 9 "
generator - Noise generator - Applications. Wave analyzer: Types - Harmonic distortion analyzer -
Spectrum analyzer. i
CATHORE RAY OSCILLOSCOPE, RECORDERS AND DISPLAYS
General purpose oscitloscope - Vertical &borizontal deflection systems - Delay line - Multiple trace -

I Dual beam & dual trace - Storage oscilloscopes - Applications. X-Y Plotters. magnelic tape 9
recording - Pata loggers, Display devices: LED. LCD - Bar graph display - seven segments and dot
matrix displays.
DIGITAL INSTRUMENTS
Digital Ammeter and Voltmeter - auto ranging. auto zeroing - Measurements ol Frequency and Time

IV dnterval - DMM, Comparison between analog and dighal techniques of measurement. Successive 9
approximation and dual slope types of ADC - digital frequency counters - digital storage
oscilloscopes - LCR meter.
SMART INSTRUMENTS AND APPLICATIONS

v Serial, parallel ports, USB-IEEE 488- Elements of Data Acquisition - Smarl Sensor. - 9
Smart/intelligent instruments, comparison with conventional type instruments - Role of measuring
instruments and recorders in Industries - Applications of digital instruments.

Total Instructional Hours 45

COt: Define the construction and working nature of A.C and D.C analog instruments.
CO2: Summarize the signal generators and analyzers for various parameter measurements.

Course g h - i .
Outcome C03: Demonstrate the working of oscilloscope. recorders and display devices.
CO4: Implement digital measuring instruments for applications.
CO3: Build a computer controtled digial instruments and transducers for suitable industrial applications.
TEXT BOOKS:

T1 - Albert D.Helfrickand William ID. Cooper. "Modemn Electronic Instrumentation and Measurement
Techniques™, Prentice Hall of India, 2008,
T2 - Kalsi. H.S, ~“Llectronic Instrumentation™. Tata MceGraw Hill, 2010,

REFERENCE BOOKS:

R1 - Sawhney. AK, “A Course in Electrical and Electronics — Measurement and Tnstrumentation™, 19th Ldition.
Dhanpat Rai & Sons, 2014, 4 S
R2 - Patranabis.D “Pringiples of Electronic lnst:‘uimr:nL:iLi(Jn",]’rEﬂﬂC& Hall of India Leaming Pyt Lid, 2009. .

R3 - Rangan, C.S., Sarma (LR, and Mani V.5.V., “Instrumcintation devices and systems™, Tata McGraw

Hill. New Delhi, 2008. . .



o Mapping of COs with POs and PSOs )
PO& | PO PO PO ro PO PO ro PO ro | po PO PO PSO L PSO
PSO & 2 3 4 5 6 7 8 o | 10 1 12 1 2
<o 3 3 2 3 1 - - - - . . a 2 3

- coz 3 3 3 3 | . . - [ - . a 2 3
COo3 3 3 3 2 1 - - - - 2 R
CO4 3 3 3 3 i - - . ; . 2 300 3
COs 3 3 2 2 1 - - - - - - 2 3 3
Avg 3 3 2.6 2.6 1 - - - - - - 2 2.0 3

N

==
Chairman - Bos
EIE - HiCET

1-Low, 2-Medium, 3-High, - No correlation

f

|

Dean | dex;iics]
HiCET
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Programnze Course Code Name of the Course L T P C

Electric Circuit Analysis ’
BE 22EE3202 {Common to EEE/ETE) 3 1 0 4
1. Anabyze eleetrie cireuits and solve complex cireuits
2. Impart knowledge on vacious network theorems in AC and DO cireuits
Course 3. Provide knowledge on resonance phenemenaon and analyze coupled cireuits
Obhjective 4. Analyze transient response of AC and NC inputs 1o RL.RC and RLC circuits
3. Drw phaser diagrams ol voitage and current for three phase cireuits and measure power and

pover faclor,

Unit Description Instructional
Hours

BASIC CIRCUITS ANALYSIS

[ Ohm’s Law — Kircholl's faws — DC and AC Cireuits — Resistors in series and parallel circuits — (5
Muesh current and Node voltage method —Super Mesh-Super Node — Phuasor Diagram — Power, -
Power IFactor and Energy.
NETWORK REDUCTION AND NETWORK THEQOREMS FOR DC AND AC CIRCUITS
Network reduction: volage and current division, source transtformation — Dependent sources and

1i Independent sources - star delta conversion. Thevenin’s and Norton & Theorem — Superposition 12
Theorem ~  Maximum  power  wansfer theorem  —Reciprocity  Theorem-Millmans
Theorem.
RESONANCE AND COUPLED CIRCUITS

m Series and Paralfel resonance — frequeney response — Quality factor and Bandwidth - Selfand mutual -

inductance - Coetticient of coupling — Dot rule for coupled circuits - Tuned circuits ~ Single tuned
Cireuits.
TRANSIENT RESPONSE
[V Transient response of Rl.. RC and RLC Circuits using Laplace transtorm tor DC input - Time 12
constants - Transient response of A.C. circuits for single loop circuit.

THREE PHASE CIRCUITS
Three phase balanced / unbalanced vollage sources — analyvsis of three phase 3-wire and 4-wire

v circuits with star and delta connected. balanced & unbalanced loads — phaser diagram of voltages 12
and currents — power and power factor measurements in three phase circuits using two wattmeter
method.
Total Instructional Hours 60

CO1: Apply basic taws to electrical circuils.
CO02: Solve electrical circuits using network theorems

OC::S:mLe C0O3: Explain the concept of resonance and solve coupled circuit problems
CO4: Carryout problems in DC and AC transients
CO3: Analyse and calceulate three phase AC cireuit paramelters
TEXT BOOKS:
Tl William H. Hayt Ir. Jack E. Kemmerly -and Steven M. Durbin, “Engincering Circuits Analysis™, Tata

MeGraw Hill publishers. 6" edition. New Delhi, 2003.
T2 Sudhakar A and Shyam Mohan SP, “Circuits and Network Analysis and Synthesis™, Tata MceGraw Hill,
2007.
REFERENCE BOOKS: :
R1 - Paranjothi SR, “Flectric Circuits Analysis™, New Age International Lid., New Delhi. 1996,
R2 - Joseph A. Edminister. Mahmood Nahri, “Electric cireuits”™. Schaum’s series, Tata McGraw-Hill, 2001,
R3 - Chakrabati A, “Circuits Theory (Analysis and synthesis)”, Dhanpath Rai & Sons. New Delhi, 1999,

R4 - Charles K. Alexander, Mathew N.O. Sadiku, “Fundamentals of Electric Circuits”, Second Edition, McGraw Hiil_ (2003),
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Mapping of COs with PQOs and PSOs

PSO

PO& PO PO PO PO PO PO PO PO PO PO PO PO PSO
PSO 1 2 3 4 5 6 7 8 9 10 |2 1 2
CO1 3 2 2 3 1 - - . - a 3 3
o2 3 3 3 3 ! - - - - - 2 3 3
co3 -1 3 3 3 2 1 - - - - - . 2 2 2
CO4 3 3 3 3 ! - - . - - 2 2 2
COs 2 3 2 2 | - - . - - - 2 3 2
Avg 2.8 2.8 2.6 2.6 1 - - - . - - 2 26 2.4
I-Low, 2-Mediam, 3-High, “-" No correlation
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Programme Course Code Name of the Course L # P
BE 22E13203 Sensors and Transducers 3 ]
1. Understand the concepts of measurement sy stems,
Course 2. Introduce thcprinciplc ol various resistive '!'rumduc‘ers.
S 3. Learn the various ruonsducers used 1o measure the displacement.
Objective . S . AT ]
: 4. Acquire the concepts and working on Capacitive Transducers.
5. Hlustrate the function of smart sensors.
. o Instructional
Unit Description H
ours
INTRODUCTION TO MEASUREMENT SYSTEM AND TRANSDUCERS
General concepts and terminology of measurement system - Methods of measurements - Fransducer
Vs Sensor- Errors in measurement - Characteristics of Fransducer - Calibration methods - Statistical
| error analvsis, 9
Classification of Transducers - Mathematical Madcel of Transducer - Zero, First and Second order "
Transducer - Response to Impulse. Step. Ramp and Sinusoidal inputs.
RESISTIVE TRANSDUCERS
1 Resistance transducer - Prineiple of operation. construction. characteristics and application of 9

Potentiometer, Strain Cauge, Load and Torque measurement. Thermistor, Resistance Temperature

[Jetector, Thermocouple. Hot Wire Anemometer:

INDUCTIVE TRANSDUCERS
HI Inductance transducer-  Principle of operation, construction, characteristics and application of 9
LVDT, RVDT. Syvnchros. Variable Reluctance Trunsducer. Eddy Current Transducer.

CAPACITIVE TRANSDUCERS

Capacitance Transducer - Variable Area Type. Variable Air Gap Type - Variable Permittivity Type:
Capacitive Microphone - Frequency Response - Applications: Measurement ol Pressure, Level,

9

Thickness, Moisture and Density.

MISCELLANEOUS TRANSDUCERS AND SMART SENSORS
all Effect Transducer - Piczeelectric Transducer - Magnetostrictive Transducer — Optical

\Y% Dispiacement Transducer. 9
Smart Sensors; Proximity Sensor — Film Sensar - SQUID Sensor - Biosensors - Salety Sensor—
Introduction o MEMS and Nano sensors.

COl:
CO2:
CO5:
CO4:
COs:

Course
Outcome

TEXT BOOKS:

Total Instructional Hours 45

Interpret the basics of measurement systems and their characteristics.
Expertise in working and application of various resistive transducers.
Outline an adequate knowledge about various inductive transducers.
Make use of capacitive transducers ot industrial parameters measurement.
Outline the role of different illdus‘iﬁalifalxsducers and smart sensors.

Tt - Sawhney. ALK, “A €oursedn Electrical and Electronics Mgasu;cfﬁienté;and Instrumentation™, 19 Edition, Dhanpat Raf & Company

Private Limited, 2011.

T2 - Renganathan. S, “Transducer Lnginecring™, Allied Publishgrs, Cht;lnfai, 2003.

REFERENCE BOOKS:

g

R1 - Emest 0.Docbelin. “Mcasurement systems™, 6"Edition, Tata McGraw Hill, New Delhi, 2011.
R2 - Patranabis. D. “Sensors and Transducers™. Prentice Hall of india, 2003.
R3 - D.V.S. Murty, “Transducers and Instrumentation”™, Prentice Hall India.2008
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Mapping of COs with POs and PSOs

PO& : PO | PO | PO | PO | PO | PO | PO PO | PO PO PO PO PSO | PSO
PSO l 2 3 4 5 6 7 8 9 10 i 12 1 2
COl 3 3 2 3 ! - - - 2 3 2
ca2 3 3 3 | - - - - - 2 3 3
cO3 3 3 3 2 ! - - - - - - 2 2 3
CO4 3 3 3 3 I - - - - - 2 3 3
COs 3 3 2 2 1 - - - - - ~ 2 3 3
Avg 3 3 2.6 2.6 ] - - - - - - 2 2.8 2.8
i-Low, 2-Medium, 3-High, “-" No

WS
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Course
Qbjective

Linit

1il

v

Programme

B.E.

L2 b —

Course Code Name of the Course [. ¢V +P C(C
. Digital Electronics
22E13251 s : 2
{Common to EEE and EIE)

To understand different methods used for the simplification of Boolean runctions
To study combinational cireuits

To learn synchronous sequential cireuits.

4. To infer the concepts ol asynchronous sequential circuits and Programmable Togic Devices
5. Tointerpret the fundamentals of HDL.
_ Instructional
Description
Hours

MINIMIZATION TECHINIQUES AND LOGIC GATES
Boolean aigebra and laws — Demorgan’s Theorem—Minimization of Boelean Expressions. Minterm ]
- Maxterm- Sum of Product (SOP) — Product of Sum(POS) - Karnaugh map minimization - Don’t 9+3
care conditions. Simplification of Boolcan cxpressions using logic gates 1 NAND and NOR - Design
of Boolean Functions using K-map.
COMBINATIONAL CIRCUITS "
Analysis and design of combinational circuils- Adders. Subtractors. Mulliplier. -Code converters —
Magnitude comparator — Decoder and Encoder- Multiplexer and De-multipleser —Design of Adder G+3

and Subtractor circuits.

SYNCHRONOUS SEQUENTIAL CIRCUITS

Sequentiat logic- SR, IK, D and T flip llops - level triggering and edge riggering. Asynchrenous and
Synchronous type - counters —Maodulo counters, Shift registers. Design of synchronouns sequential G9+3
circuits — Moore and Melay models- state diagram-state reduction- state assignment. Design of Code
converters: Excess-3 to BCD and vice-versa.

ASYNCHRONOUS SEQUENTIAL CIRCUITS AND PROGRAMMABLE LOGIC DEVICES

Analysis o Asynchronous sequential logic cireuits - Transition table, llow table - race conditlions, 9+3
hazards and errors in digital circuits. Introduction to Programmable Logic Devices: PROM — PLA —

PAL - Design of race conditions in digital circuits.

HDL

Introduction to Hardware Description Language. HDE tor combinational circoits: Adders -

9+3

Subtractors - Decoder and Encoder- Multiplexer and De-multiplexer. HDL for Sequential Circuits:
flip-flops — counters- Registers - Design of Multiplexer and De-multiplexer.

COlL:
CO2:

Course
QOutcome

CO3:
: Ability to understand and analyze the asynchronous sequential circuits.
CO5:

CO4

TEXT BOOKS:
T2 - Raj Kamal, ‘Digital systcms~-Principles and Design’. Pearson Education 1% Edition, 2012.
T2 - M. Motris Mano, “Digital Design with an introduction o the VHDL . Pearson Education. 2013.

Total [nstructional Hours 60

Apply the knowledge acquired about Boolean functions.
Summarize the concepts of combinational circuits.
Transforim the acquired skill in designing the synchronous sequential circuirts.

Qutline the concepts of HDL.

k3

REFERENCE BOOKS: F

R1-Flovd and Jain. "Digital Fundamentals’, 8th edition@Pearson Education. 2003.

R2-Anand Kumar, Fundamentals of Digital Circuits.PHT.2013.

R3-Charles H.Roth. Ir.LizyLizy Kurian John, ‘Digital S}'s‘:c_m Design using VHDL, Cengage 2013.
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Mapping of COs with POs and PSOs

9
PO& PO PO PO PO PO PO PO PO PO PO ro PO PSO PSO
PSO 1 2 3 4 5 6 7 8 9 10 il 12 ! 2
Ccol 2 2 2 3 1 - . . - . 2 2 2
Cco? 2 3 3 3 ] - . - . A - 2 2 30
€03 3 3 3 2 | - - . - . - 2 3 2
CO4 3 3 3 3 1 - . - - - - 2 3 3
COs 3 3 2 2 1 - ) - - - 2 3 2
Avg 26 | 28 | 26 | 26 1 - . - - - 2 2.4 24
1-Low, 2-Medium, 3-High, *-* No
‘ o
Chi’riiir_m,'in - BOS
Eip

HiCET
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Programme Course Code Name of the Course L P T C

B.E 22EE3001 tlectric Circuits 1) 0 4 3
Labaoratory

(Common to EEE / EELE}

I.  To provide practical experience on verification of kirchoff s volrage law. kircholTs
current law and network theorems.

To design series and parallel resonant circuit and to analyse the simulation results,
To compare the time constant values of RL.RC circuits by conducting

suitable experiments

Objective 4. To measure three phase power using two wattmeter methed

isd 1D

Course

3. Toprovide knowledge on signal measurements using CRO and DSO
Expt Description of the experiments Total Practical
Hours
No
l. Expertmental verification of Kirchhoff s laws
2. Simulation and experimental verification of Thevenin's Theorem.
3. Simulation and experimental verification Superpesition Theorem
4 Simulation and experimental verification of Maximum Power transfer theorem. -
3. Experimental determination of time constant of RL& RC electric circuits.
6. Experimental determination of frequency response of RLC circuits,
7. Design and Simulation of series resonance circuit.
8. Design and Stmulation of parallel resonant circuits.
9. Stmulation of three phase balanced and unbalanced star, delta network circuits,
10. Experimental determination of power in three phase circuits by two-watt meter method.
1. Study of CRO,DSO and measurement of sinusoidal voltage, frequency and power factor
45
Fotal Instructional Hours
CO1:Verifyohm stawandKirchoff slaw
CO2: Understand and verify theorems
Course CO3:Performmeshand nodal analysis
Outcome CO4:UnderstandtransientresponseofRL, RCeircuitsforDCinput

COS5:Evaluate frequency response of series, parallel resonant circuits and tuned circuits

Mapping of COs with POs and PSOs

PO& © PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO
PSO 1 2 3 4 5 6 7 8 9 10 i 12 2
CO1 3 3 2 3 1 - - - - - - 2 2 2
co2 ¢ 3 3 3 3 1 - - - - - - 2 3 2
co3 | 3 3 3 2 ] - - - - - - 2 3 3
Co4 | 3 3 3 3 1 - - - - - - 2 3 3
Cos | 3 3 2 2 I - - - - - - 2 3 3
Avg 3 3| 26 | 26 J - - - - - - 2 2.8 2.6

1-Low, 2-Medium, 3-High, “-* Ng

b

S
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Programime

B.L.

Course Ohjective 2. Infer the various techniques of resistance. capacitance and induclan.ce measurements,

Course Code Name of the Course LT P
22E13002 Sensors and Trapsducers Laboratory 0 0, 4

[. Analyze the suitable rransducer to meet the requirements of industrial applications.

3. Assess the coneept of ieasurement technique in various instruments.

Expt. No. Description of the Experiments

! Displacement versus outpui voltage characteristics of a Potentiometric
’ Transducer.

2. Determination of Characteristic study of Strain Gauge.

3. Determination of Characteristic study of Load cell.

4. Step response Characteristics of Thermocouple.

5. Static and Dynamic characteristics of RTD.

6. Static and Dynamic characteristics of Thermistor.

7. Measurement of Linear displacement using LVDT,

8 Determination of Characteristics of Photoelectric or Pholo Voitaic
' Transducer.

9. Determination of Characteristics of LDR.

10, Measurement of Voltage and Current using Hall Effect Transducer.

1t Determiration of Characteristics of Piezo-Electric Transducer.

Course Qutconte

Total Practical Hours 45

CO1: Make use of sensors and transducers to measure the industrial parameters.
CO2: Analyze the characteristics of different transducers.

CO3; Discuss the various techniques of active and passive element measurements.
CO4: Represent the designing knowledge in signal conditioning circuits.

CO5; Impart knowledge to the students in handling the different kinds of transducers

which they often meet in different aspects of transducers.

REFERENCES:
R1-Iohn P. Bentley, “Principles of Measurement Systems”, Pearson Education, Third Edition, 2009,

R 2- Laboratory manual prepared by the Department of Electronics and Instrumentation Engineering, 2016.

Mapping of COs with POs and PSOs

PO& } pO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO PSO
PSO | 2 4 5 6 7 8 9 10 1 12 1 2
COl 3 3 2 3 [ - - - - - - 2 3 3
COo2 3 3 3 3 1 - . - - - . 2 3 3
COo3 3 3 3 2 l - - - - - - 2 2 3
CO4 3 3 3 3 1 - . - - . . 2 3 3
CO3 3 3 2 2 I - - . - - - 2 3 3
Avg ( 3 3 26 | 2.6 1 - - . - - 2 2.8 3

M Eﬁ;ﬁ@gh: ».':._n No
e S
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EIE - Hicgy RS " HIiCET o8




Programme Course Caode Cuourse Titie

BE/BTECH 22ZHE3G7] Soft Skills and Aptitude - H

Sobve Logical Reasoning questions of easy 10 intermediate Jeve!

b
Course 2. Sobve Quantitative Aplitude questions of easy to intermediate level
Objectives: 3. Sobve Verbal Ability questions of easy to intermediate jevel
1. Display good writing skills while dealing with essays
- R Instructional
Uinit Description Hours
Logical Reasoning
Clocks - Calendars - Direction Sense - Cubes - Data Interpretation: Tables, Pie Chart, Bar .
I Graph - Dara Sufficiency 7
Quantitative Aptitude
I Time and work: Work with different efficiencies, Pipes and cisterns, Work equivalence, 17
Division of wages - Time, Speed and Distance: Basics of time, speed and distance. Relative -
speed. Problems based on wains, Problems based on boats and streams, - Profit and loss, Basic
terminotogies in profit and loss - Averages - Weighted average
Verbal Ability -
o Sentence Correction:. Subject-Verb Agreement: Madifiers, Pgrallelism. Pronoun-Antecedent 3
Agreement, Verb Time Sequences, Comparisons, Prepositions, Determiners - Sentence
Completion and Para-jumbles: Pro-active thinking, Reactive thinking (signpost words, root
wards, prefix suffix, sentence structure clues), Fixed jumbles, Anchored jumbles.
Writing skills for placements
Ay 2
Essay writing: Idea gencration for topics, Best practices, Practice and feedback
Total Instructional Hours 30
CO31:  Students will avoid the various faliacies that can arise through the misuse of logic.
Course C02:  Students would opt for alternate methods to solve the problems rather than conventional methods.

Outcome:  CO3:  Students will heighten their awareness of correct usage of English grammar in writing and speaking

C04:  Students will be concise and ¢lear, using professional language for placements.

REFERENCE BOOKS:

R1:
R2:
R3:
R4:
R5:

R:6

———
Chairman - BoS
EIE - HiCET

A New Approach To Reasoning Verbal & Non-Verbal By B.S. Sijwali

How to prepare for data interpretation for CAT by Arun Sharma.

How to Crack TEST OF REASONING in all competitive examinations by Jaikishan and Premkishan.

Quantitative Aptitude for Competitive Examinations -Dr. R.S. Aggarwal, S. Chand
Word Power Made Easy by Norman Lewis

Six weeks to words of power by Witfred Funk
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Programme Course Code Name of the Course : LT P O

BE 22ZHE3072 Fundamentals of JAVA Programming 2. 0 0 2
’
1. To understand Object Oriented programming concepis like Data Abstraction. Encapsulation
2. Toanalyze different types of constructor, Inheritance and polymorphism
Course 3. Tounderstand and apply package. Interfuce and Applet concepts
Ohbjective 4, To understand and apply exception and o handiing
3. To know the fundamental concepts of collection framework and multithreading in
solving real world problems
Linit Description Instructional
Hours

Introduction to Object Oriented Programming
Object Oriented Programming - Abstraction — ébjects and classes - Encapsulation-

[ Inheritance - Polymorphism- OOP in Java — Characteristics of Java — The Java 6
Environment - Java Source File -Structure — Compilation

Java Fandamentals
Introduction to java programming - Features of java-Classes and objects - Arrays -

1t Methods-Constructor-Access Specifier - Nested Classes-Inner Classes -Command 6
line arguments.

Inheritance, packages and Interface:
111 Inheritance types -Method overriding - Abstract Classes- Packages-Interfaces 4

Exceptions and 1/O handling:
Exception handling fundamentals-1/0 basics - Reading console input — Writing 6

v console output-Files
Applets, AWT and Event Handling:
v Applet classes-AWT-event handling—-multithreaded programming- Collection 6
framework
Total Instructional Hours 30
COL: Idemtify and reproduce the features of Object Oriented programming
paradigm.
CO2:  Interpret the fundamental concepts of collection framework algorithms
and its uses
Course CO3:  Understand the basis of Package, multithreading, and interface concepts
Outcome CO4:  Use /O functionality to code basic file operations and experiment with

exceptions handling
CO3:  Apply the concepts of Applets, AWT and Event handling mechanism to
" solve a given problems.

TEXT BOOKS:
TI: Herbert Schildt, “Java : The Complete Reference™, 9th edition, TMH, 2014.2017
T2: Paul Deitei, Harvey Deitel, "Java How To Program”, {0th Edition, Prentice Hall

Publications,2014.
REFERENCE BOOKS:
R1:  Danicl Liang ,”Introduction to Java Programming”, 9th Edition , Prentice Hall
Publications, 2015

. -— AN
Chairman . BoS
EIE - Gy

Dean {Academics}
HiCET
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IENEL § VIRV 2

Department of Electronics and Instrumentation Engineering

Hindusthan College of Engineering and Technology
{An Autenomous Institution, Aftiliated te Annatiniversity, Chennai
Approved by AICTE NewDelhi &Accredited by NAAC with* A++"Grade)
Valley Campus, Pollachi Highways, Coimbatore, Tamilnadu.

SYLLABUS REVISION DETAILS FOR THE REGULATION 2022 - 2023 BATCH - 111 SEMESTER

TYPE OF
s. COURSE . . REVISED REVISION i (e g g
N | CODE/COURSE | S OTESTION A ozt onmy | TE CONTENT(FORAY 202425 | DELETION, | PeRCENIAGE
0 NAME - ; 0DD) INSERTION/ T
MODIFICATION
NIL
Total Percentage Chunges | N1L
New Course Introduced (2022 Regulation) — 2023 Batch - Il Semester
S.No Regulation

Course code with Name

Credits

NIL

deded

—TT

Chairman-BoS

or-\u- TR

EIE -

HiCET
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"Dean (Academics)
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HINDUSTH A

Hindusthan College of Engineering and T, eclmoloop

(An Autonomous Insututlon Aihlmtcd o Anna University. Chennai
fo Approved by AICTE, New Dethi& Aceredited by NAAC with* A++ Grade)
CAa Valley Campus. Pollachi Highways, Coimbatore, Tami lnac . s
HICET

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E ELECTRONICS AND INSTRUMENTATION ENGINEERING (UG)
REGULATION-2022

(For the students admitted during the academic year 2022-2023 and onwards)

SEMESTER 1
S. Course . . )
No Code Course Title Category | L | T| P| CTCP| ClA |ESE| Total
THEORY
Ll 2aMATIOL Matrrces. and Calculus (common to all BSC i l1iolal 4 40 60 | 100
branches)
2 SIET120] Fundamentals OT.E]ectnc.aL E}ectronlcs PCC slololsl 3 40 60 100
and Instrumentation Engineering

THEORY WITH LAB COMPONENT

English for Engineers (Common to all

3. | 22HEI151 HSC 210(2|13] 4| 30 | 50| 100
branches)

4. | 22CY1151 | Chemistry for Circuit Engineering BSC 210]2(3] 4 50 | 50 100

5. | 22cs1y5) | Problem Solving using ¢ ESC |2|o|2[3] 41 50 | 50| 100

Programming

EEC COURSES (SE/AE)

6. IHE1071 Universal Human Value; AEC 5 iolo

‘Common to all branches) 40 60 100

2
d

Entreprencurship & Innovation {Common

7.1 22HEL1072 AEC Fiopgp1) 1 100 | 0 100

ko atl)
NON CREDIT - MANDATORY COURSE
2MC1091/ Wlipepid Gamidleum Lo R :
8. EEMCIOQE Indian Constitution Me ool 100

TOTAL|15| 5/ 6(19) 27 | 370 | 330 ] 700
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SEMESTER I

> CT”SQ Course Title Category | L "l Pi C Tf: CIA [ESE | Total
No Code B 1
THEORY »
1 AIMA2 02 F)llfez'?l1t1a1l Fguations and Laplace BSC 31 0lal g 40 60 100
_ Transform ,

2. | 22CY2101 | Environmental Studies ESC 200°0{2) 31 40 § 60 | 100
3. 22PH21GI Basics of Material Science BSC 2 0;0 203 40 60 100
THEORY WITH LAB COMPONENT

Effective
4. 22HE215 Technical Communication HSC 200:213) 4 a0 50 100
{Common to all)
5. 22PH2151 | Physics For Circuit Engineering BSC 200020304 ] 3 50| 100
6. 22E12251 Electronic Devices and Circuits PCC 200121304 30 50 | 100
PRACTICAL -
7. | 22ME200) | Dngmeering Practices Esc |ololal2] 2] 60 | 40| 100
(Common to all)
EEC COURSES (SE/AE)

8. 22HE2071 | Design Thinking(Common to all) AEC 200000202 11000 100
9 2OHE2072 {Soo‘(l:t”?k]lls and Aptitude-I{Common SEC Hototil s Tiool o 100
NON CREDIT - MANDATORY COURSE

P2MC2091/ | sdlpT oy .
. h MC 210 0 2 100 0 100
10 P2MC2092 /Heritage of Tamil 0
A1l students  shall  enroll, on

NCC */NSS / YRC / Sports / Clubs /| - pdmission, i anyone . o 19
11. P2ZMC2093 | Society Service - Enrollment Me  Personaib

© 1m:non) development programmes and

0 undergo training for about 80 hours

TOTAL{19 11322 27| 520 { 380 | 900
SEMESTER I11
T
S. | Course Course Title Categor) | |l p | ¢|C| CIA [ESE|Total
No Code Y P
THEORY
1. | 22MA3102 | Complex Analysis and Transforms BSC {311] 0 y4|4] 40 |60 | 100
2. 22E13201 Electronic Instrumentation ESC 3000 0 |33 40 (60| 100
3. 22FEE3202 | Electric Circuit Analysis PCC (31| 0 [4]4] 40 |60 | 100
4. 22E13203 Sensors and Transducers PCC 3101 0 [3131 40 |60} 100
THEORY WITH LAB COMPONENT
5. | 22E13251 | Digital Electronics | pcc |2 |1] 2 [4l4| S0 |50} 100
PRACTICAL

6. 22EE3001 | Electric Circuits L.aboratory ESC | Gi0] 4 |2]47 60 |40 100
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7. 22E13002 | Sensors and Transducers Laboratory PCC |0 4 |2;4] 60 |40 | 100
EEC COURSES (SE/AE)

2. 27HE3071 tSOOZtISkills and Aptitude -11 (Common SEC i o l1l1l 100 | 0 | 100
9. 22HFE3072 | Fundamentals of JAVA Programming AEC |2 022 40 |60 100
NON CREDIT - MANDATORY COURSE
10, | 29MC3191 Essence of Indian Traditional MC 2 o lol2i 100! 0| 100

Knowledge
TOTAL([19 10 125(31| 570 (4301000
SEMESTER IV
S. "Course . TC
o Code Course Title Category |L| T| P | C P CIA|ESE | Total
THEORY
1. | 22HE4101 | IPR and Start-ups HSC 200l 0 |2[2]40] 60 | 100
2. | 22E14201 | Electrical Machines PCC 3]0 0 [ 33140 60 | 100
3. | 22EE4202 | Integrated Circuits and Its Applications PCC 31| 0 |4]4 40| 60 | 100
4. | 22EI4203 i Industrial Instrumentation - I PCC 310 0 | 31340 60 1 100
5. | 22E14204 | Analytical Instrumentation PCC 310 0131340 60 [ 100
THEORY WITH LAB COMPONENT
6. | 22E125) | Electrical and Electronic pcc |20 2 |3]4|s0] 50| 100
Measurements
PRACTICAL
7. | 22E14001 | Electrical Machines Laboratory PCC 0L0| 4 | 214|603 40 | 100
8. | 22EE4002 | Integrated Circuits Laboratory PCC 0|0 4 12]4|60] 40 | 100
EEC COURSES (SE/AE) |
9. | 22HE4071 | Soft Skills -11I SEC 1|0 Of1]1]100] O 100
TOTAL{18| 1 | 10 (23{28 (470 430 | 900
" Two weeks internship carries 1 credit and it will be done during Semester I summer vacation and same
willbe evaluated in Semester V.
If students unable to undergo in semester 111, then the Internship I offered in the semester IV can be clubbed|
with Internship Il (Total; 4 weeks-2 credits)

: 60

SEMESTER V
3. | Course Course Title Cate 1y 1 |plc |X€ | cia | ESE | Totl
No | Code gory P
THEORY

1. . 22EI5201 . Industrial Instrumentation -1 PCC 13 0 0 3 {3 1[40 160 100
‘ .;;’..Mic'rbprocessd'fs and : é : |
2. 22EE5202  Microcontrollers PCC 03 10 03 13 40 160 ;100
e OMMON t0 EEE/EIE) _ eehomd -

3. 22EIS3XX | Professional Elective-1 "PEC 3 S0 ‘003 3 140 (60 100
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e b 2+ i

©4. | 22EIS3XX | Professional Elective-2 PEC 13 10 (0.3 3 ‘40 60 100
'S, | 22EIS3XX { Professional Elective-3 PEC (3 10 103 3 40 60 100
’ THEORY WITH LAB COMPONENT
i ¢ Control Systems (Commeon to ! : ; : :
- 6. | 22EI15251 EEE/FIE) PCC 2 0 2 3 4 50 ‘50 100
‘ PRACTICAL
7. . 22E15001 ; [ndustrial Instrumentation “PCC 0 10 14 15.3 60 40 100
_ ! Laboratory _ : ; : i oy -
! Microprocessors and : o 5 L
8. 22EE5002 ; Microcontrollers Laboratory "PCC ;0 0 4153 60 40 100 _
o ¢ (Common to EEE/EIE) o o o :
EEC COURSES (SE/AE)
9. [ 22HES071 | Soft Skills -IV/Foreign languages | SEC |1 o o |1 1 100 {0 100
TOTAL 180 6 122 |25 | 410 {390 | 800
SEMESTER VI
S. Course .
No Code Course Title Category | L | T| P| CJTCP{CIA | ESE ! Total
THEORY
1. 22EI6201 Process Control PCC J00003] 3740 60 100
2. | 22HE6101 | Professional Ethics HSC |3 ]10[0{3] 3|40 60 | 100
3. | 22EI63XX | Professional Elective-4 PEC 310[0/3] 3 |40 60 100
4. | 22EI63XX | Professional Elective-5 PEC 3101013 3|40 60 100
5. | 22XX64XX | Open Elective — 1* OEC 3101013] 340 60 100
6. | 22XX64XX | Open Elective — 2% OEC 31060737 3140 | 60 100
PRACTICAL
7. 22EI6001 | Process Control Laboratory PCC 0104|124 |60 40 1060
8. | 22El60p2 | Yirtual Instrumentation and Data PCC (0042 4|60 40 | 100
_ Acquisition Laboratory
EEC COURSES (SE/AE)
9. 22HE6071 | Soft Skills — vV SEC 2010700212 7100] 0O 100
TOTAL (20| 0| 8124] 28 | 460 | 440 | 900
SEMESTER VII
s. Course .
No Code Course Title Category| L | T| P| C |TCP| CIA [ESE; Total
THEORY
1. | 22617201 | Prosrammadle Logic Controller pcc |3 0lo| 3 | 3 | 40 | 60! 100
and lts Applications
2. | 22EI73XX | Professional Elective-6 PEC 31010 3 3 40 |60 ] 100
3. | 22XX7401 | Open Elective — 3% OEC 37007 3 3 40 | 60| 100
4. | 22L874XX | Open Elective — 4* OEC 310]00 3 3 40 160 | 100
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THEORY WITH LAB COMPONENT

5. | 22F17251 | VLS Design PCC ! 200(20 3 ] 4 | a0 60! too
PRACTICAL
6. 22E(7001 1 Indusirial Automation Labaoratory | PCC Giol4 1.5 3 ()()é 40 : 100
7| 22817001 lnslru_mcn?tatmn System Design PCC alolal 151 3 60 “ 40 | 100
l.aboratory j
EEC COURSES (SE/AE)
8. | 22E[7701 | Internship Training SEC -1 2 1 100 ‘ 0 | 100
TOTAL|15] 1] 4] 20 | 21 | 360 |340] 700
* - Four weeks internship carries 2 credit and it will be done in before Semester VI summer
vacation/placement training and same will be evaluated in Semester VI
SEMESTER VIII
S. Course . E | .
No Code Course Title Category | L1 T/ P | C | TCP | CEA | ESE {Tatal
EEC COURSES (SE/AE)
1. | 22k18901 | Project Work/Granted Patent | g fo foj20 | 10| 20 | 100 | 100 | 200
TOTAL; 0 |0 20 10| 20 | 100 100 | 200
Note:

* 1. As per the AICTE guideline, in Semester L, I, 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 subjects in Semester 1, H, I[1 & 1V 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 admitied in

the Academic Year 2021 —22.
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OPEN ELECTIVE I AND I
{(EMERGING TECHNOLOGIES)

(To be offered tor the students other than CSE. 1T, AI&ML. LECE & BIOMFETICALY ,
i PERIODS TOTAL
3 COURSE CATE EEK ; T
SL. CODE COURSE TITLE | .. PERWEEK | CONTACT | crgprts
NO. GORY 11 19 PERIODS | :
! Artificial Intelligence and T 10l 2 4 3
22A16401 Machine Learning OEC h ’
Fundamentals
2 22056401 | Blockchain Technology OEC | 2 |02 4 3
- 22EC6401 | Cyber security OFEC | 2 102 4 3 }
4 e loT Concepts and 20102 4 3
22EC6402 Applications OEC
3 221T6401 Data Science and Analytics | OEC 210 4 3
6 . Augmented and Virtual 2 gl o2 4 2
I 22BM6401 Reality | OEC ’
OPEN ELECTIVE I AND I
(To be offered for the students other than AUTO, AERO, AGRL MECH, MCTS. CIVIL, FEE.
CHEMICAL, FOOD TECH, E&I)
CATE PERIODS TOTAL
SL. | COURSE COURSE TITLE GORY PERWEEK (;ONTAC CREDITS
No.| CODE L IT| P I'PERIOD
S
] 22AE6401 Space Science OEC 3 ol o 3 3
Introduction to Industrial
7 - \
2 ‘2MT640] Engineering O!’_‘,Cr 3 O 0 2 3
Industrial Safety and
27 n
3 2IMT6402 Environment OEC 5 1910 3 3
- Climate Change and its
4 22CE640] Impact & OEC 3 ol o 3 3
< . Environment and Social
22 2
2 22CE6402 Impact Assessment OEC 300710 3 3
6 22ME6401 | Renewable Energy System OEC | 3 o1 o 3 3
- Additive Manufacturing
7 22MLE6402 systems OEC 3 1ol 0 3 3
Introduction to Industrial .
8 22E16401 Instrumentation and Control | 9FC 3]0 0 3 3
Graphical Programming using .
9 22E]6402 Virtual Instrumentation OEC 3 0 3 3
. Fundamentals of Automobile g
10 22AU6401 Engineering OEC 3 101l 0 3 3
b 22AU6402 | Automotive Vehicle Safety | OEC | 3 ! g | ¢ 3 3
12 22EE6401 | Digital Marketing OEC 30010 3 3
13 22EE6402 | Research Methodology OEC 3 0l o 3 3
14 | 22FT6401 | Traditional Foods OEC | 3 {0 0 3 3

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

branches
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(Note: Each programme in our institution is expected to provide one course only) » '

OPEN ELECTIVE IlI

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

catE| PERIODS T TOTAL
SL. |COURSE COURSE TITLE Goryl © ERWEEK | CONTACT | CREDITS
NO.| CODE —51p| PERIODS
Smart Sensors for Engineering | OEC
1| 22E17401 | 0 s 30000 3 3
2 |22E17402 | Blectrical Encrgy Management | OEC | 3|0 | 0 3 3
OPEN ELECTIVE IV
PERIODS | TOTAL
SL. |COURSE CATE| pERWEEK | C
~ COURSE TITLE ONTACT | CREDITS
NO.| CODE GORY ——15T7p | PERIODS
1 General studies for competitive :
22187401 |0 s opc | 3 |00 3 3
2 Human Rights, Women Rights
22187402 | 1d Gender equity QEC 3100 3 3
3
221.87403 [Indian ethos and Human values OEC 3 010 3 3
4 [Financial independence and
22187404 | nagement OEC | 3 |00 3 3
5 221.57405 [Yoga for Human Excellence OEC 3 lolo 3 3
6 | 22057406 Democracy and Good OEC | 3 |00 3 3
7 |22LS7407 NCC Level - II OEC | 3 oo 3 3

78



PROFESSIONALELECTIVE COURSES:VERTICALS

Vertical I  [Vertical II ertical IIT ertical 1V ertical V ertical VI
Applied Health care dvanced lectronics &  [Control and rocess
Instrumenta |[InstrumentationMeasurements ommunication [Automation nstrumentation
tion and Control ystems '
© 22EI5301 * 22E15304 - 22EI5307 . 22EI5310 ; 22EI5313 . 22EI5316
. Power plant : Bio-Medical ; Micro Electro  Embedded ¢ Plant ' Instrumentation |
Instrumentation | Instrumentation; Mechanical ~ Systems ¢ Automation - and Control in :
: ; ! Systems ¢ and TIOT - paper Industries
22E15302 i 22E15305 - 22E15308 . 22F15311 . 22E15314 - 22EI5317
Industrial i Telemetry and . Wireless * Communication® PC based " System ?
. Poliution : Telecontrol - Instrumentation = Engineering ! Instrumentation’ Identification
Control o o o
© 22EI5303 ¢ 22EI15306 ¢ 22EI5309 - 22FI5312 . 22EI5315  22EI5318 ‘
© Safety ; Digital Tmage | Wearable ¢ Fundamentals | Introduction to . Industrial data
Instrumented | Processing . Technology of - Soft - Communication |
Systems ' - Nanotechnolog . Computing :
. yand X ‘
_ : Nanoelectronics? , :
22E16301 22E16303 22E16305 22E16307 22E16309 22E16311
Piping and Medical Fiber optics and | Digital Signal | Advanced Project and
[nstrumentation | Robotics Laser Processing Control Theory | Finance
Diagrams Instrumentation Management
22E16302 22E16304 22E16306 22E16308 22E16310 22E16312
Virtual Diagnosis and Machine Industrial Robotics and Instrumentation
Instrumentation | Therapeutic Monitoring and | Electronics Automation and Control in
Equipment Control Petrochemical
Industries
22E17301 22E17302 22EI17303 22E17304 22EI7305 22EI7306
Computer Occupational | Computer Vision Microcontroller | Introduction to { Instrumentation
Control of Health and and Image Based System DCS System design
Process Safety Processing Design
Management

Note: Students are permitted to choose all professional electives from any of the verticals.
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DETAILS OF VERTICAL I: Applied Instrumentation

L. | COURSE cate | EERIODS TOTAL |
NG| CODE COURSE TITLE GORY PER WEEK | cONTACT | CREDITS
' : L 1T P pERIODS
(| 22EI5301 Power plant o . N
: Instrumentation PEC 3 010 2 2
5 | 22E15302 Industrial Pollution ) ' .
£ Control PEC 3 0 0 3 3
L | 22E15303 Safety Instrumented
2. Systems PEC 3000 3 3
Piping and
4 22E16301 Instrumentation
Ny Diagrams PEC 3 L0000 3 3
5 22E16302 Virtual -
o Instrumentation PEC 3 019 2 3
6 22E17301 Computer Control of . .
. Process PEC 3 0 0] 3 3
DETAILS OF VERTICAL II: Health care Instrumentation
) CAT PERIODS TOTAL
SI..| COURSE COURSE TITLE | 0 PER WEEK| ONTACT | CREDITS
NO. CODE L1 T P | pERIODS
RY
i 22EI15304 | Bio-Medical
: Instrumematian PEC 370 0 3 3
N 22EI5305 | Telemetry and . .
- Telecontrol PEC 3.0 0 3 3
n 22E15306 | Digital Image . .
- Processing PEC 3100 2 3
22E16303 |- . .
4, Medical Robotics PEC 3|0 0 3 3
5 2916304 Diagnosis 'and
. Thet:apeuﬂc PEC 3lol o 3 3
Equipment
6 22E17302 | Occupational Health R
) and Safety Management| PEC 31010 3 3
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DETAILS OF VERTICAL HI: Advanced Measurements and

Control

S COURSE CAT PERIODS | TOTAL
o CODE COURSE TITLE ol PER WEEK| ¢cONTACT | CREDITS
NO. FCO TLTTT P | pgriops
RY o
l 22E13307 | Micro Electro . . - "
‘ Mechanical Systems PEC 30 0 o 2
2 22E05308 | Wireless ‘ PEC 3,01 0 3 3
Instrumentation
3 22E15309 Wearable PEC 3000 0 3 3
Technology
4 22E16305 | Fiber optics and Laser
; Instrumentation PEC 310 0 3 3
5 22E16306 | Machine Monitoring PEC |3]0! 0O 3 3 |
and Control j
6 22E17303 lCormpul)'e‘r Vision and PEC 3101 0 3 3 i
mage Processing ;
DETAILS OF VERTICAL 1V: Electronics & Communication
systems
gL, | COURSE CAT PERIODS TOTAL
NG CODE COURSE TITLE | PER WEEK| CONTACT | CREDITS
' | GO TUTTT P pgrIODS
RY }
i. 22E15310 Embedded Systems PEC 310 0 3 3
9 22E15311 Communication PEC 300! 0 3 3
Engineering
Fundamentals of .
5 | 22EI5312 | Nanotechnology PEC 13|10} 0 3 3
’ and
Nanoelectronics
g Digital Signal
4. 22E16307 | prcessing PEC [3|0] 0 3 3
27EI63 n
5. 22E16308 Industrial Electronics PEC 31010 3 ?
22E17304 Microcontroller PEC 3ol o 3 3
6. o Based System
Design
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DETFAILS OF VERTICAL V: Control and Automation

PERIODS

- COURSE CAT E S ' TOTAL |
NO. CODE COURSE TITLE | o0 PER WEEK| cONTACT * CREDITS!
' v LT P | PERIODS ;
RY
} 22E15313 | Plant Automatton and . . . A
N ”OT PE( D 0 (] ] D
22F15314 g
2. PC based PEC [310] 0 3 3
Instrumentation
. 22FE15315 . ; '
3 Imroduc_t:on to Soft PEC slol o 3 3
Computing
4 22E16309 | Advanced Control
' Theory PEC 370 0 3 3
5 22E16310 | Robotics and . . .
' Automation PEC 310 Y 3 I,
0. 22RI7305 1 14roduction to DCS PEC 3100 0 3 3
DETAILS OF VERTICAL VI: Process Instrumentation
SL COURSE CAT PERIODS TOTAL
X CODE COURSE, TITLE ' PER WEEK|  coNTACT | CREDITS
NO. EGO LIT| P |
PERIODS
RY
T
' N pap PEC 31000 3 3
Industries
2
2. 22EI5317 System ldentification PEC 370 0 3 3
3 22E15318 | Industrial Data
) Communication PEC 310 0 3 3
4 22EI6311 Project and Finance
) Management PEC 3101 0 3 3
Instrumentation and
5 22E16312 | Control in . .
: “| Petrochemical PEC 3,000 3 3
Industries
22E17306 ; :
6. Inst'rumentat:on System PEC 310l o 3 3
design
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Enrolment for B.E./ B. TECH, (HONOURS) / Minor Degree (optional)

A student can also optionaliy register for additional courses (18 credits) and becomte 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 ot 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 1o 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).

VERTICALS FOR MINOR DEGREE
Heads are requested to provide one vertical from their program to offer for other program students to
register for additional courses (18 Credits) to become cligible for the B.E./B.Tech. Minor Degree.

Note: Each programme should provide verticats for minor degree —

ELECTRONICS AND INSTRUMENTATION ENGINEERING OFFERING
MINOR DEGREE IN INSTRUMENTATION AND CONTROL

c Periods Per | Total ,
S No ourse Course Title Category week Contact | Credits
Code \
L T P Periods
L | 2815601 DS MDC | 3|0 |0 3 3
Transducer Engineering
Sem 6:
2. 22E16601 Measurements and Measuring MDC 3 0 0 3 3
[nstruments
3. | 22B16602 ST &
' - ~ [Industrial Instrumentation MDC 3 0 0 3 3
Sem 7:
4. 22EI7601 Industrial data Communication MDC 3 0 0 3 3
- Sem 7:
“ .
3. | 22E17602 Powerplant Instrumentation MDC 310109 3 3
. Sem :
6. | 22E18601 [ndustrial Automation MDC 3 0 0 3 3

*MDC — Minor Degree Course
In addition to the above the following additional courses for Minor Degree can also be given to the

student’s commaon to all the branches.
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Vertical 1
Fintech and Block Chain

| N 1 Periods Per ] Total ,
5. Course Course Title | Category week C(m.tact Credits
No | Code " n ’C[T-— P Periods
1 ggcgséaiwdﬁ{anciaﬁ/lah&genmnl M DC_J_ 3 i o 7JL S 3 3
T ~Fundamentals of T ol 5 \
2 22XXXX | Investment | MDC 3 ) i -
Banking. Financial | R 1o 0 3 5
3 ~aX XXX | Services and Insurance | MDC 2 B -
Introduction to
Biockehain and s ~ 3 3
4 X N Mpc | 3] 0|0 3
ZIXXXX Applications
Fintech Personal Finance - 0 0 3 3.
3 22XXXX | and Payments MDC ” )
6 X XXX | Introduction to Fintech MDC 30 0 3 3
Vertical I1
Entrepreneurship
S ——
f Periods Per Total
S. .
Course Code Course Title Category week Contact | Credits
No L 11T [ p | Periods
' Foundations of », 3 1
1 22BAS601 . mpc |30 0 2 3
Entreprencurship
Introduction to Business 3
2 ) 340 0 3 3
22BA6601 | Venture MDC o B
Team Building & .
3 72 BA6602 | Leadership Management MDC 30010 2 3
for Business
Creativity & Innovation 3
4 | 22BA760Y |. .o ) mpc | 3]0 0 2 3
in Entrepreneurship
Principles of Marketing .
5 | 22 BA7602 | Management For vMpe | 31900 3 3
Business
Human Resource .
6 | 22 BA8601 | Management for MDC 3101 0 3 3
Entrepreneurs
Financing New Business 3 A
7 | 22BA8602 |, § mpc [ 3100 7 3
Ventures -
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Verticat 111

Environment and Sustainability

g C Periods Per Total
S. ourse . : N
. > Course Title Category week - Contact | Credits
No Code = ; :
L P : Periods
Sustainable infrastructure . o
I e ' 3 01 0 3 R
22CE5602 Development MDC i ! ’
| Sustainable Agricufture ] '
Z 22XXXX | and Environmental MDC 3 erd 3 3
Management :
3 2IXNXXX Sustainable Bio Materials MDC 3 U 0 3 3
Materials for Energy . A
4 ' . ¥ 3 0] 0 3 Kk
2IXXXX Sustainability MDC ’
5 22XXXX | Green Technology MDC 3000 3 3
6 1INXXNX Envil‘*om‘nental Quality . MDC 3 00 3 3
Monitoring and Analysis .

B.E (Hons) ELECTRONICS AND INSTRUMENTATION ENGINEERING

Vertical I Vertical 11

IoT and Smart Sensors

Process Control

Vertical 111

Industrial Automation

i Sem 5: Sem 5:
e e 22E15204 22615205
SN . Instrumentation Practices in Drives and control svstem
Introduction to Internet of Things . ‘ i . -
Industries for Automation

Sem 6: Sem 6: Sem 6:
22E16202 - : 22El62

E1620 22E16204 El6206

Principle of Sensors and Signal

Adaptive control

Applied Industrial

Conditioning Instrumentation
Sem 6:
Sem 6: Sem 6: 22E16207
22E16203 22E16205 Instrismentation in Building

Embedded systems for 1oT

Advanced Process Control

Automation

Sem 7: ’S’;’?gl’;()-t Sem 7:
22E17202 {J—nit 0— eration and control 22E17206
{oT for Industry Automation P Machine vision system
Sem 7: Sem 7: Sem 7:
EI7303 22E17205 22E17207
o ) . Advanced Instrumentation SCADA systems and its
Optical sensors and photonics -
. Systems applications
Sem 8- Sem 8: Sem 8:
:"’EIS’;(}I 22E18202 22E18203
o . Industrial safety and Hazard Technological Trends in
Smart Instrumentation _ =
Management Automation
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Vertierl 1
B.E (Hons) Electronics and Instrumentation Engineering

with Specialization in loT and Smart Sensors

. n Periods Per | Total
b{ (?m;: S¢ Course Title Category | week Contact, | Credits
No | Code LT Ip Periods
| 22E15203 In‘tr(‘)(%um ton 10 Internet pC 3 0 0 3 3
of Things
5 | 29m16200 1 Principies of Sensors and PC 31010 3 3
Signal Conditioning o
3 AIEI6203 t—.{mbedded svstems for pe T 0 3 3
lo'F
4 |2o8i7202 | 107 for Industry PC 13|00 3 3
Automation
5 |oopi7pez | Optical sensors and pc |3lo] o 3 3
_ photonics
6 | 22EI8201 Smart Instrumentation PC 310 0 3 3
Vertical 11
B.E (Hons)_Electronics and Instrumentation Engineering
with Specialization in Process Control
S Course Periods Per Total
- ONTSe Course Title Category | week Contact | Credits
No | Code !
L |1 |P Periods
| 29E15204 .Inst'rumen‘tatlon Practices pC 3 ol o 3 3
in Industries
2 | 22E16204 | Adaptive control PC 3 0 0 3 3
3 22E16205 | Advanced Process Control pPC 3 0 0 3 3
4 | 22E17204 | Unit operation and control PC 310 0 3 3
s | 22E17205 Advanced Instrumentation pC 3 0 0 3 3
Systems
6 | 22618202 Industriat safety and pC 3 0 0 3 3
Hazard Management
‘ Vertical 111
B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in Industrial Automation
S Course Periods Per | Total
Course Title Category | week Contact | Credits
No | Code .
_ L IT Ip Periods
! 29E15205 Drives and C(?ntrol system PC 3 0 0 3 3
for Automation
2 | 22E16206 | /PPlicd Industrial PC 13 0|0 3 3
Instrumentation
Instrumentation in
22
3 | 22E16207 Building Automation Pe 310 0 3 3
4 1 22E17206 | Machine vision system PC 300 0 3 3
5 | 22E17207 | SCADA systems and its PC |3 (0] 0 3 3
applications
6 | 27E18203 Technoiqglcal Trends in PC 110 0 3 3
Automation
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SEMESTER-WISF. CREDIT DISTRIBUTION

B.E./B.TECH.PROGRAMMES - ;
S.No. | Course Credits per Semester Total
Area ; -4 Credits
1 I 111 v A% vl v VIl
| HSC 3 3 - 2 - 3 - b - 11
2 | BSC 7 9 4 - - . : - 20
3 ESC 6 4 5 - - - - - 18 |
4 PCC - 3 13 20 12 7 9 - 64
5 | PEC - - - - 9 9 - - 18
6 | OEC - - - - - 3 9 - 12,
7 | EEC 3 3 3 I I 2 2 0 25
8§ | MC v v v
Total | 19 22 25 23 22 24 20 10 165

CREDIT DISTRIBUTION R2022

Semester i 1 11 v A% vl Vil VI Totak
Credits 19 22 25 23 22 24 20 10 165

Lol

-——'"_'—-’—_'___._- \
Chairman BoS Dea Aca(lemic§
Chairman - BoS pean (Academics) PRINCIPAL
EIE - HiCET HiCET Hindusthan Coflege Of Engineering & Technolee

COIMBATORE - 641 032,
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SEMESTER -V

Programme Course Code Name of the Course L. T
N . . #

B.E. 22E15201 Industrial Instrumentation-11 3 0

1. Encapsulate the principle and operation of mechanicat flow meter with installation techniques.

Course 2. [Hustrate the operation of electrical and other flow meter.
. Se - ' - . .
Objectiv 3. Understand the operation of quantity meters. air flow meters and mass tlow meters,
Ibjective . - . :
) 4. Discuss displacement and angler measuring Instraments.
5. Learn the measurement of Viscosity, Humidity and Moisture.
Unit Description

mn

v

Course CO3:
Qutcome

MECHANICAL FLOW MEASUREMENT

Theory of fixed restriction variable head type flow meter- Orifice flow meter, Venturi tubes, Flow nozzle,
Dall tube. - Installation of head flow meters.~ Pitot wbe - Differential pressure transmitters - Quantity
meters, Inferential flow meters, Mass flow meters-Smart flow meter-Applications and practical challenges
of orifice and venture meters in process industries.

ELECTRICAL FLOW MEASUREMENT

Electromagnetic flow meter, Ultrasonic flow meter, Laser Doppler anemometer — Purge flow regulators,
Cross corretation fow meder, Solid flow measurement. Vorlex shedding flow meters — Flow switches —
Anemoineters ~Mechanical anemometer. Flow meter calibration ~ Flow meter selection,

QUANTITY METERS, AREA FLOW METERS AND MASS FLOW METERS

Positive displacement flow meters: Nuotating disc. Reciprocating piston and Oval gear flow meters —
Inferential meter — Turbine flow meter - Variable Area flow meter; Rotameter —theory, characteristics,
installation and applications — Mass flow meter (— Angular momentum — Thermal, Coriolis type mass
flow meters — Calibration of flow meters: — Application of flow meters in refineries, water supply and
waste water treatment.

DISPLACEMENT & ANGLE MEASUREMENT

Classification — Plig and Snap gages, Vernier caliper, Dial indicator, Comparator, Optical Flats,
Interferometer, Toolmakers microscope, Autocollimator, Coordinate autocollimator. Displacement
transducer: Elastic, Sliding contact, Variable self inductance, Variable mutual indoctance, LVDT,
Rotational variable differential transformer. Angle measurement : Protractors, Sinebars, Goniometers, and
Clinometers.

TRANSMITTERS

Pneumatic transmiiter: Operation - Electronic transmitier: Study of 2 wire and 4 wire transmitters —
Operation of Electronics and Smart transmitters — Principle of operation of flow. level, temperature and
pressure transmitters — Installation and Calibration of smart and conventionat transmitters.

TFotal Instructional Hours

CO1:  Understand on mechanical flow meters

CO2: Realize the operation of electrical and other flow meter,

Tomprehend quantity flow meters. variable area flow meters, mass flow meters.
C0O4: Choose the instruments for displacement and angle measurement

CO5:  Acquire information on types of transmitters.

TEXT BOOKS:
T1 - E.O. Doebelin, “Measurerment Systems — Application and Design™, Tata McGraw Hili Ltd., 201
T2 - R.K. Jain, “Mechanical and Industrial Measurements™, Khanna Publishers, New Delhi, 2011.

REFERENCE BOOKS:

R1 - K.Krishnaswamy and S.Vijayachitra “Industrial instrumentation™, New Age International, 2010.

R2 - D. Patranabis, “Principles of Industrial Instrumentation”. 3rd Edition Tata McGraw Hill Ltd..2017.

R3 - Liptak. B.G., Instrumentation Engineers Handbook (Measurement), CRC Press, 2003,

R4-Singh,S.K., Industrial Instrumentation and Contrel, Tata McGrawHill Education Pvt. Ltd., New Delhi, 2009,
R3-lJain, R.K., Mechanical and Industrial Measurements, Khanna Publishers, Delhi, 1999.

P
0 3

Instructional
Hours

"9

9
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R6- Javashankar, V., “Lecture Notes on Industrial Tnstrumentation”™ NPTEL. [-Learning Course. T Madras.

WEB REFERENCE:
1 hrtpsy//nptelac.in/courses/ 1 08/105/108105064/

Mapping of COs with POs and PSOs

ros | po | Po [ Po|Po PO | PO |PO| PO | PO PO | PO | PO PSO | PSO
PSO i 2 | 3 | 4|56 | 7] 89 w2 1 2
CO1 3 2 3 1 ] - - - . - 2 2 3
CO2 3 3 2 1 ] - - , - - - 2 3 3
CO3 3 2 3 2 2 . - - - - - 203y 3
CO4 2 2 3 2 2 - - - - - - 3 2 3
COs 3 3 2 v 2] -] -] - I 2 3 3
Avg 28 |24 26 [1ajte6] - | -] - - o - 227 26 3

1-Low, 2-Medium, 3-High, *“-” No correlation

Y

i
Chairman - BoS
EIE - HiCET

\ J‘f
Dean [Academics)
HiCET




Programme/ L T r C

Sem Course Code Name of the Course
Lo s Microprocessors and Microcontrollers
B.E. /3 22EE5202 (Common to EEE/EIE) 3 v ) 0 3
The student shouid be able to
I. Understand the fundamental components of 8085 architecture.
Course 2. Understand the concept of peripheral s interfacing with assembly language programuming
Objective 3. Study the fundamental architecture of 8051 microcontroller and its programming concepts.
4. Understand the fundamenial and programming concepts of arduinouno controller
5. Learn the architecture study of advance microprocessors and microcontrollers
o . Instructional
Lintit Description -
Hours
Intel 8085 PROCESSOR
[ 8085 architecture~ Pin diagram -Imterrupts - Vendors in microprocessors - Addressing Modes - 9

fnstruction set - Stack and Subroutine Instructions - Simiple Assembly Language Programming

8085 INTERFACING .
i Study of Architecture and Programming of Peripheral 1C"s:8255 PPI, 8259 PIC, 8251 USART. 8279 .9
Keybeard Display Controller and 8253 Timer/ Counter.

S051MICROCONTROLLER
111 Functional block diagram -~ Instruction format and addressing modes — Interrupt structure — Timer -0 g
ports —Interfacing: LED — 7 segment display —~ Keypad - Simple programming

ARDUNIO UNO CONTROLLER
AVR Architecture —~ pin diagram — communication — Concept of digital and analog ports - Programming

[V concepts IDE. Arduino data types — Variables and constants — Arrays and strings- Functions —Simple 9
programming examples

MICROCONTROLLER APPLICATIONS
Y Closed Loop Control of Servo Motor, Stepper Motor and Washing Machine Contral - Arduino based Iy
Control of Traffic Lights, Home Automation System -Introduction to Raspberry pi.

Total Instructional Hours 45
Al the end of the course, the learner will be able to
CO1: Study the architecture of 8085 microprocessor and programming concept involved in 8085,

Course N . . . St . L= R
Outcom CO2: Understand the commonly used peripheral/ interfacing 1C’s with its programming,
C N . . .
. CO3: Understand the architecture and prograniming concepts of 8051 microcontrotler,

CO4: Learn the advanced controller fundamentals and programming

CO&: Understand the applications and role of advanced microcontrollers

TEXT BOOKS:

TV - R. 5. Gaenkar, “Microprocessor Architecture Programming and Application™, Penram International Publishing Private limited,
6th edition, Oct 2013,

T2 - Jeremy Blum, “Exploring Arduino: Tools and Techniques for Engmeering Wizardev”, John Wiley & Sons, Inc.2nd Edition,
Oct 2021

REFERENCE BOOKS:

R1 -, Muhammad Alt Maztdi, Janice GillispieMazidi. RolinD.Mckinlay. “The 8051 microcontroller and embedded systems using
assembiy and C™, 2nd Edition. Pearson Education, 2011

R2- Krishna Kant, “Microprocessors and Microcontroliers”™, Prentice —Hall of India, New Delhi, 2017

R3 - J. M. Hughes, “Arduino: A Technical Reference”™, 1st Edition, O'Reilly Media, Inc, USA, 2016

Mapping of COs with POs and PSOs

PO& | PO | PO | PO [PO PO | PO | PO | PO | PO | PO | PO | PO | PSO | 'PSO
PSO 1 | 23 45| 6|7 |8 |9 || 12 .2
o1 2 2103 1 1 - - - - - - 2 2 3
Cco2 3 3 2 1 1 ] } } ) _ - 5 3 5
CO3 3 2 3 2 2 - - - - - - 2 3 2
CO4 2 2 3 2 2 - - - - - - 3 2 3
COs 3 3 2 | 2 - - - - - - 2 3 2
Avg 26 |24 |26 | 1416 - - - - - . 122 26 | 24
: ( 1-Low, 2—M‘ef9§gglf:g{‘}i\i,gtg%\f‘—” No correlation /4\
Chairman - 8¢S Q" [/ Dean (ATAQEMICS)
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Programme Course Code Name of the Course ' L T P ¢
B.E. 22E15251 Control Systems °

[0%]
=
¥}
]

Understand the basics of control system and its modeling.

I
. 2. Impart knowledge about time domain systems.
Course N S N . oY
S 3. Facilitate on frequency domain analysis methods.
Objective . . .- T )
4. Establish methods of sfability analvsis and controlier compensators.
3. Qutline on state space and sampled data control svstems.
. L Instructional
Unit Deseription )
Hours
CONTROL SYSTEM MODELLING
Control System: Terminclogy and Basic Structure - Open and closed loop systems — Transfer .
] Function models - Mechanical and Electrical systems — Analogies: Force — voltage, Foree - current 043
& Torque —~ voltage, Torque - current — Synchros — AC and DC servomotors - Simmlation of basic
hlocks of control sysiem using MATLAB
TIME RESPONSE ANALYSIS
Block diagram reduction techniques — Signal flow graphs — Standard test signals — Order of a system -
1 —step, impulse response of first order systems — second order system — Time domain spectfications — 0+3
Effect on an additional zero and an additional pole - Static Error constants — Steady state error.
Simulation of time response of First and Second order system using MATLAB
FREQUENCY RESFONSE ANALYSIS
m Frequency response — Frequency domain specifications — Bode plot — Polar plot - M and N Circles - 643

Phase margin and gain margin - Correlation between frequency and time domain specifications.
Sinnulation of Bode plot using MATLAR, Simulation of Polur plot using MATLAB

STABILITY ANALYSIS AND COMPENSATOR DESIGN
Characteristics equation — Routh Hurwitz eriterion ~ Relative and conditional stability, Root locus,
1V construction, stability criterion - Effects of P.PLPID controllers - Compensator — Types — Lag, lead 6+3
and lag-lead networks — Lag-Lead compensator design using Bode plot. Simulation of Root Locus
using MATLAR

STATE MODELS A\JD SAMPLED DATA SYSTEMS
Concept of state and state models — State models for linear and time invariant Systems — State model
of Armature and Field control system — Solution of statc and output equation - Concept of

\Y - . 6+3
Controllability and Observability. 7
Introduction to digital control system, Introduction of Digital Controllers (Qualitative Treatment
only). Problem sinnlation in MATLAR using state model

Tetal Instructional Hours 45

CO1:  Apply the gained knowledge for modeling of mechanical, electrical control systems.

CO2:  Analyze the different order systems with various inputs and their response.
Oct}:tl(i:e CO3; FEstimate the various frequency domain specifications by phase analysis.

CO4:  Realize the various stability criterion techniques and compensators.

CO5:  Develop a state model of various systems and analyze their stability.

TEXT BOOKS:
T1 - Katsuhiko Ogata, “Modern Control Engineering”, PHi, 6® Edition, 2013,
T2 - Nagarath. 1.1, and Gopal, M,, “Centrol Systems Engineering”, New Age International Publishers, 2017.

REFERENCE BOOKS: :

R1 - Richard C. Dorf and Robert H. Bishop, “Modern Control Systems™, Prentice Hall of India, 2012,

R2 - M.Gopal, “Digital Controf and State Variable Methods™, Tata McGraw-Hill, New Delhi, 2003.

R3- Nagoor Kani A ** Controt Systems Engineering,” RBA publications, Chennai, 2006.

R4-M Gopal, “Control System: Principle and design”, McGraw Hill Education, 2012,

R5 - NPTEL Video Lecture Notes on “Control Engineering “by Prof. Ramkrishna Pasumarthy. IFT Madras.

WEB REFERENCES:

1. httpsi/nptel.ac.in/courses/ 108/106/108 106098/
2. hups:/nptelac.in/courses/108/102/108102043/
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Mapping of COs with POs and PSOs

PO& | po | PO | PO | PO | PO | PO | PO | PO | PO FO PO PO PSO | PSO
PSO 1 2 3 4 5 6 7 8 9 19 11 12 I 2
€01 3 3 2 3 ! - - - - - - 2 3 3
CO2 3 3 3 3 l - - - - - - 2 3 3
CO3 3 3 3 2 | - - - - 2 3 3
C04 3 3 3 3 ! - - - - 2 3 3
CO5 3 3 2 2 ] - - - 2 3 3
Avg 3 3 26 1 26 1 - - - - - - 2 2.6 3

1-Low, 2-Mediun, 3-High, “-" No eorrelation

J

e
Chairman - Bos
EIE - HiCET
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Programme Course Code Name of the Course . T P C

B.E. 22E15001 Industrial Instrumentation Laborators W 0 4 1.5
1. Analyze various measurement schemes that meet the desired specifications and requirements.
CQ‘”SE 2. Interpret the principles of level and flow measurements.
Objective 3. Demonstrate various bio medical cquipments.
Expt. L . ;
\’2 Description of the Experiments

Determination of discharge coefficient of
a.Orifice plate.
b. Venturi meter.
¢.Pitot Tube,

2. Testing of pressure gauge using dead weight tester.
3. Measurement of viscosity of test solutions using Savbolt Viscometer *
4. Characteristics of temperature measurement
5. Level measurement vusing differential pressure transmitter
5 Measurement of absorbance and transmittance of test solutions using UV — Visible

’ spectrophotometer.
7. Standardization of pH meter and measurement of pH values of sample solutions,
8. Measurements of conductivity of test solutions.
9. Study of Control valve characteristics.
10. Real time measurement and analysis of ECG signal.
11. Measurement of Pulse rate and SpO2 using Pulse Oximeter

Total Practieal Hours 45

CO1: Ilustrate the characteristics of Pressure, Temperature, flow, level and viscosity measurements.
C02: Analyze the measured value for displaving or controlling the physical variables
Course CO3: Categorise different field instruments for different applications.
Outcome  CO4: Demonstrate the principles involved in different measuring technigues.
CO3: Examine the bio medical related measuring devices.

REFERENCES: . :
Ri-William C. Dunn, “Fundamentals of Industrial instrumeméti_on a:]d Process Control, Mc-Graw Hill, Professional, Second
Edition,2018. s .

R2- Laboratory manual prepared by the Department of Electronigs and ]nstr;smentauon Lnumeermg_, j01 7,
Mapping of COs w1ﬂﬂ’05 and PSOs

PO& PO | PO | PO | PO PO PO. | PO P.O PO PO | PO | PO | PSO | PSO
PSO i | 2 3 4 5 6 7.1 8 9 10 11 12 1 2
co1 3 2 2 1 - - - - 2 - - 2 3 3
€02 3 2 2 | ] . _ - 5 ) i 3 3 3
€03 3 3 2 | - - . - 2 - - 2 2 3
CO4 3 3 2 1 - - - , 2 R - 3 3 5
CO05 3 3 1 - . - - 2 . _ > 7 3
Avg 28 22221 - . - - 2 - - 22 126 .8

Dean (&

Chair@an - Bos
B0S HICET

it - Hiner
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Programme Course Code Name of the course L. T P C

N R Microprocessors and Microcontrollers Laboratory -
E L ES B . ; 0 0 4 1.5
B.I 22EES002 (Common to EEE and EIE) ,
1. Understand the assembly language programming with simple examples using 8085,
2. Study the concept of peripheral’s interfacing with assembly language programming using 8085.
Course - . ) . . ] . .
Obiective 3. Learn the assembly language programming with simple examples using 8051,
Ay . . . . .
! 4. Practice the basic programming concept and interfacing senser of Arduino.
5. Propose the concepts of Industrial drive interfacing concepts with programming,
E}:gt. Description of the Experiments
1. Arithmetic operations using 8085 microprocessor: 8-bit Basic Arithmetic eperations.
2. 8085 Programuning: Sorting Operations & Max / Min of numbers.
3. A/D interfacing and D/A interfacing with microprocessor.
4. Keyboard and 7-segment display interface with 8279 interfacing,
5. Programming demonstration of basic function witl 8331 microcontroller execuiion. -
6. Simple basic programming of Arduino micrecontreller.
7. Digital and Analog interfacing using Arduino microcontroller,
g Interface the stepper motor to perform clockwise and anti-clock wise rotation.
9. Traffic light controf interfacing with 8051,
to, Study on Raspberry pi.
Total Practical BHours 45
CO1: . Understand the 8085architecture and its programming execution.
. CO2:  Learn interfacing knowledge with difterent applications.
Course o N . . . .
0 CO3:  Study the simple and interfacing programming concepts of 8051,
utcome . . : .
CO4:  Understand the Interfacing and basic programming concept of Arduino.
CO35:  Understand the industriat application of microcontroller by various programming concepts,
Mapping of COs with POs and PSOs
PO& PO | PO | PO | PO | PO | PO PO | PO | PO PO | PO | PO PSO | PSO
PSO 1 2 3 4 5 6 7 8 9 16 | 11 12 1 2
cOo1 3 2 2 1 - - - - 2 - - 2 3 2
co2 3 2 2 1 - - - - 2 - - 2 3 2
cO3 3 3 2 | - . - - 2 - - 2 2 3
co4 2 3 2 I - - - - 2 - - 3 3 2
co5 2 3 3 I . - - - 2 - - 2 2 3
Avg 2.6 22122 | - - - - 2 - - 2.2 2.6 2.4

1-Low, 2-Medium, 3-High, “-” No correlation

Chﬂifman - BOS
kakl - HiCET
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N
Programme Course Code Name of the Course T
B.E. 22E15301 Power Plant Instrumentation 3 0 0
I Discuss the various methods of power generation.
Course 2 Analyzing the parameter for monitoring and controlling power plant
TR 3. Distinguish the vartous control loops available in boiler
Objective o o N . i N
: 4. Discuss the operation of turbines and various control methods
5. Outline the operation of nuclear power plant
. L Instructional
Unit Description -
Hours
METHODS OF POWER GENERATION
Types of Power generation - Methods of power generation: — Hydro, Thermal, Nuclear, Solar and 9
t Wind power - Piping and instrumentation diagram of a thermal power plant, Fuel measurement-
review of pressure and temperature measurement steam and water flow measurement.
MEASUREMENTS IN POWER PLANTS
Measurement of feed water flow, air flow, steam flow and coal flow — Drum level measurement —
1 Steam pressure and temperature measurement —~Turbine speed and vibration measurement ~Flue gas 9
analyzer — Fuel composition analyzer.
BOILER CONTROL. |
Combustion of fuel and excess air — Firing rate demand — Steam temperature control — Control of
Ili  deaerator — Drum level control — Single, two and three element control — Furnace draft control — 9
imploston — flue gas dew point control — Frimming of combustion air — Seot blowing. Case study:
failure analysis of furnace shell plate
BOILER CONTROL
[V Burners for liquid and solid fuels ~ Burner management — Furnace safety interlocks — Coal 9
pulverizer control — Combustion control for liquid and solid fuel fired boilers — air/fuel ratio
control— fluidized bed boiler — Cyclone furnace. Case study: failure investigation of a high pressure
CONTROL MECHANISMS IN TURBINE
v Types of steam turbines —impulse and reaction turbines ~compounding —Turbine governing system - 9
Speed and Load control — Transient speed rise — Free governor mode operation — Automatic Load
Frequency Control ~Turbine oil system — Oil pressure drop relay-— Oil cooling system — Turbine run
up system. Applications of turbine in wind power, hydropower, in heat engines. ‘
Total Instructional Hours 45
CO1: Outline the various methods of power generation
CO2: Correlate the important measurements of various parameter instruments associated with power
Course plants
Outcome CO3:  Identify the appropriate control loop in boilers

PROFESSIONAL ELECTIVE VERTICALS
Vertical I - Applied Instrumentation

CO4:  Appraise the burner and furnace management for boilers
C035:  Outline the operation of turbine

TEXT BOOKS:
T1 - Sam Dukelow.G, “The control of Boilers”, Instrument Society of America, 1991,
T2 - Krishnaswamy. Kand Ponnibala. M. *“Power Plant Instrumentation”, PHI Learning Pvt, Ltd., 2013,

REFERENCE BOOKS: :

R1 - Elonka .S MandKohan. A L, “Standard Boilers Operations™, Mc Graw Hill, NewbDelhi, 1994,

R2 - S.N.Singh, “Flectrical Power Generation, Transmission and Distribution”™, Prentice Hall of Tndia, 2011
R3 - P.K.Nag, “Power Piant Engineering”, Tata Mc Graw-Hill Education. 4th edition, 2014.

R4 - Tamilinani,“Power Plant Instrumentation”, Sams Publishers, 2016,

WEB REFERENCES:
1. https://nptel.ac.in/courses/112/107/112107291/

5 . Tty
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Mapping of COs with PQOs and PSOs

PO&K PO PO PO PO ro PO PO PO PO PO ro PO PSO PSO
PSO 2 3 4 5 6 7 8 9 | 10 It 12 1 2
Ol 3 3 } - - | - - - 208 3 3
CO2 3 3 2 - - 2 - - - - 2 3 3
CO3 3 3 i - - - - - - - - 2 3 3
CO4 3 3 2 3 - 1 ] - - - - 2 3 3
COs 3 3 3 3 - | I - - - - 2 3 3
Avg 3 2.8 1.8 1.2 - 1 0.4 - - - - 2 2.6 3
I-Low, 2-Medium, 3-High, = No corr,:lntion

Chairman - gos
EIE - BiCET

Dean (Ac demics)
HiCET
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Programme Course Code Name of the Course L. T
B.1. 22F15302 industrial Pollution Control 3 0

Interpret the types of poliution and its Reguolation.

Explain the sources and properties of poliutants.

Understand the methods of pollution control,

tmpart knowledge on Solid waste management.

Explain different contrel techniques for hazardous waste management.

o =

b —

L]

Course
Objeetive 2

h

Instructional

Linit Description

INTRODUCTION

Man & Environment - Types of Pollution, Pollution control aspects, Industrial emissions-Liquids.
1 Gases. Environmental Legislation - Environmental Acts and Rules - Standards for Ambient Air.

Neise Emission and Effluents Water quality management in India. Air {Prevention & Contrel of

Pollution) Act - Pollution control board and its guidelines.

POLLUTANT SAMPLING AND MEASUREMENT

Classification and properties of air pollution - Air pollution sampling and measurement - Types -
[l Collection of gaseous air pollutants - Stack sampling - Analysis of air pollutants: Sulphur dioxide.

nitrogen oxide, carbon menoxide - Types of water pollutants: Synthetic Analysis of air pollutants:

Treatment of liquid and gaseous effluent in industries

POLLUTION CONTROIL. METHODS

Introduction 1o Air pollution and control - particulate emission control - Cyeclone separators, fabric
Il filters - ESP and their constructional details and design aspects. Scrubbers: types - Gaseous

emission control by absorption ind adsorption. Introduction to water pollution control - Aeration -

Sedimentation - Filteration and its tyvpes - Membrane based water pollution control technigues,

INDUSTRIAL SOLID WASTE MANAGEMENT: HARZARDOUS WASTE

Nuclear wastes: health and environment effects, sources and disposal methods. Chemical wastes:
v health and environmental effects. treatment and ¢isposal: treatment and disposal by industry, off site

treatment and disposal, treatment practices in various countries. Biomedical wastes: types of wastes

and thetr control.

CONTROL METHODS OF HAZARDOUS WASTE MANAGEMENT

Scurces ard classification - Sources and characteristics of pollutants in fertilizer, paper and pulp
v industry. petroleum and pharmaceutical industries - Treatment methods: Biological, thermal

treatment - Disposal methods: Muricipal solid waste disposal - Land filling and Gasification and

Incineration.

Fotal knstructional Hours

Con: Explain the sources and types of pollution and its Environmental act.

w0

Hours

9

9

9

Co2: Identify the scurces and control methods of Air and water pollution in industries.

Course CO3: Assess Water poilution control with source correction methods.
Outcoine CO4: © Categorize the nature of solid wastes and their sources
COs: Select the appropriate treatment method required for treating waste water,

’ ...'v"‘ — 2

oo B '2 Mgy W I
TEXT BOOKS: R
T1 - Swamy A V.M, "]ndugtraal Pollutmn Control and Fnomg,é;w 7 I'gt Edition, Galgotia Publications, 2005,
T2 - Mahanjan S.P, "Pollution Control in Process Industries”, ist Ednmn Tata-Mcgraw Hill, 1985.
REFERENCE BOOKS :
R1 - Raa, C.S., “Environmental Pollution and Control Engineering”, 2nd Edition, Revised, New Age International, 2007
R2 - PrathapMouliP. "Air Pollution Control”, Ist Edition. Divyvalyothi Publishers, 2003.
R3- Narayan Rao M., and Datta A.K, "Waste Water Treatment”, 2nd Edition, Oxford Publication, 2005.

R4 ~ Pollution Control Law Series: Pollution Control Acts. Rules and Notification Issued There under, Central Pollution Control

Board, Ministry of Envirenment and Forest ,Government of India. 2006,

Web References:
1. https://mptel.ac.in/courses/ 105102089,
2. https://nptel.ac.in/courses/ 122106030,
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Mapping of COs with POs and PSOs

PO& [ po | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO | PSO | PSO
PSO 1 2 3 4 5 6 7 8 9 10 1 12 1 2
col | 3 3 2 3 1 1 g | - - - 2 2 3
coz | 2 2 3 3 ] 1 2 ] - . - a2 3
co3 | 2 3 3 2 1 ] B ] - - - 2 2 3
Cco4 | 3 3 3 3 ] 1 2 ] - - ] 2 3 2
cos | 3 3 2 2 1 I E ] - - - 2 3 3
Avg | 26 | 28 | 26 | 26 ] 1 2 ] - . - 2 2.4 2.8
1-Low, 2-Medium, 3-High, “-™ No correlation
wﬁ_}
BRI TR TS pean [ACadc tua. .,
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Programme Course Code Name of the Course L. T P
B.E. 22E15303 Safety Instrumented Systems 3 ] ]

Enumerate the standards applied to process control and instrumentation.

I
Course 2. Interpret the function of safety life cyele and hazard analysis. .
Objective 3. Understand the role of prevention and mitigation layers and their design.
' 4. Distinguish various SIL determination methods
3. Demonstrate the selection of methodology for the designed safety instrumented system
- . [nstructio
Unit Description
nal Hours
INSTRUMENTATION STANDARDS
| Instrumentation Standards - significance of codes and standards — overview of various types 9
-Introduction of various Instrumentation standards - review, interpretation and significance
of specific standards - examples ot usage of standards on specific applications.
INTRODUCTION TO SAFETY INSTRUMENTATION
I Introduction to Safety Instrumented Systems — Hazards and Risk — Process Hazards o
Analysis{PHA) — Safety Life Cycle-Allocation of safety functions to protective layers-SIS '
destgn and engineering .
PROTECTION LAYERS
Prevention layers:-process plant design-process control Svstem alarm  systems-physical
m protection. 9
Mitigation layers:-containment system-scrubbers and flares-Fire and gas systems-Evacuation
procedure.
SAFETY INTEGRITY LEVEL
IV Safety integrity levels- SIL determination methods- ALARP-Risk matrix-Risk graph-L.OPA- 9

examples for design of SIL

SELECTION OF TECHNOLOGY
V  Relay systems-soli-state sysiems-microprocessor based systems-PLC based systems-safety 9
PLCs-safety system complexity-communication with other systems

Total Instructional Hours 45

COl:  Gain knowledge on different industrial standards
CO2:  Gain knowledge on safety life cycle and function of protective layers.

O%?E;Zfe CO3:  Understand the ﬁmcltion of prevention and mitigation layers
CO4:  Select the SIL for given application.
CO5:  Choose the required technology for the proposed safety instrumented system.
TEXT BOOKS:
T1 - Paul Gruhn, P.E, CFSE and Harry Cheddie, P.E.. “Safety Instrumented Systems:Design,

Analysis, and Justification”, ISA, 2nd Edition, 2006.

T2- Safety - /\Nbl/[SA84.0{).OI -2004, “Part 1: Framework. Definitions, System Hardware

and Software Requirements; ANSIISA84.00.01-20047, “*Part 2: Functional Safety: Safety Instrumented Systems for the
Process Industry Sector; ANSI/ISA84.00.01-20047, “Part 3: Guidance for the Determination of the Required Safety
Integrity Levels- Informative”. Standards - ANSI/ISA-75.01.01 -2002 (60534-2-1 Mod): Flow Equations for Sizing

.

REFERENCE BOOKS: '

RI — Safety Instrumented Systems Engineering Handbook Kene\zs Consullmg Corporation — Columbus, OH, 2010,

R2-Control Valves: 1ISA84 Process Safety Standards and User Re§011rtes Second Edition, ISA, 2011; ISA88 Batch Standards and
User Resources, 4th Edition, ISA, 2011.

WEB REFERENCE:
hitps://onlinecourses.nptel ac.in/noc20 mg43/prcv1ws
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO 1 2 34| 56 | 7 8 9 10 11 | 12 2
Co1 3 2 3 | I 1 2 - - - - 2 z 3
co2 3 3 2 1 ] | 2 - - - - 2 3 3
CcOo3 3 2 3 2 2 1 2 - - - - 2 3 3
CO4 2 2 3 2 2 1 2 - - - - 3 2 3
CO5 3 3 2 I 2 I 2 - - - - 2 3 3
Avg 28 | 24 {26 1416 | 2 1 . - -1 220 26 3

L3

-_'______,/

1-Low, 2-Medium, 3-High, *-”* No correlation

Chairman - BOS
EiE - HiCET

/
Dean ( cademi
HiCET

cs)
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Vertical II - Healtheare Instrumentation

Programme Course Code Name of the Course Ly, T P
B.E. 22E13304 Bio-Medical Instrumentation _ 3 6 0 3
Recall fundamentals of human physiology.

l.
Course 2. Discuss about the Biopotential and its electrode.
Ob(i)eucltsitfe 3. Qutline the r_t:c01'<_:ling ancl~ moniu;)ring bimpedical ir}strulnems.
: 4. Infer the basic principles in medical imaging techniques.
5. Generalize abour life assisting and therapeutic devices.
Linit Description lnstruct:q
nal Hours

HUMAN PHYSIOLOGY

Human Body Overview: Introduction, Cell, Body fluids - Musculoskeletal. Gastrointestinal, 9
Endocrine system. Heart and circulatory system — The human respiratory system The human nervous
system., Kidney and blood flow - Biomechanics of bone - Biomechanics of sofi tissues.

BI1O POTENTIALS AND BIOPOTENTIAL ELECTRODES

Sources of bio electric potential, FMG, FCG, ERG, EEG. Flectrode Theory - Biopotential
1 electrodes Body surface recording electrodes. Internal electrodes, Electrode arrays. Micro electrode 9

Electrical safety in medical environment: shock hazards, leakage current-Instruments for checking

safety parameters of biomedical equipment.

RECORDING AND MONITORING INSTRUMENTS
Biomedical recorders — Patient monitoring systems -- Arrhythmia and ambulatery monitoring

m instruments — Foetal monitoring instruments — Oximeters ~Blood flowmeters — Cardiac output 9
measurement — Pulmonary function analysers — Blood gas analyzers — Blood cell counters —
Audiometers.

MODERN IMAGING SYSTEMS
X-ray machines and digital radiography —X-ray computed tomography ~ Nuclear medical imaging

IV systems — Magnetic resonance imaging system- Ultrasonic Imaging systems — Thermal imaging 9
systems. Endoscopy. Retinal Imaging - imaging application in Biometric systems.

THERAPEUTIC and ROBOTIC EQUIPMENTS
Cardiac pacemakers — Cardiac defibrillators — — Physitheraphy and electro theraphy equipment- 9

v S ) : X . ) . '
Haemodialysis machines- Lithotriptors — — Ventilators — Radiotheraphy equipment — Automatic drug
delivery systems. iCCU patient monitoring system - Nano Robots - Robotic surgery,
Total Instructional Hours 45
CO1: Summarize the concepts of physiology.
Course C02: Elaboration on bjopotential and electrodes.
Outco;ne CO3: Understand the measurement techniques of biomedical recording and monitoring instruments,

C04: Elaborate the basic principles in imaging techniques.

CO3:  Infer basic knowledge in life assisting and therapeutic devices.

TEXT BOOKS:

Tt - R.S Khandpur, “Hand Book of Bio-Medical instrumentation”, Tata McGraw Hill, 201 1.

T2 - Joseph J.Carr and John M Brown, “Introduction to Biomedical Equipment Technology™, Fourth edition, Pearson Education
Inc, 2013,

REFERENCE BOOKS:

R1 —John G.Webster, “Medical Instrumeniation: Application and Design”,3% Edition, Wiley Pvt Ltd., 2008.

R2—Leslie craomwell,. Fred ] Weibell, Erich A Pfeiffer., “Bia medical Instrumentation and Measuremems 20 edition, PHI

Learning Pvt Ltd, 2012.
R3 ~ Myer Kutz, “Standard Handbook of Biomedical Enumeermﬂ & Design’™ Mc Graw Hill, 2003.
R4 -M. Arumugam, “Bio-Medical Instrumentation”, 2 edition, Anuradha Publications, 2015.

WEB REFERENCE:
t.https://onlinecourses.swayam2.ac.in/nou23_bt05/preview
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO 1 2 | 3 4 s e |7 8 9 10| 12 1 2
CcO1 3 2 3 I | - - - . - - 2 2 3
Cco? 3 3 2 [ A R I A 2 3 3
CO3 3 SRR T T R R B N 2 3 3
CO4 2 2 3 2 2 - . X N . ] 3 2 3
CO3 3 3 2 I ) . - N - - ; 2 3 3
Avg 28 | 24 |26 146 - T ST - T2 2 3

1-Low, 2-Medium, 3-High,

L

Chairmun - BuS
EiE - HiTET

“_” No correlation
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Programme Course Code Name of the Course
B.F. 22E15305 Telemetrv and Telecontrol
1. Infer the concepts of telemenry systems
Course 2. List various types of modulation techniques and nterpret the crrors in transmission
T 3. Interpret the concepts ot telemetry and remote control
Objective . )

- 4. Infer the modem protocols

hy Summarize the use of fiber optics for telemetry and control

Unit

1

v

Course CO3-
Qutcome

Description

TELEMETRY FUNDAMENTALS AND CLASSIFICATION

Intrinsic Telemetry Principles Introduction - Functional blocks of Telemetry system - Methods of

Telemetry - Non Electrical, Electrical, Pneumatic, Frequency, Power Line Carrier Communication -
State of the art-Telemetry standards

MODULATION CODES

PAM — PFM - PTM - PCM 2- Bit Error Rate - Review of Modulation and Multiplexing: FM-AM,
FM-FM, PAM-AM, PAM-FM, PCM-AM - Quantization and Coenversion methods. Error in
Quantization - Bandwidth Consideration. -

FDM Systems

IRIG standards in FDM systems in FDM Telemetry - SCO's, Mux and Demux Circuits - Detectors
and Demodulators - Pulse Averaging - Quadrature FM and PLL. Mixers TDM  systems
(architecture)- TDM- PAM, PAM- PM, TDM- PCM systems — Synchronization - PCM generation -
Differential PCM, PCM reception and detection '

MODEMS

Digital modulation and Shift-keying - FSK - PSK — DPSK - QPSK - AM - Modem Protocols
Satellite Telemetry - TT and C services - Subsystems - The earth station.

OPTICAL TELEMETRY

Optical Telemetry Optical Fibers Cable — Sources and detectors — Transmitter and Receiving
Circutts; Coherent Optical Fiber Communication System,

Total Instructional Hours

COb: Students will be able to apply techniques of telemeiry and telecontrol

CO2:  Classify the types of modulation techniques and interpret the errors in transmission
Interprer the concepis of telemetry and remote control to real life applications
CO4:  Implement Modems & modem protocol.

COS5:  IHustrate the use of fiber optics for telemetry and control

TEXT BOOKS: . )
T1 - D. Patranabis, "Telemetry principles”, Tata Megraw Hill, 2007.T2 - A.S. Tanenbaum, Computer Networks, Pearson, 201 1.
REFERENCE BOOKS:

R1 - Gruenberg. 1. “Handbook of telemetry and remote control”,McGraw Hill, New York, 2006.
R2 - Telecontrol Methods and Applications of Telemetry and Remote Control — by Swaoboda G.,
Reinhold Publishing Corp., London, 1991

Instructionsl
Hours

9
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Mapping of COs with POs and PSOs

PO& PO | PO | PO (PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO 1 2 3 -4 |5 6 7 8 9 | 10 | 1 12 t 2
Co1 3 3 2 2 I - - . 2 2 3
Cco2 3 3 3 2 | 2 } - 5 3 3
CO3 3 2 3 2 o - - - - - 2 3 3
Co4 3 3 22 2 - - - - - 3 2 3
CO5 3 3 3 | 2 ) - - - 2 3 3
Avg 3 28 | 26 0 2 |18 - - - - -] 22 | 26 3
1-Low, 2-Medium, 3-High, “->* No correlation

Chairman . gog
EIE - HicET
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Programme Course Code Name of the Course
B.E. 22EL15306 Digital Image Processing
[. Interpret the fundamentals of digital image.
Course 2. Infer the basics of image enhancement technigue. :
5¢ . - . -
Obijectiv 3. Apply the image restoration and segmentation technique.
£ ' . .
: 4. Analyvze the wavelets and image reconstruction process.
5. Infer the image representation and Recognition technigue,
Unit Description

DIGITAL IMAGE FUNDAMENTALS
Digital Image Representation - Elements of Digital Image Processing system -Flements of Visual

 Perception - Image Sampling and Quantization - Relationship between Pixels - Color Models.

IMAGE ENHANCEMENT

| Spatial Domain: Point Operation. Histozram Madelling. Basics of Spatial Filtering - Smoothing
and Sharpening Spatial Filter - Multispectral Image Enbhancement.
IMAGE RESTORATION AND SEGMENTATION
Noise models — Mean Filters - Order Statistics - Adaptive filters — Band reject Filters — Band pass
i Fiiters — Notch Filters — Optimum Notch Filtering — Inverse Filtering — Wiener filtering
Segmentation: Detection of Discontinuities—Edge Linking and Boundary detection ~ Region based
segmentation-Morphological processing- erosion and ditation. Applications: Medical Image
Analysis-Sateliite and Remote Sensing Images
WAVELETS AND IMAGE COMPRESSION
Wavelets — Subband coding - Multiresolution expansions - Compression: Fundamentals — Image
IV Compression models — Ervor Free Compression — Variable Length Coding — Bit-Plane Ceoding -
Lossless Predictive Coding — lLossy Compression — Lossy Predictive Coding — Compression
Standards.
IMAGE REPRESENTATION AND RECOGNITION
Boundary representation — Chain Cade — Polygonal approximation, signature. boundary segments —
\Y Boundary description — Shape number — Fourier Descriptor, moments- Regional Descriptors —
Topological feature, Texture - Patterns and Pattern classes -~ Recognition based on matching.
Application - Security and Surveillance: Facial Recognition, and Activity Detection
Total Instructional Hours
COl: Summarize the fundamentals of digital image processing,
CO2:  Apply the spatial and multispectral enhancement techniques in an image.
Course CO3:  Construct the segmentation algorithm for restoration of digital image.
Qutcome . . . . L
CO4: Establish the image compression téchniques.
C05;  Assess the image Representation and.Recognition techniques,
TEXT BOOKS:

Tt -Anii Jain.K*Fundamentals of Digital Image Processing™, Prentice Hall of India Learning Pvt.L. td,2{}1 1.
C. Gonzalez, Richard E. Woods “Digital Image Pr acessing” Third Edition, Pearson Education, 2016.
REFERENCE BOOKS:
R1 - S.Jayaraman, E.Esakkirajan and T.Veerkumar, “Digital 1mage Processing™ Tata McGraw Hill
Education Private Ltd, 2009.
R2 - William K. Pratt, “Digital Image Processing: PIKS Scientific Inside”. Wiley Student Edition, 2010.
R3- Munesh.C. Trivedi and Dr. Sanjay. M. Shah. “Digital Image Processing”. Khanna publications. 2012.
R4 - Kenneth R Castleman “Digital Image Processing”, Pearson education 2007,

T2 - Rafeal

L

Instructional
Hours

9

45
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Mapping of COs with POs and PSOs

PO& PO | PO | PO PO |PO | PO | PO | PO | PO | PO | PO | PO | PSO  PSO
PSO 1 2 3 4 5 6 7 8 Y 1w o1 | 12 1 2
CO1 3 3 2 2 | - - - 2 2 3
co? 3 3 3 2 2 . ] I 3
CO3 3 2 3 2 2 - - - 2 2 3
CO4 3 3 2 2 2 - - - - - 3 2 3
CO5 3 3 3 2 2 - - - - - 2 2 3
Ave 3 28 | 26 | 2 [ 18] - - - 2.2 2 3

W

<
Chairman - BoS
EIE - AiCF

1-Low, 2-Medium, 3-High, “-™ No correlation

Dean { cadernics)
HIiCET
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Vertical 111 - Advanced leasurements and Control

Programme Course Code Name of the Course
B.F. 22E15307 Miero Electro Mechanical Systems
#
. Infer the basic coneepts in MEMS.
Course 3 Recall the worl.\'ing E}fsgnsgrs and actuators. -
Obiective 3. Interpret II]E.I]]ICYO fabl:lcauon and manufacturing technique.
Jbjec
: 4. Infer the design of a micro system,
3. List various applications of palvmer and optical MEMS.

Unit

1

Course CO3:

Description

INTRODUCTION TO MEMS

Intrinsic Characteristics of MEMS - Multidisciplinary Nature of Micre System Design and
Manufacture - Silicon based MEMS Processes - New Materials - Review of Electrical and
Mechanical Concepts in MEMS - Scaling Laws in Mintaturization,

SENSORS AND ACTUATORS

Working Principles of Micro Systems, Micro Sensors- Acoustic Sensor, Biomedical Sensor,
Chemical Sensor,Optical Sensor, Pressure Sensor, Thermal Sensor, Micro Actuation TFechniques -
Actuation using Thermal Forces, SMA, piezoelectric effect, Actuation using electrostatic forces -
Micro Gripper, Micro Motor, Micro Valve, Micro Accelerometers.

MICRO FABRICATION AND MICRO MANUFACTURING TECHNIQUES

Materials for Micro Systems, Photolithography, Oxidation, Diffusion, CVD, PVD, etching, Micro
Manufacturing: Bulk Micro Manufacturing, Surface Micromachining, LIGA Process, Packaging
Techniques: Die Preparation, Surface Bonding, Sealing. '

MICRO SYSTEMS DESIGN

Introduction - Design Considerations - Process Design - Mechanical Design, Mechanical design
using Finite Element Method - Design of Micro Fluidic Network Systems.

POLYMER AND OPTICAL MEMS

Polymers in MEMS - Polimide - SU-8 - Liquid Crystal Polvmer {LCP} - PDMS -PMMA -
Fluorocarbon - Optical MEMS — Lenses and Mirrors, Actuators for Active Optical MEMS

cl R Total Instructional Hours

A
FRN :‘\f“ “f. . -
P

COl:  Summarize the concepts of semiconductors gt

- M - . n .
COZ:  Analyze the suitable sensors and actuatorg for various applications.
Qutline the rudiments of micro fabrication techniqués.

Chatcome

CO4:  Iustrate the design of micro system.
CO3:  Implement polymer and optical MEMS in various applications.

1d solid mechanics to faI'Jriéétlé 'L\fIEJ\f’];S‘iciej»'ice.

Instructional
Hours

45
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TEXT BOOKS:
T - Tai Ran Hsu, "MEMS & Micro systems Destgn and Manufacture” Tata MeGraw Hill, New Delhi, 2000
T2 - Nitaigour Premchand Mahalik “MEMS™ Tata McGraw Hill 2007,

REFERENCE BOOKS: ’

R1 - NadimMaluf,*An Introduction to Micro Electro Mechanical System Design™. Artech House, 2000.

R2 - Mohamed Gad-el-Hak, Editor, “The MEMS Handbook ™. CRC press Baco Raten, 2000,

R3 - Julian w. Gardner, Vijay K. Varadan. Osama Q. Awadelkarim. "Micro Sensors MEMS and Smart Devices™. John Wiley &
Son LTD.2002. '

Mapping of COs with POs and PSOs

PO& | PO [ PO | PO [PO [ PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO 1 2 3 045 | 6 | 7| 8 9 |10 1 | 12 1 2
CO1 3 3 2 2 1 - - - - - - 2 2 3
CcO2 3 3 3 2 2 . ] - - - - 2 3 3
CO3 3 2 3 2] 2 - I - - - - 2 3 3
CO4 3 3 2 2 2 - - - - - - 3 2 3
COs 3 303 202 - | - - N 2 3 3
Avg 3 [28 26 2 18] - Jo4] - - 1 - |22 ] 26 3
1-Low, 2-Medium, 3-High, “-* No correlation

.

Chairmapn . agg

B - HicET Dean ( ademié:s;

HiCET
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Programme Course Code Name of the Course

B.E.

12EI5308 Wireless Instrumentation

Cours 2. Impart knowledge about design and development in WSN protocol.
‘ourse N . ! - . T .
Obicctive 3 Llaborate the issues related to wiretess instrumentation implementation
) 4. Familiarize the vartous energy harvesting techniques
5. Outline the applications in various fields
Unit Description

t

AY

Course CO3:
Quicome

INTRODUCTION

Smart Instrumentation (Materials, avtomation system sensing and Sensors, Wireless Sensor
Networks, Communication in a W8N, important design constraints of a WSN like Energy, Self
Management, Wireless Networking, Decentralized Management. Design Constraints, Security.

NODE ARCHITECTURE

The sensing subsystem. Analog to Digital converter, the processor sub system, architectural
overview, microcontroller, digital signal processer, communication interfaces, serial peripheral
interface, inter integrated circuit, the IMote node architecture, The XYZ node architecture. the
Hogpthrob node architecture.

FUNDAMENTALS OF WIRELLESS DIGITAL COMMUNCATION

Basic components, source encoding, the efficiency of a source encoder. pulse code modulation
and delta modulation, channel encoding. tvpes of channels, information transmission over a
channel, error recognition and correction. modulation, modulation types, quadratic amplitude
modulation. signat propagation

POWER SOURCES ENERGY HARVESTING

Solar and Lead acid batteries- RF Energy /Harvesting-Energy Harvesting from
vibration- Thermal Energy Harvesting-Energy Management Techniques Caleulation
for Battery Selection.

APPLICATIONS
Structural health monitoring - sensing seismic events, single damage detection using natural
frequencies. multiple damage detection using natural frequencies, multiple damage detection
Using mode shapes, coherence, piczo electric effect, precision agriculture, active volcano,
underground mining

Total Instructional Hours

CO1:  Infer the concepts of wireless instrumentation for various performance parameters.
CO2: Observe the design and development of node architecture

Realize the role of internet of things in wearable system

CO4:  Identify the different energy involvement for wearable techniques

CO5:  Familiarize in various wireless monitoring and security aspects

TEXT BOOKS:
T1 - Fundamentals of wireless sensor networks : theory and practice™. Waltenegus Dargie, Christian Poellabauer, A John Wiley

and Sons, Ltd.. Publication

Introduce the technologies and applications for emerging domain of wireless instgumentation.

Instructional
Hours

9

T2 - Smart Sensars, Measurement and Instrumentation , Subhas Chandra Mukhopadhyay, Springer Heidelberg, New York,

Dordrecht London, 2013

REFERENCE BOOKS:
R1 - Uvais Qidwai, Smart Instrumentation: A data flow approach to Interfacing™, Chapman & Hall; 1st Edn, December 2013
R2 - Wireless Sensor Networks: Architectures and Protocols, Edgar H. Callaway Jr. and Edgar H. Callaway
R3 - Wireless Sensors and Instruments: Networks, Design. and Applications, Halit Eren, CRC Press, Taylor and Francis,2016

.

WEB REFERENCES:
1. https:/.fonlinec_ours¢s.np_tgl.ac.in/noczl7e6:66fprevie\‘fv
2. https://archive.nptel.ac.in/courses/117/102/1 17102062/
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Mapping of COs with POs and PSOs

E - Hicgy

Dean (Acaae

HIiCET

PO | po i PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO | PSO | PSO
PSO 1 2 | 3 4 5| 6 7 8 9 10 3 12 1 2
cor | 3 3 z . | . - - . > 3 3

oz | 3 3 2 > - - - - 2 3 3
co3 | 3 3 i . - - - T - - 2 3 3
cos | 3 3 2 3 . 1 i } - 2 3 3
cos | 3 3 3 3 - ! ! - - . - 2 3 3

Cave o3 |28 | is | 12 - N I - - I R 2.6 3

1-Low, 2-Medium, 3-High, *-™ No correlation
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Programme Course Code Name of the Course
B.E. 22E15309 Wearable Technology
=,
. Undersiand the basics of sensor requirenient for wearable systems,
" [mpart knowiedge about various wearable case siudies.
Course i »

Objective

Linit

I

Y

\!

Course co3:
Qutcome

Facilitate the role of 10T in wearable devices
Fiucidate the level of energy involvement in wearable systems
Cutline the communication and sccurity aspects

o e P

Description

WEARABLE SENSORS

Need for wearable systems, Sensors for wearable systems-Inertia movement sensors, Respiration
activity sensor. . pneumography, Wearable ground reaction force sensor. GSR, Radiant thermal
sensor. Wearable motion sensors, CMOS —Based Biosensors. E-Textiles. Bio compatibility

WEARABLE DEVICES

Role of Wearables, Attributes of Wearables, The Meta Wearables — Textiles and clothing, Social
Aspects; Interpretation of Aesthetics, Adoption of Innovation. On-Body I[nteraction; Case Study!
Google Glass, health monitoring, Wearables: Challenges and Opportunities, Future and Research
Roadmap.

ROLE OF IOT IN WEARBLE DEVICE

Smart connectivity and Big picture of loT-smart devices, networks, Wireless technologies and need
for data analysis. Evolution of wearable technology, Wearable [oT use cases- Smart watches |
Android wear, Smart glasses, fitness trackers, health care devices, cameras, smart clothing.

ENERGY HARVESTING FOR WEARABLE DEVICE
Solar cell, Vibration based, Thermal based, Human body as a heat source for power generation,
Hybrid thermoelectric photovoltaic energy harvests, Thermopiles.

WIRELESS HEALTH SYSTEMS :
Need for wireless monitoring, Definition of Body area network, BAN and Healthcare, Technical
Challenges- System security and reliability, BAN  Arckitecture — Introduction, Wireless

-communication techniques

Taotal Instructional Hours

CO1:  Infer the concepts of sensors for wearable devices.

CO2:  Observe the various challenges through case studies

Realize the role of intemmet of things in wearable system

CO4: Identify the different energy involvement for wearable techniques
COS5:  Familiarize in various wireless monitoring and security aspects

TEXT BOOKS:
T1 - Hang,Yuan-Ting, "Wearable medical sensors andsystems”,Springer-201 3.

T2 -Subhas C. Mukhaopadhyay,

2015,

REFERENCE BOOKS: *

R1 - Guang-Zhong Yang(Ed.), "Body Sensor Networks, "Springer, 2006,
R2 - David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, —IoT i-'undqm‘entals: Networking
Technologies, Protocols and Use Cases for Internet of Things, Cisco Press, 2017 e
R3- Edward Sazonov, Michagl R Neuman, “Wearable Sensors: Fundamentals, implementation and Applications” Elsevier, 2014
R4- Arshdeep Bahga, Vijay Madisetti, "Internet of Things-A hands-on approach™, Universities Press,2015

WEB REFERENCES:
1. https://onlinecourses.nptel.ac.in/noc23 ee95/preview
2. https://nptebac.in/courses/ 108106193

Instructional
Hours

9

9

“Wearable Electronics Sensors-For Safe and Healthy Living”, Springer International Publishing,
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_ Mapping of COs with POs and PSOs

PO& | pO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO
PSO 1 2 3 1 5 6 7 8 9 10 B 12 1 2
COl 3 3 1 - - } - - - - 2 3 3
o2 3 3 2 - - 2 - - - - - 2 3 3
CO3 3 3 1 - . - . - - . . 2 3 3
CO4 3 3 2 3 - ! 1 - . - - 2 3 3
€05 3 3 3 3 [ 1 - - - - 2 3 3
Avg 3 2.8 1.8 1.2 - 1 0.4 . - - - 2 2.6 3
t-Low, 2-Medium, 3-High, - No correlation
i
b /
;‘
Chair . | A
man Bos Seis PSRRI Y Tash

EIE - HicET
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P rogramme

Vertical IV - Electronics & Communication svstems

Course Cotle Name af the Course ?
Embedded Systems

B.E. 22EI15310
1. Understand the general purpose svstem and embedded system.
Cours 2. Describe the components and compilation techniques in an embedded system.
Ob(_)ur:e 3. Impart Knowledge in Various processor scheduling algorithms.
ecnve . . - . . .
! 4. Differentiate the RTOS concepts to design and develop real time projects.

Lnit

h

Description

BASICS OF EMBEDDED SYSTEM
Basics of Developing and Functional building block of embedded system - Characteristics of

! embedded system applications - Structural units in Embedded processor -Challenges in embedded
system design.
EMBEDDED SYSTEM ARCHITECTURE
I PIC Micracontroller — Architecture of PIC 16F8xx -Supervisor mode, Exceptions & Traps. Co-
processors, - CPL bus - Memory devices ~ I/O devices -Assembly and linking - Basic compilation
techniques — Program optimization — FSR — Reset action — Oscillatory Circuit
EMBEDDED OPERATION SYSTEM
m Introduction to RTOS, Multiple tasks and multiple processes ~ Context switching - Operating system
-~ Scheduling poiicies - Task communication - Inter process communication mechanisms -
Introduction to pC/ OS 11
DEVELOPMENT ENVIRONMENT AND PERFORMANCE ISSUSES
v Embedded Product Development Life Cycle- objectives, different phases of EDLC, Modeling of
EDLC: issues in Hardware-software Co-~design; Energy and power - Evaluating operating system
performance -Real time kernels- issues in real time kernel-Structure of a real-time kernel.
APPLICATIONS
v Development and debugging —Testing - Program validation and Testing, - Distributed embedded
architecture Design examples: Cell phones, Digital Still Cameras, Elevator Controller, Smart card
applications
Total Enstructional Hours
COl: Understand The Basic Structure of Embedded Processors.
CO2:  Acquire the knowledge i1 the architecture of Embedded System.
Oi?é’ésﬁe ' 03:  Articulate the knowledge in operating systems for embedded process.
‘ CO4: Outline RTOS concepts and issues in embedded systemn design process.
C05:  Demenstrate the design and implementation process of real time products
TEXT BOOKS:

Tt - J.Wayne Wolf, “Computers as Components: Principles of Embedded Computer Systems Design™
Gurgaon, Haryana, 2008
T2 - Rajkamal, “Embedded Systems — Architecture, Programming and Design™

¢

REFERENCE BOOKS: o

R] ~David E Simon, “An Embedded Sofiware Primer”, Pearsen Education India, New Delhi, 2004,

R2 — Sriram V lLyer, Pankaj Gupta, “Embedded Real-time Systems Programming™, Tata McGraw-Hill 2012.
R3 - Ajay V Deshmukh,* Microcontroller Theory and Applications™ Tata McGraw Hill,2012.

R4 -K.V K. Prasad,*Embedded Real-Time Systems: Concepts, Design and Programming™ Dream tech 2012.

WEB REFERENCE:
https://nptel.ac.in/courses/108/102/108102045/

Develop Process (low to desien and implentent an embedded system using case studies.
Instructional
Hours

. Tata McGraw-Hill, New Delhi, 2010

9

K

. Reed Elsevier Publications,
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Mapping of COs with POs and PSOs

PO& PO PO | PO PO | PO | PO | PO | PO | PO I{PO| PO PO | PSO | PSO
PSO 1 2 3 4 5 6 7 8 9 10 | 11 12 I 2
o1 3 2 2 1 - ] - . . - - | 3 2
CO?2 3 2 2 I - - - - - - - ] 3 2
co3 3 3 2 I - ] - _ . _ . | 2 3
04 3 3 2 1 - - 1. - _ - - 2 2 )
Co5 R e e 2 3
Avg 28 | 220220 1 - - . - - - 12 | 22 2.2

——
EIE - HIiCET

1-Low, 2-Medium, 3-High, “- No correlation

Dean (Acaﬂeli";u:a)
HiCET
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Frogramme Course Code Nante o1 the Course L T P

B.E. 22E15311 Communication Engineering 3 0 0
I Interpret the basic concepts involved in amplitude modulation.
Cours 2, Discuss about the anale and discrete modulation systems, s
Jourse - S . - .
3 Analyze the source code information theory and coding techniques.

Objective

4. Discuss the multiple access techniques involved in wirc and wireless Communication.
. Categorize the evolution of communication systems.
. .o Instructional
Uit Description )
Hours

AMPLITUDE MODULATION
I Amplitude Modulation - Generation of AM waves - DSB- DSB/SC ~ S8B -VSR - AM Transmitter - 9
AM Receiver - TRE, Super Heterodsne Recelvers,

ANGLE AND DISCRETE MODULATION SYSTEMS

Phase and Frequency Modulation — Narrow and Wide band FM —Generation of FM Waves - 9
Introduction to Pulse Modulation -- PAM, PWM, PPM - Sampling and Quantization - Comparisens '
of Pulse Modulation Technigue.

INFORMATION THEORY AND CODING
Hr Primary Communication - Intropy - Shannon Fano Coding - Huftinan Coding - Linc Encoding -
BW-SNR Trade Off Codes ~ Error Control Codes: Convolution Codes and Linear Block Codes.

D&

MULTIPLE ACCESS TECHNIQUE
IV Spread Spectrum and Multiple Access Techniques: FDMA - TDMA - CDMA - SDMA - 9
Applications in Wire and Wireless Communication.

EVOLUTION OF COMMUNICATION TECHNOLOGY
\Y Evolution  of  communication technologies:2G,3G4G,5G,  Global  System  for  Mobile 9
Communications {GSM). GPS —Satellite Comemunication ~ Optical Communication

Total Instructional Hours 45

COl:  Describe the concept and generation methods involved in amplitude modulation system.
. CO2:  Compare the phase, frequency and pulse modulation techniques,
(;!?égfﬁe CO3:  Determine the amount of information in a high bit rate transmission.
CO4:  Elaborate the multiple access techniques involved in communication.
COS:  Innovate various medium for digital communication,

TEXT BOOKS:
T1 - Simon Haykin, “An Introduction to Analeg and Digital Communication Systerms™, 2™ Edition, Wiley.2012.
T2-Theodore § Rappaport, “Wireless Communications: Principles and Practice”, 2™ Edition, Pearson Education, 2007.

REFERENCE BOOKS: :

R1 - Simon Haykin, “Communication Systems”, 4"Edition, John Witey & Sons, 2014.

R2 - Taub H and Schilling D.L, “Principies of Communication Systems”, 4™ Edition. Tata McGraw Hitl, 2014,
R3 -B.Sklar “Digital communications: Fundamentals and Applications”, 2™ Edition. Pearson Education, 2012.
R4 -B.P.Lathi, “Modern Digital and Analog Communication Systems”, 3" edition, Oxford University Press. 2007.

WEB REFERENCES
1. nptel.ac.in/courses/ 106106097/

2. nptel.ac.in/courses/[ 17106090/

C
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Mapping of COs with POs and PSQs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO
PSO 1 2 3 4 5 6 7 8 9 10 1 12 | 2
COol 2 3 2 3 ! - - - - - 2 3 3
CO2 3 3 3 3 | - - - - - 2 3 3
CO3 3 3 3 2 [ - - - - - 243 3
CO4 3 3 3 3 | - - - - - 2 3 3
CcOs 2 3 3 2 | - - - - - 2 3 3
Avg | 26 3 28 | 26 1 - - - - - 2 3 3
1-Low, 2-Medium, 3-High, “- No correlation
Chajrmo . .
g?glfl;n - BOS DRean { .
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Programme Course Code Name of the Course L. T P 8
BE 22E18312 Fundamentals of Nanotechnology and Nanoelectronics 3 0 0 3

Understand the concepts of Nanotechnology.

Fxtend the knowledge on nanomaterials and technologies

[mpart knowledge about diversified nanosystems.

[nfer about the fundamentals of single electron and few electron phenomena.
Qutline on latest trends in Nanotechnology.

Ll i —

Course
Objective

>

R

Instructional

Unit Description
Hours

INTRODUCTION
Nanomaterials and Nanotechnology: an overview - Why  Nano materials 7 - Scale,

| Structure, and Behavior — An Evolutionary Perspective © A Brief History of Materials — 9
Nanomaterials and Nanostructures in Nature —Nanoimatetials in Art and Cultural Heritage -
Intreduction to Nanoelectronics - Classical Particles, Classical Waves and Quantum
Particles.

NANQO MATERIALS l
Classification of Nanomaterials- Size Effects ~ Properties of Nanomaterials : Mechanical

1 Properties — Thermal Properties —Electrical Properties -~ Magnetic Properties — Optical 9
Properties- Acoustic Properties — Special Cases ie., Carbon Nanotubes and Nanocomposites
- Synthesis of Nanoscale Materials and Structures : Methods of Making 0-D, 1-D, 3-D
Nanomaterials.

DIVERSITY IN NANOSYSTEMS

1 Fullerenes — Carbon Nanotubes — Self assembled Monolayers — Gas Phase Clusters — 9
Semiconductor Quantum Dots — Menolayer protected Metal Nanoparticles — Core shell
Nanoparticles — Nanoshells.

SINGLE-ELECTRON AND FEW ELECTRON PHENOMENA AND DEVICES
Tunnel Junctions and Applications of Tunneling : Tunneling through a potential barrier —
v Potential Energy Profiles for material interfaces —Applications of Tunneling. Coulomb 9
Blockade and the Single-Eiectron Transistor @ Coulomb Blockade — The single-Electron
Transistor ~Other SET and FET structures

ADVANCEMENTS IN NANOTECHNOLOGY
v Classical and Semiclassical nano particles - Carbon Nanotubes and Nanowires —Transport 9
of Spin. and Spintronics.Nanobiology — Nanosensors — Nanomedicines- Molecular
Nanomachines — Nanotribotogy.
‘Total Instructional Hours 45

CO1: Define the nanoscopic materiai and its applications.

CO?2: Summarise various materials used for nano applications.

CO3 : Demonstrate the technology of diversity in nanosystems.

CO4 : Appraise the concepts of timneling and single electron transistor devices,
COS5 : Select the suitable nano technology methods for an application.

Course
Qutcome

TEXT BOOKS: . :

T1- Viadimir V. Mitin, Viatcheslav A Kochelap, Michael A. Sfoscio “Introduction to Nanoelectronics — Science Nanotechnology,
Engineering, and Application”,Cambridge University Press, 20} 1. :

T2 - T.Pradeep, “NANO: The Essentials ~ Understanding Nadoscience and Nanotechnology”, T ata \"[LG] AW Htll Education Private
Limited. New Delhi, 2013

REFERENCE BOOKS:

R1 - Anatoli Korkin, Jan Labanowski,Evgeni Gusev, and Serge Luryi. Nanotechnology for Electronic Materials and Devices”,
Springer(India) Private Limited, New Delhi,2011. '

R2 - Michael F. Ashby, Paulo 1. Ferreira, Daniel L. Schodek, “Nanomaterials, Nanotechnolegies and Design - An Introduction for
Engineers and Architects™, Elsevier & Butterworth-Heinemann, 201 1.

R3 - Richard Booker and Earl Boysen, * Nanotechnology”, Wiley-Dreamtech India {P) Ltd., New Delhi, 2008.

R4 - Charles P_Poole Jr, Frank J.Owens, “Introduction to Nanotechnology™, Wiley Tndia (1) Ltd.,2008.

Web Resources:

1. https://archive.nptel.ac.in/courses/113/106, 113106093/

2. hups:/Awww.coursera.org/learn/nanotechnologyl
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Mapping of COs with POs and PSOs

PO& , PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO
PSO I 2 3 1 5 6 7 8 9 10 11 12 { 2
col | 3 5] 2 3 | . i | - - - > P 3
co2 | 2 3 2 1 | I - . . N 3
co3 | 3 3 2 1 - | 1 - - . 2 3 2
co4 | 3 3 3 3 ! - | I - . . 2 2 2
Cos | 3 3 2 2 I - | 1 - . - 2 3 3
Avg 30| 28 1 26 | 24 1 - | ] ) - ) > |22 26

1-Low, 2-Medium, 3-High, “- No correlation

.
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Vertical V - Control and Automation

Programme Course Code : Name of the Course L T P C
B.E. 22E15313 Plant Aatomation and 11OT 3 0 B
1. Understand the basics and elements of Automation. #
Course 2. Impart knowledge about Industrial toT.
L 3. Familiarize on industrial sensors and actuators.
Objective . . A -
4. Qutline about loT communication devices.
3 Classify on various applications of JoT in industries.
. . Instructional
Unit Description
Hours
INTRODUCTION TO PLANT AUTOMATION
Automation overview, Requirement of automation systems, Architecture of Industrial Avtomation
I system, Introduction of PLC and Supervisory control and data acquisition {SCADA) and DCS - Role 9
of computers in measurement and control, Elements of computer aided measurement aad contrel,
man-machine interface: HMI,MMI -Computer aided process control.
BASICS OF INDUSTRIAL 10T
1 introduction, 1IOT vs Automation, challenges in [IOT, Applications — Industrial Internet system: 9
three waves of innovation - industrial revolution — The industrial internet: three key elements, .

intetligent machines, data analytics, people at work, applications of industrial internet.

INDUSTRIAL SENSING AND ACTUATION
Introduction, Need of sensing for Industry, Sensors for measuring industrial parameters —
HE  Requirements for Industrial Standards — Industrial sensing: Smart sensor, configurations involved in 9
smart sensors, functions and examples — Cyber physical systems — 3C architecture of Cyber physical
system — Chailenges of Industriat processes in HOT.

INDUSTRIAL COMMUNICATION
Industrial Ethernet: MODBUS-TCP,EtherCat, EtherNet/IP. Profinet, TSN, Ficldbus:RTL:, Interbus. 9

v . . N . s o e ..
CC-Link. DeviceNet.Communication Infrastruciure: Wired connectivity, Wireless connectivity —
RS232. RS485 - Industrial Gateways.
APPLICATIONS
v Healthcare, Power Plants, Inventory Management & Quality Control, Plant Safety and Security g
{Including AR and VR safety applications), Facility Management, loT smart city, Robot
surveillance, Smart irrigation.
Total Instructional Hours 45
CO1: Explain the concepts of Automation and its elements.
c CO2: Define the I1OT and its various systems.
0 ?L::i:e CO3: Estimate the various frequency domain specifications by phase analysis.
ute

CO4: Establish the communication devices to industrial applications.

CO5:  Demonstrate the various Industrial ioT case studies.

TEXT BOOKS:

T1 - E.A.Parr, Newnes ,NewDelhi,*Industrial Control Handbook”,3rd Edition, 2000.

T2 - Sabina Jeschke. Christian Brecher, Houbing Seng, Danda B. Rawat , Industrial Internet of Things: Cyber manufacturing
Svstems, Springer, 2017

REFERENCE BOOKS:
R1 - Arshdeep Bahga, Vijay Madisetti, Internet of Things: A Hands-On Approach, Universities Press; 2015 ~
R2- Krishna Kant, “Computer - Based Industrial Control”, 2Znd Edition, Prentice Hall, New Delhi, 2011,
R3 - Fundamentats; Networking Technologics, Protocols and Use Cases for Internet of T hing, CISCO Press, 2017,
R4~ Ramon pallas-areny, John G. Webster, sensors and signal Condlttoan, A Wiley Publication. , 2001
R5 - NPTEL Video Lecture Notes on “Control Engineering “by Prof. Ramkrishna Pasumarthy, 11T Madras.
WEB REFERENCES:
1. https://nptel.ac.in/courses/ 106105195
2. https://www.coursera.org/learn/industrial-internet-of-things
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Ma.ping

1 COs with POs and PSOs

PO& i pO | PO | PO | PO PO ! PO | PO | PO ! PO PO PO PO | PSO PS0O
NS !
| PO 2 3 4 5 6 7 3 9 10 11 12 i 2
CO1 1 3 2 3 | - - - - - 2 3 3
02 3 3 3 3 x . - - 20,0 3
CO3 3 3 3 2 [ . - - - - - 2 2 3
COd 3 3 3 3 | - - - - - - 2 2 3
CO3 3 3 5 2 1 - - - . - 2 3
L;\x'g 3 3 2.6 26 ! - - - - - 2 2.6 3

1-Low, 2-Medium, 3-High,

“." No correlation

| 29T O DY
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Programme Course Code Name of the Course L T r C

B.E. 22E15314 PC Based Instrumentation 3 0 ﬂ 3
1. To understand the principles ot data acquisition and the components used in DAS
2. Toanalyze the conversion logic employed in the ditferent ADCs and DACs,
a

Course -~ ) . . i
. To design Design and develop the PC based DRAQ systems,

Objective N S ’
i 4. Familiarize PC Hardware and mterfacing bus protocols,
5. Torecognize various interfacing 1ssues of DAL s & ADCswa PC.
. _r Instructional
Linit Description )

Hours

INTRODUCTION AND PC ORGANISATION
Introduction - Necessity and functions of computers - Level of automation and economy of computer control - g

! Centralized computer control Vs distributed computer control — Motherboard components — Microprocessors
Memory — System Resources — /0 Ports — Peripherals.
PREINCIPLES OF DATA ACQUISITION
Sampling Concepts — Sampling and Reconstruction- Shannon Sampling Theorem ~ Aliasing — Interpolation - D/A
I Converters — Basic Inputs and Outputs- Digital 1o Analog Conversion Technigues — Characteristics of DAC -A /, G
D Converters - Integrating ADC- Successive Approximation ADC — Characteristics of DAC - Data Acquisition
Systems.

GENERAL PURPOSE INTERFACE BUS (GPIB)
Overview of GPIB — GPIB system- Implementation — Pins and Signals — Handshake protecol - GPIB commands

I Primary Commands ~ secondary commands — End of Message - Data - GPIB programming — EPROM Routines- 9
Program Language Interface - IEEE — 488.2 — commands and Queries- control sequences- protocols- SCPI-
generalized instrument model- command structure - HS 488 protocel.

SERIAL COMMUNICATIONS AND STANDARDS
Serial Communications Format - Error Checking - Encoding ~ Compression - Serial communication modes — 9

v Serial Interface Standards — RS 232 - RS 422 - RS 485 - Microcontroller Serial Interface — UART interface —
I’Bus — USB — IEEE1394.
NETWORK DATA COMMUNICATION
v Analog Transmission — Hybrid Communication — Digital Commamication -~ Local Area Networks — OS5 model — g
LAN Types — TCP / [P — Network Devices - HART communication — Modes - Protocol Lavers — Fieldbuses —
MODPBUS - PROFIBUS- DeviceNet and ControtNet.
Total Instructional Hours 453
COL : Understand the principles of data acquisition. characteristics and specifications of various components
CO2: Analyze the conversion logic employed in the different ADC*s and DAC s.
Course CO3 : Familiarize PC Hardware and interfacing bus protocoels. ‘
Outcome CO4 : Recognize various interfacing issues of DAC's & ADC s to a PC,

CO5 : Design and develop the PC based DAQ systems.

TEXT BOOKS:
T1 - Mathivanan: PC based Instrumentation concepts and Practice —PHIE, 2007
T2 - Kevin James; PC interfacing and data acquisition —Newnes publications Ltd., 2000

REFERENCE BOOKS:

R1 - John park and Steve Mackay - Practical data acquisition for Instrumentation and control systems - Newness publication 2003.
R2 - G.B.Clayton; Data Converters®,the Macmillan Press Ltd. 1983

R3 -, E.R. Hnatek Users Handbook of D/A and A/D Converters®,
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Mapping of COs with POs and PSOs

" ro& | po [ rolro|rolPo PO POl PO | PO |PO| PO | PO | PSO | PSO

. PSO 1 2 3 456 |7 89w, 12 1 2

Tco 3 SRR T R B _ . ) _ | > 3 3

L CO2 3 3 3 . ; - . - . - - 2 K 3

. COo3 3 3 300 - | - A u S 2 3 3

fC04 3 2 3 . - - - . - - - ) 3 3
COs 3 3 2 - - - - - - - - 2 3 3
Avg 3 2.6 2.8 - - - - - - - - 2 3 3

1-Low, 2-Medinm, 3-High, “-” No correlation

HIiCET
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Programme Course Cede Name of the Course
B.E. 22E15315 Introduction te Soft Computing 3 0 0

Lo Classify the varicus soft computing trame works
20 Interpret the design concepts of neural netwaorks. !
Course N . s .
. 3. Develop fuzzy logic and fuzzy svstems
Obicctive ] = - - . ,
: 4. Outline mathematical background for optimized genetic programming
5. Demonstrate neuro-fuzzy hybrid systems and its applications
. o Instructional
Uinit Description
Hours
INTRODUCTION
Soft Computing Constituents-From Conventional Al to Computational Intelligence- Artificial neural
network: Introduction. characteristics- Jearning methods — taxonomy — Evolution of neural networks 9

applications. Fuzzy logic: Introduction - crisp sets- fuzzy sets - erisp relations and fuzzy relations:
cartesian product of relation - classical relation. fuzzy relations, tolerance and equivalence relations,
non-iterative fuzzy sets.

NEURAL NETWORKS
MecCulloch-Pitts neuron - linear separability - hebb network - supervised learning network:
perceptron networks - adaptive linear neuron, multiple adaptive linear neuron. BPN. RBF, 9

It TDNNassociative memory network: BAM, hopfield networks, iterative auto associative memory
network & iterative associative memory nelwork —unsupervised learning networks: Kohanen self-
organizing feature maps, EVQ — CP netwarks, ART network.

FUZZY LOGIC
Membership functions: features, fuzzification, methods of membership value assignments -

n Dethzz_iﬁcation: lambda cuts - methods - fuzzy arithmetic and fuzzy measures: fuzzy arithmetic - 9
extension principle - fuzzy measures - measures of fuzziness -fuzzy integrals - fuzzy rule base and
approximate reasoning :decomposition of rules, aggregation of fuzzy rules, fuzzy reasoning-fuzzy
inference -fuzzy decision making,

GENETIC ALGORITHM
Genetic algorithm- Introduction - biological background - traditional optimization and search

IV techniques - Genetic basic concepts - operators — Encoding scheme — Fitness evaluation — 9
CrOSSOVEr - mutation - genetic progranmuning — multilevel optimization - real life problem- advances
in GA.

HYBRID SOFT COMPUTING TECHNIQUES & APPLICATIONS
Neuro-fuzzy hybrid systems - genetic neuro hybrid systems - genetic fuzzy hybrid and fuzzy genetic
% hybrid systems - simpiified fuzzy ARTMAP - Applications: A fusion approach of multispectral )
images with SAR, optimization of traveling salesman problem using genetic algorithm approach,
soft computing based hybrid fuzzy controllers.

Total Instructional Hours 45

COL:  Apply various soft computing concepts for practical applications
CO2: Design suitable neural network for real time problems
Coprse . CO3: Utilize fuzzy rules and reasoning to develop decision making and expert system |,
Outcore CO4:  Explain the importance of optimization techniques and genetic programihing : e
COS: Infer the various hybrid soft computing techniques and apply in real tinsé problems

TEXT BOOKS:
T1-1.5.R.Jang, C.T. Sun and E.Mizutani, “Neuro-Fuzzy and Seft Computing”, PHI / Pearson Education 2004.
T2 - S.N.Sivanandam and S.N.Deepa, "Principles of Soft Computing”, Wiley India Pvt Ltd, 2011.

REFERENCES:

RI - S.Rajasekaran and G.A.Vijayalakshmi Pai. "Neural Networks, Fuzzy Logic and Genetic Algorithm: Synthesis & Applications",
Prentice-Hall of [ndia Pvt. Lid., 2006.

R2 - George I Klir, Ute St. Clair, Bo Yuan, “Fuzzy Set Theory: Foundations and Applications” Prentice Hall, 1997

R3 - David E. Goldberg, “Genetic Algorithm in Search Optimization and Machine Learning” Pearson Education India, 2013.
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R4 - James A. Freeman, David M. Skapura, “Neural Networks Algorithms, Applications. and Programming Technigues, Pearson

Education India, 1991,

WEB REFERENCES:

https:/farchive.nptel.ac.in/courses/ 106/ 105/ 106 1051 73:

Mapping of COs with POs and PSOs

PO& | pO PO PO PO PO PO PO PO PO PO PO PO PSO PSO
PSO i 2 3 4 5 6 7 8 9 10 1 12 1 2
COl 3 3 2 3 | - - - - 2 3 3
CO2 3 3 3 3 1 - - - - 2 3 3
CO3 3 2 3 2 l - - - - - 2 3 3
CO4 3 3 3 3 1 - - . . - 2 3 3
COs5 2 2 3 2 1 - - - - - 2 3 3
Ave 2.8 2.6 2.8 2.6 1 - - - - 2 3 3

L

Chairm,

EIE - HiCET

t-Low, 2-Medium, 3-High, “-" No correlation

Lot
Dean {AcadeTpics)

YiCET |
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Vertical VI - Control and Automation

Programme Course Code Name of the Course N
BE 22E15316 Instrumentation and Control in Paper Industries

1. Categorize the process parameters involved in paper making.
2. Differentiate the properties of paper and its measurement methods,

Course - - S
N 3. Analyse methods for measurement of consistency.
Objective ) - . . - . .
- 4. Infer about the working and quality parameters of paper making machine.
5. Analyse various control aspects involved in paper production.
Unit Description

PAPER MAKING PROCESS

] Description of The Process - Measurements of varicus parameters invelved in paper
making process - Control Operations - various types of contrels involved in paper making
process - computer applications.

PAPER PROPERTIES AND ITS MEASUREMENT
l Physical, electrical, optical and chemical properties of paper - compressive test mcthodv
quality measurement method - optical testing-ultrasonic measurement - standards in testing.

CONSISTENCY MEASUREMENT
Hi Dry and wet end instrumentation - Definition of consistency - Technigues for head box
consistency measurement - Stock consistency measurement and control instrumentation.

PAPER MAKING MACHINE

v Functioning of Paper making machine - Quality parameters - moisture, basic weight,
caliper, brightness. colour. ash content, strength, gloss and tensite strength - parameters
monitoring
CONTROL MECHANISM
Pumps and control valves used in paper industry, flow box and wet end variables,

v evaporator feedback and feed forward control. lime mud density control - Machine and

cross direction control technique - consistency, moisture and basic weight contrel - dryer
control - computer based conirol svstems - mill wide control
Total Instructional Hours

CO1: Apply the process fearnt in real time apphication.

Course CO2: Summuarise vartous properties of paper and it’s testing methods,

Outcome

Instructional
Hours

9

9

CO3 : Demonstrate the consistency of paper through the learnt methodoelogies.
CO4 : Appraise ahout the guality parameters associated in production of paper.

CO3 : Point out the apprepriate control technique involved in production of paper.

TEXT BOOKS:

T1 - B.G Liptak, “Instrumentation in Process Industries™, Chilton Book Company, 2003

T2 - P.E.Sankaranarayanan, “Pulp and Paper Industries- Tec];nology aﬁ'gi Instrumentation™, Kotharis Desk book
series, 1993, S .

REFERENCE BOOKS: s

RI - Britt K.W, “Handbook of Pulp and Paper l'echnolog,y s Rembo[d anpanv Second Edition, 2004,

R2 - James P.Casey , “Pulp and Paper Chemistry and Chemical Tguhqplog} John Wiley and sons, t981.

R3 - Randolph Norris Shreve and George, “Shreve's Chemical Process ]ndusmes MeGraw Hill International
Student Edition, Singapore, [985.

R4 - Robert H. Perry, Green D.W. and Maloney J.0.. Perry's Chemical Engineers, Handbook, MceGraw Hilllne,, 7th ed, 1998
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Mapping of CQOs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO
PSO 1+ 2 3 4 5 6 7 8 9 10 I 2 i 2
Col 3 3 2 3 ! . - - - 2% 3 3
o2 3 2 3 3 z - . - - 2 2 3
€03 | 2 3 3 2 1 - - - - - 2 3 3
Co4 | 3 3 3 ! - - - . - - 2 3 3
CO5 3 3 2 2 i - . - - - - 2 3 3
Avg | 28 | 28 | 206 | 26 | - - - - - 2 2.8 3

/

I-Low, 2-Medium, 3-High, - No correlation

pean {~o2

e
vy,

3
-
- B

HiCEL

8
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Pr. gramme Course Code Name of the Course L T P
BE 22EI5317 System ldentification 3 Rl 0

Understand about System [dentification methods.

B
Course 2. Explamn adaptive system tuning and paramecter esumation. ’
s¢ . . .y . .
T 3. Discuss about system identification and it's model.
Objcctive -, . . e
: 4. Hlustrate the various non-linear identification methods.
5. Employing adaptive systems design in modemn control environments,
. .o Instructional
Linit Description
Hours
INFRODUCTION TO SYSTEM IDENTIFICATION
Introduction. Need for idemuification - ldentification based on differential equations. Laplace
9

[ transforms, frequency responses, difference equations. Stationary, auto-correlation, cross corrclation.
power spectra. Random and delerministic signals for system identification: pulse, step, pseudo
random binary sequence (PRBS). signal spectral properties.

ADAPTIVE CONTROL

Adaptive Control - use of Adaptive control - definitions - classification - Model Reference Adaptive g
Systems - different configurations - direct and indirect MRAC - Continuous time MRAC svstems -

Model Reference Adaptive System Design based on Gradient method.

PARAMETRIC AND NON-PARAMETRIC IDENTIFICATION
Parametric Methods: Linear Models - State space Models - Least square estimation - “Parameter
estimates for linear models - The recursive least square method - recursive p!edlcnon error methods - 9
Maximum likelihood.
Non-Parametric Methods: Transient response and frequency analysis - Correlation ana]wzs Spectral
analysis.

I

NON-LINEAR IDENTIFICATION

Open and closed loop identification: Approaches - Direct and indirect identification - Joint input- 9
output identification - Wiener models - Volterra Models - Non linear identification using Neural ’
Networks and Fuzzy Logic.

PRACTICAL ASPECTS IN ADAPTIVE CONTROL. AND APPLICATIONS
v Stability — Convergence - Averaging, Applications: Inverted Pendufum, Robotic manipulators, heat 9
exchanger, Distillation column, Electric drives, Satellite altitude control, Space craft control.

' Total Instructional Hours 45

CO1: Use the identification methods to specific system and functions.

CO2: Design the controller by using STR. and gain scheduling adaptive system.

C'O3: Estimate the controlier parameters for parametric and non-parametric identification schemes.
C04: Elaborate advanced identification models for non-linear systems.

COS5: Implement adaptive and system tdentification concept for various application domain.

Course
Qutcome

TEXT BOOKS:
T1 - Soder storm T and Peter Stoica, “System Identification™, Prentice Hail of India ,1989.
T2 - Karl J Astrom and Bjorn Wittenmark, “Adaptive Control”, Pearson Education Inc, Second Edition, 2008.

REFERENCE BOOKS : .

R1 - Ljung L, “System ldentification: Theory for the user™, Prentice Hall of India, 1999,

R2. Sankar Sastry,Marc Bodson, “*Adaptive Control — Stability, convergence and Robustness”, Prentice Hall of India, 198%.
R3 - Arun K. Tangirala, “Principles of System Identification: Theory and Practice”, CRC Press, 2014,

R 4 - Y.Zhu, Multivariabie System ldentification for Process Control, Pergamon, 2001

Web Reference:
1. https://archive nptel.ac.in/courses/103/106/103106 149/
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Mapping of COs with POs and PSOs

PO& ¢ PO | PO PO PO PO | PO PO | PO | PO PO PO PO PSO PSO
PSO 1 2 3 4 5 6 7 8 9 10 1 12 ] 2
COt 3 3 2 3 ! . - - . . - 293 2
cO2 3 2 3 3 1 - - . . - - 2 2 3
CO3 2 3 3 2 1 - - - - - . 2 3 3
CO4 3 3 3 | - - - - - - 2 3 3
COs 3 3 2 2 | - . . - - 2 3 3
Avg © 28 | 28 | 26 | 26 | - - - - - - 2 2.8 2.8
I-Low, 2-Mediam, 3-High, - Na coryelation
Dean {Academics)

HiCET
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Programme Course Code Namie of the Course 1. T P

B.E. 22E15318 tnctustrial Data Communication 3 0 0
1. Understand the fundamentals of data networks.
2. Gain knowledge on various imternetworking standards. .

Course 3. Analvze the modes of data transfer.
Oiﬁ'ecfi\e 4. lmpart knowledge about the importance of MODD LS. PROFIBLS and other
J communication profocol in networking.
5 Observe the use of industrial Fthernet in various applications.
o R Instructional
Unit Description !

Hours
DATA NETWORK FUNDAMENTALS )

I Networks hierarchy and switching - Open System Interconnection medel - Data tink control protocol 9
- Media access protocoi - Command ¥ response - Token passing - CSMACD, TCP/AP

INTERNET WORKING and RS 232, RS 485

Bridges - Routers - Gateways - Standard ETHERNET and ARCNET configuration special
requirement for networks used for contral - RS 232, RS 483 configuration Actuator Sensor (ASY -
interface, Devicenet

9

HART AND FIELDBUS
introduction - Evolution of signal standard - HART communrication protocol - HART networks -

1l HART commands - HART applications - Fieldbus - [ntroduction - General Fieldbus architecture - 9
Basic requirements of Fieldbus standard - Fieldbus topology - [nteroperability - [nterchangeability -
Introduction to OLE for process control (OPC).

MODBUS AND PROFIBUS PA/DP/FMS AND FF

MODBUS protocol structure - function codes ~ troubleshooting Profibus, Introduction. Profibus 9
protocol stack, Profibus communication model - communication objects - system: operation -
troubleshooting - review of foundation fieldbus - Data Highway

iv

INDUSTRIAL ETHERNET AND WIRELESS COMMUNICATION
Industrial Ethernet, 10 Mbps Ethernet, 100 Mbps Ethernet - Radic and wireless communication,

V  components of radic link - radio spectrum and frequency allocation - radio MODEMSs-Introduction 5
to wireless HART and ISA100

h

Total Instructional Hours 4

CO| : Outline the basics of data networks.

CO2: Associate appropriate internetworking standards for data transfer.

CO3 - Understand the importance of HART and field bus in networking.

CO4 : Appraise about MODBUS, PROFIBUS and other communication protocol in networking.
CO5 : Outline various standards and applications of wireless communication

Course
Qutcome

TEXT BOOKS:

T1 - Steve Mackay, Edwin Wrijut. Deon Reynders, John Park, “practical Industrial Data Networks Design,
Installation and Troubleshooting”, Newnes Publication, Elsevier First Edition, 2004

T2 - William Buchanan, “Computer Buses™, CRC Press, 2000.

REFERENCE BOOKS:

R1 - Andrew §, Tanenbaum, David J. Wetherall, “Comiputer Networks™, Prentice Hall of India Pvt. Ltd..
5m Edition. 201 L

R? - Theodore S Rappagort, *“Wireless Communicatiosn: Principles and Practice”, Prentice Hall of India 2ud
Edition, 2001. o

R3 - William Stallings, “Wireless Communication & Networks™, Prentice Hall of India, 2nd Edition, 2003,
WEB REFERENCES:

1.htips://youtu.be/8x0y3 QU7RTA7si=CouR_9YCKZWIivKQ
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Mapping of COs with POs and PSOs

PO& | pO | PO | PO | PO | PO | PO | PO | PO | PO PO ro PO PSO PSO
PSO | 2 3 4 5 6 7 8 9 10 1 2 ;1 2
COo1 3 3 2 3 | - - - - - - 23 3
co2 3 3 3 3 i - - - - . - 2 3 3
co3 | 3 3 3 2 s - - - - - - 2 3 3
CO4 3 3 3 a - - - - . - 2 3 3
cos | 2 2 2 2 i - - - - - - 2 3 3
Avg | 28 | 28 | 26 | 26 I - - - - - . 2 3 3

1-Low, 2-Medium, 3-High, *-"" No correlation

b

Chaifm

EIE - HiCE1

%

|

Dean {Academics)

HiCET
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Programme Course Code Course Title LT P C

BE/BTECH 2207 Soft Skills - IV 6 0 1
. o . ]
Course L. Toemploy sofl skills to enhance emplovability and ensure workplace and carcer success.
Objectives: 2. o interpret things objectively. to be able 1o perecive and interpret trends to make generalizations and be

able to analvze assumptions behind an argument/statement.
Instructional

Unit Deseription
Hours
Introduction to Soft Skills: Introduction- Objective -Hard vs Soft Skills - Measuring Soft
! Skills- Structure of the Soft Skills -Seit management-Critical thinking-Reflective thinking and 10
writing- p2p Interaction
Art of Communication: Verbal Communication - Effective Communication - Active listening —
i Paraphrasing - Feedback - Non Verbal Communication ~ Roles-Types- How nonverbal 10
communication can go wrong- How to Improve non verbal Communication - Importance of
feelings in communication - dealing with feelings in communication.
World of Teams: Sclf Enhancement - importance of developing assertive skills- developing self -
1l confidence — developing emotional intefligence - Importance of Team work — Team vs. Group - 10
Attributes of a successful team - Barriers invalved - Working with Groups - Dealing with
People- Group Becision Making.
Total Instruction Hours 30
COT: Students will have clarity on their career exploration process and to match their skills and
"7 interests with a chosen career path.
Course . . . . I .
- Students will develop knowledge, skills, and judgment around human communication that facilitate
Outcome: Co: )

their ability to work collaboratively with others

CO3:  Swdents witl understand how teamwork can support leadership skills
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THE RITITAL

 Hindusthan College of Engineering and Technolog

(An Autonomous Institution, Affiliated to Anna Univ ersity, Chennail
Approved by AICTE., New Delhi& Accredited by NAAC with " A+ (nadL)
Ve o . Valley Campus, Pollachi Highways. Coimbatore. Tamilnadu.

HICET '

[RRbF]

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E. ELECTRONICS AND INSTRUMENTATION ENGINEERING (UG)

REGULATION-2019 WITH AMENDMENT

(For the students admitted during the academic year 2021-2022 and onwards) .
SEMESTER1
$.No. Cg;‘;‘: Course Title Category | L |T| P | C | CIA | ESE | TOTAL
THEQRY )
1 21HET101] Technical English HS 24101103 40 60 100
3 IMAL103 (:aicu!us and Differential BS 311l o] 4 40 60 100
Equations
THEORY WITH LAB COMPONENT
3 | 21PHI151 Applied Physics BS 21021531 50 30 100
4 21CY 1151 Chemistry for Engineers - BS 2010123 50 50 100
I ing and
s |2108115) | Python Programming an ES 210123 ] 50 | 50 100
Practices
6 21MEL1132 Engineering Drawing ES 1 10| 4|3 50 50 100
PRACTICAL
7 |21HEI00) | LAneuage Competency HS olol2]1 11001 0 100
Enhancement Course-|
MANDATORY COURSES
21HE1072 | Career Guidance Level -1
8 Personality, Aptitude and Career EEC 210700 100 0 100
Development
9 21HE1073 | Entrepreneurship & Innovation EEC P[0} 0] 0] 100 0 100
Total; [ 15 2 | 12 | 20 | 58C | 320 200
As Per AICTE Norms 3 Weeks Induction Programme is Added in the First Semester as an Audit Course
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SEMESTER I:

S.No. C(‘?“)’(';ze Course Title ' Category | L 1T | P | €| CIA | ESE | TOTAL
THEORY
I 2THE2ION Business English for Fngineers 1 HS 200003 40 ] 60 100
2 |2imazigr | Somplex Vanables and | oBS 300014 a0 | e 100
Fransform Calculus
THEORY WITH LAB COMPONENT
3 21PH2151 Marcrial Science Bs 2 G| 2 3 50 50 100
4 21ICY2151 | Environmental Studies BS 20| 2|3 30 30 100
5 21EI2151 Circuit Theory ES 2 0| 2 3 50 50 100
G 2qesaysy | ssentials of Cand Cr ES 2 lol2 31 50 | 30 100
Programming
PRACTICAL
7 2IME00V 0 incering Practices ES 0 ol 4121 60 | 40 100
21EE2001 PHBINEEing : : =
Language Comp .
g A THE2001 ngjmge om‘peten(:} HS o loln : L00 0 100
Enhancement Course-l}
MANDATORY COURSES
Career Guidance Level — 11
9 21HE2072 | Personality, Aptitude and Career EEC 2 0| O 0 100 0 100
Development
Total: | 15 [ 2 | 14 | 22 | 540 3ol 900
SEMESTER HI
S.No Cé):(:ze Course Title Category | L P| C | ClA{ ESE | TOTAL
THEORY
| 2iMA3j0 | Fourier Analysis and BS 3 01 4 40| 60 | 100
I'ransforms
2 21EI3201 Electronic Devices and Circuits PC 3 01 4 40 60 100
3 21EI3202 | Sensors and Transducers PC 3 01 3 40 60 100
4 | 21Mp3231 | Flwid Mechanics and Thermal} — pn ) ol 3 40! 60 | 100
Engineering
THEORY WITH LAB COMPONENT
5 EI3251 Electrical anc{ Electronic PC 7 5| 3 50 50 100
Measurements
PRACTICAL
6 2TEIR00] Electronic Devices and Circuits PC 0 31151 60 40 100
Laboratory
7 2113002 | Sensors and Transducers PC 0 3115] 601 40 | 100
Laboratory
MANDATORY COURSES
8 2IMC3191 | Indian Constituiion MC 2 g1 O | 100 0 100
Career Guidance Level — 111
9 21HE3072 Personality, Aptitude and Career EEC 2 g| ¢ | 100 0 100
Development
10 | 2IHE3073 | Leadership Management Skills EEC } 01 ¢ 100 O 100
Total | 19 8120|550 | 450 1000

135



SEMESTER IV

Course

TOTAL |

8.No Course Title Category | L [T | P| € § Cla | ESE
Code -
THEORY ’
1 21MA4101 | Numerical Methods BS T T T O 40 60 100
2 21E14201 Electrical Machines PC prpof o4 40 60 100
301 21gmp0y | megrated Circuits and its PC stoiol 3| a0 | s0 | 100
Applications
4 2IE14203 industrial Instrumentation — | PC 310,041 3 40 60 100
THEORY WITH LAB COMPONENT
. ) - 7
5 2I1E14251 Pigital Logic Circuits PC 2 b2 4 50 50 100
PRACTICAL
6 21E1001] Electrical Machines Laboratory pC 0|03} 1L5] 6d 40 100
7 21E14002 Integrated Cireuits Labaoratory PC ¢ 1013131 60 40 4§ 100
MANDATORY COURSES
Essence of Indian tradition ,
> h 7
8 2IMC4191 knowledge/Value Education MC 2opoqo to0 0 100
S 1HE4072 Career Guidance Level — 1V
9 - ~ | Personality, Aptitude and Carcer EEC 210010 ¢ 100 0 100
Development
10 21HE4073 | Ideation Skills EEC 210 0 100 0 100
Total | 20 | 3 | 8] 21 | 550 [ 450 1000
SEMESTER V
S.No. C(‘j’:;:e Course Title Category | L [T |P| C | CIA | ESE | TOTAL
THEORY
] 21E15201 Industrial Instrumentation — H PC 3106107 3 40 60 100
2 21E15202 | Control Systems PC 37110 4 40 60 100
3 21EI5203 | Microprocessors and PC 3tolol 3| 40 | 60 100
Microcontroliers
4 21E15204 | Analytical Instrumentation PC 310101 3 40 60 100
5 21EIS3XX | Professional Elective -1 PE 3101003 40 60 100
THEORY WITH LAB COMPONENT
- Programmable Logic Controllers PC - .
) S 2 20 3
6 21E15251 and SCADA 24100121 3 50 50 100
PRACTICALS
7 21EI5001 Industrial Instrumentation PC ololslis 60 40 100
Laboratory
8 21EI5002 | Microprocessors and pe olo{3]15] 60 | 40 100
Microcontrollers Laboratory
MANDATORY COURSES
9 21HE5071 | Soft Skills - 1 EEC T 160 1 100 0 100
t0 21HES072 | Design Thinking EEC 11010 1 100 0 100
Total | 197 1 | 8 | 24 475 525 1000
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SEMESTER VI

S.No. C(‘:’(‘)’;Ze Course Title Category | L | T!P | C | CIA | ESE | TOTAL
THEORY s
i | 21pi61s) | industrial Safety us |3 ]olo| 3| 40 | 60 | 100
Management
2 21F16201 | Process Control PC 31010 3 40 60 100
3 | 21EI620p | Discrete Time and Signal pc | 3]olo| 3] 4 | 60 | 100
Processing
4 21FE163XX | Professional Elective - 11 PE 37010 3 40 60 100
5 21XX64XX | Open Elective-1 OL 30030 3 40 60 100
THEORY WITH LAB COMPONENT
6 21EI6251 | Embedded Systems PC 21012} 3 50 50 100
PRACTICALS
7 21E16001 | Process Control Laboratory PC 003115 60 40 100
§ | 2116002 | iriual Instrumentation PC o 1olo|3l1s] 60 | 40 | 100
Laboratory -
MANDATORY COURSES
9 21EI6701 | Internship Training EEC 0 |]0JO0: 1 0 100 100
10 21HE6071 | Soft Skills - 11 EEC 1|00 1 100 0 100
11 | 21HE6072 g‘;ﬂl)ec‘“al Property Rights | EEC /1 g gl 1 | 100 | 0 | 100
Total | 19 {1 0 | 8 | 24 | 475 | 625 1100
SEMESTER VII
S8.No. | Course Code Course Title Category | L | T| P | C | CIA | ESE | TOTAL
THEORY
1 21E17201 Computer Control of Process PC 3 (0] 0 3 40 60 100
2 21EI17202 Industrial Electronics PC 310]0 3 40 60 100
3 21E173XX | Professional Elective-11I PE 310(0 3 40 60 100
4 21XX74XX | Open Elective — I OE 31010 3 40 60 100
THEORY WITH LAB COMPONENT
5 EIT251 Bio-Medical Instrumentation PC >lol 2 3 50 50 100
PRACTICALS
6 21EL7001 Computer Control of Process PC olol 3715 60 40 100
Laboratory
- 2MEI7002 Instrumentation System PC 010l 3115 60 40 100
Design Laboratory
e e JROJECT WORK . e e
.8 . 2IEI7901 _ Project Work - Phase] BEC_ 0 0 4 2 S0 50 100
Total | 14 | 0 | 12| 20 | 300 | 500 | 800
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g SEMESTER VIII

S.No. C(?:;Ze Course Title Category P | C | CIA | ESE : TOTAL
THEORY
1 21EI83XX | Professional Elective ~IV PE 0] 3 40 ° 60 100
2 21EIR1XX | Professional Elective- V PE 0] 3 40 60 100
PROJECT WORK
3 21EI8901 Project Work — Phase 11 EEC 16 | 8 100 100 200
Total 16 | 14 | 150 250 4060

TOTAL NO OF CREDITS: 165
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LIST OF PROFESSIONAL ELECTIVES

SNo. | Couse Course Title Category | 1. | T | P ¢ Qs ESE | TOTAL
PROFESSIONAL ELECTIVE 1
] 21EIS301 | power Plant Instrumentation PE ‘w 0 w()mr’a 40 60 100
2 21E13302 | Communication Theory PE stolol3] 40| 6o 100
3 2IT5331 | Fupdamentals of Java Programming PE 31010] 37 40 1 60 100
4 2IE15303 | Industrial Chemical Process PE 3000031 401 60 10
3 2IEIS304 1 Operating Systems PE 310103 40 | 60 106
PROFESSIONAL ELECTIVE I}
I 2IEI6301 | VLSI Design PE 310[0]3] 40 | 60 100
2 21E16302 | Micro Electro Mechanical Systems PE stolol 3| 40 60 00
3 21E16303 | Industrial Data Communication pC slatol sl ap 60 1. ton
4 21E16304 | Digital Image Processing PE 31010 3] 40 60 1oe
3 21E16305 | Introduction to Soft Computing PE stolol 3| 40 | 6o 100
PROFESSIONAL ELECTIVE 111 )
l 21EI7301 | Non-Linear Control System PE 3100013 40 | 60 1ot
2 Z1E17302 | Industrial 10T PE 3007003 40 60 100
3 21EI7303 | Robotics and Automation PE 310100341 40 60 100
4 21EF7304 | Microcontroiler Based System Design PE 3104013 40 ) 60 100
5 21EI7305 | Neural Networks and Fuzzy Systems PE 3101013 40 60 100
PROFESSIONAL ELECTIVE IV
1 2IEI8301 | Fiber Optics and Laser Instruments PE 310|0]3] 40 | 60 100
| 5 21EI18302 }:iitj;ltr;:z:tation in Petrochemical PE 3lololal a0 60 100
3 21EI8303 | [pstrumentation System Design PE 3701013 40 | 60 100
4 21EIR304 é;[:;?;ag! lnfe]hgence and Machine PE 3tolols| a0 60 100
5 21EIS305 }Eztlll':trgemaimn and Control in Paper PE stololsl 4o 60 100

{Note: Z stands for semester; students can’t choose twice the course)
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PROFESSIONAL ELECTIVE YV
e Course . . . ) ] . . .
s.No. Code Course Title Category | L | T | P | C | CIA | ESE | TOTAL
1 2IEISI8T | Disaster Management PE 3100 0] 3| 40 | 60 100
2 2TEIS182 Total Quality Management PE 310 0] 3 40 60 100
3 2TEIBI83 | professionat Ethics for Engineers P 300 0] 3 40 60 100
4 ZIEIST84 | principles of Management PE 300l 0] 30 40 | 60 100
5 21EIgIgs | Lawent Copyright and PE | 3] o of 3] 40 | 60 | 100
) Competition Law
LIST OF OPEN ELECTIVES )
ELECTRONICS AND INSTRUMENTATION ENGINEERING
SNo. | Coume Course Title Category | L | T | P | C | CIA | ESE | TOTAL
| T EI640] bmar_t_ Se.nsors for Engineering OF 3ol ol 31 40 60 100
Applications
2 21El6402 | Hectrical Energy Management ot | 3| ol o 3| 40 | 60 100
and Audit
3 21517401 lntr(?duf:non to Programmable OF 31 ol ol 31 40 60 100
Logic Controllers
LIFE SKILL COURSES
4 21187401 Gener:al S}udaes for Competitive OE 31 ol ol 31 40 60 100
Examinations
S7am — e
5 21LS8Z4 Human Rights, meen s Rights OE sl ol ol 3140 60 100
and Gender Equality
6 21LSZ403 Indian Fthos and Human Values OE 31 07 0} 3140 60 1060
7 21LSZ404 1}1dlan Constitution and Political CE 31 ol ol 31 40 60 100
System
8 21182405 Yoga for Human Excellence OE 31 00 0] 3140 | 60 100
NCC COURSES
{Only for the students’ who have opted NCC subjects in Semester I, {1 11 & 1V are eligible)
9 2THEZ401 NCC course level 1 OE 3701073 |40 60 100
10 ZIHEZA0Z 1 NCC course level 2 OE 300107340 60 100
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Enrolment 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 vV 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).

VERTICALS FOR MINOR DEGREE

Heads are requested to provide one vertical from their program to offer for other prdgram students to register for
additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor Degree.
Note: Each programme should provide verticals for minor degree —
ELECTRONICS AND INSTRUMENTATION ENGINEERING OFFERING MINOR DEGREE IN
INSTRUMENTATION AND CONTROL

Course Periods Per Total
S No Course Title Category week Contact | Credits
Code Periods
L T| P

L | 21EIS601 [ oy MDC 3 100 3 3
[Transducer Engineering
Sem 6:

2. 21E16601 Measurements and Measuring MDC 3 0 0 3 3
[nstruments
Sem 6:

3. 21E1660_2 Industrial Instrumentation MDC 3 0 0 3 3
iSem 7: ; : : :

4. = 21317601 ?Industrial data Communication MDC 3 0] 0 : 3 i 3
Sem 7: P :

> 21E17602 *Powerplant Instrumentation ; MDC 3040 3 : 3
Sem 8:

6. 21EI8601 Tndustrial Automation MDC 3 0 0 3 3

*MDC — Minor Degree Course

In addition to the above the following additiona! courses for Minor Degree can also be given to the student’s

common to all the branches.
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Vertical 1 Vertical IT Vertical IT1
Fintech and Block Chain Entrepreneurship Environment and Sustainability
21BA5601-Foundati f E5602- inable infrastru
21CS5602-Financial Management ou.n ations o 21C Sustainable infrastructure
[Entrepreneurship Development 2

Fundamentals of Investment

[ntroduction to Business Venture

Sustainable Agriculture and
[Envirommental Management

Banking, Financial Services and
[nsurance

Team Building & Leadership
Management for Business

Sustainable Bio Materials

Introduction to Blockchain and its
‘Applications

Creativity & Innovation in
Entrepreneurship

Materials for Energy Sustainability

[Fintech Personal Finance and
Payments

Principles of Marketing Management
for Business

iGreen Technology

introduction to Fintech

IHuman Resource Management for
Entrepreneurs

Environmental Quality Monitoring and
lAnalysis

Financing New Business Ventures

Vertical I .
Fintech and Block Chain
q c Periods Per Total
ourse Course Title Category week Contact Credits
No Code Period
L T P eriods
1 21CS85601 | Financial Management MDC 3 0 0 3 3
2 Fundamentals of Investment MDC 3 0 0 3 3
2IXXXX
3 Banking, Financial Services MDC 3 0 0 3 3
21XXxX | and Insurance
Introduction to Blockchain
4 21XXXX and its Applications MDC 3100700 3 3
5 Fintech Personal Finance and MDC 3 0 0 3 3
21XXXX | Payments
6 21XXKX Introduction to Fintech MDC 3 0] 0 3 3
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Vertical I1

Entrepreneurship
S c . Cat Periods Per Total
ourse Course Title atego week Contacts Credits
No Code ry Period
T T P eriods
7 -
| |21Basepr | Foundations of MDC | 3|0 | 0 3 3
Entrepreneurship
2 | 21BAG601 Introduction to Business MDC 3 0 0 3 3
Venture
Buildi L hi
3 | 21BaGgop | Lo Building & Leadership iy 3 g | g 3 3
Management for Business
4 | 21BA7601 Creativity & In?ovatmn n MDC 3 0 0 3 3
Entrepreneurship
inciples of M i
s | 21BA760 | Frinciples of Marketing Mpc | 3 | 0| o0 3 3
Management For Business
R t
6 2 IBAS601 Human Resource Managemen MDC 3 0 0 3 3
for Entrepreneurs
7 | 21BAR602 Financing New Business MDC 3 0 0 3 3
Ventures
Vertical I1I
Environment and Sustainability
Periods Per
. Total
S C
No Cg:;ze Course Title ategor week Contact Credits
y L T P Periods
I 21CE5232 | Sustainable infrastructure MDC 3 0 0 3 3
Development
Sustainable Agriculture
2 gt MDC 370, 0 3 3
21XXXX | and Environmental
Management
3 ) ) ) MDC 3 0 0 3 3
XXX Sustainable Bio Materials
4 Materials for Energy MDC 3 0 0 3 3
ZIXXXX Sustainability
> 21XXXX | Green Technology MDC 3 0 0 3 3
6 21%xxXxX | Environmental Quality MDC 310 0 3 3
Monitoring and Analysis
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B.E (Hons) ELECTRONICS AND INSTRUMENTATION ENGINEERING

Vertical I
10T and Smart Sensors

Vertical 11
Process Control

Vertical 111
Industrial Automation

21EI5205

Introduction to Internet of Things

21E15206
Instrumentation Practices in Industries

21E15207
Drives and Control system
for Automation

| 21EI7204
Optical sensors and photonics

Advanced Instrumentation

21E[6203 . 21E16205 21EL6207
Principle of Sensors and Signal : Applied Industrial
O Adaptive control .

Conditioning Instrumentation

21EI6204 21EI6206 Iznlsfjféiitation in Buildin

Embedded systems for IoT Advanced Process Control . £

Automation
21E17203 21E17205 | 21EI7207
- IoT for Industry Automation Unit operation and control . Machine vision system -

- 21EI7206 . 21EI7208

SCADA systems and its

. Systems . applications
21EI8202 21E18203
21EI8201 . Industrial safety and Hazard Technological Trends in
Smart Instrumentation .
Management Automation
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Vertical 1

B.E (Hons} Electronics and Instrumentation Engineering

with Specialization in 1oT and Smart Sensors

Periods per .
S.No. Cé);l;ze Course Title Category Week TCP | CIA ESE Total
L{iT|P|C
R Sem 3:
2 2
i, 21EI3205 Introduction to Internet pC 31701013 4 40 60 100
of Things
Sem 6:
2 203 _
o, | 2TEIS203 1 pciple of Sensors and pC slolol3] 4 | 40 | 60 100
Signal Conditioning
Sem 6: .
3. 21E16204 | Embedded systems for PC 3104103 4 40 60 100
' IoT
Sem 7:
2 203
40 | FHRITEO3 ) ok for Industry pC s1olol3| 4 | 40 | 60 100
Automation
Sem 7:
5. 21EI7204 | Optical sensors and PC 31010713 4 40 60 100
photonics
6. 21E18201 | SemE: ) PC 3jolo;3] 4 | 40 60 100
Smart Instrumentation
Vertical {1
B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in Process Control
Periods per
S.No C(‘:’:;ze Course Title Category Week TCP | CIA | ESE | Total
LIiT|P|C
Sem 3:
o | 2TES206 i imentation Practices PC |3]0]o|3] 4 | 40 | 60 | 100
in Industries
205 :
2. 2IEIG205 | Sem6: PC stolols)] 4 | 4 | 60 | 100
Adaptive conirol
Sem 6:
3. 21EI6206 | Advanced Process PC 31003 4 40 .| 60 100
Control
4, 21EI7205 | SMT pC 31olo|3] 4 40 | 60 100
Unit operation and control
Sem 7:
5. 21EI7206 | Advaneed Pc |3|olo|3| 4 | 40 | 60 | 100
nstrumentation
Systems
Sem 8:
6. Z1EI8202 | Industrial safety and PC 310103 4 4¢ - 60 100
Hazard Management
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Vertical 111

B.E (Hons) Electronics and Instrumentation Engineering

with Specialization in Industrial Aviomation

Periods per
Categ < . .
S.No Coursce Code Course Title o‘r:-'b Weel TCP CIA ESE Total
! (L]t lrlc
| . Sem 5
21EI52 , _ y _
I 21EI5207 Drives and control system PC 3707013 4 40 60 100
for Automation
Sem 6:
2. 21E16207 Applied Industriai PC 37070 3 4 40 60 100
Instrumentation
Sem 6;
3. 21E16208 Instrumentation in Building PC 3007013 4 40 60 100
Automation
4. e A e |3loloial| 4 20 | 60 | 100
Machine vision system
Sem 7:
5. 21E17208 SCADA svstems and i1s PC 310307 3 4 40 60) 100
Applications
Sem §:
6. 21E18203 | Technological Trends in PC 310,013 4 40 60 100
Automation
Legends

8BS — Basic Science Course

HS — Humanities and Social Science including Management Course

ES — Engineering Science Course

PC — Professional Core Course

PE - Professional Elective Course

OF - Open Elective Course

VA — Value Added Course
MC — Mandatory Course

EEC - Employability Enhancement Courses

CIA — Continues Internal Assessment

ESE — End Semester Examinations
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SEMESTER-WISE CREMMT DISTRIBUTION

B.E. / B.TECH. PROGRAMMES ,
5 SNo Course Credits per Semester Total
Area "y T ITTIIT | W VT VI | vII | VI Credits
i HS 04 04 - - 03 - ; 1
2 BS 10 10 04 04 L - 28
3 ES 06 05 . . - - - - il
4 PC - 03 16 17 19 12 12 79
3 PE - - - 03 03 03 06 15
6 OF - - - I 03 03 - 06
7 EEC - - 02 03 02 08 15
Total | 26 | 22 | 20 | 21 | 24 | 24 20 14 165
CREDIT DISTRIBUTION R 2019
Semester i [l 111 v A VI V1] V1 Total
Credits 20 22 20 21 24 24 20 b4 165
/réj
Chairman BoS Pean Acadenmics
iCS PRINCIPAL
ademics) '
Chairman - R~S PDean (AchT P Hindusthan Cotlege Of Engineering & Technolooy
EIE - HiCp} H COIMBATORE - 641 032.
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SEMESTER — VIl

Programme Course Code Name of the Course
B.E. 2E172010 Computer Control of Process
1. Infer the basic concepts of sampled data control system
Course 20 Interpret the response. design concepts and stability of sampled data system.
ours : .= X S - -
Obicclive 3. Discuss on process modeling and identification
d 4. Understand the concept of model based control.
5. Outhine the fundamentals of muiti variable contral svstem
Uinit Description

ELEMENTS OF COMPUTER PROCESS CONTROL -1

} the sampling process- Z-Transforms, Inverse 72 wansforms, methods -Pulse transfer functions — Data
holds - Madified 7 transforms.
ELEMENTS OF COMPUTER PROCESS CONTROL. 11
Open loop and closed loop response of sampled data system - Dead beat and Dahlin controller design -

: Stabitity of sampled data control systems: Jurys stability test and Schur cohn stability test- Design
problems.
PROCESS MODELLING AND IDENTIFICATION

m Thearetical process modeling: Development, Examples. Parameter estimation and Validation. Parametric
and non parametric models - Process Identification: Principle of empirical modeling - System
identification: LSE, RLSE.
MODEL BASED COMPUTER CONTROL

v Adaptive control principles: Scheduled adaptive control -Model refercnce adaptive control - Self
adaptive- Model based control: Direct synthesis - First order svstems - Model Predictive controb -
Internal model controt (IMC} - Dynamic matrix control - Introduction to Fuzzy logic controf,
MULTI VARIABLE PROCESS CONTROL

v [ntroduction to multi variable systems, Multi loop control, Pairing of inputs ~ interaction analysis and
single and multi loop destgn — Relative gain array(RGA) - Decoupler - Design of multivariabie
contyoller,

B Total Instructional Hours
CO1: Summarize the need of computer in process industey.
CO2: Demonstrate the use of z transforms for signal processing applications.
Course -, ] . . . )
Outcome CO3:  Analyse and identifv the linear and nonlinear process.

CO4:  Design the mode} based controller for any process.
CO5:  Explain the concepts of multivariable regulatory control

TEXT BOOKS:

TT - P.B.Deshpandeand R.H.Ash,“Compater Process Control”, International Society of Automation publication,

USA, 1993

Review of conventional process control -Single ioop computer control - Mathematical representation of

Instructional
Hours

9

T2 - Babatunde A.Ogunnaike and W.Harmon ray. “Process dvnamics, modeling and control™, Oxford university press, 1994.

REFERENCE BOOKS:
RI —Shanthi Sasjdharan, “Computer control of process™, CBA Publishers, Third edition, 2015,

R2 — M.Chidambaram, “Computer control of processes™, Narosa publishing house, 2006.
R3 — Dale Seborg. E. Thomas. F, Edgar, Duncan. A, Mellichamp, “Process Dynamics and Control™ Willey

India, 2006, ¥

R4- Karl I Astrom and Bjorn Wittenmark, “Adaptive Control”, Péalq'_séln Education Inc, Second Edition, 2008,

WEB REFERENCES:
1.https:/inptel.ac.in/courses/103/106/ 103106149/
2 hitps://nptel.ac.in/courses/ 103/103/103103037/
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Mapping of COs with POs and PSOs

PO& [ polPo | PO POl PO PO POl PO PO | PO | PO | PO | PSO | PSO |
PSO 2 3 4 5 6 7 8 9 [0 1 12 |
COol > 3 2 3 I | - - . . N N
co2 | 3 ; 3 3 i ! _ - - A ST 3 '
CO3 3 3 3 2 [ I - - - - - > 2 2
co4 | 3 3 3 3 1 ! - - - - 2 3 2
cos 3 | 2| 2 | 2 1 ! i A R 3o
Avg | 28 | 28 | 26 | 26 | | [ - : : . -] 2 28 06
I-Low, 2-Medium, 3-High, *- No correlation
|

) Dean (Academics)
Chairmay, . BoS HICET
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Programme

B.E.

Course
Objective

Unit

tHl

Vv

Course
Outcome

3 0 ]

Course Code Name of the Course
21E17202 Industrial Electronics
1. Discuss the operation of power semiconductor devices and their switching characteristics
2. Design controlled converter ctrouits.
3. Differentiate the operation of various chopper circuits.

Analyse the operation of inverter circuits for 120° mode andi 80° modc operation.
Classify AC to AC converter circuits based on its operation.

th s

Description

POWER SEMICONDUCTOR DEVICES

Power Diode, SCR, TRIAC, GTO. BIT, MCT, MOSFET. IGRT. Power Integrated Circuits(PI(s) -
Starie and Dyvhamic characteristics - Triggering and commutation circuit for SCR - Design of Driver
and snubber circuit-protection circuiis- Simulation tools,

PHASE CONTROLLED CONVERTERS
2 pulse, 3 pulse and 6 pulse converters - performance parameters - Effect of source inductance - Dual
converters - steady state analysts-Introduction to matrix converters and cycloconverters.

DCTO DC CONVERTER

Step down and step up chopper - conwrol strategy - Commutation in choppers - Switched mode
regulators - Buck, Boost, Buck- Boost converter - Resonant Converters and its topologies. .
INVERTERS :
tnverters Basies - PWM techniques - Single phase and Three Phase Voltage Source Inverters (1207
mode and180° mode) - Current Source Inverter - Voltage and Harmonic Contrel - Space Vettor
Madulation techniques for inverters- introduction to multilevel inverters..

DRIVES AND CONTROL
Static and Dynamic equations of de and ac machines — Electrical breaking — Rectifier and chopper

control of DC drives — Principles of v/f control of AC drives — Open loop and Closed loop schemes
for DC and AC drives(Block diagram approach only} — Introduction to vector control of AC drives.

Total Instructional Hours

Instructional
Hours

9

45

CO1: Outline the operation of power semiconductor devices and their switching characteristics.

CO2: Ilustrate the operation of power electronic rectifier circuits.
C0O3:  ldentify the appropriate chopper circuit for various applications.
C04: Choose the appropriate mode of operation of inverter.

CO5:  Compile the operation of AC 10 AC converters.

TEXT BOOKS:

Ti - M. H .Rashid, “Power Electronics: Circuits, Devices and Applications”. Pearson Education, Fourth
Edition, New Dethi, 2017.

T2 - P, S. Bhimbra “Power Electronics”, Khanna Publishers, FourthEdition, 2017,

REFERENCE BOOKS:

R1 —Joseph Vithavathil, “Power Electronics, Principles and Applications™, McGraw Hill ,7 Reprint, 2015.

R2 — Ned Mohan, Tere. M. Undel and, William. P. Robbins, *Power Electronics: Converters, Applications and
Design”, John Wiley and sons, Third Edition, 2018

R3 —~ M. D. Singh and K.B. Khanchandani, “Power Elgctronics,” McGraw Hill India, 2014,

R4 - MS Jamil Asghar ** Power Electronics”, PHI Learning 2009.

WEB REFERENCE:

https://nptel.ac.in/courses/108/102/108102145/
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| Mapping of COs with POs and PSOs
PO& | po [ PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO | PSO | PSO
PSO | 1 2 3 4 5 6 7 8 | 9 10 11 12 1 2
cor | 2 2 2 3 1 1 - 2 3 3
coz | 3 3 3 I 1 R
co3 | 3 3 3 2 1 1 2 3 2
cods | 3 3 3 3 1 1 2 3 2
cos | 3 2 2 2 1] | 2 3 3
Avg | 28 | 26 | 26 | 26 | 1 1 2 3 2.6

bl

Chairmap . BnS
L DF § D RiTEn

1-Low, 2-Medium, 3-High, “-” No correlation
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Prigramme Course Code Name of the Course L T

B.E.

Course
Objective

Linit

I

A

Course
Qutcome

21E17251 Bio-Medical Instrumentation 2 0
I, Recall fundamentals of human physiology.
Discuss about the Biopotential and its electrode.
Outline the recording and monitoring biomedical instruments.
Infer the basic principles in medical imaging technigues.
Generalize about life assisting and therapeutic devices.

hodn La Lo

Description

HUMAN PHYSIOLOGY

Human Body Overview: Iniroduction. Cell, Body [uids - Musculosketeral, Gaswointestinal,
Endocrine system. Heart and circulatory system -- The human respiratory system The human nervous
system. Identify and assemble the parts in Respiratory, Nervous, Circulatory, Musculoskeletal
& Gastro intestinal system models,

BIO POTENTIALS AND BIOPOTENTIAL ELECTRODES

Sources of hio electric potential, EMG, ECG, ERG. EEG, Electrode Theory - Biopotentual
electrodes Body surface recording electrodes, Internal electrodes. Electrade arrays, Micro electrode
Electrical safety in medical environment: shock hazards, leakage current-Instruments for
checking safety parameters of biomedical equipment. Identify and measure the signals from
the biopotential electrodes.

RECORDING AND MONITORING INSTRUMENTS

Biomedical recorders — Patient manitoring systems — Arrhythmia and ambulatory monitoring
instruments - Foetal monitoring instruments — Oximeters —Blood flowmeters - Cardiac output
measurement — Pulmonary function analysers — Blood gas analyzers — Blood cell counters —
Audiometers, Experimental study of recording and monitoring of ECG or EMG or ERG or
EEG.

MODERN IMAGING SYSTEMS

X-ray machines and digital radiography —X-ray computed tomography - Nuclear medical imaging
systems — Magnelic resonance imaging system- Ultrasonic lmaging systems — Thermal imaging
systems. Retinal Imaging - Imaging application in Biometric systems. ldentification,
inference & diagnostic study of imaging reports from X-Ray, Ultrasonic and Thermal Imaging
systems.

THERAPEUTIC and ROBOTIC EQUIPMENTS

Cardiac pacemakers — Cardiac defibrillators — — Physitheraphy and electro theraphy equipment-
Haemodialysis machines- Lithotriptors — - Ventilators — Radiotheraphy equipment — Automatic drug
delivery systems. ICCU patient monitoring system - Nano Robots - Robotic surgery
Field study report on certain Recording & Monitoring instruments, Imaging systems &
Therapeutic equipments at Hospital.

Total Instructional Hours

CO1: Summarize the concepis of physiology.
CO2: Elaboration on biopotential and electrodes.

CO4: Elaborate the basic principles in imaging techniques.
CO45:  Infer basic knowledge in life assisting and therapeutic devices.

TEXT BOOKS:
Tt - R.S Khandpur. “Hand Book of Bio-Medical instrumema_tion", Tata McGraw Hill, 201 1.
T2 - Joseph JLCarr and John M .Brown, “Introduction to Biomedical Equipment Technology™, Fourth edition, Pearson Education

Inc, 2013.

REFERENCE BOOKS:

Rt —John G.Webster, “Medical Instrumentation: Application and Design™,3™ Edition, Wiley Pvt Ltd., 2008.

R2-Leslie cromwell, Fred J Weibell, Erich A Pfeiffer., “Bio medical Instrumentation and Measurements™, 2™
Learning Pvt Ltd, 2012,

R3 — Myer Kutz. “Standard Handbook of Biomedical Engineering & Design” Mc Graw Hill, 2003,

R4 -M.A'rumugamq “Bio-Medical Tnstrumentation’, 2™ edition, Anuradha Publications, 2015.

38}

Instructio
nat Hours

6+3

6+3

6+3

CQ3: Understand the measurement techniques of bicmedical recording and monitoring instruments,

edition, PHI
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Mapping of COs with POs and P50s
PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO PSO
PSO - 3 4 5 6 7 8 9 10 11 12 1 2
co1 2 3 1 1 - 2 2 3
coz | 3 3] 3 3 1 1 2 ° 2 3
co3 3 3 3 2 1 1 2 3 2
€04 3 3 3 3 1 1 - - 2 3 2
cos | 2 2 2 2 1 1 i 2 3 3
Avg | 26 | 26 | 26 | 26 1 1 2 2.6 2.6
1-Low, 2-Medium, 3-High, "-” No correlation
o
e ] ATk g eaT ..
i gy OO ~ Hﬁi(‘jz‘f'
A *-] d - .
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Programme Course Code Name of the Course
B.E. 2IE17001 Computer Centrol of Process Laboratory
. Simulation of the linear systems for various physical processes.
Course 2. Design and simulate the computer based controtler alzorithms.
L 3. Categorized response of computer control for liquid and thenmal systems.
Objective : . . . . e -
- 4. Outline the basic PLC programming logic with timers and counters
5. Be familiar with applications of PLC Programming.
Expt. Lo .
NE Description of the Experiments

Digital Simulation of Linear system.

Simulate the response of the following discrete system

a.  First Order Discrete System With and Without Dead time.

o
b, Second Order Discrete System With and Without Dead time.
3. Design and simutation of Dead beat controller algorithms,
4, Design and simulation of Dahlin’s controlier algorithms.
3, Design of Lag and Lead Compensator using Bode Plot.
6. Design and simulation of IMC/MPC structure for higher order systems.
7. Design and simulation the response of a system with and without fuzzy logic controller.
3 Response of computer controlled liguid level system with PID algorithm.
9. Response of computer controlled thermal system with PID algorithm.
10. Programming for pneumatic stamping control system using PLC.
11. Programming for Chemical Mixing Process and Bottle filling system using PLC.
12. Programming for spray painting system using PLC.
Total Practical Hours
CO1: Compare various linear system simulated responses.
Course CO2: Evaluate the discrete controller parameters using different tuning process.
Oﬁtco;ne CO3: Compile various discrete controller algorithms for different systems.
CO4: Practice of basic PL.C programming using fadder diagram.
COS: Demonstrate PLC based control applications and it’s working in real time,
REFERENCES:

RI-George Stephanopoulos, Chemical Process Control: An Introduction to theory and Practice, Pearson Education, 2008

R2- Laboratory manual prepared by the Department of Electronics and Instrumentation Engineering, 2017.
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Mapping of COs with POs and PSQOs
PO& | po | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PSO | PSO
PSO 1 2 | 3 4 5 6 7 8 9 10 | 11 12 ¢ 1 2
cor | 2 2 2 3 2 1 - - 2 - 2 3 3
co2 3 3 3 3 2 1 - 2 - 2+ 3 3
CO3 3 3 3 2 2 1 - 2 - 2 13 2
04 3 3 3 3 2 1 - - 2 - 2 13 2
CO5 3 2 2 2 2 1 2 - 2 |3 3
Avg | 28 | 26 | 26 | 26 2 1 - 2 - 2 3 2.6
1-Low, 2-Medium, 3-High, “-” No correlation
!
— y
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Progra:

nme Course Code Name of the Course

B.E, 2LEI7002 Instrumentation System Design Laboratory
1. To eain knowledge in designing electronic circuits.
Course 2. Topredict the performance of various instruments.

Objective

5. Todesign appropriate controller for various instruments.

;:E Description of the Experiments
B Design of Instrumentation Amplifier
Design of Active Filters
a. Low Pass and High Pass
"
b. Band Pass and Band Reject
3. Design of Reguiated Power Supply
4. Design of V/I And I/V Converters
Destgn of
a. Linearizing Circuits for Thermocouple.
5. '
b.  Cold Junction Compensation Circuit for Thermocouple.
Design of Signal Conditioning Circuit for
a. Strain Gauge.
6.
b, RTD.
7. Design of Oritice Plate and Rotameter.
3 Design of Control Vatve Flow Lift Characteristics(with and without positioner)
9. Pesign of PID Controller (Using Operational Amplifier)
i0. Design of A Multl Chamnel Data Acauisition System
. Design of Multi Range DP Transmitter
12. Characteristics of Control Vaive Sizing
Total Practical Hours
CO1 : Design various types of filter circuits and amplifiers.
Course CO2 : Suggest & suitable power supply circuit.
Outcome CO3 : Able to analyse the performance of thermocouple, strain gauge and RTD.
CO4 : Plot the performance of control valve,
COS : Design a data acquisition system,
REFERENCES:

n

R1-Gregory K Mc Millan Douglas M Considine, —Process/ Industrial Tnstruments and Controls Handbook. Tata McGraw Hiit,

2009,

R2- Laboratory manual prepared by the Department of Electronics and Instrumentation Engineering. 2017.
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‘ Mapping of COs with POs and PSOs
PO& PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO PSO
P50 | 4 2 3 4 5 6 7 8 9 10 11 12 4 1 2
o1 2 2 2 3 1 1 - - 2 - - 2 3 3
co2 3 3 3 3 1 1 - - 2 7 3 3
Co3 3 3 3 2 1 1 2 2 3 2
CO4 3 3 3 3 1 1 2 2 3 2
cos | 3 2 2 2 1 1 2 . - 2 3 3
Avg | 28 | 26 | 26 | 26 1 1 2 2 } 2.6
1-Low, 2-Medium, 3-High, “-"” No correlatinn
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#

1. Apply a gained knowledge and methodology to select a good project and able to work in a

team.
Course 2. Transform the ideas behind the project into a product.

Objectives

3. Validate the technical report.

A candidate shall be permitted to work on projects in an Industrial / Research Organization, on the recommendations of the
Head of the Department concerned. |
A project must be selected cither from research literature published list or the students themselves may propose suitable
topics in consultation with their guide. .

The aim of the project work is to strengthen the comprehension of principles by applying them to a new problem which
may be the design and manufacture of a device, a research investigation or a design problem.

The project work shall be supervised by a supervisor of the department, (and an expert in industry if it is a industrial
project), and the student shall be instructed to meet the supervisor periodically and to attend the review committee meeting
for evaluation of the progress.

In case of candidates not completing Phase-I of project work successfully, the candidates can undertake Phase-I again in

the subsequent semester. In such cases the candidates can enroll for Phase-1I, only after successful completion of Phase-L

The Project report shall be prepared and submittéd according to the approved guidelines as given by the Controller of

Examination and bonafied duly signed by Supervisor and the Head of the Department.

CO1: Realize the skills acquired in the previous semesters to solve complex engineering problems.

CO2: Develop an innovative model / prototype of an idea related to the field of specialization,
CO3: Create the work individually to identify, troubleshoot and build products for envirenmental and

Course Socictal i
Qutcome C(g:le:térlezstzeesi’fective presentation of ideas with clarity.
COS5: Evaluate surveys towards developing a product which helps in life time learning.
Mapping of COs with POs and PSOs

PO& | PO PO PO PO PO PO PO PO PO PO PO PO PSO PSO
PSO | 4 | 2 3 4 | 5 16 | 7| 819 10 11 12 1 2
co1 2 2 2 3 2 - - 2 2 2 2 3 3
co2 2 3 3 3 1 2 - - 2 2 2 2 2 3
Co3 3 3 3 2 1 2 - - 2 2 2 2 3 2
Co4 3 3 3 3 1 2 - - 2 2 2 2 2 2
C05 3 2 2 2 1 2 - - 2 2 2 2 2 3
Avg 2.6 2.6 2.6 2.6 1 2 - - 2 2 2 2 24 2.6

1-Low, 2-Medium, 3-High, “-” No correlation

Chairman - BoS
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Professional Elective I11

Programme Course Code Name of the Course

B.E. 21EI17301 Non-Linear Control System
1. Understand the common non-linearities which exist among all the systems. *
2. *Generalise describing function based approach of non-linear analysis.

Course ) .
Objective 3, Explain about Lyapuno_v Theory and it's methods

4, Discover on Linearization schemes on SISO, MIMO systerms,
5. Highlight on Sliding Mode Control.

Unmnit Description

INRODUCTION TO NON-LINEAR CONTROLTHEORY
Linear versus nonlinear systems - Common Nonlinear behavior, Examples - Types of Nonlinearities

I + Autonomy - Equilibrium points of nonlinear systems, Feedback Linearization, Series
Approximation Methods,
DESCRIBING FUNCTION

I Describing function analysis: Fundamentals, common nonlinearities (saturation, dead - zone, on - off
Non - linearity, backlash, hysteresis) and their describing functions. Compensation and design of
nonlinear system using describing function, Limit Cycle,

LYAPUNQOV THEORY -

10 Lyapunov’s stability, concept, Lyapunov’s Direct Method - Positive definite Functions and
Lyapunov Functions - Krasovski’s Method - Variable Gradient Method - Control Design based on
Lyapunov’s Direct Method.

FEEDBACK LINEARIZATION

v Feedback Linearization and the Canonical Form - Mathematical Tools-Input - State Linearization of
SISO Systems - input-Output Linearization of SISO Systems - Generating a Linear Input - Qutput
Relation—Stabilization and Tracking - Feedback Linearization of MIMO Systems.

SLIDING MODE CONTROL

v Sliding Surfaces - Continuous approximations of Switching Control laws - The Modeling and

Performance Trade-Ofts - MIMO Systems — examples.

Case Study - Sliding mode approach to speed control of de motors, applications.

Total Instructional Hours
COl:  Classify the linear/non-linear system theory and their types.
CO2: Understand and analyze the various non-linear systems with describing functions,
Course CO3:  Appraise the stability for various nonlinear functions using lyapuntov method.
Outcome
CO4:  Design the SISO, MIMO system with feedback linearization.
CO5:  Implement sliding mode control approach to various non-linear applications
TEXT BOOKS:

T1 - Katsuhiko Ogata, *Modern Cantrol Engineering”, Pearson Education, 5 Edition 2010.

T2 -Torkel Glad and Lennart Ljung, “Control Theory — Multivariable and Nonlinear Methods™

REFERENCE BOOKS: -

RI - Jean-Jacques E. Slotine, Weiping Li, “Applied nonlinear Control”, Prentice Hall of India . 2004.
R2 - Richard C Dorfand Robert H Bishop, “Modern Control Systems,” 11% Edition, Pearson,2008,
R3 - A.Nagoor Kani, “Advanced Control System”. 2" Edition, RBA publications, 2014,

WEB REFERENCE:

https:/mptel.ac.in/courses/108/106/108 106024/

feer 1w

Instructional
Hours

45

. Taylor & Francis, 2002,
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Mapping of COs with POs and PSOs
PO& | po | PO | PO PO | PO | PO | PO | PO | PO PO PO PO PSO PSO
PSO | 14 2 3 | 4 | s 6 7 8 9 10 11 12 1 2
co1 2 2 3 1 1 - 2 3 3
€02 3 3 3 3 1 1 - 2 3 3
co3 3 3 3 2 1 1 - - - 2 3 2
co4 3 3 3 3 1 1 - - 2 3 2
cos | 3 2 2 2 1 1 - - 2 3 3
Avg | 28 | 26 | 26 | 26 1 1 - 2 3 2.6
l 1-Low, 2-Medium, 3-High, “-” No correlation
H /‘j
L
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Pl'l]gl‘:l mine

B.E.

Course Code Name (lfﬂu‘ Course L T P
ZIEI7302 Industrial [oT

()
o
)

Outline the basic concepts of Industrial internet of Things.

l.
. 2. liustrate the different network technologics and protocols.
Course PR . e o f R
e 3. Educate the concepts of middieware components.
Obhjective o . ST .
; 4. Relate the secunity and privacy issues in l1oT.
5 Interpret HoT and Cyber manufacturing systems.
Linit Description Instructional
Hours
INTRODLUCTEON
[ Introduction — Industrial internet use ~cases - Technical and business innovators of the industrial - )
internet -~ HoT reference architecture - Industrial Internet  Architecture Framework (HHAF)-
Functional View point — Three -Tier topology — Key function characteristics.
NETWORK TECHNOLOGY AND PROTOCOLS
I Proxinity network — WSN Edge Nade -~ Legacy Industrial Protecols — Modern communication 9
protocols — wirgless communication technologies - Single Node Architecture — Hardware
Components, Network delay modeling-- Gateways — Access Network. .
HoT MIDDLEWARE CONCEPTS
m Middle ware Transport protocols @ TCPIP, UDP.RTP CoAP — Middleware sofiware patterns- 9
Publish/Subscribe pattern: MQTT.XMPP.AMOQP.DDS.DTN - Middleware platforms - [loT WAN
technologies.
SECURITY AND PRIVACY IN IloT
IV Security analysis and advanced threats — Secured Interconnection mechanisms - Advanced 9
Protection techniques — Privacy issues in Industrial connected networks — Application Scenarios.
HOT AND CYBER MANUFACTURING SYSTEMS
\Y Industrial Cyber-Physical Systems - Modelling for CPS and CMS — Architectural Design Patierns 9
for CMS and I1oT — User Driven CPS — HoT in healthcare, power plant and process industries.
Total Instructional Hours 45
=  COl: Summarize the basic concepts of HoT.
. CO2:  Explain the different network technologies and protocols.
Course - ; .
Outcome CO03:  Describe about the middleware patterns and platforms.

CO4:  Interpret the security and privacy issues in loT,
CO35:  Recognize the patter for [HoT and Cyber Manufacturing Systems.

TEXT BOOKS:
T1 - Alasdair Gilchrist, “Industry 4.0- The Industrial Internet of Things™, Apress, First Edition, 2016.

T2 - Sabina Jeschke, Cliristian Brecher, Houbing Song, Danda B. Rawat, “Industrial Internet of Things -
Cyber manufacturing Systems”, Springer- Series in wireless Technology, 2017.
REFERENCE BOOKS:
R1 - Cristina Alcaraz, “Security and Privacy Trends in the Industrial Internet of Things”. Springer — Advanced

Sciences and Technologies for security applications, 2019

R2 - Honbo Zhou, “The Internet of Things in the Cloud: A Middleware Perspective™. First Edition, CRC Press, 2013.

R3 - Andrian McEwen, Hakim Cassimally, “Designing the Intewict &f Things”, First Edition, John Wiley &Sons Ltd,2014,
WEB REFERENCES:

Lhttps;//mptel.ac.in/courses/106/105/106105166/ .
2 https://nptel.ac.in/courses/ | 06/105/106 105195/ .

T

>
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Mapping of COs with POs and PSOs
PO& | po | PO | PO | PO | PO { PO | PO | PO | PO PO PO PO PSO | PSO
PS0 1 2 4 5 6 7 8 9 10 11 12 1 2
co1 2 2 1 1 1 2 3 3
coz = 3 3 3 3 1 1 1 A EEE 3
€o3 3 3 3 2 01 1 1 2 3 2
o4 | 3 3 3 3 1 1 1 2 3 2
cos? 3 2 2 2 1 1 1 - - - 2 ) 3
Avg | 28 | 26 | 26 | 26 1 1 1 - 2 3 2.6

1-

—

ow, 2-Medium, 3-High, “-" No correlation
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Programme Course Code Name of the Course L T P <
B.E. 21117303 Robotics and Autamation 3 0 ]
Infer the fundamentals of robotics.

I
- 2. Recall the concepts of sensors and vision system.
Course N ) . N . R
S 3. Outline the working of robot dynamics and grippers.
Objective . e el "
4. Write program for developing a robot.
5. Enumerate robotics applications and its principles..
. oy Instructional
Unit Description ‘
Hours
INTRODUCTION TO ROBOTS
Origin & various generation of robot — Laws of robots - Rebotic System Components - Classification 9

[ of rohots — Need of sensors in rebots - Degree of freedom -~ End etfectors — Robotic manipulators -
Need for automation - types of automation - robot part’s and their functions- need for robots-
applications.

ROBOT KINEMATICS
Forward kinematics, inverse kinematics and the difference: forward kinematics and inverse

1 Kinematics of Manipulators with two. three degrees of freedom (in 2 dimensional), four degrees of 9
freedom (in 3 dimensional) — Trajectorv planning -~ Robot Dynamics - Homogeneous transformation
matrices, translation and rotation matrices Dennavit and Hartenberg transformation.

ROBOT DRIVE SYSTEMS AND END EFFECTORS
Pneumatic Drives — Hydraulic Drives — Mechanical Drives — Electrical Drives — D.C. Servo Motors,
I Stepper Motor, A.C. Servo Motors — Salient Features, Applications ang Comparison. Various Control 9
schemes of robats - End Effectors — Grippers — selection and design considerations of a gripper -
gripper force calculation and analysis.

SENSORS IN ROBOTICS _

Force sensors. touch and tactite sensors, proximity sensors, non-contact sensors, safety considerations

in robotic cell, proximity sensors, Robotic Machine vision system - camera, frame grabber, sensing 9
and digitizing image data — signal conversion, image storage, lighting techniques, image processing

and analysis — data reduction, segmentation, feature extraction, object recognition, applications —
Inspection, identification, visual serving and navigation.

IV

PROGRAMMING AND APPLICATIONS OF ROBOT
Teach pendant programming, lead through programming, robot programming languages — VAL
v programming - Maotion Commands, Sensors commands, End-Effectors Command, and simple 9
programs - Intelligent Robots - Role of robots in inspection. assembly, material handling, underwater,
space and medical fieids.

Total Instructional Hours 45

CO1:  Iustrate the fundamentals of robots.
CO2:  Apply knowledge on sensors and robotic vision system.

Oi?sgife CO3:  Develop robots with differential motion and control.
CO4:  Build programs for robats in various applications.
COS5:  Familiarize on Various Robotic programming and applications.
TEXT BOOKS:

T1 -M.P.Groover, M, Weiss, R.N. Nageland N. G.Odrej, “Indistrial Robotics”, McGraw-Hill,1996.

T2 - Deb § R and Deb S, —Robotics Technology and Flexible Automationi, Tata McGraw Hill Pvt. Ltd, 2010.
REFERENCE BOOKS:

R1 - D.K. Pratihar, “Fundamentals of Robotics”, Narosa Publishing House, New Delhi ,2017

R2? - K.S Fu, R.C Gonzalez, C.S.G Lee. “ Robotics™, McGraw-Hill 1987.

R3 - Ghosh, “Control in Robotics and Automation: Sensor Based Integration™, Allied Publishers,1999.

R4 — J.J Craig, “Introduction to Robotics”. Addison-Wesley 1986.

WEB REFERENCE:

https://ontinecourses.nptel.ac.in/noc20 me36/preview
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Mapping of COs with POs and P50s .

PO& | po | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO | PSO PSO
PSO | 1 2 | 3 4 5 6 7 8 9 10 11 12 | 1 2
co1 y 3 1 1 - - - - - 2 8 2 3
co2 3 3 3 3 1 1 - 2 2 3
€03 3 3 3 2 1 1 2 3 ?
Co4 3 3 3 3 1 i 2 3 2
cos 3 2 2 2 1 1 2 2 3
Avg | 28 | 26 | 26 | 26 1 1 - - - - - 2 2.4 2.6

1-

-

ow, 2-Medium, 3-High, “~" No correlation
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Programme

B.E.

Course
Objective

Linit

11

iV

Course
Outcome

TEXT BOOKS:
.. “Besign with PIC Micro Controllers”Pearsonizducation 3rdEdition, 2004,
ARM System on Chip Architecture” Addison Wesley trade Computer Publication, 2000,

T1 -Peatman.l.B

T2 - Furber,S.,

Course Code Name of the Course L.

e

21E1736G4 Micrecontrolier Based System Design

Infer the fundamental components of the PIC microcontroller.
Educate the PIC micro conmrotler Interrupts and Timers.

e bl =

da

Propose the architecture of arm processor
Introduce the concept of army organization

L]

Description

INTRODUCTION TO PIC MICROCONTROLLER

Intraduction 1o PIC Microcontroller — PIC 16C6x and PIC16C7x Architecture — PICT6exx -
Pipelining - Program Memory considerations — Register File Structure - Instruction Sel -
Addressing modes - Simple Operations.

INTERRUPTS AND TIMER
PIC micro controller Interrupts -- External Interrupts — Timers — Timer moduies — Front panel
1/0-Soft Keys — State machines and key switches — Display of Constant and Variable strings.

PERIPHERALS AND INTERFACING ,
°C Bus for Peripherals Chip Access — Bus operation-- Bus subroutines — Serial EEPROM —
Baud rate selection ~ LCD and keyboard Interfacing — ADC — DAC -- and Sensar Interfacing.

INTRODUCTION TGO ARM PROCESSOR

ARM Architectwre — ARM programmer’s model — ARM Development tools -- Memory
Hicrarchy — ARM Assembly Language Programming — Simple Examples — Architectural
Support for Operating systems.

ARM ORGANIZATION

3-Stage Pipeline ARM Organization — 5 Stage Pipeline ARM Organization — ARM Instruction
Execution -- ARM Implementation —~ ARM Instruction Set — ARM coprocessor interface —
Embedded ARM Applications

Total Instructional Hours

CO!l:  Understand the working of the architecture for PIC microcontrollers

0

P C

Integrate the concept of peripherals and interfacing of microcontroller-based embedded syvstems.

lnstructional

Hours

9

LS
n

CO2:  Identify the factors for data transfer in interrupts and understand the timer function of PiC

microcontroller
CO3:  Observe the peripherals and interfacing of microcontroller-based embedded systems.
CO4:  Interpret the ARM Architecture and Assembly Language Programming
CO3:  Employ the role of arm organization

REFERENCE BOOKS:

Ri - Mazidi, M.A_PIC Microcontroller™ Rollin Mckinlay. Danny causey Printice Hall of India, 2007.
R2-Ajay V.Deshmukh. “Microcontroller - Theory and application™ PHI 2002.

R3 - Valder - Perez, “Microcontroller — Fundamentals and Applications with Pic,” Yeesdee Publishers, Tayler & Francis, 2013:
R4-C Ravichandran. M. Arulaalan, “Microcontroller Based System Design,” Suchitra Publications. 20.16. '

WEB REFERENCES:
1. https:/faptel.ac.in/courses/ 106/105/106 105193/
2. https:énpiel.ac.in/courses/ 108/102/108 102045/

167



Mapping of COs with PQs and PS0s -
PO& PO PO PO PO PO PO PO PO PO PO PO PO PS50 PSO
PSO | 4 2 3 4 5 6 7 8 9 | 10 11 12 1 2
co1 2 2 3 1 1 2 3 3
co2 3 3 3 3 1 1 2 3 3
Cco3 3 3 3 2 1 1 - - 2 3 2
Co4 3 3 3 3 1 1 - 2 3 2
€05 3 2 2 2 1 1 - - - 2 3 3
Avg 2.8 2.6 2.6 2.6 i 1 - - 2 3 2.6
1-Low, 2-Medium, 3-High, “-" No correlation
- -
n. Bos .
E - HI-CE T man (Acadthu PP |
HiCET
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Programme Course Code Name of the Course L T r C

B.E. 21EL7305 Neural Networks and Fuzzy Syvetems 3 0 ( 3
b Introduce about neural networks for pantern classification and association,
. 2. Classify on various neurat network.,
Course o ) N ‘
Obtectiy 3. o learn about fuzzy systems.
echive . . . .
d 4. Gain knowledge about fuzzy logic control desian.
5. Build application on neural networks and fuzzy syslems.
. . Instructional
Unit Description

Hours

NEURAL NETWORKS ~1

Artificial neural network (ANN3: Introduction, fundamental concept, basic models of ANN, 9
terminologies, McCutloch pitts neuron. Linear seperability, Hebb Network. Supervised learning
Network: Perceptron networks, Adaline. back propagation network. radial basis function network.

NEURAL NETWORKS - I

Associative memory networks: Training algorithms for pattern association. Auto associalive, Hetero
associative, Bidirectional associative memories- Hopfield and iterative awo asseciative memory 9
networks.

Unsupervised Learning networks: Fixed weight competitive nets, Kohenen self organizing feature

map, Counter propagation network, Adaptive resonance theory network.

FUZZY SYSTEMS- 1
Ul Inwoduction to fuzzy logic, classical sets, fuzzy sets. Classical relaticns and fuzzy relations- 9
Tolerance and equivalence relation. - Membership functions — Defuzzification.

FUZZY SYSTEMS -1
IV Fuzzy arithmetic and fuzzy measures- Fuzzy rule base and approximate reasening - Fuzzy decision 9
making - Fuzzy logic control systems.

APPLECATIONS OF FUZZY LOGIC AND NEURAL NETWORKS
v Engineering and miscellaneous applications of fuzzy: Civil, mechanical, industrial, computer, 9

robotics, medicine and economics. Neural network for pattern classification and pattern association.

Total Instructional Hours 45

COL:  Infer the concepts of artificial neural networks.
C02:  Summarize the various neural networks architectures and its training algorithms

OUTS e . .
Ocu{t):e;fe CO3: Discover the concept of fuzzy logic set theory.
CO4:  Implement the fuzzy mechanism for suttable control problems.
CO5:  Design the neural network/fuzzy logic control for real time applications,
TEXT BOOKS:
T1 - Laurene V. Fausett, “Fundamentals of Neural Networks: Architectures, algorithms and applications™, Pearson Education, New
Delhi, 2004. ' ’

T2 - Timothy J Ross, "“Fuzzy Logic with Engineering Applications™, Tohn Willey and Sons, 2005.

REFERENCE BOOKS: : B

R1 — S.N.Sivanandam, S.N Deepa., “Principles of soft computing” ,27 edition, Wiley India Pvt Ltd . 2013,
R2 — George J.Klir, Bo.Yuan, “Fuzzy Sets and Fuzzy logic: Theory and Applications™, PHI,2012

R3 - Zimmerman H.J., “Fuzzy set theoiy and its Applications”, Allied Publishers, 2001,

R4 - Jack M. Zurada, “Tntroduction to Artificial Neural Systems”, PWS Publishing Co, 2002.

WEB REFERENCE :

hitps:/faptel.ac.in/courses/127/105/127105006
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Mapping of COs with POs and PSOs
PO& | po l Po | PO { Po | PO | PO PO PO | PO | PO PO PO | pso | Pso
PSO ' 3 4 5 6 | 7 8 9 10 11 12 1 1 2
CO1 2 3 1 1 . . - - - 2 % 2 3
coz | 3 3 3 3 1 1 . - - - 2 2 3
co3 | 3 3 3 2 1 1 - - - 2 2 2
co4 | 3 3 3 3 1 1 - 2 3 2
cos | 3 2 2 2 1 1 2 2 3
Avg | 28 | 26 | 26 | 26 | 1 1 - - 2 2.2 2.6

1-Low, 2-Medium, 3-High, “-" No correlation

A\
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Programme

B.E.

Unit

it

Course
Qutcome

Course
Objective

Open Elective
Course Code Name of the Course
21E174401 Introduction to Progranunable Logic Centrollers

Linderstand the basics ot PLC and its components.

Impart knowledge on developing PLC logical programs for various conditions,
Gain knowledge on various PLC instruction sets.

Establish the communication protocols used i PLC s,

Outline the importance on PLC and SCADA for industrial automation

_J;'_L“g.J_

o

Description

INTRODUCTION TO PLC

* History of Programmable [.ogic controller — need for PLC —~ PLU sizes - modular and fixed PLC

PLC srchitecture — Hardware components @ input and output modules(Analog and digital FO) —
power supply - PLC memory - PLC wiring diagram — Latching relays.

PROGRAMMING OF PLC

Basics of PLC programming — types: Ladder logics(LD).Functiona) block diagram(FBD),Sequential
funcrion chart{ SFO), Structured Text{ST) and Instruction List(11.)

P1.C Timers: ON Delay, OFF Delay and Retentive Timers- Counters: UP Counter, DOWN Counter
and UP DOWN Counters - ladder examples.

PEC INSTRUCTIONS
Program control instructions — Data handling and Data manipulation instructions - Math instructions
- Sequencer and shift register — program subroutines - motor controls - programming examples

COMMUNICATION AND NETWORKING

PLC communication ports — serial communications — RS232 - standard requirements —
communication between several PLCs - PLC field bus — Profibus — PLC troubleshooting -
Introduction to Supervisory control and data acquisition systems (SCADA) and DCS. (Qualitative
treatment only).

PLC APPLICATIONS AND AUTOMATION

PLC traffic light control — stepper moter control — Elevator control — Bottle filling system —
Pneumatic Stamping system — PLC in process control systems. Need for auiomation in industries —
FMS — Role of PL.C and SCADA in industrial automation.

Total Instructional Hours

COLl:  Describe the architecture of PLCs with the analogy of relay togic components.
CQ2:  Develop the ladder logic program for any applications.
C0O3:  Characterize the different instructions available in PLC and implement them.

TEXT BOOKS:

T1 - Frank D. Petruzeltla, “Programmable Logic Controliers”, McGraw-Hill Companies, 3 Edition, 2013,

T2 - John W. Webb and Ronald A Reis. “Programmable Logic Controllers — Principles and Applications”, Prentice Hall Inc., New
Jersey, 3rdEdition, 1995, '

REFERENCE BOOKS:

R1 — John R. Hackworth and Frederick D. Hackworth Jr, “Programmable Logic Controllers”, Pearson
Education, New Delhi, 2004, '

R? - David Bailey, Edwin Wright, “Practical SCADA for [ndustry”, Elsevier, 2003,

R3 - W. Bolton, “Programmable logic controllers”, Elsevier Ltd, 2015

R4- R KRajput, “Robotics and Indusirial Automation”, S Chand Publishers, Revised edition 2014.

WER REFERENCE:

https:/faptel.ac.in/courses/112/102/112102011

Instructional
Hours

g

CO4:  Classify the communication protocols used in PLC and to establish network with other systems.
CO5:  Summarize the impact on PLC and SCADA for various industrial automation processes.

d
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Mapping of COs with POs and P50s ] &
PO& . poO PO PO PO PO PO PO PO PO PO PG PO . PSO PSO
PSO Ty | 2 3 4 5 6 7 8 | 9 10 11 12 1 2
Cco1 2 2 2 3 1 1 - - - - - 2 3 3
oz 3 3 3 3 1 1 - 2 Z 3
€03 3 3 3 2 1 1 - 2 2 2
Co4 3 3 3 3 1 1 - 2 3 2
Ccos 3 2 2 2 1 1 2 3 3
Avg 2.8 2.6 2.6 26 1 1 - - - - - 2 | 26 2.6

1-

~—

ow, 2-Medium, 3-High, “-* No correlation
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Prograntne
B.E./B.Tech.

Course
Objectives

LNIT

LIFE SKILL COURSES - OPEN ELECTIVE

Course Code Nanie of the Course L 1T P C
21156401 General Studies for Competitive Examinations 2 I G 3
#

1. To provide awareness to the students about lugher education entrance exams and various types
ot jobs offered both in the Central and State Government{CAT, GMAT, GRE. IBPS. IELTS,
LPSCL SSC, RRB, TNPSC. GATE, [ES. TNEB, AFCAT. DRDO, [SRO, INCOME TAX,LIC..)
2. To help the students to choose the area where they are interested.

3. Te develop competitive skills through various types ol objective tests.

4. To train them by conducting aptitude test based on verbal and guantitative skills,

DESCRIPTION INSTRUCTIONAL
HOURS

| NUMERICAL ABILITY
Simplification and Approximation — Algebra — Number System- Averages — Ratio
andProportion — Partiership — Allegation or Mixture — Problem on Ages -

Perc
and

entages - Profitand Loss — Time and Work — Pipes and Cisterns — Time, Speed 18
Distance -~ Problems on Trains .Boats and Streams - Permutation and

Combination-  Probability-  Datalnterpretation- Simple Interest and Compound

Interest — Geometry , Trigonometry andMensuration — Progressions.

I REASONING ABILITY
Alphanumeric series - Reasoning Analogies - Coding-Decoding — Blood
Relations  -Directions — Calendars —Clocks — Data Sufficiency — Deductive

Reasoning - Input-Output — Order & Ranking — Seating Arrangements ~Visual
Reasoning — Cubes and cuboids -Critical Reasoning — Syllogism — Venn Diagram

--Pu

zzles,

1 LANGUAGE COMPETENCY
Reading Comprehensions — Cloze Fest — Sentence Completion — Maich the,
Columns —Error Detection — Jumbled word/Paragraphs — Vocabulary& Grammar 10
— One Word Substitution - Idioms and Phrases — Antonyms and Synonyms -

Sent

ence Correction —Misfit/Out of Context sentence.

Iv COMPUTER ACQUAINTANCESHIP

Internet — Memory — Kevboard Shortcuts ~ Computer Abbreviation — Microsoft -
Oftice —Computer Hardware — Comiputer Software — Operating System — 7
Networking — Computer Fundamentals /Terminoiogies.
Vv GENERAL AWARENESS

Geography — Culture — History — Economic Science — Scientific Research — 4
General Policy— Awards and Honours — Books and Authors — Static GK - Current
Affairs

Total Instructional Hours 45

Course
Outcormes

Upon completion of the course. students can be able to

COl: Thinking critically and applying basic mathematics skills to interpret data, draw
conclusions, and solve problems; developing  preficiency  in numerical  reasoning; Application
of guantitative reasoning in aptitude tests.

(CO2: The ability to identify and define problers/issues, recognizing their complexity, andconsidering
alternative viewpoints and sotutions to use Ih‘e cgma,al skills of observation, analysis, evaluation.

CO3:  Understanding and reasoning ugifte com_epts framed in words, Critical verbal reasoning;
Reading Comprehension: Application of‘verbal reasoning in aptitude tests,

CO4:" Studerits will possess the basic ubderstandipg of computer hardware and sofiware, utthmﬂ web
technoelogies, basic understanding of” uetwork prmclples Keyboard Shorteuts and various Operating
System. T 4

CO35: Students will be updated with awarehess aﬂ’d l\nOV\Iedoe regarding the occurrences around the
world,
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REFERENCES BOOKS:
Ri: Quantitative Aptitude for Competitive Examinations - AbhijithGuptha
R2: The Pearson Guide to Quantitative Aptitude - Dinesh Khattar
R3: Analytical Reasoning and Logical Reasoning- Peevush Bharadwa) R4 A New Approach 1o Reasoning -
B.S. Sijwali& S. SijwaliArihant R5: Word Power made easy - Norman Lewis
R6: Verbal Ability & Reading Comprehension for the CAT — Arun Sharma, Meenakshi Upadhyay - Megraw-
hill Education )
R7: Computer Awareness - Arthant Publication
R8: General Knowledge and General Awareness - ArihantManhar Pandey

/
Chairman - BoS
C1IE - Wicyy
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Programme Course Code Name of the Course L T P
B.E./B.Tech. 21156402 Human rights, Women rights and Gender Equality 30 0* 3

t. To sensitize the Engineering students (o various aspects of Human Rights
Course 3. To make them understand the world level perspective related to Human Rights

Objectives 3. Toidentify the constitutional rights of women
4. To understand the various political rights and laws refated te women
5. To understand the gender equality concepts
UNIT - DESCRIPTION INSTRUCTIONAL
HOURS
[ Introduction
Human Rights — Evolution of the concept of Human Rights - Meaning, origin and
Development. Notion and Classification of Rights - Natural, Moral and Legal 9
Righis, Civil and Pelitical rights. Economic, Secial and Cultural Rights - Theories
of Human Rights - Philosephical foundations of Human Rights
I Human Rights national and international perspective
Human Rights in India - Constitutional Provisions / Guarantees — Redressal =
Mechanisms at Nationa! and International levels ~ Constituticnal Remedies and 9

Directions of state policy - Geneva Convention of 1864. Universal declaration of
Human Rights, 1948. UN agencies to monitor and compliance — UNHRC (United
Nations Human Rights Commission}

11! CONSTITUTIONALE RIGHTS OF WOMEN IN INDEA
Indian constitution relating to women - Fundamental rights - Directive principles of
state policy - right to equality - rights against exploitation, the right to 9
comstitutional remedy - University Declaration of Human Rights - Enforcement of
Human Rights for Women and Children - Role of Cells and Counseling Centers -
Lezal AID cells, Help line, State and National level Commission

AY POLITICAL RIGHTS OF WOMEN IN INDIA AND LAWS
Political Rights of Women in India - Electoral process - women as voters -
candidates and leader - pressure group, Representation of women in local seff 9
government ~ women in Rural and urban local bodies — Reservation of women —
Laws against violence & Sexual crimes: eve teasing — rape - indecent
representation of women - immoral trafficking

vV GENDER EQUALITY
Ciender roles: Biological vs cultural determinism — Private vs public dichotomy -
Gender division of labour and asymmetric role structure Gender role socialization

and formation of identity —Occupational segregation and wage discrimination -~ 9
Gender stereotyping in work place — Human development indicators and gender
disparity

Total Instructional Hours 43

Lipon completion of the course, students can be able to
CO1l: Engineering students will have the basic knowledge of human rights
Course CO?2: Initiates the students to know the various pational and international perspectives of human rights
Outcomes  CO3: Gives an orientation on the various rights of women
£04: Makes them to understand the role of women in politics
CO3: Provides a direction on gender equalities
TEXT BOOKS .-
I.  Kapoor $.K, “Human Rights under Internationat Law and Indian Laws”, Central Agency, 2014
2. ArunaGoel. {2004}, “Violence and Protective Measures for Women Development and
Empowerment”. Deep & Deep, New Dethi.
REFERENCES BOOKS:
I.  Chandra U Human Rights” Allahabad Law Agency. Allahabad 2014

2. UpandraBaxi “The Future of Human Rights, Oxford Univeristy Press, New Delhi

3. Menonnivedita (2004). “Recovering Subversion: Feminist Politics beyond the Law™. Permanemnt
Black, Delhi.

3. Comick, }.C. and Mevers, M.K. (2009) Gender Equality: Transforming Family Divisions of Labor.

New York: Version,
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Programme Course Code Name of the Course . T p C
B.E./B.Tech. 21086403 Indian Fthos and Human Values o0 0 3

I. To learn about Indian ethos and its importance today

Course 2. To kpow about business concepts and philosophies from various perspectives. ’
ohjectives 3. To know the Indian philosophical system of knowing oneself.

4. To understand values and its significance.
5, To know ethics from western and Indian perspective,

UNIT DESCRIPTION INSTRUCTIONAL
HOURS
! INDIAN ETHOS
Indian Ethos — Models of management in Indian socto-political envirenment.
Indian werk ethos and principles of Indian Management — Geals of Life- Teachings
of important Indian Spiritual leaders..

H BUSINESS CONCEPTS AND PHILOSOPHIES
Econamics of giving - Western economic system. Developing and implementing 9
gross national happiness - Sabbath economics - Islamic economics and Banking
m CONSTITUTIONAL RIGHTS OF WOMEN IN INDIA
Indian constitution relating to women - Fundamentat rights - Directive principles of
state policy - right to equality - rights against exploitation, the right 1o 9 -
constitutional remedy - University Declaration of Human Rights ~ Enforcement of
Human Rights for Women and Children - Role of Cells and Counseling Centers -
Legal AID cells, Help line, State and National level Comimission
Y POLITICAL RIGHTS OF WOMEN IN INDIA AND LAWS
Political Rights of Women in India - Electoral process - women as volers -
candidates and leader - pressure group, Representation of women in local self 9
sovernmeni — women in Rural and urban local bodies — Reservation of women —
Laws against violence & Sexual crimes: eve teasing — rape - indecent
representation of women - immoral trafficking
vV GENDER EQUALITY
Gender roles: Biological vs cultural determinism — Private vs public dichotomy —
Gender division of labour and asymmetric role structure Gender role sccialization 9
and formation of identity —Occupational segregation and wage discrimination —
Gender stereatyping in work place —~ Human development indicators and gender
disparity

R

Tatal Instructional Hours 4
Upon completion of the course, students can be able to
CO1: To impart knowledge on Indian Ethos for inspirational life
Course CO2: Toapply Business concepts and philosophies for broader perspective in society
Quteomes  CO3:; To familiarize students about [ndian philosophy system to handle life efficiently
CO4: Ta apply values in day to day functioning for better standard of life.
COS: To conceptualize ethics from western and Indian perspective
TEXT BOOKS ‘
T1- Nandagopal R and Ajith Sankar R.N. Indian Ethos and Values in Management, ISBN —978-0-07-106779-
9, Tata McGraw Hill Education Private Ltd, 2011,
T2-Khandebwal N.M, Indian Ethos and Values for Managers, 1SBN 978-93-5024-452-4, 3rd Edition,
Himalaya Publishing House, 2011,
REFERENCES BOOKS:
R1-Management Thoughts in Thirukkural by K. Nagarajan — ANMOL Publications PVT Ltd 4374/4B Ansari
Road, New Dellyi 110 002. 2010
R2-Dr. Radhakrishnan Pillai, Corporate Chanakya, 1SBN 978-81-8493-133-2, Jaico Publishing House, 2016
R3-Soham, LEEP {Life Empowerment and Enrichment Program), ISBN 9788175977259 Central Chinmaya
Mission Trust, 2017, .

Dear (Acadernics)
RICET —
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Programme Course Code Name of the Course L1 p» ¢
B.E./B.Tech. 21156404 Indian Constitution and Political System 3 O 08 3

1. Teach history and philosophy of Palitical Science.
Course 2. Describe the Indian Constitution and fundamental rights,
3

Objectives - Summarize powers and functions and Emergency rule of Indian government.
4. Explain Local Governance.
3. Converse the challenges to [ndian Democracy
UNIT DESCRIPTION INSTRUCTIONAL
HOURS
I INTRODUCTION
Meaning, Nature and Scope of Political Selence — Significance of Political Science o

as a Discipline - Approaches to the study of Political Science — Key Concepts:
State, Nation and Sovereignty - Political Science as a Science or an Art .

! CONSTITUTION OF INDIA &FUNDAMENTAL RIGHTS
Meaning of the constitution law and constitutionalism - Historical perspective of
the constitution of India — satient features and characteristics of the constitution of
[ndia. 9 .
Scheme of the fundamental rights — fundamental duties and its legislative status —
The directive principles of state policy —Rights of women and Children -
Constitutional Remedics for citizens
1t PARLIAMENTARY FORM OF GOVERNMENT AND EMERGENCY
PROVISIONS
The constitution powers and the status of the president in India. -~ Amendment of 9
the constitutional powers and procedures — Emergency provisions: National
emergency, President rule, Financial emergency.
IV LOCAL GOVERNANCE
Panchayati Raj and Municipal Government; Structure, Power & Functions:
Significance of 73rd and 74th Amendments; Changes in Rural Power structure and
empowerment of the marginalized groups such as SCs/STs and Women
v CHALLENGES TO INDIAN DEMOCRACY
Caste, class, ethnicity and gender in Indian politics; Criminalization and corruption,
politics of regionalism, communalism, backward class and Dalit movements, Tribal
people movements, struggle for gender justice
Total Instructional Hours 43
Upon completion of the course, students can be able to
Course  COl: Understand the history of Indian Constitution
Outcomes  CO2: Understand fundamental rights and fundamental duties.
CO3: Understand the Parliamentary form of Government and Challenges to Indian Demorcracy
TEXT BOOKS
T1 - Durga Das Basu, “Introduction to the Constitution of Tndia ©, Prentice Hatl of Tndia, New Delhi, 1997.
T2 - Agarwal R C_, “Indian Political System”, S.Chand and Company, New Delhi, 1997,
T3 - JohariJ.C. Principles of Modern Political Science. New Dethi: Sterling, 1989.
T4 - Sharma K L., “Social Stratification in India: Tssues and Themes™, Yawaharlal Nehru University, New
Delhi, 1997,
REFERENCES BOOKS:
Rt - Sharma, Brij Kishore, * Introduction to the Constitution of India:. Prentice Hall of India, New Delhi.
R2 - Gahai U R., “Indian Political System *, New Academic Publishing House. Jalaendhar.
R3 - Sharma R N., “Indian Social Problems , Media Promoters and Publishers Pvt. Ltd.

Sebed.
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Programme Course Code Name of the Course . T P C
B.E./B. Tech. 21156405 Yoga for Human Excellence 20 2 3

Understanding  of
Course {1} Structure and functions of Human Body. ¥
Objectives (2) Importance of Physical Exerciscs and various Medical systems
(3) Life force and Philesophy of Kaya Kalpa
(4) Mind and its functions and Meditation Practices,

UNET DESCRIPTION INSTRUCTIONAL
HOURS
I PHYSICAL STRUCTURE
+  Purpose of life - life - yoga - madern life style - impaortance of physical health
«  Physical structure - combination of five elements - three forms of body, 9
«  Blood circulation system - Respiratory system.
«  Nervous system - Digesting system.
li FUNCTIONS OF PHYSICAL BODY
Three circulations ~ disease, pain and death - causes for disease.
Limit and method in five aspects - food, work. sleep, sensual pleasure and thought.
smportance of physical exercises - Simplified Physical Exercises - Ruics and 9
regulations.
sFood and Medigine - yogic food habits ~ natural food - naturopathy - Medical
systems:  Allopathy,  Siddha.  Ayurvedha, Unani  and Homeopathy,
Il REJUVENATION OF LIFE-FORCE
Philosophy of Kaya kalpa - Physical body - Sexual vital fluid - Life force - Bio-
Magnetism - Mind. 9
s Anti-ageing and postponing death - Kayakalpa Practical - benefits,
+  Sex and spirituality - value of sexual vital fluid - married life - chastity.
+ Functional Relationships of body, life force and mind.
v MIND
Bio-magnetic wave - Mind ~ imprinting and magnifying - Eight essential factors of
living beings. '
«  Mental Frequency - functions of mind - five layers. 9
*Ten stages of mind Benefits of meditation -  habitual  imprints -
understandable imprints, '
« Importance of meditation - beniefits of meditation.
vV MEDITATION
Simplified Kundalini Yoga - greatness of guru - types of meditation
«  Agna meditation - explanation ~ benefits.
«Santhi meditation - explanation - benefits - clearance of spinal cord - 9
benefits.
«Thuriam meditation - explanation - benefits - Thurivatheetham meditation -
explanation - benefits.
Total Instructional Hours 45
TEXT BOOKS
T1 - Yogic Life - VISION, Vethathiri Publications.
REFERENCES BOOKS:
R1 - Vethathiri Maharishi, Yoga for Modern age, 2017, Vethathiri Publications, Erode.
R2. Vethathiri Maharishi, Mind, 2017, Vethathiri Publications, Erode.
R3. Dr.MathuramSekar, Medicine and Health, Narmadha Publications.
R4. Vethathiri Maharishi, Simplified Physical Exercises, 2013, Vethathiri Pyblications, Erode.
RS. WCSC-VISION for Wisdom. Yogasanas, 2012, Vethathiri Publications, Erode.
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Programme Course Code Name of the Course
- L 136( - - .
B.E. 22EIS601 ['ransducer Engincering
]. Educate the fundamentals of Measurement System. :
S 2. Understand the various Resistive transducers and its measurement.
Course N o T - . N
O 3. Learn the principle and working of Inductive Transducers.
Objective - ) H ) SR N
: 4, Acquire the concepts and working on Capacitive Transducers.
3. Impart knowledge on misccllancous transducers and Sensors.
Unit Description
BASICS OF MEASUREMENTS AND CHARACTERISTICS OF TRANSDUCERS
Generalized Measurcment system - Terminclogies of mcasurements - Errors in measurement -
| Characteristics of Transducer - Calibration methods - Statistical error analysis.
Classification of Transducers - Mathematical Model of Transducer - Zere, First and Second order
Transducer - Response to Impulse. Step, Ramp and Sinusoidal inputs.
RESISTIVE TRANSDUCERS
I Resistance transducer - Principle of operation, construction. characteristics and application of
Potentiometer, Strain  Gauge, Thermistor, Resistance Temperature  Detector, RTD  types
Thermocouple, Hot Wire Anemometer.
INDUCTIVE TRANSDUCERS
11 Inductance transducer-  Principle of operation. construction, characteristics and application of
LVDT, RVDT, Synchros, Variable Reluctance Transducer, El pick up - Eddy Current Transducer.
CAPACITIVE TRANSDUCERS
v Capacitance Transducer - Variable Area Type, Variable Ajr Gap Type - Variable Permittivity Type;
Capacitive Microphone - Frequency Response - Applications: Measurement of Pressure, Level.
Thickness, Moisture and Density.
OTHER TRANSDUCERS AND SMART SENSORS
v Hall Effect Transducer - Piezoelectric Transducer - Magnetostrictive Transducer - Digital
Transducer-Smart Sensors - Proximity Sensor - SQUID Sensor - Biosensors - JC Sensors - Safety
Sensor : fire, smoke and gas leakage detection - Film sensors.
Total Instructional Hours
CO!:  [Interpret the basics of measurement svstems and the characteristics of different order
transducers.
Course C02:  Explore the knowledge about resistive transducers and its applications.
Outcome CO3:  Qutline an adequate knowledge about various inductive transducers.

CO4: Make use of capacitive transducers on industrial parameters measurement.
CO3:  Summarize the role of other transducers and smart sensors.

TEXT BOOKS:

Tl - Sawhney. A.K, “A Course in Electrical and Electronics Measurements and [nstrumentation™, 19" Edition, Dhanpat Rai &
Company Private Limited, 2011.

T2 - Renganathan. S, “Transducer Engineering”, Allied Publishers, Chennai, 2003,

REFERENCE BOOKS:

R1 - Ernest O.Doebelin, “Measurement svstems”, 6"Edition. Fata McGraw Hill, New Dethi, 20t 1.
R2 - Patranabis. 1), “Sensors and Transducers”, Prentice Hall of Tndia, 2603.

R3 - lan Sinclair, "Sensors and Transducers”, 3rd Edition, Flsevier, 2012,

R4-Murthy, D.V.S., "Transducers and Instrumentation”. 2nd Editien, PHI, New Delhi, 2010.

Instructions!
Hours
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Mapping of COs with POs and PSOs
PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO | PSO | PSO
PSC | 4 2 3 4 c 6 7 g 9 10 11 iz 1 2
co1 | 2 2 ; 3 1 1 - BREE 3
Co2 3 3 3 3 1 1 - - 2 2 3
co3 3 3 3 2 1 1 - - 2 2 2
C04 3 3 3 3 1 1 - i 3 2
cos 3 2 2 2 1 1 - 2 3 3
Avg | 28 | 26 | 26 | 26 1 1 - - 2 2.6 2.6

Chairman - Bo3S
FiF - HiCLT

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course L. T P
B.E. 21E17601 Industrial Data Communication 3 0 0
]
1. Understand the fundamentals of data networks.
2. Gain knowledge on various internetworking standards.
Course 3. Analyze the modes of data wanster.
Ol .Ofli'f . 3. Impart knowledge about the importance of MODBLUS, PROFIBUS and other
Eah communication protocol i netwarking,
5. Observe the use of industrial ethernet in various applications.
Linit Description lostructional
Hours
INTRODUCTION TO NETWORK FUNDAMENTALS 0

I Networks hierarchy and switching - Open System Interconnection model - Data link control protocol
- Media access protocol - Command / response - Token passing - CSMA/CD. TCP/IP

DATA COMMUNICATION NETWORKS

Bridges - Ronters - Gateways - Standard ETHERNET and ARCNIT configuration special 5
requirement for networks used for contral - RS 232, RS 485 configuration Actuator Sensor (AS) — :
interface, Devicenet. ’

HART AND FIELDBUS
tntroduction - Evolution of signal standard - HART communication protocol - HART networks -

[11 HART commands - HART applications - Ficldbus - Introduction - General Fieldbus architecture 9
- Basic requirements of Fieldbus standard - Fieldbus topology - Interoperability - Interchangeability -
Introduction to OLE for process control (OPC).

MODBUS AND PROFIBUS PA/DP/FMS AND FF

MODBUS protocol structure - function codes — troubleshooting Profibus, Intreduction, Profibus 9
protocol stack, Profibus communication model - communication objects - svstem operation -

troubleshooting - review of foundation fieldbus - Daia Highway

INDUSTRIAL ETHERNET AND WIRELESS COMMUNICATION
Industrial Ethernet, 10 Mbps Fthernet, 100 Mbps Ethernet - Radio and wireless communication,

V' components of radio link - radio spectrum and frequency allocation - radio MODEMSs-Introduction 9
to wireless HART and ISAT00

Total Enstructional Hours 45

CO1 : Outline the basics of Industrial data networks,
CO2 : Associate appropriate internetworking standards for data transfer.

Oi?:gi::e CO3 : Understand the importance of HART and field bus in networking.
CO4 ; Appraise about MODBUS, PROFIBUS and other communication protocol in networking.
CO5 ; Outline various standards and applications of wireless communication
TEXT BOOKS:

Ti - Steve Mackay, Edwin Wrijut, Deon Reynders, John Park, “Practical Industrial Data Networks Design,
Tnstallation and Troubleshooting™, Newnes Publication, Elsevier First Edition, 2004
T2 - William Buchanan, “Computer Buses™, CR( Press, 2000.

REFERENCE BOOKS:

R1 - Andrew S. Tanenbaum, David J. Wetherall, “Computer Networks™, Prentice Hall of India Pvt. Ltd.,

S Edition, 2011, ‘. -~ i

R2 - Theodore S Rappaport, “Wireless Communication: Principles and Practice”, Prentice Hall of India,dition,
2001.

R3 - William Stallings, “Wireless Communication & Networks™, Prentice Hall of India. 2oa Edition, 2005.
WEB REFERENCES:

1.https://youtu.be/8x0y3QUThTATsi=CouR_9YCKZWIVK(Q
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Mapping of COs with POs

and PSOs

Chairman - BoS

EIE - HiCET

PO& | pO | PO | PO | PO PO | PO PO ! PO | PO PO PO PO PSO PSO
PSO | 2 3 4 5 6 7 8 | 9 10 i 12 i 2
<Ol 3 3 2 3 i § - 7.2 2
CO? 3 3 3 3 ] - - - - : 2 [ 2
€03 3 3 2 i . - - 2 b3 2
€04 3 3 3 3 ! y y - - - 2 2 2
o5 2 2 2 2 i - . . - - 2 2 3
Avg 2.8 2.8 2.6 2.6 i - . . - - 2 22 2.4
1-Low, 2-Medium, 3-High, *-”* No correlation

/

A

|

Dean (Academics)

HiCET
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Programme Course Code Name of the Course

BE 2TEY7602

Course
Objective

Unit

It

v

AV

Course
Outcome

Power Plant Instrumentation

[dentify the sources of thermal energy generation.

L 1) —

Design various controf loops in boiler,
Analyze the operation and plot the performance characteristics of turbines.

a4

Description

FUELS AND COMBUSTION

Sources of Chemical Energy - Availability of Fuels-Charactertstics of Coal - Other Solid
Fuels-Petrofeum and Naturat Gas - Principles of Combustion - Combustion Calculations -
Design Aspect of Burner - Fiame Stability - Design Aspects of Furnace.

STEAM POWER PLANT CYCLES AND ITS IMPACT ON ENVIRONMENT

Laws of Thermodynamics-Carnot Cycle - Stirling Cycle-Ericsson Cycle - Rankine Cycle -
Katina Cycle-Binary Vapor Cycie - Impact of Performance Parameter on Economics of
Generation-lmpact of Performance Parameter on the Environment

STEAM GENERATORS AND BOILERS

Boiling and Circulation- Design-Classification and Udilization- Boiler Mounting and
Accessories - Superheaters and Reheaters - Economizers - Air Heaters « Insulation -
Supercritical Boilers - Pulverized Coal-Fired Boilers - Flutdized - Bed Combustion Boilers

CONTROL LOOPS IN BOILER .

Combustion Control-air/fuel ratio control - furnace draft contrel - main steam and reheat
steam temperature control - super heater control - attemperator - deaerator control -
distributed control system in power plants - interlocks in boiler operation - Trimming of
combusticn air - Soot blowing - Combustion control for liquid and solid fuel fired boiler.

TURBINE MONITORING AND CONTROL

Types of steam turbines - impulse and reaction turbines - compounding - Turbine
goveriling system - Speed and Load control - Transient speed rise - Free governor mode
operation -~ Automatic Load-Frequency Control - Turbine oil system - Oil pressure drop
relay - Qil cooling system - Turbine run up systent.

Total Instructional Hours

CO1: Apply the knowledge acquired to design the equipments involved in thermal power generation,
CO2: Summarize the process involved in steam power generation and it's impact on environment.
C0O3: Outline the operation of equipments involved in the generation of steam.

{04: Assess the performance of various control loops in boiler.
CO3: Appraise the operation of turbines.

Understand the process involved in steam power generalion and it’s impact on environment,
Qutline the operation of varicus equipments involved in the generation of steam.

Instructional
Hours

9"

TEXT BOOKS:

T1 - Dipak Sarkar, “Thermal Power Plant”, Elsevier, 2015
T2 - Sam Dukelow. G “The Control of Boilers™ lnstrun‘wnt Society of America, Second Edition 1991,

' REFERENCE BOOKS: noE
R1 -~ Mukopadhyaya, “Operation and Maintenance of Thermal Power Plants”, Springer, 2016.
R2 - Elonka. S.M, and Kchan. A.L, “Standard Boilers Operations”, McGraw Hill, New Delhi. 1994,
R3 - Krishnaswamy. K and Ponnibala, M., Power Plant Instrumentation”, PHI Learning Pvi. Ltd., 2013,
R4 - P.K Nag, “Power Plant Engineering”, Tata Mc¢ Graw-Hili Education, 4th edition, 2014.

Web Rcferencé:

1. https://nptel.ac.in/courses/F12/107/112107291/
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Mapping of COs with POs and PSOs

PO& | po | PO | PO | PO | PO { PO | PO { PO | PO PO PO ro PSO rsSoO
PSO 2 3 4 5 6 7 § | 9 10 1 12 I 2
CCO1 | 3 1 z | . - - - N 3
co? 3 3 2 1 - 2 . . . - . TS 3
CO3 3 3 ] j - . ] - . - - 2 3 3
€04 3 3 2 3 . i i - - - - 2 3 3
COs | 3 3 3 3 - ! ] - - - - 2 3 3
Avg 3 28 118 | 22 - 12 ] 04 - - - . 2 2.6 3

Chairms

EIE - HiCET

1-Low, 2-Medium, 3-High, “-" No correlation
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Programme Course Code Name of the Course I. T P C

B.E. 22E15203 Introduction to Internet of Things 3 0 0 3
1. To understand the basic concepts and various building blocks of Internet of Things
2. Tolearn the various loT Protocols. }
Course 3. Tounderstand core IoT network architecture.
Objective 4. To butld simple boF Systems using Raspberry Pi
3. To develop loT infrastructure for any application,
. o Instructionil
Unit Description
Hours

INFRODUCTION TQ INTERNET OF THINGS
Definition & Characteristics of 1oT, Physical Design of 10T, LogicalDesign of 10T, loT Functional g
Blocks, 1oT Commuonication APls, loTEnabling Technologies, laT Levels and Deployment Templates

PROTOCOLS & THINGS in Internet of Things
t Smart Objects: The Things in 1oT — Sensors, Actuators, Smart objects, Senser Network Protecols:M2M 9
and WSN Protocols — SCADA and RFID Protocols — 1EEE 802.15.4 — BACUNet Protocal — Modbus —
KNX - Zigbee~ MQTT.
IOT NETWORRK ARCHITECTURE AND DESIGN
Drivers Behind New Network Architectures, Comparing loT Architectures, A Simplified 1oT
11 Architecture, The Core loT Functional Stack, 10T Data Management and Compute Stack, The “Things™n - 9
loT

DEVELOPING INTERNET OF THINGS
loT Design Methodology, loT Physical Devices and Endpoints: Basic building blocks of an loT

v Device Exemplary Device: Raspberry Pi. About the Board, Linux on Raspberry Pi, Raspberry Pi 9
interfaces,Programming Raspberry Pi with Python, Other [oT devices,

CASE STUDIES
Smart and Connected Cities: Smart City loT Architecture, Street Lighting Architecture, Smart
V ParkingArchitecture and Smart Traftfic Control Transportation: An loT Architecture for Transportation, 9
Connected Roadways Network Architecture, Connected Fleet Architecture, Weather monitoring system,
Air Pollution Monitoring,.

Total Instructional Hours 45

COl:  Explain the concept of 1oT and various building blocks
CO2:  tinderstand various protocols and its of state-of-the-art loT systems

O(.,c:‘l:srse “03:  Apply and evaluate data management and analylics related to 1oT.
utcome . " . . :
CO4:  Design loT system using Rasperry P,

CO5:  Analyze applications of [oT in real time scenario.

TEXT BOOKS:
Tt - ArshdeepBahga. Vijay Madisetti, “Internet of Things — A hands-on approach”, Universities Press, 2015

- David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, “foTFundamentals:
Networking Technologies, Protecols and Use Cases for Internet of Things”, CiscoPress, 2017
REFERENCE BOOKS:
R1 - Qlivier Hersent, David Boswarthick, Omar Elloumi, “The Internet of Things — Key applications and
Protocols™, Wiley, 2012,
R2 . Jan Holler, ViasiosTsiatsis, Catherine Mulligan, Stefan Aves and, Stamatis Karnouskos, David Boyle,
“From Machine -to-Machine to the Internet of Things: Introduction to a New Age of Intelligence”, 1%
Edition. Academic Press, 2014,
R3 - Getting Started with the Internet of Things: Connecting Sensors and Microcontrollers to the Cloud
{Make: Projecis) {Kindle Edition] by CunoPfister, 2011
VIDEO LINK:
1. http:// hitp://mptel/courses/video/ 106103 1 66/L.02 himl
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Mapping of COs with POs and PSOs

PO& po | PO | PO | PO] POl PO PO] PO PO| PO PO PO | PsO | Pso
P50 1 2 3 4 5 6 7 8 9 10 1 12 % 1 2
COl 3 3 2 3 ! ] ] R ] ] 2 2 3
CO2 3 3 3 3 z ] . ; . - ; 2 2 3
co3 . 3 3 3 2 i ; ] - - ; 2 3 2
Cod | 3 3 3 3 j - - - - - 2 12 2
cos | 2 2 2 2 i . ] ) ] 9 2 3
Avg 28 | 28 { 26 | 26 ] ] ] ] . ) 2 20 2.4
1-Low, 2-Medium, 3-Higi, - No correlation

Chairman - BoS

EF1F - BicETY

s
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/
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Programme

Course Code Name of the Course ! P
B.E. 22EE5204 [nstrumentation Practices in Industries 0 0
6. Learn the basics of Industry standards. :
Course 7. Observe the working of pm-verplant and (ypes ol boillers.
. 8. Understand the measurements involved in papermaking.
Objective . N Co " ] =
9. Discuss the various products available trom petroleum industry
10.Outline the various safety measures and standards.
L _— Instructional
Linit Description X
Hours
INDUSTRY STANDARDS AND CALIBRATION
| Introduction to standards and calibration, calibration of temperature. pressure and flow measuring 9
devices. Introduction to 150, IEC , 1SA and APl standards pertaining to temperature, pressure and
flow instrumentation EMI1 and EMC standards.
INSTRUMENTATATION IN POWERPLANTS
Types of powerplants - Boilers: Boiling and Circulation - Boiler Meunting and Accessories- boiler
I types- Combustion Controt-air/fuel ratio control - furnace drafi control - super heater controf - Soot 9
blowing . Turbines: Types of steam wrbines - Turbine governing system - Speed and Load conrol -
Automatic Load-Frequency Control - Turbine cooling system.
INSTRUMENTATATION IN PAPER INDUSTRIES
Measurements of various parameters involved in paper making process ~ Physical, electrical. optical
il and chemical properties of paper - compressive test method-gualily measurement method - optical 9
testing-ultrasonic measurement -~comsistency, moisture and basic weight control - drver contrel -
computer based control systems.
INSTRUMENTATATION IN PETROCHEMICAL INDUSTRIES
Petroleum refining process - unit operations in refinery - thermal cracking - catalytic cracking -
IV catalytic hydrocracking - catalytic reforming - polyvmerization - isomerization - chemicals from 9
petroleum - Control of binary and fractional distillation columns - Control of catalytic and thermal
crackers - control of catalytic reformer - VCM.
INDUSTRIAL SAFETY
vV Introduction, electrical hazards, hazardous areas and classification, non-hazardous areas, enclosures- 9
NEMA types, fuses and circuit breakers, Protection methods: Purging. explosion proofing and
intrinsic safety - OSHA standards and types.
Total Instructional Hours 45
CO6:  Classify the various standards used in process industries.
. CO7:  Apply the knowledge acquired to design the equipments involved in thermal power generation,
O(,m‘:rse CO8: Make use of various instruments and its measurements in paper industries.
uicome CO9:  Explore the various measurement and control involved in petroleumn refineries.
CO10: Interpret the industrial safety standards and classify the hazards,
TEXT BOOKS:
T1 - Liptak B.G, "Process Measurement and Analysis”, Chilton Beok Company, 4th Edition, 2003.

T2 - Sam Dukelow. G ~“The Control of Boilers”, Instrument Society of America, Second Edition 1991,

REFERENCE BOOKS:

RI - P.E.Sankaranarayanan, “Pulp and Paper Industries- Technology and Instrumentation”, Kotharis, series, 1995,

R2 - A.L . Waddams, “Chemicals from Petroteum”, Butter and Janner Ltd., 2008.
R3- R.K.Jain, Sunil S. Rao, “Industrial Safety Health and Environment Management system™. Khanna
Publishers, First Edition,2006
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Mapping of CQOs with POs and PSOs

L

Chaffman - Bos

EIE - HiCET

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO - PSO | PSO
PSO 1 2 3 4 5 6 7 3 9 0 11 12 1 2
Ol 3 3 2 3 i - - - - >3 3
Co2 3 3 3 3 [ - ) . - - 2% 5 3
CO3 3 3 2 | - - - . - 2 3 2
CO4 3 3 3 3 I - - . . - 2 3 3
COs5 2 2 2 2 [ - - - . - - 2 3 3
Avg | 28 | 28 | 26 | 2.6 [ - - - - - - 2 3 2.8
1-Low, 2-Medium, 3-High, “-” No correlation

Dean '(Acadé'miu i
HIiCET
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Programnte
B.E.

Course
Objective

Unit

Il

IV

Course co3-
Qutcome

Course Code Name of the Course
22115205 Drives and Control system for Automation

SR,

Impart the knawledge on Power semiconductor devices and their characteristics.
Introduce on Electric drives. .

Understand about Servomotors and Electromechanical components.

Discuss the vartous types of actuators and its components,

Hlustrate the function of control valves.

i

L4

Description

INTRODUCTION TO POWER SEMICONDUCTOR DEVICES

Classification of power semiconductors — Controt characteristics of power devices - Types of power
electronic circuits - Thyristors : SCR, IFET. MOSFET & [IGBT - Operating principle and
characteristics -Gate triggering -Commutation methods.

ELECTRIC DRIVES

Basic characteristics of DC motors — Operating modes — Single phase semi converter and dual
converter drives — Control modes - Power control. Regenerative brake control, Rheestatic brake
controf.  Combined regenerative and rheostatic  brake control.  Imtroduction to AC
drives:Introduction to Variable Frequency Drives (VED)

SERVOMOTORS AND ELECTROMECHANICAL COMPONENTS

Theory of operation and transfer function of DC servometors and AC servomotors. Stepper motor:
Types — Construction and working — Driver circuits — Applications. Tachogenerators:
Characteristic regquirements, AC induction tachogenerators-Working - Applications Synchros:
Construction and operation — Characteristics — Application - Synchro pair as ervor detector. Relays:
Classtfication -Relay circuits

ACTUATORS AND CONTROL COMPONENTS

Actuators: Types - Hydraulic, Pneumatic and Electric  Actuators . Electropneumatic actuators -
comparison of actuators: Cylinders — Types and construction, Hydraulic cushioning — Rotary
Actuators-Hydraulic motors - Control Components: Direction Control, Flow control and pressure
control valves — Pneumatic actuators: classification- single cylinder and multi cylinder circuirs-
Solenoids - Applications.

CONTROL VALVES

Control vabves: I/P and P/l converters - Classification of Prneumatic control valves - Types of valves
and its applications - Commercial valve bodies - Comtrol valve as control elements - Hydraulic
valves: Spool type- Nozzle valve- Flapper valve- Pulsed operation of control valves - Directional
control valves - Selection of control valves,

Total Instructional Hours

COl:  Describe the various power electronic devices and its control methods.

CO2:  Interpret the fundamentals of Electric drives.

Dernonstrate the applications of servos and electromechanical components.
CO4:  Realize the working and applications of pneumatic and hydrautic components.
C0S5:  Explain various types of control valves and its applications.

TEXT BOOKS:
T1 - Rashid, M.H., “Power Electronics — Circuits, Devices and Applications”™, 4th Edition. Pearson Education, New Delhi, 2014
T2 - VedamSubrahmanyam, "Electric Drives-Conecepts and Applications”, 2nd Edition, McGraw Hili Education {India)
PrivateLimited, New Delhi, 2017 c

REFERENCE BOOKS: .

R1 - Shanmugasundaram K., “Hydraulic and Pneumatic Controls”. Chand & Co, 2006.
R2 - Desai M.D," Control System components”, PHI Learning, Newdeihi, 2008

R3 - Liptak B.G, "Instrument Engineers Handbook™ 4th edition, CRC press, 2011,

Instructional
Hours

9

-
n
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO PO | PO | PO | PO | PO PO ro ro PSQ PSO |
PSO | 4 2 3 1 5 6 7 3 9 10 11 12 i 2
CO1 3 3 2 3 1 - - . ; . 2 3 3
co2 3 3 3 3 I - . 203 3
O3 3 3 3 2 1 - - . - - bl 3 2

- CO4 3 3 3 3 ] - - - - - . 2 3 3
CO3 3 2 2 2 1 - - . . - 2 3 3
Avg 3 28 1 26 | 2.6 1 - - . . - 2 3 238

ISV

Chairnma® - BoS

EIE - HiCLET

I-Low, 2-Medium, 3-High, *-* No correlation
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Programmne Course Code Name of the Course
B.1. 21ER7203 [oT for Industry Automation
. QOutline the basics of Errors and Transducers R
N 2. Build Signal Conditioning Circuits for various measurements
Course - L . e . . .
Obiective 3. Explain the role of Internet of Things in Automotive Industries
o 4. Interpret the use of internct of Things in Health Care Industry
5. Unrilize the concepts of internet of things for the design of unmanned aerial vehicles
Unit Description
SENSORS & TRANSDUCERS
Introduction to lo1” Sensors- Temperature sensors, Proximity sensor, Pressure sensor, Water
1 quality sensor, Chemical sensor, Gas sensor. Smake sensor. IR sensors, Level sensors,
Image sensors, motion sensor, Humidity senser. Ultrasonic Sensor, MQ2 Sensar, Digital
switch, Electro Mechanical switches.
SIGNAL CONDITION CIRCUITS
Design of Signal conditioning circuit — Wheatstone Bridge, Deferential and Instrumentation
[ ampiifiers, Capacitive Sensors, Inductive Sensors, Eleciromagnetic Sensors, Thermocoupics,
Piezoelectric Sensors, Photovoitaic Sensors, Thermistor, RTD. Load cell, Torque, Strain |
gauge, Force Sensor, Accelerometer, Digital and Intelligent Sensors
INTERNET OF THINGS IN AUTOMOTIVE INDUSTRIES
Role of loT automotive industries. interfacing of digital and analog sensors in automotive
industries, Biometric car door opening, accident monitoring, Engine management systerm,
I driver management system, real time vehicle tracking system, 5G advanced driver assistance systems
{ADAS), Augmented road sign information. In-vehicle Infotainment and Telematics, Automaotive
Maintenance System, Truck’s performance statistics like fuel and mileage, Tracking traffic
conditions on the road.
INTERNET OF THINGS FOR THE HEALTHCARE INDUSTRY
Emerging Technologies in Smart Healtheare, Fog Computing in Healtheare, Technologies Used in
IV Software Defined Networking (SDN) and HealthCare, WSN and loT Based Smart Surveillance
Systems for Patients, Security and Privacy Issues in Smart Healthcare System, foMT- Based Smart
Remote Monitoring System.
IOT FOR UNMANNED AERIAL VEHICLES
v Introduction, Battery and Energy Managemeni, Energy Efficient Communication Methods,
Unmanned Aerial Vehicle (UAV) for Security Intelligence. Role of Al and Big Data Analytics in
LAV, Blockchain-Based Solutions for Various Security Issues.
Total Instructional Hours
COl:  Categorize sensors and transducers used in industry
CO2:  Explain about signal conditioning circuils
Course CO3:  Apply loT design concept on automotive industry

Cutcome  CO4:  Analyse the use of loT technolegy in health care industry.

CO3:  Design unmanned aerial vehicles,

TEXT BOOKS:

2015.

Enstructional
Hours

T1 - A K. Sawhney, “A Course in Electricat and Electronic Measurements and Instrumentation 7,  Dhanpat Rai & Co. (P) Limited,

T2 - Ramen pallas-areny, John G. Webster, sensors and signal Conditioning, A WileyInterscience Publication, 2001

REFERENCE BOOKS:

R1I - Jerry Luecke, Anatog and Digital Circuits for Electronic Controt System Applications, Eisevier Inc., 2005
R2 - Chimata, Raghuveer, Singh, Rajesh, Singh, Bhupendra, Internet of Things in Automotive Industries and Road Safety. River
Publishers, 2018.

R3 - Shalli Rani, Maheswar Rajagopal, Neeraj Kumar, Syed Hassan Ahmed Shah, 1oT Enabled Smart Healthcare Systems, Serviees
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and Applications. Wiley, 2022,
R4 - ToT-Enabled Smart Healthcare Systems. Services and Applications by Shalli Rani, Maheswar Rajagopal. Neeraj Kumar, Syed

Hassan Ahmed Shah. John. Wiley & Sons. Inc. 2022,

WEB REFERENCES
1. htps:/mptelac.in/courses/ 106105193

2. htips:/www.coursera.arg/lecturesinternet-of-things-historyiiot-automative-v i3

Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PSO | PSO
PSO | 4 2 3 4 5 6 7 a 9 10 11 12 1 2
co1 | 3 3 3 1 - 2 3 3
coz | 3 3 3 3 1 - - 2 3 3
co3 | 3 3 3 3 1 - 2 3 3
o4 3 3 3 3 1 - - 2 3 3
cos | 2 3 3 2 1 - - - - 2 3 3
Avg 2.8 3 3 2.8 1 - - - - 2 3 3
1-Low, 2-Medium, 3-High, “-" No correlation
w RPN
Chairman - BoS TN

EIE - HiCET

192



Programne Course Code Name of the Course L T P
.1 ZIEI7204 Optical Sensors and Photonics 3 ] ]
’

Discuss the concepts of various amplifiers in optical field.

Course 2 Analyzing the parameter for fabr.icati_on ol‘oplicgi wave suides
- 3. Interpret the various integrated circuits and applications
Ohjective L . L . .
4. Discuss the operation of fabrication in photonic marerial
3. Outline the operation of various photonic devices
L'nit Description nstr UCU_?MI
Hours
OPTICAL AMPLIFIERS
Concepts — principles of optical amplification — optical amplifiers: general. considerations —
[ semiconductor optical amplifier — applications — advantages and drawbacks — EDFAs — aptical fiber 9
amplifiers — coherent sources for 10 — MQW - photonic switching principles.
OPTICAL WAVEGUIDES AND INTEGRATED CIRCUITS
Applications of coupled mode theory — theory of aratings in waveguide structures — guided wave
Il control — electro-optic, acousto-optic, magneto-optic, thermo-optic and nonlinear optical effects — 9
fabrication of optical waveguides in glass, Lithium Niobate substrates. waveguide devices — N

functional optical waveguide devices.
ACTIVE OPTICAL INTEGRATED CIRCUITS AND APPLICATIONS
Integrated semiconductor sources, detectors and active switches on substrates — optoelectronic
Hl  integrated circuits — recent trends in optical integrated circuits. Optical switches — A/D converters — 9
R¥ spectrum analyzers - convolvers — corretators — modulatars — integrated optic sensors.

PHOTONIC MATERIAL GROWTH AND FABRICATION
Types of photonic materials — growth methods - nucleation — homogeneous — heterogeneous — LEC

IV technique — epitaxy - growth of photonic materials by LPE, VPE, MBE, photochemical deposition. 9
Interfaces and junctions - interface quality, inter diffusicn and doping. Quantum wells and band gap
engineering {examples of structures). '
PHOTONIC DEVICES
Photodiodes: current-veltage equation — operation-spectral response — quantum efficiency — response

v time — diffusion time — drift — capacitance of diodes, measurement - photoconductivity — LEDs: 9
electroluminescent process — choice of LED materials — device configuration and efficiency—
structures — device performance — manufacturing process — defects and reliability

Total Instructional Honrs 45

COl:  Outline the concepts of amplifiers in aptical applications
CO2: Correlate the important measurements of various parameter for optical wave guide

O(;(t)fl;l:):e CO3: ldentify the appropriate integrated circuits
CO4:  Analyze the operation of photonic fabrication
C05:  Qutline the structure of photonic devices
TEXT BOOKS:

T1 - H Nishihara, M. Haruna and T. Suhara. Optical integrated circuits. McGraw Hilk Book Co., Tokyo (1989).
T2 - Robert G. Hunsperger. Integrated optics: Theory and technology. Springer (2010).

T3- Theodor Tamir (Ed.). Guided-wave cptoelectronics. Springer-Verlag (2012).

T4 - G. Keiser. Optical fiber communications. McGraw Hill. New Dethi. (1983).

REFERENCE BOOKS: :
R - P.Bhattacharya. Semiconductor optoclectronic devices. Prentice-Hall India., NewDethi, (1998).
R2 - A.Ghatak and K. Thyagarajan. Optical electronics. Cambridge Univ. Press, New Delhi, (2002).
R3 - B.E.A. Saleh and M.C. Teich. Fundamentals of photonics. John Wiley., New York (1991).
R4 - Larry A. Coldren, Scott W. Corzine and Milan L. Mashanovitch, Diode iaser and pholonicintegrated circuits™, Wiley (2012)
WEB REFERENCE:
1. https://onlinecourses.nptel.ac.in/noc22 phOi/preview
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Mapping of COs with POs and PSOs
PO& | po | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO | PSO | PSO
POy 2 3 4 5 6 7 8 9 10 11 12 1 2
co1 | 3 3 1 - 1 - 2 3 3
co2 | 3 3 2 - 2 - 2 3 3
co3 | 3 3 1 - - 2 3 3
o4 | 3 3 2 3 1 1 2 3 3
cos | 3 3 3 3 1 1 2 3 3
Avg | 3 | 28 | 18 | 12 1 1 04 2 2.6 3

ASN

Chairfan - BoS

€IF - WinET

1-Low, 2-Medium, 3-High, *-” No correlation
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Programme Course Code Name of the Course L T P
BE 21E17205 tinit Operation and Control 3 ] 0

Learn the unit operations invalved lor transportation. mixing and separation of solids
Understand the unit operations involved for transportation, mixing and separation of Liquids
Familiarize the basic operations involved with heat exchangers and Distitlation,

Gain knowledge about the operations of evaporators and cryvstaliizers, drying and cooling towers
Outline the control aspects in various process industries.

Course
Objective

R R e =

Linit Description Instructionsl
Hours
OPERATION OF SOLIDS
General Characteristics of selids; Storage and conveving of solids:bunkers, silos, bins and
1 hoppers, transport of solids in bulk, conveyor selection, different types of conveyors;
Estimation of particle size;Screening methods and equipment:  Adjusting  particle
size:methads of size reduction, classification of equipment, crushers - Mixing: mixing of
powders; Separation: Electrostatic and magnetic separators. applications.
OPERATION OF FLUIDS
Fluid classificaiion - Transport of iluids; Mixing and agitation: Mixing of liquids, selection
i of suitable mixers; Separation: Gravity seitling, sedimentation, thickening, double cone 9
classifier, centrifugal separation: Cyclones - Operation, equipment, contral  and
applications.
HEAT TRANSFER- |
HI Heat exchangers: Single pass and multi pass heat exchangers, condensers. reboilers
Combustion process in thermal power plant; Distillation: Binary distiliation, Batch
distillation, controls and operations, Chemical reactors.

HEAT TRANSFER- 11

Y Theory of evaporation; single effect and multiple effect evaporaters: Crystallization;
nucleation and growth, classification of crystaliizers: Drying: classification of Dryers, batch
and continuous dryers. dryers for solids and slurries and cooling Towers, Refrigeration.

CASE STUDIES
v Unit Operations and Control schemes applied to Thermal Power plant, Steel industry. Paper 9
and Pulp Industry, Pharmaceutical industry and Leather Industry.

9

9

Total Instructional Hours 45

COl: Apply the knowledge on solids & fluids to handie the raw matcrials
CO2: Select and apply relevant handling techniques to convert the solids and fluids for a
Specific applications.

Course . : - ‘ . ;
Outcome CO3 : Come out with selutions for simple/complex problems in heat transfer and destgn the
C C : . . . -
Heat exchange equipment for different applications
CO4 : Carry out multidisciplinary projects using heat transfer, mass transfer concepts
COS5 : Categorize the various control techniques involved in process industries.
TEXT BOOKS:

T1 - B.G Liptak, “Instrumentation in Process Industries”, Chitton. Book Compagy, 2003
T2 - P.E.Sankaranarayanan, “Pulp.and Paper Industries- Technology and Instrumentation”, Kotharis Desk book
series, 1995, : *

REFERENCE BOOKS: .
R1 - Britt K. W, “Handbook of Puip and Paper Technology”, Reinbold Company Second Edition, 2004.
R2 - James P.Casey , “Pulp and Paper Chemistry and Chemical Technology™, John Wiley and sons, 1981.
R3 - Randolph Norris Shreve and George, “Shreve's Chemical Process Industries”, McGraw Hill International
Student Edition, Singapore,1985.
R4 - Robert H. Perry, Green D.W. and Maloney J.0., Perry's Chemical Engineers, Handbook, McGraw Hillinc, New York, 7th ed,
1998
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_ Mapping of COs with POs and P50s
PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO
PS5O | 1 2 3 | 4 5 6 7 8 9 10 11 12 1 2
co1 3 3 2 3 1 - 2 3 3
coz | 3 2 3 3 1 - - 2 | 2 3
co3 2 3 3 2 t - 2 3 3
o4 3 3 3 3 1 - 2 3 3
€o5 3 3 2 2 1 - - - - 2 3 3
Avg | 28 | 28 | 26 | 26 1 - - 2 2.8 3

Chairman - BoS

EIE - HiCET

1-Low, 2-Medium, 3-High, “-" No correlation
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Programme Course Code Name of the Course
B.L. 21E17206 Advanced Instrumentation Systems
)
L. Linderstand aboul process parameter measurements,
Course Familiarize with Instrumentation Standards.

Ohbjective

Fxplore the various clectronic components in automobiles..
Fducate on different instrumentation systems involved in agricuiture.
Impart the knowledge on industry 4.0

L IR BT O ]

Unit Description
MEASUREMENT OF PROCESS PARAMETERS
Review the various Measurcment techniques of temperaiure, pressure. tflow and level — application -
0 selection of sensors— calibration methods - Smart/Intelligent transducer- Comparison  with
conventional transducers- Self diagnosis and remote calibration features- Smart transmitter with
industrial communication protocols - Measurement of temperature, pressure and flow in process
industries.
INSTRUMENTATION STANDARDS
Instrumentation Standards - significance of codes and standards — Standards: Introduction,
I International and National Standards organization, 1EC, [SO, NIST_IEEE, ISA, APL, BIS, DIN. JISC
and ANSI — API: Process Measurement and Instrumentation (APIRP351) - ISA Standards for
Control valave and actuator ~ [SA Standards for Naclear power plant.
AUTOMOTIVE INSTRUMENTATION
Evolution of electronics in automobiles, emission laws, inrroduction to Euro standards, coquivalent
[If  Bharat standards - Working principle and characteristics of airflow rate, engine crank shaft angular
position, throttie angle, temperature, oxygen sensors - CAN network, the glass cockpit and
information system. Onboard and off board diagnostics — Electronic Controt Unit (ECU).
INSTRUMENTATION TECHNIQUES IN AGRICULTURE
Necessity of instrumentation & control for agriculture and food processing requirement — Agri
Semsors: Soil Temperature, humidity and moisture sensors, pH sensors, Silicon pressure transducer.
v Agri Automation: Microprocessor based Grain moisture measurement - soil nutrient estimation,
sensing mechanism - IO requirement Analysis. SCADA Based system for Agriculture process
monitoring ~ Role of 10T in Agriculture.
INDUSTRY 4.0
Evolution: Industry 2.0,3.¢ and 4.0 — Internet of Things (IoT) in process industries - TloT key
v technologies, 1ol and HoT similarities and differences — Innovations and the [loT — Intelligent
devices ~ Key opportunities and benefits- Industry 4.0: Characteristics and design principles - Cloud
and Fog - Big Data and Analvtics in loT — AR and VR applications in process industries.
Total Instructional Hours
COI:  Acquire the knowledge on measuring the various process parameters.
) CO2: Interpret various national and intemational standards for an industry.
Course . . . R . i
Outcome C0O3:  Perceive the mstrumentation controls involved in automotive systems

C04: Choose and apply appropriate sensors for agriculture measurements.
CQ35:  Develop an [oT in real time industrial environment.

TEXT BOOKS:

T1 -B.G.L
Fourth Edi

iptak, “Tnstrumentation Fngineers Handbook (Process Measurement & Anatysis)
tien, Chilton Book Co, CRC Press, 2005.

Instructional
Hours

9

9

T2 - Sabina Jeschke. Christian Brecher. Houbing Song, Danda B. Rawat , Industrial Internet of Things: Cyber manufacturing
Systems, Springer, 2017

REFERENCE BOOKS:

R1 - Krishna Kant . “Microprocessor Based Agri Instrumentation™. 1st Edition. PHI Private Limited, New Delhi, 2010.

R2- Sidney Walter Reginald Cox, Filby D E | “Instrumentation in Agriculture”, Lockwood Publishers. UK, 2011.
R3 - Robert Bosch “Automotive Electrics and Automotive Electronies™ Springer, Fifth Edition, 2014,
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R4 - Alp Ustundag and EmreCevikcan. “Industry 4.0: Managing the Digital Transformation™. Springer series in
Advanced Manufacturing, Switzerland. 2018
WEB REFERENCES:

1. hitpsi/inptelac.in/courses/ 106105195

2. https://www coursera.org/learn/industrial-internet-of-things

Mapping of COs with POs and PSOs N

PO& | po | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO | PSO | PSO
P50 1 ) 3 4 5 6 7 8 9 10 11 12 0 1 2
co1 3 3 2 3 1 - . . - : : 3003 3
€02 3 3 3 3 1 - - - 3 3 3
€03 3 3 3 2 1 - 3 3 2
cos | 3 3 3 3 1 3 2 3|
cos | 3 3 2 2 1 - : ~ v - 3 3 3
Avg 3 3] 26 | 26 1 - - - 3 28 2.8

1-Low, 2-Medium, 3-High, “-" No correlation

2

Chairman - BoS8
FEIf - BiCEY
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Programme Course Cotle Name of the Course L
B.E. 21E17207 Muachine Vision system 3
*
I.  Fducate the basics on Vision system.
Cours 2. Interpret data structures related 16 vision algorithms
Irse . . - -
3. Learn about object recognition

Objective

4. Know the basics of robot vision
5. Outline the various applications of machine vision system
Unit Description
VISION SYSTEM
I Basic Components — Flements of visual perception, Lenses: Pinhole cameras. Gaussian Optics- cameras-
computer interfaces.
VISION ALGORITHMS
Fundamental Data Structures: Images. Regions. Sub-pixel Precise Contours — Image Enhancement : Gray value
I ransformations, image smoothing, Fourier Transform — Geometric Transformation - image segmentation —
Segmentation of contours, lines, circles and ellipses — Camera calibration — Stereo Reconstruction
OBJECT RECOGNITION
Ohbject recognition, Approaches (o Object Recognition, Recognition by combination of views — objects with
t sharp edges. using two views only. using a single view. use of dept values
ROBOT VISION
Basic introductton to Robotic operating System (ROS) — Real and Simulated Robots - Introduction to OpenCV,
IV Open Ni and PCL, installing and testing ROS camera Drivers. ROS to OpenCV - The cv_bridge Package
APPLICATIONS
Transforming sensor reading. Mapping Sonar Data, Aligning laser scan measurements - Vision and Tracking:
v Following the road, fconic image processing. Multiscale image processing, Video Tracking - Learning
landmarks: Landmark spatiograms, K-means Clustering, EM Clustering.
Total Instructional Hours
CO1: Classify gadgets of vision systems
c CO2: lllustrate the image capturing and processing technigues
r - ‘ : .
-OUrse CO3: Interpret the concepts of Object recognitien
Outcome :

CO4: Apply the vision system in other machines
CQO35: Summarize apptication of vision and image processing in robot eperations

TEXT BOOKS:

T1- Rafael C. Gonzalez and Richard E.woods, “Digital Image Processing”, Addition — WeslevPublishing
Company, New Dethi, 2007

T2 - Shimon Uliman, “High-Level Vision; Object recognition and Visual Cognition™, A Bradford
Book,USA, 2000.

REFERENCE BOOKS:

R1- R Patrick Goebel, * ROS by Example: A Do-It-Yourself Guide to Robot Operating System — Volume 17, A Pi
Robat Production. 2012,

R2- Carsten Steger, Markus Ulrich, Christian Wiedemann, “Machine Vision Algorithms and applications”,
WILEY-VCH, Weinheim,2008.

R3-Damian m Lyons,“Cluster Computing for Robotics and Computer Vision™, Waorld Scientific, Singapore, 2011,

Instructional
Hours
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Mapping of COs with POs and PSOs

PO& PO [ PO | PO | PO | PO PO | PO PO| PO| PO | PO | PO | PSO | PSO
PSO | 1 | 2 3 | 4 |5 6 | 7 | 8| 9| 10 | 11 | 12 1 2
cor .2 1 2 | 2] 32111 : 2 3 3
coz | 3 | 3 3 | 3| 11 - 2 3 3
co3 | 3 | 3 | 3 2 | 1 1 - 2 3 3
co4 | 3 | 3| 3| 3| 1|1 - 3 3 3
cos | 3 | 2 | 2 | 2 | 1|1 | 3 3 3
Avg | 28 | 26 [ 26 | 26| 1 | 1 l 2.6 3 3

i-Low, 2-Medium, 3-High, “-" No correlation

Chairmian - Bog

dobd

EIE - HiCET
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Programme Course Code Name of the Course L. T p C
B.L. 21E17208 SCADA Systems and its Applications 3 it 0 3

Learn the fundamentals of SCADA

I.
Course R Study the components of SCADA,
Obic ":L‘ 3. Know the various configurations of SCADA.
ective 4. Understand about SCADA communications protocols.
5. . Interpret the real time industrial applications.
Unit ' Description Instructional
Hours
INTRODUCTION TO SCADA
] Introduction to SCADA -Data acquisition systems -Evolution of SCADA - Communication tecanclogies 9
monitoring and supervisory functions - SCADA applications in Utility Automation -Industries SCADA
SCADA SYSTEM COMPONENTS
I Industrics SCADA Systern Components -Schemes- Remote Terminal Unit (RTU) - Intelligent Electronic 9

Devices (IED) - Programmable Logic Controlier {PLC} - Communication Network, SCADA Server, .
SCADAMMI Systems.

SCADA CONFIGURATION
I SCADA Architecture -Various SCADA architectures, advantages and disadvantages of each System- 9
single unified standard architecture -IEC 61850,

COMMUNICATION IN SCADA
IV SCADA Cammunication -various industrial communication technologies -wired and wireiess methods 9
and fiber optics -Open standard communication protocols.

APPLICATIONS OF SCADA
v SCADA Agpplications: Utility applications -Transmission and Distribution sector operations, monitoring, 9
analisis and improvement- Industries - oil, gas and water.

Total Instructional Hours 45

COl: Describe the basic tasks of Supervisory Control Systems (SCADA).
€02 Acquire knowledge about SCADA architecture, various advantages and disadvantages.

Course CO3:  Knowledge about single unified standard architecture IEC 61850
Outcome CO4:  To learn about SCADA system components: remote terminal units, PLCs, intelligent electronic
devices

CO3:  Learn and understand about SCADA applications in industries.
TEXT BOOKS:
T1 - Stuart A, Boyer, SCADA-Supervisory Control and Data Acquisition, Instrument Society of America Publications, USA, 2004.
T2 - Gordon Clarke. Deon Reynders, Practical Modern SCADA Pratocols: DNP3. 60870.5 and Related Sysiems, Newnes
Publications, Oxford, UK, 2004
REFERENCE BOOKS:
R1- William T. Shaw, Cyber security for SCADA systems, Penn Well Books. 2006 David Bailey, Edwin Wright. Practical SCADA
for industry, Newnes, 2003
R2 - Gordan Clark, Deem Reynders, “Practical Modern SCADA Protocols”, ELSEVIER 2010.
R3 - S. K. Singh, “Computer Aided Process Control”, PHI 2012, 7 "7 )
WEB REFERENCE:
httpsi/mptela¢.infcourses/ 107101086/ ‘

*e
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Mapping of COs with POs and PSOs

PO& [ PO [ Po [ PO | PO PO PO PO[PO]PO| PO | PO | PO | PSO | PSO
PSO | 1 | 2 | 3 | 4 | 51 6| 7 | 8] 9| 10 | 11 | 12 1 2
cor | 3 | 2z | 2| 3] 1] 1 E - 2 3 3
coz | 3 | 3| 3 | 3 R 2 3 3
co3 | 3 [ 31 3] 2] 1] 1 2 3 3
cos | 3 [ 31 3 | 3| 1] 1 - 3 3 3
cos | 3 |z | 2 [ 2z | 1] 1 3 2 2
Avg 3 |26 |26 |26 1 | 1 26 | 28 | 28

Chairman - Bos

ML

EIE - HiCEY

1-Low, 2-Medium, 3-High, “-"" No correlation
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YALUE ADDED COURSES

Programme Course Code Name of the course

B.E 22EIVACH] ARDUINO PROGRAMMING

i.  To Learn how Lo prototvpe cireuits with a breadboard
Course 2. To Learn the Arduino programming language and {DE
Objectives . ] ]
3. To Program basic Arduino examples
4. Todesign Prototype circuits and connect them to the Arduino
5. To Program the Arduino microcontroller 10 make the circuits work
. ' " Instructional
Unit Description !
. Hours
Introduction to Arduino, Pin configuration and architecture, Device and platform features,
g

t Concept of digital and analog ports, Familiarizing with Arduino Interfacing Board,
Introduction to Embedded C and Arduino platform

Arduino data types, Variables and constants, Operators , Control Statements, Arravs |
Functions. Arduino i‘o Functions Pins Configured as INPUT, Pull-up Resistors, Pins g
Configured as OUTPUT, pin Mode() Function, digital Write() Function, analog Read()
function, Arduino Interrupts

Incorporating Arduino time, delay() function, delay Microseconds() function, millis{)
funiction, micros{) function . Working with Serial Monitor, Line graph via serial monitor, g

I Interfacing a § bit LCD to Arduino, Fixed one line static message display, Running message
display, Using the LCD Library of Arduino.
Types of Relay. Controlling Electrical appliances with electromaonetu relays, Working of a
[4Y mairix keypad. Using the keypad library to interface with Arduino, Interfacing Servo maotors 3
to Arduino, Interfacing a RF Module
v Parallel Communtcation, Serial Communication Modules, Types of Serial Communications, g
Arduino UART, GSM/GPRS Arduino Interfacing
Total Instructional Hours 40
1. Learn how to prototype circuits with a breadboard
Course
outcome 2. Learn the Arduino programming language and 1DE

Lad

Program basic Arduino examples

4. Prototype circuits and connect them to the Arduine

L

Program the Arduino microcontroller to make the circuits work

w
. /
Chairman - BoS
EIE - HiCET

Dean (A demics)
HiCET
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Programme

Course Code Name of the course

L B.E

22EIVACD2 INTERFACE

VIRTUAL INSTRUMENTATION AND HUMAN M.A-\‘('I'IINF,

Course

Objectives

- To understand the basic components of virtual instrumentation system
. To develop a VI program using various techniques

wd b e

- To learn to develop applications based on virtual instrumentation system

h g .

. To identify elements of data acquisition for sofiware and hardware instatlation
. To gain the knowledge about different types of common instrument intertaces

Unit

Description

Instructionai Hours

Historical Perspective: - Conventional and Distributional Virtual
[nstrumentation(VI} -VI Vs Traditional instruments - Advantages ~
Block Diagram and Architecture of a Virtual Instrument — Data Flow
Techniques - Graphical Programming in Data Flow -Development of
Virtual Instrument using LabVIEW - HM1 / SCADA Software.

i1

Controlling Programs through Structures - (ase and Sequence Structures -
Formula Nodes - Arrays - Clusters - Error Handling - Waveform Charts and’
Waveform Graphs -XY Graphs — Strings - File 1/O.

1!

Concepts of Data Acquisition - Data Acquisition in LabVIEW -
Hardware Installation and Configuration - Components of DAQ -
DAQ Signal Accessory - DAQ Assistanl - DAQ Hardware - DAQ
Software.

Common Instrument Interfaces:RS 232 / RS 485 - GPIB - VISA
standard - Bus Interfaces: USB - PCE- PC1 - X - PXI - PCMCIA - SCXIT -
VXTI - LXI

Application of Virtual Instrumentation: Digital Stop Watch using Lab
VIEW - BCD to Seven Segment Decoder - Cruise Controt - PID
Controller — Client Server Application in LABVIEW — Notifiers,
Simple Read Only Server, Two Way Communication, Read Write
Server. :

Total Instructional Hours

40

Course
outcome

1: Demonstrate the basic concepts about virtual instrumentation

2: Develop programming through LabVIEW graphical programming environment
3: Experiment with data acquisition hardware and LabVIEW software

4: Apply the knowledge of common instrument interfaces and bus interfaces

3: Design and develop the industrial applications using LabVIEW

Chairman - 868
EIE - HiCET

f

;.

Dean (A d?mféFs‘
HiceT
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Chairnran - BoS

EIE - HiCET

Programme Course Code Name of the course .
B.E 2IEIVACHS PCB DESIGN USING QRCAD
I To study the PCI3 terminology
. 2, Tostudy about a circuit and create a sehematic captare
("fmr:w 3 Tocreate new foolprint lib3raries
Objectives 4. Tostudy schematic and PCB layvout.
5. To desien and implement with hardware componen
Unit Description Instructional
Hours
Introduction _
i Capture window editor explanation, Tool bar details explanation, Menu editor 8
explanation, File handling, Components part library, Components search. -
Placing of components
File Handling
i Creating OWN components liE.)rar_v_. Gencr'c.uing I.he CrOss |‘eferen}ce file, Gel?c;‘ating the g
components list file, Generating the muiti net list file. Converting schematic to lavout
fiie
Layout
1f1 Different social media channels, Social media for various businesses: B2C&B2B, 8
Measuring social media ROI, Content marketing: Story teliing in social media
Footprint Libraries
v Layout tool bar details explanation, Monu editor explanation. File handiing, 8
Preparing Capture design for Layout& Crealinig board file.
Designing
v Component  placing.  Auto  routing, Manual routing. Post  Processing  (Data 8
Spreadsheets) & Designing circuit Diagram
Total Instructional Hours 40
1. Recall the PCB terminology
Course 2. Design a circuit and create a schematic capture
outcome -\ ‘ - T .
3. Create new footprint librartes
4. Draw schematic and PCB layout.
5. Design and implement with hardware compaonent
L
\1
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HINDUSTHAN

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

DEPARTMENT OF ELECTRONICS AND INSTRUMENTATION ENGINEERING

Curriculum and EVEN Semester Syllabus for the Batch
2024 - 2028 (R2022)
2023 - 2027 (R2022)
2022 - 2026 (R2022)
2021 - 2025 (R2019 with Amendments)

(Board of Studies held on 14.12.2024)
(Academic Council Meeting held on 19.12.2024)



Particulars

Amendmcnts under R 2022 &R2019 with Amendment (if any)

.Cumculum under R2022(for the batch admitted during 2024

2025) T

3. | Second Semester Syllabus(for the batch admitted during 2024 — 21
2025)

4, Details of Course Revisions & New Courses Introduced 39

5. Curriculum under R2022(for the batch admitted during 2023 - 41
2024)

6. Fourth Semester Syllabus(for the batch admitted during 2023 — 57
2024)

7. Details of Course Revisions & New Courses Introduced 73

8. Curriculum under R2022(for the batch admitted during 2022 - 75
2023)

9. Sixth Semester Syllabus (for the batch admitted during 2022 — 91
2023)

10. | Details of Course Revisions & New Courses Introduced 127

11. | Curriculum under R2019 with Amendments(for the batch admitted 129
during 2021 - 2022)

12. | Details of Course Revisions& New Courses Introduced 143

13. | Eighth Semester Syllabus(for the batch admitted during 2021 - 145
2022)

14. | Syliabus Offered for Minor Degree 165

15. | Syllabus Offered for Honour Degree 167

16. | Sylabus for Value Added Courses 173

17. | Percentage Revision & New Courses Introduced in the 14 BoS 7.2%




)N AND MISSION OF THE DEPARTMENT

VISION

To imﬁart quality technical education in the field of Electronics and

Instrumentation Engineering and strive to serve the society.

MISSION

M1. To enrich technical knowledge through effective teaching-learning

PTOCESS.

M2. To inculcate leadership and managerial skills.
M3.

responsible.

To create passion for serving the society with innovation and ethical

3



PROGRAM QOUTCOMES (POs)

Engineering Graduates will be able to:

POIl.

PO2.

PO3.

PO4.

POS.

PO6.

Engineering knowledge: Apply the knowledge of mathematics, science,
engineering 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 consideration for the public health and

safety, and the cultural, secietal, and environmental considerations.

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

conclusions.

Modern tool usage: Create, select, and apply approprate techmiques,
resources, and modemn engineering and IT tools including prediction and
modeling 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.



PO7. Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and

demonstrate the knowledge of, and need for sustainable development.

POS. Ethics: Apply ethical principles and commit to professional ethics and

responsibilities and norms of the engineering practice.

PO9. Individual and team work: Function effectively as an individual, and as a

member or leader in diverse teams, and in multidisciplinary settings.

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

instructions.

- POI11.Project management and finance: Demonstrate knowledge and
understanding of the engineering and management principles and apply
these to one’s own work, as a member and leader in a team, to manage

projects and in multidisciplinary environments.

PO12.Life-long learning: Recognize the necd for, and have the preparation and
ability to engage in independent and life-long learning in the broadest

context of technological change.



PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1. Ability to apply concepts of measurement and sensor to design, calibrate
and control various process instruments using industrial automation.
PSO2. Ability to analyze advanced eclectronics and instrumentation concepts

required for industrial and research pursuits.

PROGRAM EDUCATIONAL OBJECTIVES (PEOs)

PEO!. Graduates would have strong foundation in basic science and
mathematics to formulate, analyze and solve electronics and
instrumentation problems.

PEO?2. Graduates shall have good knowledge of instrumentation systems and
their app}ications to design control and safety systems for industrial

process.
PEO3. Graduates exhibit professionalism with ethics, communication and tcam

work to satisfy the needs of the society.



HINDUSTHAN

Hindusthan College of Engineering and Technology | A

(An Autonomous Institution, Affiliated to Anna University, Chennai ;
Approved by AICTE, New Delhi& Accredited by NAAC withA++’Grade) i TVRhe'"’ﬂnd '
Valley Campus, Pollachi Highways, Coimbatore, Tamilnadu. L

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E ELECTRONICS AND INSTRUMENTATION ENGINEERING (UG)
REGULATION-2022
(For the students admitted during the academic year 2024-2025 and onwards)

SEMESTER 1

S. Course . :
No Code Course Title Category | L | T| P| CTCP| CIA |ESE | Total

THEORY

L. | 22MA1101 Matrices and Calculus (commen to all BSC 311104l 4| 40 | 604 100
branches) L

THEORY WITH LAB COMPONENT

English for Engineers {Common to all HSC slol2l3l 41 50 | s0 | 100

2. 22HE1151 branches)
3. | 22CY1153 | Chemistry For Electrical Sciences BSC 2102|134 | 50 (50 100
4. | 22cs1151 | Problem Solving using C Esc |2]o|2[3| 4] 50 | 50| 100
Programming
5. | 22En2s; |Basic Electrical and Electronics pcc |2 |olz2|3] 4| s0 | so! 100
Engineering
EEC COURSES (SE/AE)
6. | 22HE1072 |Entrepreneurship & Innovation AEC |1 |olol1] 1] 100]| o | 100
{Commuon to all)
7. 22HE1073 | Introduction to Soft Skills SEC 210/0(0] 1 100 0 100
MANDATORY COURSE
22MC1093/ | sulpiogy / '
8. 22MC1094 | Heritage of Tamil MC 2010111 2] 10010 100
Universal Human Values
0. 2 ;
2MC1095 (Comsmon to All Branches) MC 210{0[0f 2 40 60 100
/&« \ TOTAL|18| 1| 618 26 | 570 | 330 | 900




SEMESTER II

8. Course . TC
No Code Course Title Category | L| T| P| C P CIA |ESE | Total
THEOQORY
1. | 22MA2102 Djfferentlal Equatlons and Laplace BSC 301(0/4| 4] 20 | 60 | 100
Transtform
2. 22CY2101 | Environmental Studies ESC 2101021 3! 40 60 | 100
3. | 22EI201 | Basics of Instrumentation BsC f200fol2031 40 1 60 ! 100
En_glneenr_lg
THEORY WITH LAB COMPONENT
Effective
4, 22HE2151 | Technical Communication HSC 210|2 3| 4 50 50 | 100
(Common to all)
5. | 22PH2154 | Physics For Electrical and BSC |2(0|2|34] s0 |50/ 100
Electronics Science
6. 22EI2251 Electronic Devices and Circuits PCC 21012134 50 50 | 100
PRACTICAL
7. | 22ME2001 | Engineering Practices ESC (o|ol4]|2| 2] 60 | 40 | 100
{Common to all)
EEC COURSES (SE/AE)

8. ] 22HE2071 | Design Thinking(Common to all | Arc 2] o] of 2] 2 | 100 [ o] 100
9. | 221E2072 Iz’l‘l’)ﬂ Skills and Aptitude (Common t‘l SEC lllolol 1| I I 100| 0 I 100
MANDATORY COURSE

22MC2094/ SOlELASTAOBIL LD
10. | 3 iC7005 Tamils and Tesnnclogy MC 2l0lol1)l 2100 | o | 100
AIl  students  shall enroll, on
NCC */NSS / YRC / Sports / Clubs / pdmission, i anyone  of  the
11. | 22MC2093 | Society Service - Enrollment Mc  personality and character
' C 4 development  programmes  and
(Common) undergo training for about 80 hours
TOTAL |19/ 1 8123) 26 | 520 | 380 900
SEMESTER TIL
= - T
X : t
150 CS:EZ" Course Title Ca ;g‘" LT P CIC)‘ CIA (ESE|Total
THEORY
L | 22MA3102 Complex Analysis and Transforms ™ BSC, /3 (110 [4]|4| 40 |60 100
2. | 22EB201 | Blectronic Instrumentation -~ " | ESC |3 |0] 0 1313] 40 |60 100
3. | 22EE3202 | Electric Circuit Analysis pcC (3 |1] 0 [4]4] 40 |60 100
4. 22E13203 | Sensors and Transducers PCC |310{ 0 [3{3] 40 |60 100
THEORY WITH LAB COMPONEN T
5. | 22EI3251 | Digital Electronics / / "\ pcC [271] 2 [4 4| 50 |50 100
iz
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PRACTICAL
6. 22EE3001 | Electric Circuits Laboratory ESC (010} 4 [214] 60 |40} 100
7. 22E13002 | Sensors and Transducers Laboratory PCC | 0|0 4 |214; 60 |40 | 100
EEC COURSES (SE/AE)

8. | 22HE3071 | Soft Skills -II (Common to all} SEC |1j0] 0 |11} 100 | O | 100
9. | 22HE3072 | Fundamentals of JAVA Programming AEC (20| 0 t212] 100 { O | 100
MANDATORY COURSE
10. | 22MC3191 IE?]S::;?E dge of Indian Traditional |y 15 Vo190 |o|2} 100 | 0 | 100

TOTAL| 19| 3| 10 |25:31] 630 (1370|1000

SEMESTER IV
S;} C(‘:’:;:e Course Title Category | L| T| P| C|TCP|CIA| ESE | Total |
THEORY
1. | 22HE4101 | IPR and Start-ups HSC [2,071012 2 40| 60 | 100
2. | 22E14201 | Elcctrical Machines PCC |3|0]0|3; 3 |40 60 | 100
3. | 22EF4202 | Integrated Circuits and Its Applications | PCC 3|1|0i40 4 140} 60 | 100
4. 1 22F14203 | Industrial Instrumentation - { PCC 310/013] 3 |40 60 | 100
5. | 22EI4204 | Analytical Instrumentation PCC 310{0[3] 3 |40} 60 | 100

THEORY WITH LAB COMPONENT

Electrical and Electronic

6. | 22El4251 PCC 2001213 4 50| 50 100

Measurements
PRACTICAL

7. | 22EI4001 | Electrical Machines Laboratory PCC (010|312 4 |60} 40 | 100

B. | 22EE4002 | Integrated Circuits Laboratory PCC 010]3]2] 4 |60] 40 | 100
EEC COURSES (SE/AE)

9. | 22HE4071 } Soft Skills and Aptitude -1 SEC Lojopil 1 |1e0; 0 100
MANDATORY COURSE

10. 1 22MC4191 | Indian Constitution MC 210(0[0; 2 100 | 6| 100

TOTAL{20} 2| 623} 30 |570] 440 | 1600

" Two weeks internship carries 1 credit and it will be done during Semester HI summer vacation and same
willbe evaluated in Semester [V. : LG
If students unable to undergo in semester III then the Internship I offered in the semester IV can be clubbed
with Internship 1T (Total: 4 weeks-2 credits) °




SEMESTER V

T
Course Course Title Category | L} T| P| C |C|CIA[ESE | Total
Code P
THEORY
22E15201 | Industrial Instrumentation -1t PCC 310101 3 173|401 60 | 100
22EE5202 | Microprocessors and Microcontrollers PCC 310108 3 13140 60 | 100
22E153XX | Professional Elective-1 PEC 310|0] 3 |3]40) 60 | 100
22FI53XX | Professional Elective-2 PEC 310,01 3 {3140 60 | 100
22EI53XX | Professional Elective-3 PEC 310,00 3 (3,40 60 | 100
THEQORY WITH LAB COMPONENT
22EI5251 | Control Systems PCC 200120 3 | 450 50 | 100
PRACTICAL
22E15001 | Industrial Instrumentation Laboratory PCC 0031151360 40 | 100
2IEE5002 Microprocessors and Microcontrollers PCC olol3l 1503|601 40 | 100
Laboratory
EEC COURSES (SE/AE)
22HES071 | Soft Skills -IV/Foreign languages SEC 1: 001 1100} O 100
TOTAL|18| 6: 8] 22 251410 390 | 800
SEMESTER V1
c(g:;ze Course Title Category| L | T| P| CIPCP|CIA| ESE | Total
THEORY
22E16201 Process Control PCC 310{0(30 3|40 60 160
22E16202 | Digital Signal Processing PCC 310001313 40 60 140
22HEG6101 | Professional Ethics HSC 310(0130 3|40 60 100
22E163XX | Professional Elective-4 PEC 310/0/3] 3 |40 ] 60 100
22E163XX | Professional Elcctive-‘S PEC (3(0[{0]3] 3 | 40| 60 100
22X X64XX | Open Elective — 1 OEC 310|103 3 140 60 100
PRACTICAL
22EI6001 | Process Control Laboratory . PCC 0903124 |60 )| 40 | 100
22E16002 Vtrtuial.lpstmmentation and Data PCC oloisl2l 4|60 a0 100
Acquisition Laboratory -
EEC COURSES (SE/AE)
22HE6071 | Soft Skills - V . SEC 20000022 (100} O | 100
 TOTAL|20| 0| 6/24] 28 | 460 | 440 | 900
/f‘;}ar—";.afl/c'
f-—‘/’, \/(,
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SEMESTER VII

IE:J Cg:;:e Course Title Category | L | T| P C |TCP} CIA |[ESE| Total
THEORY
1. | 22E17201 ggﬁiﬁ?;ﬁfaﬁgic Controller | pec |3 0{0] 3 | 3 | 40 |60 100
2. | 22EI7202 | Bio-Medical Instrumentation PCC |[3|0({0] 3 3 40 |60 100
3. | 22Ei73XX | Professional Elective-6 PEC 3|0{0f 3 3 40 | 60 | 100
4. | 22L874XX | Open Elective — 2 OEC 31010 3 3 40 |60 | 100
THEORY WITH LAB COMPONENT
5. | 22E17251 | VLSI Design PCC 2002y 3 4 40 | 60 | 100
PRACTICAL
6. | 22Ei7001 | Industrial Automation Laboratory PCC 00|41 15| 3 60 |40 | 100
7. | 22817001 f‘;&ﬁgﬁaﬂ‘m System Design pcc |o|ol4| 15| 3 | 60 |40 100
EEC COURSES (SE/AE)
8. | 22EI7701 | Internship Training SEC -l--l 2 1 100 | ¢ | 100
TOTAL:15| 11 4| 20 | 21 | 360 ;340| 700

* . Four weeks internship carries 2 credit and it will be done in before Semester VI summer
vacation/placement training and same will be evaluated in Semester VII.

SEMESTER VI

o | Qe Course Title Category | L | T| P | C | TCP | CIA | ESE [Total
EEC COURSES (SE/AE)

1. | 22E18901 | Project Work/Granted Patent SEC olol20110] 20 | 100! 100 ! 200

TOTAL| 0 (020 | 10| 20 | 100 | 100 200

Note:
*1.  As per the AICTE guideline, in Semester I, II, ITI & 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 | & 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 [, 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,



Students are permitted to choose all professional electives from any of the verticals.

PROFESSIONAL EL O ES:VERTIC
Vertical I ertical I1 Vertical 111 Vertical IV Vertical V ertical VI
Applied ealth care Advanced Electronics &  [Control and E’rocess
Instrumenta |InstrumentationMeasurements (Communication Automation nstrumentation
tion and Control systems
22EI5301 22EI15304 22EI5307 22EI5310 22EI5313 22EI5316
Power plant Telemetry and | Micro Electro Embedded Plant Instrumentation
- Instrumentation | Telecontrol Mechanical Systems Automation and| and Control in
Systems noT paper Industries
22EI15302 22EI15305 22E15308 22EI5311 22EI5314 22E15317
Industrial Digital Image | Wireless Communication | PC based System
Pollution Control| Processing Instrumentation | Engineering Instrumentation!{ Identification
22E15303 22E15306 22EI5309 22EI5312 22EI5315 22EI5318
Safety Medical Wearable Fundamentals of] Introduction to | Industrial data
Instrumented Robotics Technology Nanotechnology| Soft Computing| Communication
Systems and
Nanoelectronics
22EI6301 22EI6303 22EI6305 22E16307 22E16309 22El6311
Optical Brain Computer| Virtual Semiconductor | Advanced Piping and
Instrumentation | Interface and Instrumentation | Manufacturing | Control Theory | Instrumentation
Applications Diagrams
22E16302 22EI6304 22E16306 22E16308 22EI6310 22EI6312
Project Diagnosis and Machine Industrial Robotics and | Instrumentation
- .| Engineering and Therapeutic Monitoring and | Electronics Automation and Control in
Management Equipment Control Petrochemical
Industries
22EI7301 22E17302 22EI7303 22EI17304 22EI17305 22EI7306
Computer Biophotonics Computer Microcontroller | Introduction to | Instrumentation
Control of Vision and Based System | DCS System design
Process Image Design
Processing
Note:




OPEN ELECTIVEI
(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.

O

SL| COURSE - CATE pl;:%R\I&]Ec TCP Strength
NO| CODE COURSE TITLE GORY [ == CREDIT| >trengt
1 D2AI6401 Amﬁt.:lal Intelligence and Machine OEC 30010 3 3 65

Learning Fundamentals
2 2CS6401 | Block chain Technology Fundamentals OEC | 37| 0 |0 3 3 130
3__P2EC6402 | IoT Concepts and Applications ' OEC |3 0|0 3 3 130
4 [R22IT6401 Data Science and Analytics Fundamentals OEC 3 Jolo 3 3 130
5 _[22BM6401 | 3D printing CEC (3|00 3 3 65
6 [22AE6401 | Space Science QEC 3 0olo 3 3 65
; 22MT6401 | Introduction to Industrial Engineering OEC [ 3 |0 lo 3 3 65
9 |22MT6402 | Industrial Safety and Environment OEC 31010 3 3 65
10 |22CE6401 | Climate Change and its Impact OEC | 3 0 (0| 3 3 65
11 |22CE6402 | Environment and Social Impact Assessment| OEC | 3 0! 3 3 65
12 |22ME6401 | Renewable Energy System OEC |3 !¢ |o]| 3 3 65
13 [22ME6402 | Additive Manufacturing systems OEC 310lo0 3 3 65

Introduction to Industrial Instrumentation 65
14 | 22EI6401 and Control CEC [ 3 !¢ |0 3 3
15 |22AU6401 | Basics of Automobile Engineering OEC 3107¢0 3 3 65
16 | 22EE6401 | Fundamentals of Electric vehicles OEC | 3 [ o {0 3 3 65
17 | 22FT6401 | Traditionat Foods OEC | 3 (g (0| 3 3 63
18 |22AG6401 | Urban Agriculture and Organic Farming QEC 3101lo 3 3 65
19 |22CH6401 | Waste to Energy conversion OEC 3 00]lo 3 3 65
20 NCC Level - I OEC |3 (00| 3 3 65




OPEN ELECTIVE Il

(VI 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., :
SL | COURSE CATE PERIODS
PER WEEK
. CODE COURSE TITLE GORY TCP CREDIT Strength
NO. L T| P
Gengral studies for
1 22187401 | competitive OEC 3 0] 0 3 3 130
examinations '
Human Rights, Women
2 22187402 | Rights and Gender OEC 3 o O 3 3 130
equity -
Indian ethos and Human
3 22187403 values QEC 3 0| 0 3 3 130
Financial independence
4 22187404 and management QOEC 3 0| 0 3 3 130
Yoga for Human
5 22187405 Excellence QEC 3 0| 0 3 3 130
6 | 22057406 | gomocraey and Good | gpe | 3 g} g | 3 3 130
overnance
7 22187407 | NCC Level - 11 OEC 3 0 0 3 3 130
8 | 22157408 | yborcrime and OEC | 3 |o| o | 3 3 130
wareness
9 | 22057409 | First Aid and OEC | 3 o] o | 3 3 130
mergency care
10 | 22187410 2“5““"55 o OEC | 3 |0 0| 3 3 130
ommunication )




DETAILS OF VERTICAL I: Applied Instrumentation

L COURSE CATE PERIODS TOTAL
:0' C ODE COURSE TITLE GOory |-PERWEEK | CONTACT | CREDITS
' L|T|P PERIODS
1. | 22E1530] | Powerplant PEC 3010 3 3
’ Instrumentation ’
2, 22E15302 | Industrial Pollution Control | pre 3 ol o 3 3
\ Safety Instrumented
300 22EIS303 | gooine PEC 300410 3 3
Optical
4. _ 22E16301 Instrumentation PEC 3.0 @ 3 3
Project Engineering
> 22E16302 and Management PEC 31040 3 3
Computer Control of
6. 22EI7301 Process PEC 3 0| 0 3 3
DETAILS OF VERTICAL II: Health care Instrumentation
_ PERIODS TOTAL
SL. COUR%E COURSE TITLE CATE PER WEEK| CONTACT CREDITS
NO.| CODE GORY '\ "TT 7P| PERIODS
_ ' Bie-Medical
Loy 22EI30% ) 1 rumentation PEC 300 0 3 3
2. 22E15305 | Telemetry and Telecontrol PEC 3000 3 3
Digital Image i
3. 22E15306 Processing PEC 1100 3 3
4. 22E16303 Meuaical Robotics PEC 3 olo 3 3
Diagnosis and
5 22E16304 | Therapeutic PEC 3l 0|0 3 3
Equipment
1 Occupational Health and .
6. 22E17302 Safety Management PEC 3po0 3 7

13



DETAILS OF VERTICAL II: Advanced Measurements and

Control
COURSE TE PERIODS TOTAL
SL. CODE COURSE TITLE CSRY PER WEEK| (CONTACT CREDITS
NO. G LIT| P | PERIODS
Micro Electro
3 3
I 22E15307 Mechanical Systems PEC 3100
2. 22E15308 Wireless Instrumentation PEC 310 0 3 3
3. | 22EIs309 | Wearable PEC |3 [0 |0 3 3
Technology
4. 22E16305 | Virtual Instrumentation PEC 31010 3 3
5. 22E16306 | Machine Monitoring and PEC 31010 3 3
Control
6. 1E17303 Computer Vision and PEC 3|10t 0 3 3
Image Processing
DETAILS OF VERTICAL IV: Electronics & Communication systems
COURSE CATE PERIODS TOTAL
SL. CODE COURSE TITLE ngv PER WEEK| CONTACT CREDITS
NO. " LTT[P| PERIODS '
L. 22E15310 | Embedded Systems PEC 3100 3 3
2. | 22pIs3n) | Commumcation PEC |3 100 3 3
CNgineernng
Fundamentals of
3
3. 22E15312 Nanotechnotogy and PEC 3100 3
Nanoelectrontcs
Semiconductor
2
+ 22E16307 Manufacturing PEC 37010 3 3
3. 22EI6308 Industrial Electronics PEC 3 0 0 3 3
6. 22E17304 Microcontro_‘.ier Based PEC 3070 3 3
System Design

14



DETAILS OF VERTICAL V: Control and Automation

S COURSE CATE PERIODS TOTAL
NO CODE COURSE TITLE GORY PER WEEK| CONTACT CREDITS
: LiT| P PERIODS
Plant Automation and
1. 22EI5313 MOT PEC 3101 0 3 3
2. 22EI5314 | PCbased PEC 310!l o 3 3
Instrumentation
3 29EI5315 Introduction to Soft PEC 3 0 0 3 3
Computing
Advanced Control
4 22EI6309 ) ppeory PEC 30| 0 3 3
Robotics and
> 22EI6310 Automation PEC 31010 3 3
6. 22E17305 | Introduction to DCS PEC 3101 0 3 3
PETAILS OF VERTICAL V1I: Process Instrumentation
g COURSE CATE _ PERIODS TOTAL
NG CODE COURSE TITLE GORY PERWEEK| CONTACT CREDITS
) L|T|P PERIODS
Instrumentation and
1. 22E15316 Contr({l_ n paper PEC 110l o0 3 3
Industries
2. 22E15317 Systemn ldentification PEC 30010 3 3
- Industrial Data |
3. 22E15318 Communication PEC 3 0 0 3 3
Piping and
4. . .
22EI6311 Instromentation Diagrams: PEC 3700 3 3 .
;
Instrumentation and 1
3. 22E16312 Control in Petrochemical | ppe 310l 0 3 3 !
Industries 3
|
6. 22F17306 Instrumentation System PEC 11010 3 3
design




Enrolment 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 shail

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).

VERTICALS FOR MINOR DEGREE

o Heads are requested to provide one vertical from their program to offer for other program students to register for

additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor Degrec.

Note: Each programme should provide verticals for minor degree —

ELECTRONICS AND INSTRUMENTATION ENGINEERING OFFERING

MINOR DEGREE
PERIODS PER| TOTAL
s.No| COURSE COURSE TITLE CATE WEEK  |CONFACT|CREDITS
CODE GORY
PERIODS
L T P
Sem 5:
1. 22E15471 ) . . MDC 3 0 0 3 3
Transducer Engineering
Sem 6:
2. 22E16471  [Measurements and Measuring MDC 3 0 0 3 3
5 Instruments
3. | 2EI64T2 OO E |
: Industrial Instrumentation MDC 3 0 0 3 3
Sem 7:
4. 2ZEI7471 industrial data Communication MDC 3 0 0 3 3
Sem 7:
5. )
22EI7472 Powerplant Instrumentation MBC 3 0 0 3 3
Sem 8:
. 22EI8471 Industrial Automation MDC 3 0 . 0 3 3

*MDC — Minor Degree Course

In addition to the above the following additional courses for Minor Degree can also be given to the student’s

comrnon to all the branches.
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Vertical I
Fintech and Block Chain

S c Periods Per Total
) ovrse Course Title Category : week Contaet Credits
No | Code LT P Periods
I 22C85471 | Financial Management MDC 310 0 3 3
Fundamentals of ~.
2 22C86471 | Investment MDC e 0 3 2
Banking, Financial 3
3 22CS6472 | Services and Insurance MDE 3o 0 3
Introduction to Blockchain
3 3
4 22C87471 | and its Applications MDbC 310 0
Fintech Personal Finance
> 22CST472 | and Payments MDC 30 ¢ 3 3
6 22C88471 | Introduction to Fintech MDC 310 0 3 3
Vertical 11
Entrepreneurship
S Periods Per Total
N. Course Code Course Title Category week Contact Credits
° LT | P | Periods
Foundations of -
I 22BA3471 . MDC 310 0 3 3
Entrepreneurship
Introduction to Business
3|0 0 3 3
2| 20BA6471 | Venture MbC
Team Building &
3 22 BA6472 | Leadership Management MDC 3:0( 0 3 3
for Business
4 22 BATATL Creattvity & Inflovatlon in MDC 3 0 0 3 3
Entrepreneurship
5 22 BA7472 Principles of Markem?g MDC 310 o 3 3
Management For Business
Human Resource
6 22 BA8471 | Management for MDC 30 ] 3 3
Entrepreneurs
7 2 BARAT? Financing New Business MDC 3 | o 0 3 3
Ventures o T | 0
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Environment and Sustainability

Vertical II1

‘ Periods Per Total
S. Course ) .
Course Title Category week Contact | Credits
No Code .
L | T | P | Periods
Sustainable infrastructure
1 * 0 3 3
22CE3471 Development MbC 3 0
2 219CEG47] | Sustainable Agriculture and MDC ' 3 0| 0 3 3
Environmental Management
3 22CE6472 | Sustainable Bio Materials MDC 3 0 0 3 3
Matenals for Energy
4 3 0|0 3
22CE7471 | Sustainability MDC :
5 22CE7472 | Green Technology MDC 3 1010 3 3
6 22CE8471 | Environmental Quality MDC 3 3 0 3 3
Monitoring and Analysis
B.E (Hons) ELECTRONICS AND INSTRUMENTATION ENGINEERING
Vertical 1 Vertical I Vertical X

~IoT and Smart Sensors

Process Control

Industrial Automation

Sem 5:
22EI5371

Introduction to Internet of Things

Sem 5:

22E15372

Instrumentation Practices in
Industries

Sem 5:

22EI5373

Drives and control system
for Automation

Embedded systems for loT

Advanced Process Control

Sem 6: Sem 6: Sem 6:
22EI6371 em o 22E16375

. - 22E16373 . .
Principle of Sensors and Signal . Applied Industrial

e Adaptive control i :
Conditioning : Instrumentation
Sem 6:

Sem 6: 1 Sem 6: 22E16376
22EI6372 22E16374 Instrumentation in Building

Automation

Sem 7:
22EI7371

toT for Industry Automation

Sem 7:
22E17373
Unit operation and control

" Sem 7:
22EL7375
Machine vision system

Sem 7:
22E17372
Optical sensors and photonics

Sem 7:
22E17374

Advanced Instrumentation
Systems

Sem 7:

22E17376

SCADA systems and its
applications

. Sem 8: . | Sem 8:
Sem 8: 22EIR372 22EI8373
22EI8371 Industrial safi dH d Technological Trends i
Smart Instrumentation ndustrial safety and Hazar echnological Trends in
| Management Automation

18



Ver

tical I

B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in IoT and Smart Sensors

g Periods Per Total
N‘ Course Code | Course Title Category | week Contact | Credits
o L 1T |P Periods
(| 22815371 Intilroductxon to Internet of PC 3| o 0 3 3
Things
2 | 22E16371 Principles of Sensors and PC 3o o 3 3
Signal Conditioning .
3 | 22El6372 Embedded systems for IoT PC 310 0 3 3
4 |20Em371 | 107 for Industry pc |3]o|o 3 3
Automation
5 | 22E17372 Optical sensors and PC 3ol o 3 3
photonics
6 | 22EI8371 Smart Instrumentation PC 310 0 3 3
Vertical II
B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in Process Control
g C Periods Per Total
) ourse Course Title Category | week Contact | Credits
No Code .
L 1T TP Periods
1 22E15372 Instrun@cntatmn Practices n PC 3 o 0 3 3
Industries
2 | 22E16373 | Adaptive control PC 3 0 0 3 3
3 22E16374 | Advanced Process Control PC 3 0 G 3 3
4 | 22EI7373 | Unit operation and control PC 3 0 0 3 3
5 2IE17374 Advanced Instrumentation PO 3 0 0 3 3
Systems
6 | 22EI8372 Industrial safety and Hazard pC 3 0 0 3 3
Management
Vertical 111
B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in_Industrial Automation
Course Periods Per Total
5 No Code Course Title Category | week Contact | Credits
L 1T P Periads
1 29EI5373 Drives and cgmrol system PC 3 0 0 3 3
for Automation '
2 | 22Et6375 | pplied Industrial PC [ 310 0 3 3
Instrumentation
3 2IEI6376 Instmmeptatlon in Butlding PC 3 o 0 3 3
Automation
4 | 22E17375 | Machine vision systetn rC 3 0 ] 3 3
5 | 2ogrm376 | SCADA systemsand its PC 300 0 3 3
applications
6 | 22F18373 Technological Trends in e PC 3 0 0 3 3
Automation ﬁ: h:\\ i
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SEMESTER-WISE CREDIT DISTRIBUTION

B.E./B.TECH.PROGRAMMES
S.No. | Course | Credits per Semester Total
Area Credits
I 11 m v v \%1 vl VIl

1 HSC 3 3 - 2 - 3 - - 11

2 | BSC 7 9 4 - - - - - 20

3 | ESC 6 4 5 - - - - - 15

4 | PCC - 3 I3 20 12 10 9 - 67

5 | PEC - - - - 9 6 3 - 18
6 | OEC - - - - - 3 6 - 9

7 | EEC 2 4 3 I 1 2 2 10 25

8§ | MC v v

Total 18 23 25 23 22 24 20 10 165

Credit Distribution R2022

Semester i 1I 111 v Vv Vi VII Vi Total

Credits 18 23 25 23 22 24 20 10 165

L

Lo

—"""‘.—‘ ! 1
Chairman BoS ' an Academics
Chairman - BoS Dean {Academics] PRIN
E1E - HiCET HICET — Hindusthan College Of Engineering & Tachnntany

COWBATORE - 641 ...
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SEMESTER — 11

Programme/Sem  Course Code Name of the Course L T P C
DIFFERENTIAL EQUATIONS AND LAPLACE 3 1 ¢ 4
B.E/IT 22MA2102 TRANSFORM

(ECE, EEE &FIE)
The tearner should be able to

1. Describe some methods to solve different types of first order differential equations.
Course 2." Understand the various approach to find general solution of the ordinary differential equations
Objective 3. FEvaluate the various types of Partial differential equations and metheds to find solution.
4. Analyze the techniques of Laplace transform.
5. Analyze the techniques of Inverse Laplace transform.
Unit Description Instructional

Hours

I ORDINARY DIFFERENTIAL EQUATIONS OF FIRST ORDER

Basic concepts, separable differential equations, exact differential equations, integrating factors, linear 12

differential equations, Bernoulli equation.
H LINEAR DIFFERENTIAL EQUATIONS OF SECOND ORDER

Second order linear differential equations with constant with RHS of the form e¢™,x" | sinax, cosax- 12

™ f(x)- Cauchy’s linear equations— Method of variation of parametess. '
i PARTIAL DIFFERENTIAL EQUATIONS

Formation of partial differential equations by eliminating arbitrary constants and functions — Sohution

of first order partial differential cquations of the form f{p,q)=0, Clairaut’s equation ~ Lagrange’s 12
equation.

IV LAPLACE TRANSFORM
Laplace transform-Basic properties —Transforms of derivatives and integrals of functions- 12

Periodicfunctions ~Initial and Final value problems- Unit step function - Dirac delta function.

v INVERSE LAPLACE TRANSFORM
Inverse Laplace transform-Convolution theorem Basic problems only}Solution of linear ODE of 12
second order with constant coefficients using Laplacetransforms..
Total Instructional Hours 60

At the end of the course, the learner will be able to
CO1: Apply few methods to solve different types of first order differential equations.
Course  COZ: Evaluate the solutions of higher order ordinary differential equations and its properties.

Outcome CO3: Compuie the solution of first order partial differential equations.

CO4: Apply Laplace transform and its propertics to salve periodic functions.

CO3: Solve certain linear differential equations using inverse Laplace Transform.
TEXT BOOKS:
T1 - Erwin Kreyszig, “Advanced Engincering Mathematics™, 10" Edition, Wiley India Private Ltd., New Dcthi, 2018
T2 - Bali. N.P and Manish Goyal& Watkins, "Advanced Engineering Mathematics”, 7th Edition, Laxmi
Publications Pvt Ltd, 2007
REFERENCE BOOKS :
RI- Thomas & Finney = Calculus and Analytic Geometry™ , Sixth Edition,,Narosa Publishing House, New Delhi.
R2 - Weir M.D and Joel Hass, * Thomas Calculus” 12"Edition,Pearson India 2016.
R3 - Grewal B.S, “Higher Engineering Mathematics”, 42™ Edition, Khanna Publications, Delhi, 2012,

k
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Programme/ Course Name of the Course L T P C
Sem Code '
ENVIRONMENTAL STUDIES
B.E/ 1 22CY2101 (Common to all branches except CSEIT & 2 0 0 2
AIML)
The learner should be able to
1. Grasp the importance and issues related to ecosystem and biodiversity and their

protection.
2. Acquire knowledge about envirommental pollution — sources, effects and control
Course measures of environmental pollution.
Objective 3. Identify the various natural resources, exploitation and its conservation

4.  Gain knowledge on the scientific, technological, economic and peolitical solutions to
environmental problems.
5. Become aware on the national and international concern for environment and its

' protection
Unit Description Inst;'luctmnal
ours

ENVIRONMENT, ECOSYSTEMS AND BIODIVERSITY

Main objectives and scope of environmental studies-Importance of environment — need for
public awareness - concept of an ecosystem — structure and function of an ecosystem - food
chain, food web and ecological pyramids - cnergy flow in the ecosystem — ecological

1 succession processes - Introduction, types, characteristic features, structure and function of 9

the forest and ponds ecosystem — Introduction to biodiversity definition: types and value of
biodiversity — hot-spots of biodiversity — threats to biodiversity— endangered and endemic
species of India — conservation of bicdiversity: In-situ and ex-situ conservation of
biodiversity.
NATURAL RESOURCES
Renewable and Non renewable resources - Forest resources: Use and over-exploitation,
deforestation, timber extraction, mining, dams and their effects on forests and tribal people
11 - Food resources: World food problems, changes caused by agriculture and overgrazing, 9
effects of modern agriculture — Energy resources: Renewable and non renewable energy
sources — Solar energy and wind energy - role of an individval in conservation of natural
resources.
ENVIRONMENTAL POLLUTHON
Definition — causes, effects and control measures of: Air pollution- Water pollution — Water
quality parameters- Soil poliution - Noise pollution- Nuclear hazards — role of an individual
in prevention of pollution.

jiH

SOCIAL 1SSUES AND THE ENVIRONMENT

From unsustainable to sustainable development — urban problems related to energy-
IV environmental ethics: Issues and passible solutions — 12 Principles of green chemistry-

Municipal sofid waste management. Global issues — Climatic change, acid rain, greenhouse

effect and ozone layer depletion — Disaster Management — Tsunami and cyclones.

HUMAN POPULATION AND THE ENVIRONMENT
Population growth, variation among nations - population explosion - family welfare
v programme — environment and human health — effect of heavy metals — human rights —
value education — HIV / AIDS — women and child welfare —Environmental impact analysis
(EIA)}- GIS-remote sensing-role of information technology in environment and buman
health,
Total Instructicnal Hours 45

At the end of the course, the learner will be able to
CO1: Discuss the importance of ecosystem and biodiversity for maintaining ecological balance.
CO2: Identify the causes of environmental pollution and hazards due to manmade activitics.
Course CO3: Develop an understanding of different natural resources including renewable resources.
Ogtcome CO4: Demonstrate an appreciation for need for sustainable development and understand the
various soctal issues and solutions to solve the issues,
CO35: Deseribe about the importance of women and child education, existing technology to
protect environment,
TEXT BOOKS:
T1 - S.Annadurai and P.N. Magudeswaran, “Envirdnmental studies”, Cengage Learning india Pvt.Lid,, 2020
T2 - Anubha Kaushik and €. P. Kaushik, “Perspectives in Environmertal studics”, Sixth edition, New Age
International Publishers,2019.



REFERENCE BOOKS:

R1 - ErachBharucha, “Textbook of environmental studies” University Press (I} Pvt.ltd, Hyderabad, 2015

R2 - G.Tyler Miller, Jr and Scott E. Spoolman“Environmental Science” Thirteenth Edition, Cengage Learmng,
2010.

R3 — Gilbert M. Masters and Wendell P. Ela “Introduction to Environmental Engineering and Science”™, 3rd
edition, Pearson Education, 2013,

l‘,’soc‘f‘ po1 | POz | PO3 | PO4 | PO5 | POs | PO7 | POS | POS | PO10 | PO11 | PO12 | PSO1 | PSO2
COo1 3 2 2 - 2 1 i - - - - 1 1 1
cO2 3 2 2 - 2 1 - - - - - 1 1 1
co3 3 2 2 - 2 1 ] - - - - i t 1
CO4 3 2 2 2 5 : _ - . . - 1 ] 1
Co5 3 2 2 - 2 1 - - - - 1 1 1
Avg 3 2 2 2 2 1 1 - - - - 1 1 1
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Programme  Course Code ) _ Name of the Course N LT PiC .
B.E 22E12201 BASICS OF INSTRUMENTATION ENGINEERING § 2 6 0:2

1. Introduce the concepts related to measurement system
2. Classify different types transducers and sensots
Course ;
Obiecti 3. Learn about Industrial Parameter measurement.
jective 4, Impart the measurement and Control teols in Process Instrumentation
5. Explore about Graphical System Design :
. s Instructional
Unit Description Hours
PRINCIPLES OF INSTRUMENTATION
1 Basic concepts of Instrumentation — Classification of Instruments — Elements of -generalized 6

measurement systems — Terminology of measurement system - Errors in measurement- Types of
errors - Concept of calibration -Review of order of an instrument, first and second order systems,

ELEMENTS OF MEASUREMENT SYSTEM
Classification of transducers — Characteristics and choice of Transducers — Transducers vs sensors

11 - Sensing elements: Resistive, capacitive and Inductive - Signal conditioning elements: amplifiers, 6
bridge detectors - Signal processing clements: computer and microcontroller systems -
Introduction to Data Presentation Elements (DPE).

INTRODUCTION TO INDUSTRIAL PARAMETERS MEASUREMENT
Introduction to Process control - Need for process control — Basic Block diagram of open loop and
1 closed loop system -- Control valve — Characteristics, types — Process Parameter measurement 6
(Temperature, Pressure, Flow and Level): Thermocouple, Manometers, Orifice and Venturi tube,
Air Purge/ Bubbler system.

PROCESS INSTRUMENTATHON
Basics of Programmable Logic Controller (PLC)- Architecture ~ Principle of opcration —
1v  Hardware components of PLC ~ Relays and switches - Data Acquisition Systems (DAQ) — Direct 6
Digital Control - Supervisory Control and Data Acquisition (SCADA) , Distributed Control
System (DCS) (Qualitative approach only).

VIRTUAL INSTRUMENTATION
Graphical System Design (GSD)Y Model — Design flow with GSD - Virtual Instrumentation,
v Advantages, Architecture, Virtual Instruments and Traditional Instruments, Hardware and &
Software - Virtual nstramentation in the engineering process — Graphical Programming and
Textual Programming

Total Instructional Hours 36
CO1: Explain about the principles of Instrumentation
CO2: Interpret different types transducers and sensors
CO3: Qutline the concepts related to Industrial Parameter measurement
CO4: Nlustrate the measurement and Control tools in Process Instrurnentation
CO5: Infer about Graphical System Design model

TEXT BOOKS:
T1 - Sawhney. AK, “A Course in Electrical and Electronics — Measurement and Instrumentation”, 19th
Edition, Dhanpat Rai & Sons, 2014,
T2 - Krishnaswamy.K, Vijayachitra $ “Industrial Instrumentation”, New Age Internationai Publishers, 2014.
T3 - Frank D). Petruzella, “Programmable Logic Controllers™, MeGraw-Hill Companies, 3% Edition, 2013.
T4 - Jerome, Jovitha, “Virtual Instrumentation and LABVIEW™, PHI Learning, New Delhi, st Edition, 2010,
REFERENCE BOOKS:
R1 - Kalsi.H.S, “Electronic Insttumentation”, Tata McGraw Hill. 2010.
R2 - Stephanopoulos. G, “Chemical Process Conirol - An Intreduction to Theory and Practice”, Prentice Hall of
. India, 2008.

R3 - David Bailey, Edwin Wright, “Practicat SCADA for Industry”, Elsevier, 2003.

Cowrse
Qutcome



Mapping of COs with POs and PSOs

po& | PO | PO | PO | PO ;PO | PO | PO | PO | PO | PO | PO | FO | PSO | PSO
PSO | 1 2 3 |4 s | 6| 7] 8 |9 |1w0] 1] 1 1 2
COt 2 2 2 2 1 - - - - - - 2 2 3
cO2 2 2 3 2 2 - - - - - - 2 2 2
cO3 2 3 3 2 2 - - - - - - 3 2 2
CO4 2 2 2 2 7 - - - - - - 2 2 2
Cos 2 2 3 2 2 - - - - - - 2 2 3
Ave | 2 | 22 | 26 | 2 |18 - - - : : - 2 22 24

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Cg:;:e Name of the Course L T P ¢
B.E EFFECTIVE TECHNICAL COMMUNICATION
22HE2151 (Common to all Branches)
The learner should be able
To improve essential business communication skills.
To enrich employability knowledge.
To acquire the crucial organizing ability in official forum.
To impart important business writings.
To make effective presentation with essential etiquette,

Course
Objective

N e

. A Instruction
Unit Description al Hours
Language Proficiency: Types of sentences in English according to structure Writing: wriling definitions,
Describing product, work place and service (purpose, appearance, function) Vocabulary — words on nature
I Practical Component: Listening- Watching and interpreting advertisements/short films Speaking-

Extempore speech

Langusge Proficiency: Direct and Indirect speech. Writing: Formal memes, Job application and resume
| i preparation Vocabulary - words on offense and ethicsPractical Component: Listening- Comprehensions 9
based on telephonic conversation Speaking- Vote of thanks& welcome address
Language Proficiency: Homophones and Homonyms, Writing: Preparing a detail plan for an official
visit, schedule and Itinerary, reading comprehension, Vocabulary— words on society

m Practical Cemponent: Listening- Listening- paraphrasing the listened content Speaking- Group ?
Discussion with preparation
Language Proficiency: Idioms Writing: Report writing {marketing, investigating} Vocabulary-words
v involved in business : 9
Practical Component: Listening- Watching technical discussions and preparing MoM Speaking- On
the spot Group Discussion
Language Proficiency: spotting errors Writing: making /interpreting chart, sequencing of sentences
v Vocabulary- words involved in finance
Practical Component: Listening- Comprehensions based on announcements Speaking- Presentation 9
. on a technical topic with ppt.
Total Instructional Hours 45

At the end of the course, learners will be able

COl: To the business procedure and promotion skills.

C02: To make oral and written presentation in corporate forum.

C'03: To schedule official events and participate in official discussions without reluctance.
CO4: To take an effective rele and manage in an organizational secior.

CO3:To prepare and demonstrate a professional presentation

Course Outcome

TEXT BOOKS:
T1 - NormanWhitby, “Business Benchmark-Pre-intermediate to Intermediate”,Cambridge University Press, 2016.
T2- lan Wood and Anne Wiltams. “Pass Cambridge BEC Preliminary”, Cengage Learning press 2015,

REFERENCE BOOKS :

R1I -Michael Mc Carthy, “Grammar for Business”, Cambridge University Press, 2009.

R2- Bill Mascull, “Business Vocabulary in use: Advanced 2™ Edition”, Cambridge University Press, 2009.
R3-Frederick T. Woed, “Remedial English Grammar For Foreign Students”, Macmillan publishers, 2001,
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Programme
/
Sem
BE/I

Course
Objective

Unit

II

H1

v

Course
Outcome

Course
Code Name of the Course
% § NCE
22PH2154 PHYSICS FOR ELECTRICAL AND ELECTRONICS SCIE 2

{For B.E. ECE, EEE & E1E)
The learner should be able to :

1. Extend the knowledge about fiber optics in engineering field.

2. Acquire knowledge on basics of electrical properties of solid materials.
3. Gain knowledge about mechanical properties of materials.

4, Enhance the basics of wave properties of light.

5. Acquire fundamental and application of superconducting materials.

Description

BASICS OF FIBRE OPTICS

Principle and propagation of light through optical fibers — Derivation of numerical aperture and
acceptance angle — Classification of optical fibers (based on refractive index, modes and
materials) -- Fiber optical communication link — Fiber optic sensors — Temperature and
displacement sensors.

Determination of acceptance angle and numerical aperture in an optical fiber.

Visit to IDEA lab.

ELECTRICAL PROPERTIES OF MATERIALS

Classical free electron theory - Expression for electrical conductivity — Thermal conductivity,
expression — Widemann - Franz law — Success and failures - Quantum theory — Postulates -
Fermi — Dirac statistics — Effect of ternperature on fermi function — Density of energy states —
concentration of ¢lectrons.

MECHANICS OF MATERIALS

Elasticity — 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 couple - Torsion pendulum: theory and experiment.

Determination of Young’s modutus by uniform bending method

Determination of Rigidity modulus — Torsien pendulum

PHOTONICS

Spontaneous emission and stimulated emission — Population inversion — Pumping methods —
Type of lasers — Nd:YAG laser and CO 2 laser. Laser Applications - Indusirial applications of
laser. Interference -Conditions for sustained Interference — air wedge and it’s applications.
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&amp;brch=189&amp;sim=342 &amp;cnt=1
MAGNETIC AND SUPERCONDUCTING MATERIALS

Origin of magnetic moment — Bohr magnetron — comparison: of Dia, Para and Ferro magnetism —
Domain theory — Hysteresis — soft and hard magnetic materials. Supcreonductivity: properties
(Messiner effect, effect of magnetic field, effect of current and isotope cffectsy — Type T and
Type 1l superconduciors —~Applications of superconductors ~SQUID, Cryotron and magnetic
levitation.

Total Instructional Hours

At the end of the course, the learner will be able to
CO1: Relate the basics of fiber optics and its applications
CO2 Familiarize knowledge on basics of electrical properties of solid materials.
CO3: Refate mechanical properties of materials and applications
CG4: Recall the basics of wave properties of light.
CO5: Relate the Superconducting matcrial and their applications.

TEXT BOOKS:
T1 - Rajendrar V, Applicd Physics, Tata McGraw Hill Publishing Company Limited, New Delhi, 2017,
T2- Gaur R.K. and Gupta S.L., Engincering Physics, 8" edition, Dhanpat Rai Publications (P) Ltd., New Delhi, 2015,

REFERENCE BOOKS:
R1 - M.N Avadhanulu and PG Kshirsagar“A Text Book of Engincering physics”S.Chand and Company itd., NewDelhi 2016
R2 -Halliday, D., Resnick, R. and Walker, J. "Principles of Physics™. Wiley, 2020. '

Instructional
Theory Hours

12

45

29



WEB REFERENCES:
1 https:/inptel ac.in/courses/1 04104085/

2 https://nptel.ac.in/courses/1 12106227/

3, hitps://en. wikipedia.org/wiki/Aerospace materials/

4 https://nptel.ac.in/courses/105105177/

5. hitps://nptel.ac.in‘courses/1 04104085/
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co3z | 2 3 2 1 2 1 1 - 2 -2 3 t 2
cos| 2 | 3] 3| 21211 ! ] - 2 2 1 2
cos| 3 | 3 | 3| 221-13]-/]- ; ) 3 1 2
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Programme Course Code - ‘ Name of the Course L

Course
Objective

Unit

11

i

v

v

Course
Outcome

VICES AND CIRCUITS
B.E. 1ER2S1 ELECTRONIC DE S

Recall the basics of semiconductor devices,

Interpret the structure, operation and characteristics of FET.
Analyze various structures of power devices.

Infer the basic concepis of large signal amplifiers.

Interpret the operations of feedback amplifiers and oscillators.

VoW

Description

SEMICONDUCTOR DEVICES

PN Junction Diode - Structure, Operation and V-1 Characteristics, Application of Diode -Rectifiers
— Principle of operation — Characteristics -Display devices: Principal of operation and Charactcnsncs
of LED, Laser diodes -Characteristics of PN diode apd LED.

FIELD EFFECT TRANSISTOR

Introduction to power semiconductor devices: JFET, Construction and Operation -Drain and Transfer
Characteristics MOSFET- structure, operation, Depletion Type MOSFET, Enhanccment Type
MOSFET —Characteristics of JFET. '

POWER DEVICES

Silicon control rectifier: Construction — Operation — Characteristics ~ Applications — Insulated Gate
Bipolar Transistor: Structure — Principal of working — Characteristics — Applications — DIAC —
construction — working ~ TRIAC ~ working and characteristics. Characteristics of SCR

LARGE SIGNAL AMPLIFIERS

Classification of Power Amplifiers, Efficiency of Class A Amplifier, Class B Complememary -
Symmetry and Class C - operation, Push - Pull Power Amplitiers- Crossover Distortion.

Construct and Analyze the current series Feedback Amplifier.

FEEDBACK AMPLIFIERS AND OSCILLATORS

Advantages of Negative Feedback - Voltage / Current, Series, Shunt Feedback - Positive Feedback -
Condition for Oscillations, RC Phase Shift - Hartley, Colpitts and Crystal Oscillators.

Develop and testing of a RC phase shift Oscillator.

Total Instructional Hours

CO1: Explain the structure and operation of semiconductor devices.
CO2: Summarize the concepts of field effect transistors.

CO3: Transform the acquired skill in power devices.

CO4: TDlustrate the nature of targe signal amplifiers.

Iastructienal
Hours

45

CO35: Outline the concepts of feedback amplifiers, conditions for esciilation and types of osciitators

TEXT BOOKS:
T1 - David A. Bell, “Electronic Deviees and Circuits”, 5™ Edition, Prentice Hall Publications, 2008.
T2-S.Salivahanan, “Electronic Devices and Circuits”, 3*® Edition, Tata McGraw-Hill Education, 2012.

REFERENCE BOOKS:
R1-Rashid, "Microetectronic Circuits: Analysis & Design” 2™Edition , CL Engineering publishers, 2010.
R2-A P Godse, U A Bakshi, “Electronic Devices and Circuits”, Technical Publications,2017.
R3-Donald A Neamen, “Electronic Circuit Analysis and Design™ Tata McGraw Hill, 3" Edition, 2006.
R4-Laboratory manual prepared by the Depdztment of Electronics and Instrumentation Engineering, 2016.
Web Reference:
hups://onlinecourses.nptel.ac.inoc21 _ee80/preview

31
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Mapping of COs with POs and PSOs

PO& PO { PO | PO | PO | PO PO PO PO PSO | PSO
PSO | 4 2 3 5 6 7 8 9 10 11 12 1 2
co1| 3 2 2 1 - - - - - - 2 2 2
coz| 3 3 3 1 - - - - - - 3 2 3
co3| 3 3 3 1 - - - - - - 3 2 3
Co4! 3 3 3 1 - - - - - - 3 2 2
Ccos| 3 3 2 I - - - - - - 3 2 3
Avg 3 I - - - - - - 2.8 2 2.6
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Course

Programme Code Name of the Course L T P C
BE 22ME2001 ENGINEERING PRACTICES 0 0 4 2
{Common to all branches)
Course To provide exposure to the students with hands on experience on various basic engineering
Objective practices in Civil, Mechanical and Electrical Engineering.
Unit Description of the Experiments

GROUP A ( CIVIL AND MECHANICAL)
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 corner junction and T-
junction .

3 Arrangement of bricks using English Bond for one and a half brick thick wall for right angle corner and T-
junction

4 Pfeparaﬁon of arc welding of Butt joints, Lap joints and Tee joints.

5 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 step turning, taper turning and drifling.

g Demonstration on Smithy operation.

9 Demonstration on Foundry operation.

16 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 quantitics — 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 Alternaling Quantity using CRO and Function
Generator.

8 Study of Energy Efficient Equipment’s and Mcasuring Instruments.

Total Instructional Hours 45

s Fabricate wooden components and pipe connections including plumbing works.
Course e Fabricate simple weld joints.
Outcome e Fabricate different electrical wiring circuits and understand the AC Circuits.

£
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Programme

B.E. 22HE2071 DESIGN THINKING 2

Course 5
Objective

The student sheuld be able to
1. To expose students to the design process
To develop and test innovative ideas through a rapid iteration cycle.

Course Code Name of the Course L T P C

3. To provide an authentic opportunity for students to develop teamwork and leadership skills

. Description Instructional
Unit P Heonors
DESIGN ABHLITY
I Asking Designers about what they Do — Deconstructing what Designers Do — Watching 6
what Designers Do — Thinking about what Designers Do — The Nawral Intelligence of
Design Sources
DESIGNING TO WIN
n Formula One Designing — Radical Innovations — City Car Design — Learning From 5
Failures — Design Process and Working Methods
u DESIGN TO PLEASE AND DESIGNING TOGETHER
Background — Product Innovations — Teamwork versus Individual work - Roles and 6
Responsibilities — Avoiding and Resolving Conflicts.
DESIGN EXPERTISE
Design Process — Creative Design - Design Intelligence — Development of Expertise —
v Novice to Expert. Critical Thinking — Case studies: Brief history of Albert Einstein, Isaac Newton and 6
Nikola Tesla
) DESIGN THINKING TOOLS AND METHODS
v Purposeful Use of Tools and Alignment with Process - Journey Mapping - Value Chain -
Analysis - Mind Mapping — Brainstorming - Design Thinking Application: Design
Thinking Applied to Product Development
Total Instructional Hours 30
After completion of the course the learner will be able to
CO1: Develop a strong understanding of the Design Process
Course CO2: Learn to develop and test innovative ideas through a rapid iteration cycle.
CGutcome CO3: Develop teamwork and leadership skills
TEXT BOOKS:

T1 - Nigel Cross, “Design Thinking”, Kindle Edition.
REFERENCE BOOKS:

R1 - Tom Kelley, “Creative Confidence™, 2013.

R2 - Tim Brown, “Change by Design”, 2009.
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Programimne Course Code Name of the Course L T

B.E. 22MC2095 TAMILS AND TECHNOLOGY 2 0

The student should be able to
1. Acquiring knowledge of industry during the Sangam Period.
2. Collaborate learning about house design, sculpture and temples during Sangam Period

Course 3. Develop Knowledge in metailurgical studies as a source of historical and archaeological
Objectives: evidence.

4.  Acquiring knowledge about ancient techniques used in agriculture and agro processing
5. Knowledge of Tamil language literature.

UNIT I WEAVING AND CERAMIC TECHNOLOGY _
Weaving Industry during Sangam Age ~ Ceramic technology — Black and Red Ware Potteries (BRW) — Graffiti on

Potteries.

UNIT H DESIGN AND CONSTRUCTION TECHNOLOGY

Designing and Structural construction House & Designs in household materials during Sangam 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 (Madurai Meenakshi Temple)- Thirumatai Nayakar Maha! — Chetti Nadu Houses, Indo — Saracenic architecture

at Madras during British Period.

UNIT III MANUFACTURING TECHNOLOGY
Arst of Ship Building - Metallurgical studies — Iron industry — Iron smelting, steel -Copper and goldCoins as source of
history — Minting of Coins — Beads making-indusiries Stone beads -Glass beads — Terracotta beads -Shell beads/

bone beats — Archeological evidences — Gem stone types described in Silappathikaram.

UNIT IV AGRICULTURE AND IRRIGATION TECHNOLOGY
Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal Husbandry — Wells designed
for cattle use — Agriculture and Agro Processing — Knowledge of Sea — Fisheries — Pearl -- Conche diving — Ancient

Knowledge of Ocean -~ Knowledge Specific Society.

UNIT V SCIENTIFIC TAMIL & TAMIL COMPUTING
Development of Scientific Tamil — Tamil computing — Digitalization of Tamil Books — Development of Tamil

Software — Tamil Virtual Academy — Tamil Digital Library — Online Tamil Dictionaries — Sorkuvai Project.

After completion of the course the learner will be able to
CO1:Recognize ancient business
Course CO2: Distinguish Sangam period building material and types of sculpture.
Outcome: CO3: Identify the source of historical and archaeological
: C(4: Demonstrate the techniques used in agriculture and agro processing.

CO5:Understand the new softvare of Tamil language.
L)

b3

Chairman - BEas

Dean {Academic 5}
BIE - HicwT
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Programme Course Code Course Title L TP C

SOCIAL SERVICES AND COMMUNITY

BE/BTECH 22MC2093 I 08B 1

Course
Ohjectives:

Unit

Il

111

v

Course
Qutcome:

Reference:

DEVELOPMENT
The student should be able to

|, Acquire the knowledge and active participate in social service and community
development activities.

2. Understand the concept of disaster management and role of NCC cadets in disaster
management.,

3. Understand the concept thinking and reasoning process..

4. Understand about maps and use of bearing and service protector

5. Know about the principles of flight and Aero foil structure and ATC procedures.

. Instructional
Description Hours
SOCIAL SERVICES AND COMMUNITY DEVELOPMENT
Basics of sacial services and its need - Rural developinent programs - Contribution of
youth towards social welfare - NGOs in social services SwachbharathAbhiyan - Social 3
evils - Mission Indradanush - BetibachoBetipado - Digital awareness - Conshtunon«
day.

DISASTER MANAGEMENT

Organization of Disaster management -Types of emergencies - Natural and manmade 3
disasters - fire service and fire fighting - prevention of fire.

PERSONALITY DEVELOPMENT

Introduction to personality development - public speaking Intra and Inier personal 3
skills -self awareness - critical thinking - Decision making and problent solving.
MAFP READING

Types of maps - conventional signs - scales and Grid system - relief and contour
gradient - cardinal points - Types of North - types of bearing and use of service
protector - Prismatic compass and its uses - setting of map - finding North and own
position.

PRINCIFLES OF FLIGHT AND AIRMANSHIP

Introduction to principie of Bight - Forces acting on the aircraft - Angle of attack -
Angle of incidence - Newton's - law of motion - Bernauli's theorem and Venturi effect - 3
Aerofoil - Airfield layout - ATC (Afr Traffic Control) - circuit procedures - Aviation

medicine.

Total Instructional Hours

After completion of the course the learner will be able to

CO1:Perform the social setvices on various occasions for better community and soudi hfe

CO2: Appreciate the need and requirement for disaster management and NCC role tn disaster
management activitics.

CO3: Definc thinking, reasoning, critical thinking and creative thinking

C04:Use of bearing and service protector and locate the places and objects on the ground.

CO5:Understand the principles of flight and Aerofoil structure

1. UGC and AICTE circulated syllabus.

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 Foram App 1.0 & 2.0, by DG NCC DG NCC, Ministry of Defence, New Deth

Chairier .
airman - BoS

3 R TR g Baan { L ﬂd{- llicb)
B - BICET HICET -
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Programme  Course Code Name of the Course L T P C

B.E. 22HE2072 SOFT SKILLS AND APTITUDE 10 0 1
1. To develop and nurture the soft skills of the students through instruction, knowledge acquisition,
Course demonstration and practice.
Obicctive 2. To enhance the students ability to deal with numerical and quantitative skills.
4 3. To identify the core skills associated with critical thinking.
4. To develop and integrate the use of English language skills
. i Instructional
Unit Description Hours
Lessons on excellence
I Skill introspection, Skill acquisition, consistent practice 5

Logical Reasoning
Problem Solving - Critical Thinking- Lateral Thinking - Coding and Decoding -

1 Series — Analogy - Odd Man Out - Visual Reasoning - Sudoku puzzles - 11
Attention to detail

Quantitative Aptitade
Addition and Subtraction of bigger numbers - Square and square roots - Cubes
M and cube roots - Vedic maths techniques - Multiplication Shortouts -
Multiplication of 3 and higher digit numbers — Simplifications - Comparing 11
fractions - Shorteuts to find HCF and LCM - Divisibility tests shortcuts - '
Algebra and functions

Recruitment Essentials

v Resume Building - Impression Management 4
Verbal Ability
y Nouns and Pronouns —~ Verbs - Subject-Verb Agreement - Pronoun-Antecedent — 4
Agreement - Punctuations
Total Instructional Hours 30
After completion of the course the leamner will be able to :
COI: Students wilt analyze interpersonal communication skills. public speaking skills.
CO2: Students will 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,
Outcome CO4: Stadents can produce a resume that describes their education, skills, experiences and measurable

achievements with proper grammar, format and brevity
CO3: Students will be developed to acquire the ability to use English language with an error while
making optimum use of grammar

REFERENCE BOOKS:

RI - Quantitative Aptitude — Dr. R § Agarwal

R2 -Speed Mathematics: Secret Skills for Quick Calculation - Bill Handley
R3 -Verbal and Non — Verbal Reasoning — Dr. R § Agarwal

R4- Objective General Engtish — S.P, Bakshi

- \5
Chairman - BoS Dean Hcade
BIE - HiCRET
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HINDUSTHAN

(An Autonomous Institution, Affiliated to Anna University, Chennai

Approved by AICTE, New Delhi& Accredited by NAAC with*A++’Grade)
Valley Campus, Pollachi Highways, Coimbatore, Tamilnadu.

Hindusthan College of Engineering and Technology

- =z |
il TUVRheinland
{PCERTIFIED '

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS

B.E ELECTRONICS AND INSTRUMENTATION ENGINEERING (UG)

CBCS PATTERN

UNDERGRADUATE PROGRAMMES.

REGULATION-2022

(For the students admitted during the academic year 2023-2024 and onwards)

SEMESTER 1
S. Course -
No Code Course Title Category | L | T CITCP| CIA |ESE| Total
THEORY
L1 229MA1101 Matrices and Calculus (common to all BSC 301 4| 4 40 60 100
branches)
5 29E11201 Fundamentals of_EIectriqal, E?ectronics PCC 3 lo 3l 3 40 60 100
and Instrumentation Engineering
THEORY WITH LAB COMPONENT
3. | 29HE1151 English for Engineers (Common to all HSC 210 3| 4 50 50 100
branches)
4. | 22CY1151 | Chemistry for Circuit Engineering BSC 210 3,4 50 | 50 100
5. | 22cs11s1 | Problem Solving using C Esc |2]o|2|3] 4| s0 | 50| 100
Programming
EEC COURSES (SE/AE)
6. | 22mm1071 | Universal Human Values AEC |2 |olo|2| 3| 40 | 60| 100
Common to all branches)
7. | 221E1072 E}nﬁ;:)preneurship & Innovation (Common AEC 1o i1 100! o 100
NON CREDIT - MANDATORY COURSE
P2MC1091/  Bllpphesmylleus LD
8.
2MC1092 Indian Constitution MC 2|0 0] 2] 100 0 100
TOTAL|15{ 5 6{19, 27 ; 370 | 330 | 700
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SEMESTER 11

S. Course . TC
No Code Course Title Category (L|T| P} C P CIA |ESE | Total
THEORY

L 29MA2102 Differential Equations and Laplace BSC sl1lol4lal| a0 | 60 | 100
Transform

2. 22CY2101 | Environmental Studies ESC 2000021 3| 40 | 60 | 100

3. 22PH2101 | Basics of Material Science BSC 20000{2{ 3| 40 | 60 | 100

THEORY WITH LAB COMPONENT

Effective

4, 22HE2151 | Technical Communication HSC 21002(3(4 | 50 | 50 | 100
(Common to all)

5. 22PH2151 | Physics For Circuit Engineering BSC 2(0(2/3(4: 50 | 50| 100
6. 22EI2251 Electronic Devices and Circuits PCC 210121341 50 | 50 | 100
PRACTICAL
7. | 22ME2001 | Engineering Practices ESC |0]|0/4[2] 2| 60 | 40 | 100

(Common to all)
EEC COURSES (SE/AE)

8. 22HE2071 | Design Thinking{Common to all) AEC 2(00(012] 2 100 0 100
9. | 22HE2072 tSO";t]gk‘Hs and Aptitude-I(Common | ¢pv i1 o100 1] 1 | 100 0 ! 100
NON CREDIT - MANDATORY COURSE

2MC2091/ . : ,
10, b IMC2092 STy Heritage of Tamil MC 2(010/00 21100 0 | 100
All  students shall enroll, on
NCC */NSS / YRC / Sports / Clubs / agl’fs‘;slf;;‘t‘y m aryone c‘t’lzra::::
11. R2MC2093 Society Service - Enrollment MC P
© development  programmes  and
ommon) undergo training for about 8¢ hours
TOTAL|19! 1| 8)22( 27 | 520 | 380 | 900
SEMESTER 111
’ : T
S. | Course Course Title Categor |} | 1 p | c|c| CIA [ESE|Total
No Code y P
THEORY
1. | 22MA3102 | Complex Analysis and Transforms BSC (3|1 0 i4]4| 40 |60 ]| 100
2. 22EI3201 | Electronic Instrumegtation ESC 31000 |33 40 (601100
3. 22EE3202 | Electric Circuit Analysis PCC |31{1| 0 |44 40 |60 100
4. | 22EI3203 | Sensors and Transducers PCC |30 0 [3]3] 40 60! 100
:THEORY WITH MPONENT
5. 22EI3251 | Digital Electromcs \NC 2 (1|2 4,4 50 |50 100




PRACTICAL

6. 22EE3001 | Electric Circuits Laboratory ESC 0|0 4 24| 60 |40 | 100
7. 22EI13002 | Sensors and Transducers Laboratory PCC (0|0 4 (24| 60 |40 100
EEC COURSES (SE/AE)

8. | 20HE3q71 | Soft Skillsand Aptitude -l (Common | ¢pe | |} o 1] 1! 100 | 0 | 100

to all}

9. | 22HE3072 | Fundamentals of JAVA Programming AEC [2|0| 0 j2|2| 100} O | 100

NON CREDIT - MANDATORY COURSE

Essence of Indian Traditional MC s> lolo lol2l 100] 0| 100
Knowledge

10. | 22MC3191

TOTAL|{19| 3| 10 [25[31} 630 |370| 1000

SEMESTER IV
l\SI;) Cé):;‘:e Course Title Category | L/ T|P | C TPC CIA|ESE | Total
THEORY
1. | 22HE4101 | IPR and Start-ups HSC 2|0 0 2{2 ;40| 60 | 100
2. | 22EI4201 | Electrical Machines PCC |3|0| 0 |3;3|40| 60 | 100
3. | 22EE4202 | Integrated Circuits and Its Applications | PCC |31 | 0 [4;4 |40 | 60 | 100
4. | 22EI4203 | Industrial Instrumentation - 1 PCC (3|0 0 [3/3[40] 60 | 100
5 22E14204 | Analytical Instrumentation PCC 3(]0|1 0 (|3[3(40] 60 | 100
THEORY WITH LAB COMPONENT
6. | 22Bm4251 | Pjectical and Electronic pcc |2]0! 2 |34 |s0| 50 | 100
PRACTICAL
7. | 22E14001 } Electrical Machines Laboratory PCC |0|0| 4 |2(4]|60]| 40 ;, 100
8. 1 22EE4002 | Integrated Circuits Laboratory PCC ([0!0( 4 |2 4]|60]| 40 | 100
EEC COURSES (SE/AE)

9. I 22HEA4071 | Soft Skills and Aptitude IH SEC 1o ogug1 jioog 0 100
10, I 22MC4191 | Indian Constitution ‘ ﬁ’. . MC 20010 Joj2 100 0 100

Yo YTOTAL|18| 1 | 10 |23|281470 430 | 900

2N

" Two weeks internship carries 1 credit and Itav}g.ll be dope@iurmg Semester Il summer vacation and same
willbe evaluated in Semester [V.
If students unable to undergo in semester III, then ale Internshlp I offered in the semester TV can be clubbed

with Internship I1 (Total: 4 weeks-2 credits) /—':'-:\
e




SEMESTER V
Course T
Code Course Title Category (I';‘ CIA| ESE | Total
THEORY
22EI5201 | Industrial Instrumentation -II PCC 310({0f 3 [3140) 60 | 100
22EE5202 | Microprocessors and Microcontrollers PCC 31010 3 |3[40]| 60 | 100
22EI53XX | Professional Elective-1 PEC 3(070] 3 |3|40)| 60 | 100
22EI53XX | Professional Elective-2 PEC 31010( 3 (3|40 60 | 100
22EI53XX | Professional Elective-3 PEC 310[0]1 3 (3[40 60 | 100
THEORY WITH LAB COMPONENT
22EI5251 | Control Systems PCC 2 50 50 | 100
PRACTICAL |
22EI5001 | Industrial Instrumentation Laboratory PCC 60 | 40 ; 100
29EE5002 g;(r)igg;essors and Microcontrollers PCC 60 | 40 | 100
EEC COURSES (SE/AE)
- 22ZHES5071 | Soft Skills -TV/Foreign languages SEC 100 ¢ | 100
TOTAL (18 25/410( 390 | 800
SEMESTER VI
C((:) urse Course Title Category | L CIA | ESE | Total
ode
THEQRY
22E16201 | Process Control PCC |3 |0|0|3| 3 |40 60 | 100
22E16202 | Digital Signal Processing PCC 310/0|3] 3 |40 60 | 100
22HE6101 | Professional Ethics HSC [3(0|0{3] 3 |40 ]| 60 | 100
22EI63XX | Professional Elective-4 PEC 3(0/0/313 |40 60 | 100
22EI63XX | Professional Elective-5 PEC 31010313 |40 60 | 100
22XX64XX | Open Elective — | OEC (3 (0[{0/3]3 |40 60 | 100
PRACTICAL
22EI6001 | Process Control Laboratory PCC |0 60 | 40 | 100
2216002 Xg;‘lﬂlgl;:f;‘lf:;:t‘:;; and Data PCC |0 60 | 40 | 100
EEC COURSES (SE/AE)

22HE6071 | Soft Skills -V SEC |2 100 © 100
460 | 440 | 900




SEMESTER V1I

g;) C&‘)‘(‘{z“ Course Title Category| L | T| P| C | TCP| C1A |ESE| Total
THEORY
1. | 22EI7201 Eggglrt?i‘;‘;}’ifaﬁgﬂ" Controller | poc 13 (0{o| 3 | 3 | 40 |60 | 100
2. | 22EI7202 | Bio-Medical Instrumentation PCC 3/0(0[ 3 3 40 | 60 | 100
3. | 22EI73XX | Professional Elective-6 PEC 3|10/0| 3 3 40 | 60| 100
4. + 221.874XX | Open Elective —2 OEC |370|0| 3 3 40 | 60| 100
THEORY WITH LAB COMPONENT
5. | 22EI7251 | VLSI Design PCC 2102 3 4 40 | 60 | 100
PRACTICAL
6. | 22EI7001 | Industrial Automation Laboratory PCC 00415 3 60 ;40| 100
7. | 22EI7001 }j‘;&“r‘;z‘;;aﬁm System Design pcc [0 |04l 15| 3 | 60 |40/ 100
EEC COURSES (SE/AE)
8. 7 22EI7701 | Internship Training SEC -yl -1 02 1 1100 | 0} 100
TOTAL|15( 1( 4| 20 | 21 | 360 |340| 700
t * - Four weeks internship carries 2 credit and it will be done in before Semester VI summer
vacation/placement training and same will be evaluated in Semester VII.
SEMESTER VIII _
;;} C(‘:’:;ze Course Title Category |L | T| P | C | TCP | CIA | ESE [Total
EEC COURSES (SE/AE)
1. | 22E18901 | Project Work/Granted Patent | ggc | 0 | 0|20 110 | 20 | 100 | 100 | 200
TOTAL| 0 |0(20 (10| 20 | 100 ! 100 | 200

Note:

*1.

As per the AICTE guideline, in Semester 1, II, ITI & 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 L, IL, HI & 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.



Students are permitted to choose all professional electives from any of the verticals.

PROFESSIONAL ELECTIVE C SES:VERTICALS
Vertical I ertical II Vertical II1 ertical IV Vertical V E”ertical VI
Applied calth care Advanced lectronics &  [Control and rocess
Instrumenta [InstrumentationMeasurements (Communication Automation Instrumentation
tion land Control systems
22EI5301 22EI5304 22EI5307 22EI5310 22EIS5313 22EI5316
Power plant Telemetry and | Micro Electro | Embedded Plant Instrumentation
Instrumentation | Telecontrol Mechanical Systems Automation and| and Control in
Systems HOT paper Industries
22EI5302 22EI5305 22EI5308 22E15311 22EI5314 22EI5317
Industrial Digital Image | Wireless Communication | PC based System
Pollution Control| Processing Instrumentation | Engineering Instrumentation | Identification
22EI5303 22EI5306 22EI5309 22EI5312 22EI5315 22EI5318
Safety Medical Wearable Fundamentals of| Introduction to | Industrial data
Instrumented Robotics Technology Nanotechnology| Soft Computing| Communication
Systems and
Nanoelectronics
22EI6301 22EI16303 22EI6305 22E16307 22EI6309 22EI6311
Optical Brain Computer| Virtual Semiconductor | Advanced Piping and
Instrumentation | Interface and Instrumentation | Manufacturing | Control Theory | Instrumentation
Applications Diagrams
- 22E16302 22EI6304 22El16306 22EI6308 22El6310 22E16312
Project Diagnosis and Machine Industrial Robotics and | Instrumentation
.| Engineering and, Therapeutic Monitoring and | Electronics Automation and Control in
Management Equipment Control Petrochemical
Industries
22EI7301 22E17302 22EI17303 22E17304 22EI7305 22El17306
Computer Biophotonics Computer Microcontroller | Introduction to | Instrumentation
Control of Vision and Based System | DCS System design
‘Process Image Design
Processing
Note:




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
SL| COURSE CATE
P E
CODE COURSE TITLE GORY —Lﬂt%ETK TCP | crEpyy| Strength
D2 AI640] AI‘tlfi(.:la] Intelligence and Machine . OEC 3000 3 3 65
Learning Fundamentals
Z2CS6401 | Block chain Technology Fundamentals OEC | 3 (0 (o0 3 3 130
22EC6402 | ToT Concepts and Applications OEC |3 |0 |0 3 3 130
22176401 | Data Science and Anaiytics Fundamentals | OBC [ 3 | ¢ | o 3 3 130
22BM6401 | 3D printing 1 okc |30 o 3 3 65
22AE6401 | Space Science OEC 3 0o 3 3 65
22MT6401 | Introduction to Industriai Engineering OEC 3 0 (0 3 3 65
22MT6402 | industrial Safety and Environment OEC 3 0o 3 3 65
22CE6401 | Climate Change and its Impact OEC 3 0 ]o 3 3 65
22CE6402 | Environment and Social Impact Assessment OEC 30010 3 3 65
22ME6401 | Renewable Energy System OEC 3 0| o 3 3 65
22MEG402 | Additive Manufacturing systems OEC 3 0| o 3 3 65
Introduction to Industrial Instrumentation 65
22E16401 and Control : OEC | 3 , 0|0 3 3
22A06401 Basics of Automobile Engineering OEC 3 0|0 3 3 63
22EE640]1 | F undamentals of Electric vehicles OEC 3 0|0 3 3 65
22FT6401 | Traditional Foods OEC | 3 | o 1o j; 3 65
22AG6401 | Urban Agricu.lture and Organic Farming OEC 3 0o 3 3 65
22CH6401 | Waste to Energy conversion OEC 301010 3 3 65
NCC Level - [ OEC |3 /0|0 3 3 65



OPEN ELECTIVE Il

(Vil 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.
SL | COURSE CATE PERIODS
PER WEEK
. CODE COURSE TITLE GORY TCP CREDIT Strength
NO. L |T| P
General studies for
1 22187401 | competitive OEC 3 (0] 0 3 3 130
examinations
Human Rights, Women
2 | 22L87402 | Rights and Gender OEC 3 0,0 3 3 130
equity _ :
3 | 22187403 | [ndianethosand Human | e | 5 | g o | 3 3 130
values
4 | 22187404 | Financialindependence | pe | 3 || g | 3 3 130
and management
5 | 22087405 | Yoga for Human OEC | 3 lo] o | 3 3 130
Excellence
6 | 22087406 gemwacy and Good OEC | 3 0| 3 3 130
overnance
7 | 22LS7407 | NCC Level - 11 OEC | 3 (0] O 3 3 130
8 | 22087408 iybe“’“me and OEC | 3 ol o] 3 3 130
wareness :
9 | 22087409 E‘r“ Aid and oec | 3 ol o | 3 3 130
Imergency care
10 | 22157410 E“S“’ess . OEC | 3 |0 0 3 3 130
: ommunication




Project Engineering and
3. 22E16302 Management PEC 31010 3 3
Computer Control of E
6. 22EI7301 Process PEC 3|00 3 3 |
DETAILS OF VERTICAL II: Health care Instrumentation
PERIODS TOTAL
SL. | COURSE COURSETITLE | CATE | PER WEEK| CONTACT | CREDITS
NO. CODE L | T{P| PERIODS
Bio-Medical
L 22E15304 Instrumentation PEC 3 010 3 3
2. 22E15305 | Telemetry and Telecontroll ppc 31010 3 3
Digital Image N
3. 22E15306 Processing PEC 31000 3 3
4. 22E16303 Medical Robotics PEC 3 0lo 3 3
Diagnosis and
5. 22F16304 Therapeutic PEC 3 0|0 3 3
Equipment
< 6. 22E§7302 Biophotonics PEC 3 010 3 3
DETAILS OF VERTICAL Ili: Advanced Measurements and
Control
SL COURSE CATE PERIODS TOTAL
NO' CODE COURSE TITLE GORY PER WEEK| CONTACT CREDITS
: LI TP PERIODS
Micro Electro
I 22E15307 Mechanical Systems PEC 31010 3 3
2. 22E15308 Wireless Instrumentation PEC 300 3 3
3. 2EIS309 | Y earable PEC (3100 3 3
Technology
4. 22E16305 | Virtual Instrumentation PEC 10l 0 3 3
5 12E16306 | Machine Monitoring and PEC 310160 3 3
Control
. ‘ 22EI7303‘ Computc?r Vision and PEC 31010 3 3
Image Processing
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DETAILS OF VERTICAL IV: Electronics & Communication systems

~ | COURSE CATE PERIODS TOTAL
SL. CODE COURSE TITLE GORY PER WEEK!| CONTACT CREDITS
NO. LTI P PERIODS
-
1. 22EI5310 | Embedded Systems PEC 31010 3 3
/’ a .
2 22E15311 gon?m““}ca“"“ PEC 3 0|0 3 3
. ngineering
] Fundamentals of
5 | 22B15312 | Nanotechnology and PEC 131030 3 3
Nanoelectronics
T IEI6307 Semiconductor
4. Manufacturing PEC 310410 3 3
—
5. 22E16308 Industrial Electronics PEC 31010 3 3
ul - PEC |3 ] 0] 0 3 3
6 22EI7304 Mlcrocontrqller Based
- System Design
A
DETAILS OF VERTICAL V: Control and Automation
T COURSE CATE PERIODS TOTAL
SL CODE COURSE TITLE GORY PER WEEK| CONTACT CREDITS
NO-. LIT] P | PERIODS
) Plant Automation and
art utonation an
1. 22EI5313 HOT FEC 310 0 3 3
—
2, 22EI5314 | PCbased PEC 310! o 3 3
Instrumentation
/‘_—_—q -
3. 27E15315 Introduc_tlon to Soft PEC 310l o 3 3
Computing
—
Advanced Control
4. 22E16309 | 1y cory PEC 31i0( 0 3 3
= Robotics and
- 22E16310 Automation PEC 31010 3 3
[
6. 22E17305 Introduction to DCS PEC 310! 0 3 3
[
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DETAILS OF VERTICAL VI: Process Instramentation

SL COURSE CATE PERIODS TOTAL
N 0‘ CODE COURSE TITLE GORY PER WEEK| CONTACT CREDITS |
. _ L|T|P PERIODS
Instrumentation and
1. 22E15316 Control_ in paper PEC 110l o0 3 3
Industries
2. 22E15317 System Identification PEC 310 0 3 3
n Industrial Data
7 22EIS318 | o enunication PEC 31010 > 3
Piping and
4. 22E16311 Instrumentation Diagrams| PEC 31000 3 3
Instrumentation and
5. 22F16312 | Control in Petrochemical | ppe 3o 0 3 3
Industries
6. EI7306 Instrumentation System PEC 3 0 0 3 3
design :

Enrolment 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 shalt
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 programmmes.

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

Degree(Optional).
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VERTICALS FOR MINOR DEGREE

e Heads are requested to provide one vertical from their program to offer for other program students to register for

additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor Degree.

Note: Each programme should provide verticals for minor degree -

ELECTRONICS AND INSTRUMENTATION ENGINEERING OFFERING

MINOR DEGREE
PERIODSPER | TOTAL
sNo| COURSE COURSE TITLE CATE |~ WEEK  |CONTACT|CREDITS
CODE GORY
PERIODS
L T P

Sem 3:

1. | 22El15471 . . MDC 0 0 3 3
Transducer Engineering _
Sem 6:

2. 22E16471 |Measurements and Measuring MDC 3 0 0 3 3
Instruments

3 | nEI6a2 D&

) 22El647 iIndustrial Instromentation MDC 3 0 0 3 3

Sem 7

4. 22E17471 Industrial data Communication MDC 3 0 0 3 3
Sem 7:

5. | 22EIMAT2 Powerplant Instrumentation MDC 3 0 0 3 3
Sem 8:

6. 22E18471 Industrial Automation MDC 3 0 0 3 3

*MDC — Minor Degree Course

In addition to the above the following additional courses for Minor Degree can also be given to the student’s

comumon to all the branches.

Vertical 1
Fintech and Block Chain
S C Periods Per Total
. ourse . Course Title Category | week Contact Credits
No Code Periods
L T P eriodas
1 22C835471 | Financial Management MDC 30 0 3 3
Fundamentals of 2
2 22CS6471 | Investment MDC ° 0 0 3 3
Banking, Financial
3 d 0 0 3 3
22C86472 | Services and Insurance MDC 3
Introduction to Blockchain
4 ' \ L 0 0 3 3
23CSTATL | and its Applications * MDC 3 '
Fintech Personal Finance
5 | 22CS7472 | and Payments MDC 3] 0| 0O 3 3
o 22CS8471 | Introduction to Fintech /-:““M-D\C 3¢ 0 0 3 3
o

V7N

C}"gﬂi”:ﬂ‘q‘ -

L
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Vertical Il

Entrepreneurship
S Periods Per Total
N. Course Code Course Title Category week Contact Credits
® LT P Periods
1 29BAS4T] Foundations of _ MDC 5 | o 0 3 3
Entrepreneurship
Introduction to Business
2 310 0 3 3
22BA6471 Venture MDC
Team Building &
3 22 BA6472 Leadership Management MDC 3 0 0 3 3
for Business
Creativity & Innovation i - n
4 | 22BA74TI yE MOV Mpe [ 3|0 ] o 3 3
Entrepreneurship
Principles of Marketi
5| 2BA7ATZ | opes OF WATKens Mpc |3 |of o 3 3
Management For Business
Human Resource
6 22 BA8471 Management for MDC 3410 0 3 3
Entrepreneurs
7 I BASAT2 Financing New Business MDC 3 | o 0 3 3
Ventures
Vertical HI _
Environment and Sustainability
Periods Per Total
S. Course . )
Course Title Category week Contact | Credits
No Code .
L T { P | Periods
Sustainable infrastructure
1 3 3 3
22CE5472 Development MDC v
2 22CE6471 | Sustainable Agriculture and MDC 3 010 3 3
Environmental Management
3 22CEG472 | Sustainable Bio Materials MDC 3 0 0 3 3
Materials for Energy
4 : 0 3 3
22CET471 | gustainability Mpc 13 10
3 22CE7472 | Green Technology MDC 3 10| 0 3 3
6 22CE847] | Environmental Quality MDC 3 010 3 3
Monitoring and Analysis

p »\‘-'rr S
,r ‘\

( @ﬁ‘aémﬂ
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B.E (Hons) ELECTRONICS AND INSTRUMENTATION ENGINEERING

Vertical I
To'F and Smart Sensors

Vertical 11
Process Control

Vertical I
Industrial Automation

Sem 5:
22EI15371
Introduction to Internet of Things

Sem 5:
22EI5372

Instrumentation Praciices in
Industries

Sem 5:
22EI5373

Drives and control system
for Automation

Sem 6: . Sem 6:
22EI6371 Sem 6: 22EI6375 ,

. . 22E16373 . .
Principle of Sensors and Signal . : Apphed Industrial

S Adaptive control .
Conditioning Instrumentation
Sem 6:

Sem 6: Sem 6: 22E16376
22E16372 22F16374 Instrumentation in Building

Embedded systems for IoT

Advanced Process Control

Automation

Sem 7:
22EI7371

10T for Industry Automation

Sem 7:
22E17373

Unit operation and control

Sem 7:
22EN7375
Machine vision system

Sem 7: Sem 7: Sem 7:
P E11372 22E17374 22E17376
. . Advanced Instrumentation SCADA systems and its
Optical sensors and photonics -
Systems apphcations
Sem & Sem 8: Sem 8:
29EI8371 22EI8372 22EIR373

Smart Instrumentation

Industrial safety and Hazard
Management

Technological Trends in
Automation

Vertical I

B.E (Hons) Electronies and Instrumentation Engineering
with Specialization in IoT and Smart Sensors

S C Periods Per | Total
. ourse Course Title Category week Contact | Credits
No Code .
L T P Periods
1 29E15371 Int.roductmn to Internet of PC 3 0 0 3 3
Things
2 | o2mie3yy | Brinciplos of Sensors and PC 301010 3 3
Signal Conditioning
3 22E16372 Embedded systems for IoT PC 3100 0 3 3
4 | ommyy |07 for Industry . PC 3100 3 3
_Automation . :
5 | 2287372 | Optical sensors and PC 300l o 3 3
photonics
6 22E18371 Smart Instrumentation PC 3 O 0 3 3
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Vertical 11
B.E (Hons) Electronics and Instrumentation Engineering

with Specialization in Process Control

S c Periods Per | Total
N. ém;se Course Title Category week Contact | Credits
0 ode L T P Periods
1 2EIS372 Instrurgentatmn Practices m PC 3 0 0 3 3
Industries
2 | 22E16373 | Adaptive control PC 3 0 0 3 3
3 22E16374 | Advanced Process Control PC 3 0 0 3 3
4 22E17373 | Unit operation and control PC 3 0 0 3 3
5 22E17374 Advanced Instrumentation pC 3 0 0 3 3
Systems .
6 29E1R372 Industrial safety and Hazard PC 3 0 0 3 3
Management :
Vertical II¥
B.E (Hons) Electronics and Instrumentation Engineering
~with Specialization in Industrial Automation
Periods Per | Total
Course . :
S Neo Code Course Title Category week Contact | Credits
L T p Periods
i 2IFIS373 Drives and cgntrol system PC 3 a 0 3 3
for Automation
2 1 22E16375 | Applied Industrial PC 3ol 0 3 3
Instrumentation
3 IIEI6376 Instrumeptatmn in Buifding PC 3 0 0 3 3
Automation
4 | 22BI7375 | Machine vision system PC 3 0 0 3 3
5 | 2E17376 | SCADA systems and its PC 310l 0 3 3
applications
6 | 29E18373 Technolqg:ca] Trends in PO 3 0 0 3 3
Automation
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SEMESTER-WISE CREDIT DISTRIBUTION

B.E./ B.TECH.PROGRAMMES
S.No. | Course Credits per Semester Total
Area Credits
I 11 IH v Vv VI Vi VI
1 HSC 3 3 - 2 - 3 - - 11
2 | BSC 7 9 4 - - - - - 20
3 1 ESC 6 4 5 - - - - - 15
4 | PCC - 3 13 20 12 10 9 - 67
5 | PEC - - - - 9 6 3 - 18
6 | OEC - - - - - 3 6 - 9
7 | EEC 2 3 1 1 2 2 10 25
8§ | MC v v
Total 18 23 25 23 22 24 20 10 165
Credit Distribution R2022
Semester | -1 u i v v % Vil VHI | Total
Credits 18 23 25 23 22 24 20 10 165
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Programme  Course code ‘ Name of the course L
B.E. 22HE4101 IPR AND START-UPS 2

SEMESTER -1V

The student should be able

1. The main objective of the JPR is to make the students aware of their rights for the protection of their

invention done in their project work.

2. To get registration in our country and foreign countries of their invention, designs and thesis or theory

C('mrs'e written by the students during their project work and for this they must have knowledge of patents,
Objective copy right,
3. To tearn about the trademarks and geographical indications (GI) in our country and foreign countries of
their invention.
4. To gain the knowledge about designsand layout design Act-200(.
5. To learn about the technology transfer to product andStart-up knowledge.
. . Instructional
Unit Description Hours
INTRODUCTION TO IPR
Meaning of property, Origin, Nature, Meaning of Intellectual Property RightsIntroduction to Trade-
1 Related of Intellectual Property Rights (TRIPS) and World Trade Organization (WTO). - Kinds of 6
Intellectual property rights—Copy Right, Patent, Trade Mark, Trade Secret and trade dress, Design,
Layout Design, Geographical Indication, Plant Varieties and Traditional Knowledge.
PATENT RIGHTS AND COPY RIGHTS
Origin, Meaning of Patent, Types, Procedure to follow the methods of IP agents, Inventions, which
are not patentable, Registration Procedure, Rights and Duties of Patentee, Assignment and licence,
I Restoration of lapsed Patents, Surrender and Revocation of Patents, Infringement, Remedies & 6
Penalties, [T Act- introduction.
- COPY RIGHT- Origin, Definition &Types of Copy Right, Patent Ethics, Registration procedure,
Assignment & licence, Terms of Copy Right, Piracy, Infringement, Remedies,
TRADE MARKS AND GEOGRAPHICAL INDICATION
Origin, Meaning & Nature of Trade Marks, Types, Registration of Trade Marks, Infringement &
T Remedies, Offences relating to Trade Marks, Passing off, Penalites. 6
i GEOGRAPHICAL INDICATION — International Protection, plant varieties, Infringement of GI,
licencing, legal issues.
DESIGN
Meaning. Definition, Object, Registration of Design, Canceilation of Registration, International
v convention on design, functions of Design. Semiconductor Integrated circuits and tayout design 6
Act-2000.
START-UPS .
v Process of Innovation, Monetizing deas, Technology transfer to product, Funding Options for Start- 6
up,Start-up Models,Preparation of Project Report, Start up to MNC, Start-up Audit.
Total Instructional Hours 30
Upon completion of the course, the students will be able to:
CO1: Understand IPR and aware the invention rights.
CQU!‘SG CO2: Get awareness of acquiringthe patent for their project 1deas
Outcome CO3: Learn obtaining copyright foY their innovative wo-ks

CO4:Understand the designs and fayout design Act-2000.
CO35:Understand the concept of start-ups, identify the required strategic resources.
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TEXT BOOK:
T1. Intellectual Froperty Rights {IPR) by M.K Bhandar 2021

T2. Law relating to intellectual Property Rights, by V.K Ahuja 2017
T3. Intellectual Property Rights (IPR) for Start-ups by Vinay Vaish 2016
T4. Inteilectual Property - Patents, Copyright, Trade Marks and Allied Rights (South Asian Edition) by W Cornish and D
Llewelyn and T Pain 8th South Asian Edition, 2016.
T5. Peter Thiel & Blake Masters. Zero to One: Notes on Start Ups, or How to Build the Future, Random House, 2014.

1;,(; g‘ PO1 | PO2 | PO3 | PO4 | POS | POG | PO7 | POS | PO9 | PO10 | PO11 | POI2 | PSO1 | PSO2
col1 3 - 3 - - 3 - - - - - 3 3 5
co2 3 . 3 - - 3 - - - - - 3 3 5
€03 3 - 3 - - 3 - - - - . 3 2 2
CO4 3 - 3 - . 3 - - - - - 3 2 2
CO5 3 - 3 - - 3 . - - - . 3 2 2
Avg. 3 - 3 - - 3 - - - - - 3 2 2
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Programme Course Code Name of the Course L T P
BE 22E14201 Electrical Machines 3 0 0

1. Understand the principles of operations of DC generator
2. Define the construction details of DC motor and testing of DC machine
Course :
A 3. Understand the construction of transformer
Objective ’ - £
4. Introduce special electrical machines
5. llustrate the principle of synchronous machine
Unit Description Instructional
Hours

D.C. GENERATORS
Principle of operation and construction details- Armature winding and its types- EMF equation -

i1 Characteristics - Armature reaction — Commutation — Methods of improving conunutation — Parallel 9
operation of DC generators - Application of DC Generator.

D.C. MOTOR -
Principle of operation — Construction details - Torque equation - Characteristics - Starting and speed
contro! D.C. Motor- Significance of back EMF — Losses and efficiency in dc machine — Testing of

m DC machine: Brake test, Swinburne’s test — Hopkinson’s test — Retardation test — Application of DC ?
Motor.
TRANSFORMERS
Construction and Principle - Theory of ideal transformer - EMF equation ~ Open circuit and short
IV circuit test- Voltage regulation — Losses and efficiency - Tests on transformers - Equivalent circuit - 9
Phasor diagram — Applications of single phase transformer
INDUCTION MACHINES
Single phase induction motor - Three-phase Induction motor - Principle of operation - Torque-slip
v and Torque-speed characteristics — Starting methods - Speed control of induction motors- 9
Applications
] SYNCHRONOUS MACHINES AND SPECIAL ELECTRICAL MACHINES
Synchronous Generator - Principle of operation and construction - Types - EMF Equation - Vector
diagram- Synchronous motor- Torque equation- Speed control — Hunting- Hysteresis Motor —
Stepper motor - Switched reluctance motor
Total Instructional Hours 45
CO1: State the principle of operation and construction of D.C. Generator
c CO2: Ability to write the DC motor operation and DC machine testing
“ourse . . .
Outeome CO3: List the operation of transformer

CO4: Hlustrate the operation of induction and special electrical machines
CO35: Explain the operation and control of synchronous

TEXT BOOKS:

T1 - Kothari D. P. and Nagrath i. J, “Electric Machines”, Fourth Edition, McGraw Hill Education {India)
Private Limited, 2015,

T2 - Deshpande M. V., “Electrical Machines”, Prentice Hall of India Learning Pvt. Lid., New Delhi, 201 1.

T3- Abhijit Chakrabarti and Sudipta Debnath, “Electrical Machines”, McGraw- Hill Education, 2015

REFERENCE BOOKS :
RI - M N Bandyopadhyay, “Electrical Machines Theory and Practice”, Prentice Hall of India Learning Pvt.
Lid.. New Delhi, 2009,

R2 - B.L.Theraja and A.K Theraja, “A Text Book of Electrical Technology” Volume 1I, S.Chand and Company,
2013,

R3 - C.A.Gross, “Electric Machines”, CRC Press 2010.
R4-Fitzgerald AE, Kinzsley C., Umans, S, and Umans $.D., “Electric Machinery”, McGrawHill, 2002,
R35-B.8.Guru and 1.R Hiziroglu, “Electric Machinery and Transformer’, Oxford umiversity Press 2007



Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 3 4 5 6 7 8 | 9 10 it 12 1 2
cor | 2 | 2 | 2 3 1 1 - - - - - 2 3 3
coz ! 3 | 3 | 33| o[ o] - - - - - 2 3 3
co3 | 3 | 3 3 2 1 ! - - - - - 2 3 2
co4 | 3 30| 3 3 1 1 - - - - - |2 3 2
cos | 3 | 2 | 2 | 2 1 1 - - - - - 2 3 3
Avg | 28 | 26 | 26 | 26 | 1 1 - - - - - 2 3 2.6

1-Low, 2-Medium, 3-High, “-” No cerrelation
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Programme

BE

Course
Objectives

Unit

H

m

v

Course
Outcomes

Course Code Name of the Course L T P C

Integrated Circuits and Its Applications 3 1 0 4
(Comnton to EEE and EIE) :

Understand the fundamental knowledge of integrated circuit {(IC) fabrication procedurcs.

Compare the characteristics of linear integrated circuits and identify their applications

Apply OP-AMP on various applications like Timers, PLL circuits, ADC’s and DAC’s.

Explain the basic principles of regulator circuits and illustrate the functioning of special-purpose

22EE4202

integrated circuits.
Summarize internal functional blocks of special function 1Cs.

o R —

Description

1C FABRICATION

Introduction - IC classification - chip size and circuit complexity - fundamental of
monolithic IC technology - Silicon wafer preparation - Epitaxial growth — Oxidation -
Photolithography - diffusion - lon Implantation-Isolation Techniques-Metallization-
Assembly Processing and packaging - Fabrication FET and CMOS

CHARACTERISTICS OF OP-AMP

Basic iformation of OP-AMP - The Ideal OP-AMP characteristics - DC
characteristics - AC characteristics -Inverting and Non-inverting Amplifters -Voltage
Follower-Differential amplifier - Basic OP-AMP applications: Summer - Differentiator
and Integrator - V/I & I/V converters- S/H circuit..

APPLICATIONS OF OP-AMP

Instrumentation amplifier - First order LP¥ - First order HPF - First order BPF and
Band reject filters' - Comparators - Multivibrators — Triangular wave generator - Peak
detector- - D/A converter : R- 2R ladder and weighted resistor types - A/D converters
Successive Approximations- Dual Slepe.

SPECIAL IC’s

Functional block- characteristics with 1C 555 Timer - Application: Missing pulse
detector, PWM, FSK Generator, SCHMITT Trigger - [1C566 voltage controlled
osciltator - IC565 - Phase Lock Loop IC - PLL application: frequency
multiplication/division, AM Detection.

APPLICATION IC’s

IC voltage vegulators — LM78XX - 79XX Fixed voltage regulators - 723 General
purpose regulator - switching regulater - Opto Coupler IC's- [C8038 function
generator-LM380 Audio Amplifier.

Total Instructional Fours

€01 Describe the fundamental concepts of IC fabrication procedures.

CO2  Analyze the characteristics of linear integrated circuits and classify their applications in real-

world scenarios

CO3  Develop solutions using operational amplifiers (OP-AMPs) for various applications, including timers,

PLL circuwits, ADCs, and DACs.

CO4  Hlustrate the internal architecture and explain the functionality of special-purpose integrated circuits.
CO5 Summarize the working principles of regulator circuits and operational features of special-purpose

integrated circuits.

TEXT BOOKS:

T1-D. Roy Choudhary , Shail B. Jain, “Linear Integrated Circuits™, 5 Fdition, New Age Publishers,2018.
T2 -S Sativahanan, V § KanchanaBhaaskaran, “,Linear Integrated Circuits”, 2 Edition, TMH,2017.

REFERENCE BOOKS:
R1- RamakantA.Gayakward, “Op-amps and Linear Integrated Circuits”, IV edition, Pearson Education, 2015.

R2- Robert F.Coughlin, Fredrick F. Driscoll, “Op-amp and Linear 1Cs”, PHI Leaming, 6" Editiont, 2000.

R3- Floyd .Buchla, ‘Fundamentats of Analog Circuits”, Pearsen, 2013,

Instructional
Hours

12

12

12

12
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Programme Course Code Name of the Course

B.E

Unit

Il

IH

v

Course
Objective

Course
QOutcome

22E14203 ' Industrial Instrumentation-I

Infer the concepis of Speed, Force and Torque measurements in instrumentation.

Illustrate various pressure measurement instruments.
Demonstrate various temperature measuring instruments.
Quiline the methods used for the measurement of temperature.

i

Description

MEASUREMENT OF SPEED, FORCE AND TORQUE _

Speed - Measurement of speed - AC and DC tacho generators, photo electric pickup - stroboscope -
Force - Measurement of force - Load cell, pneumatic and hydraulic load cell - Torque - Measurement
of torque - Strain gauge, relative regular twist.

MEASUREMENT OF ACCELERATION, VIBRATION, DENSITY AND VISCOSITY
Accelerometers - LVDT, piezoeleciric, and variable reluctance type accelerometers Mechanical
type vibration instruments - Seismic instrument as an accelerometer and vibrometer - Calibration of
vibration pick-ups Units of density, specific gravity and viscosity used in industries - Baume scale,
API scale - Pressure head type and Float type densitometer - Ulirasonic densitometer - Bridge type
gas densitometer - Viscosity terms - Saybolt viscometer -Rotameter type.

MEASUREMENT OF PRESSURE - '
Units of pressure - Manometers - different types - Elastic type pressure gauges - Bourdon tube,
bellows, diaphragms - Electrical methods - Measurement of vacuum-McLeod gauge, thermal
conductivity gauges, Ionization gauge - flapper-nozzle assembly, Dead weight tester - Calibration
and selection of pressure gauges.

MEASUREMENT OF TEMPERATURE

Temperature scales - bimetallic thermometer-Liquid in Glass thermometer - filled-in thermometer -

Electrical method of measurement - RTD - 3wire and 4 wire RTD, Thermistor- construction and
types, Thermocouples-types of thermocouple, cold junction compensation, high temperature

- measuring thermocouples - thermal. well - Radiation methods of temperature measurement -

Calibration and selection of thermal sensing meters.

THERMOCOUPLE AND RADIATION PYROMETER

Thermocouples - Laws of thermocouple, Fabrication of industrial thermocouples, Signal
conditioning for thermocouple, iso thermal block reference junctions, Commercial circuits for cold
junction compensation, Response of thermocouple, Special techniques for measuring high
temperature using thermocouple, Radiation fundamentals, Pyrometers: Total radiation & Selective
Radiation pyrometers, Optica! pyrometers, Two colour radiation pyrometers.

Total Instructional Hours

CO1: Interpret the measurement of Speed, Force and Torque in instrumentation

CO03: Choose the instruments used for the measurement of pressure
CO4; Design temperature measuring instruments
CO3: identify the methods used for the measurement of temperature

. TEXT BOOKS: . : ’
T1 - E.O. Doebelin, “Measurement Systems — Application and Design”, Tata McGraw Hill Ltd., 2003.
T2 - RK. Jain, “Mechanical and Industrial Measurements”, Khanna Publishers, New Delhi, 1999,

T3 -Eckman D.P., “Industrial Instrumentation™, Wiley Eastern Limited, 1990,

REFERENCE BOOKS:

R1 - D. Patranabis, “Principles of Industriat Instrumentation”, Tata McGraw Hill Ltd.,1996.

R2 - A K. Sawhney and P. Sawhney, “A Coutse on Mechanical Measurements, Instrumentation and Control”, Dhanpat Rai and
Co, 2004, '
R3 - S.K. Singh, “Industrial Instrumentation and Control”, Tata McGraw Hill, 2003.

R4- Liptak, B.G., “Instrumentation Engineers Handbook (Measurement)”, CRC Press,2005.

R5-Jones, B.E., “Instrument Technology”, Vol.2, Butterworth-Heinemann, International Edition, 2003

Discuss the methods of Acceleration, Vibration, Density and Viscosity measurements.

Instructional
Hours

45

CO2: Classify the Instruments used for measurement of Acceleration, Vibration, Density and Viscosity
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Mapping of COs with POs and PSOs

PO& | PO [ PO | PO |PO|PO | PO |PO: PO PO |PO | PO | PO | PSO | PSO
PSO 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2
co1| 2 2| 2 1 1 - - - - 2 3 3
coz | 3 2 2 1 1 1 1 - - - - 2 3 3
co3i 3 2 2 1 1 1 1 - - - - 2 3 3
co4 | 3 3 2 1 1 1 1 - - - - 2 3 3
cos | 3 3 3 1 1 1 1 - - - -] 2 3 3
Avg | 3 2 [22] 1 1 1 1 . . _ . 5 3 3

1-Low, Z—Medium, 3-High, “-” Ne correiation
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Pregramme Course Code Name of the Course

B.E. 22F14204 Analytical Instrumentation 3 0 0 3
k. Understand various methods of analysis in electromagnetic spectrum.
2. Study important methods of analysis of in chromatography.

Course ) . )
Obiective 3. Interpret the fundamentals of Industrial Gas. Analyzers.
. 4. Infer the knowledge about pH meters and dissolved component analyzer.
5. Gain knowledge about Microscopic techniques.
Unit Description Inst];uctlonal
eurs
SPECTROPHOTOMETERS .

1 Elements of Analytical Instruments - Beer-Lambert law — Colorimeter — UV and Visible spectrophotometers - 9
Single and Double Beam Instruments - IR spectrophotometers - Flame photometers - Atomic abserption
spectrophotometers — FTIR spectrophotometers - Sources — Detectors.

CHROMATOGRAPHY

1 Gas chromatography - Basic parts - Chromatographic column - Sources — Detectors — Liquid Chromatography 9
- Types - Column chromatography- Thin layer .Chromatography - Paper partition Chromatography-

Applications - High pressure liquid chromatography- Sources - Detectors.

INDUSTRIAL GAS ANALYZERS AND POLLUTION MONFFORING INSTRUMENTS

i Types of gas analyzers — oxygen, NO2, Paramagnelic oxygen analyzer —Infrared gas analyzers - Thermal 9
conductivity analyzers ~ Analysis based on lonization of gases — air pollution due to carbon monoxide,
nitrogen oxides, sulphur dioxide estimation — dust and smoke measurements.
pH METERS AND DISSOLVED COMPONENT ANALYSERS

W Principle of pH measurement - Hydrogen electrode, Glass electrode, Reference electrode - Selective lon 9
Blectrode, Ammonia Electrodes ~ Biosensors - Sodiwm analyzer - Silicon Analyzer - dissolved oxygen

© analyzer.

NUCLEAR MAGNETIC RESONANCE AND MICROSCOPIC TECHNIQUES

v Principle of NMR - Types - Construction and applications - Scanning Electron Microscope (SEM) - Basic 9
principles, Instrumentation and applications, Fransmission Electron Microscope {TEM) - Basic principles,
Instrumentation and applications. Mass spectrometers - Types and applications,

Total Instructional Hours 45

COl:  Understand the principle of Spectrophotometers
CO2:  Identify liquid and gas chromatographic techaiques.

Course ; ; . . ST
Outcome CO3:  (ain knowledge about industrial gas analyzers and pollution monitoring mstruments.
CO4: Analyze pH measurements and Impart awareness on dissolved component analyzer.
COS:  Explain the principle of nuclear magnetic resonance and microscopic techniques.
TEXT BOOKS:

T1 - R.S. Khandpur, “Iandbook of Analyticai Instruments”, McGraw Hill Education (India} Private Limited,
Third edition, 2015.
T2 - Willard H,H., Merritt L.L,, Dean LA, and Settie F A. “Instrumcntal Methods of Analysis”, 7®Edition, CBS Publishing&
Distribution, New Delhi, 2012.
T3- Liptak, B.G., “Process Measurerment and Analysis”, CRC Press, 5th Edition, 2013.
REFERENCE BOOKS:
RI - G.W. Ewing, “Instrumentat Metheds of Analysis”.6™ Edition, Mc Graw Hili, 2007.
R2-Braun, R.D., “Introduction to Instrumental Analysis”, Pharma Book Syndicate, Singapore,2006.
R3-Robert E. Sherman., “Analytical Instrumentation”, lnstruments Society of America, 1996,
R4-Fain, R.K., Mechanical and Industrial Measurements, Khanna Publishers, Delhi, 1999.
R5-. Douglas A. Skoog, “Instrumental Analysis”, Gengage learning 2009.
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Mapping of COs with POs and PSOs

PO& | PO | PO { PO | PO | PO | PO |PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 3 4 | s 6 7 8 9 | 10| 11 | 12 1 2
cor | 3 2 2 2 3 1 1 - - . - 3 3 3
coz| 3 3 2 3 3 2 1 - - - . 2 3 3
coz| 3 3 2 3 3 2 1 - - - - 3 2 3
cod4 | 3 3 2 3 2 | 1 - - . - 3 2 3
cos| 3 3 3 3 3 1 1 . - - - 3 3 3
ave | 3 |28 122 [28] 3 | 1a: 1| - | - | - | - [ 28] 28] 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course _ L T

E. 2
B.E 22E14251 (Common to EIE and EEE) 0
1. Understand the Basics of measurement systems.
2. Outline the characteristics of electrical measurements.
Course 3. Examine the Varicus Bridges used for Measuring Electrical Parameters.
Objective 4. Describe the Analog and Digital Electronic Instruments and it's Working
5. THustrate the function of Oscilloscope, Signal Generators and Analyzers.
Unit Description
BASICS OF MEASUREMENT SYSTEM
Generalized Measurernent system, Functional elements of an instrument, Classification of instruments, Error in
i measurement, Classification of errors— Static and dynamic characteristics— Statistical evaluation of measurement
data — Standards and calibration-Calibration of DC instruments using standard meters.
ELECTRICAL MEASUREMENTS
Principle, Construction, Operation of Moving Coil and Moving Iron Instruments - Ammeters and Voltmeters -
H Single phase Watt meters and Energy Meters - DC potentiometer:— Basic circuit, standardization — Laboratory
type (Crompton’s) — AC potentiometer:-Drysdale (polar type) type ~ Gall-Tinsley (coordinate) type — Instrument
Transformer CT & PT-Calibration of watt meter.
MEASUREMENT OF R,L,C USING BRIDGES
1 D.C Bridges: Wheatstone — Kelvin bridge- Kelvin double bridge — A.C Bridges: Anderson Bridge —Maxwell
Bridge- Hay's Bridge and Schering bridge - Megger Measurement of Unknown Capacitance using Schering
Bridge.
" ELECTRONIC INSTRUMENTS
: D.C Ammeter and Voltmeters — Ohmmeter — Component measuring Instruments - Vector Voltmeter Digital -
1AY Tachometer — Digital Multimeter, Digital Frequency Meter, Digital Measurement of Time, Electronic Counter,
Digital Phase and Capacitance meter, Microprocessor-based instruments. Measurement of various parameters
using Digital Multimeter
DIGITAL STORAGE OSCILLOSCOPE AND SIGNAL GENERATORS
v Digital Storage Oscilloscopes — Signal Generation: Feedback Oscillators, Function Generator - Signal Generating
Instruments: Swept frequency Generator, Random noise generator - Wave Analyzer: Heterodyne Wave Analyzer -
Spectrum Analyzer-Measurement of frequency and voltage at different ac inputs using DSO.
. Total Instructional Hours
COl:  Interpret the errors, error analysis and characteristics of different measurement systems.
Cours CO2:  In-depth knowledge about different electrical measurements.
Ou-:)cuc;::r:‘c CO3:  Anpalyze the operation and characteristics of different bridges.
CO4:  Ability to interpret the working of both analog and digital instruments.
CO35:  1llustrate the method of measurement using Oscitloscope, Signal generators and wave analyzers.
TEXT BOOKS:

Electrical and Electronic Measurements

T! - Sawhney. A K, “A Course in Electrical and Electronic Measurement and Instrumentation™, 19 Edition,
Dhanpat Rai & Sons, 2014.

T2 -

Albert D. Helfrick and  William D. Cooper, “Modern Electronic Instnumentation and Measurement Technigues™

Hall of India, 2008.

T3- 1.1. Carr, “Elements of Electronic Instrumentation and Measurement”, Pearson Education India. New Delhi, 201 1.
REFERENCE BOQOKS:

R1-1. B. Gupta, “A Course in Electronic and Electrical Measurements”, S. K. Kataria & Sens, 2003.

R2 -

R3 - Doebelin. E. “Measurement Systems: Apphcatlon and Design”, 6" Edition, Tata McGraw Hiil P;wate Limited, 2012.

Kalsi, H.S, “Electronic Instrumentation”, Tata McGraw Hill, 2010.

R4 - David A Bell, “Electronic Instrumentation and Measurements”, Oxford Pubtlisher, Second Edition, 2010.
R5- M.M.S. Anand, “Electronics instruments and Instrumentation Technology™, Prentice Hall India, NewDelhi, 2009

Instructional
Hours

6+3

6+3

643

6+3

6+3

45

, Prentice
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Mapping of COs with POs and PSOs

PO&| PO | PO | PO (PO | PO | PO | PO | PO | PO | PO | PO | FO | PSO | PSO
PSO | 1 2 3 | 4|51 6 | 7|8 o | 10| 11 | 12 1 2
Ccol 3 2 3 1 i - - - . - . 2 2 3
coz 3 3 2 1 1 - . - - - - 2 3 3
coz | 3 2 3 2 2 - . - - - . 2 3 3
CcO4 2 2 3 2 2 - _ - - R - 3 2 3
Ccos 3 3 2 1 2 - - - - - . 2 3 3
Avg 2.8 24 2.6 14 1.6 - - - - - - 272 2.6 3

1-Low, 2-Medium, 3-High, “-” No correlation

Dean §
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Programme Course Code Name of the Course L

B.E. 22E14601 Electrical Machines Laboratory 0o 0 3 2
1. Apply the knowledge gained to conduct load test on D.C Machines.
Cf’““ﬁ 2. Exposed to the Load Test on Single and Three Phase Induction Motor.
Objective 3. Familiar with the Operation of Starters.
Expt. i .
No Description of the Experiments
1. Open Circuit and Load Characteristics of Separately excited D.C. Shunt Generator.
2. Load Test on D.C. Shunt Motor.
3 Load Test on D.C. Series Motor.
4. Load Test on D.C. Compound Motor.
3. Swinburne’s Test
6. Speed Control of D.C. Shunt Motor.
7. Load Test on Single Phase Transformer
8. Open circuit and Short Circuit test on Single Phase Transformer.
9. Load Test on Single Phase Induction Motor.
10. Load Test on Three phase Induction Motor.
BTN Study of Siarters
Total Practical Hours 45
CO1: Demonstrate the principle of DC generators, DC motors.
o CO2: Explain the principle and to conduct test on transformers.
Course CO3: Validate suitable test to compute the charactenstics of motors.
Outcome Q4 Establish suitable experiments on generators.
CO5: Demonsirate about starting methods of motors.
REFERENCES:

R1-Gupta B R, and Vandana Singhal, “Fundamentals of Electrical Machine”, New Age International Publishers, Third
Edition, 2010. _
R2- Laboratory manual prepared by the Department of Electronics and Instrumentation Engincering, 2016.

Mapping of COs with POs and PSOs

PO&| po | PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO | PSO | PSO
PSO 2 3 4 5 6 7 8 9 10 11 12 | 1 2
cotl| 3 2 ! I 1 - . - 3 3 - 2 2 2
coz| 3 2 1 1 1 - - - 3 2 - 2 2 2
co3| 3 2 1 i i - - - 3 3 - 3 2 2
Co4! 3 2 1 i 1 - - - 3 2 - 3 2 2
cos| 3 3 2 2 1 - - - 3 2 - 2 2 2
Ave| 3 |22l 12 a2 | 1 | - : ; 3 2.4 : 2.4 2 2

1-Low, 2-Medium, 3-High, “-” Ne correlation
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Programme Course Code Name of the Course L T P C

Course

B.E 22EEAD(2

Objectives

S.No

Course
Outcomes  characteristics through practical testing.

Integrated Circuits Laboratory
(Commaon To EEFE and EIE}

1. Recognize the performance characteristics of operational amplifier (Op-Amp) ICs and their configurations
such as inverting and non-inverting amplifters.

2. Design and test analog circuits-such as adders, subtractors, integrators, and ditferentiators using operational
amplifiers.

3. Analyze the frequency response characteristics of first-order low-pass filters and evaluate their
performance.

4. ¥mplement and test various circuits, including A/D and D/A converters, multivibrators, and regulated DC
power supplies using standard ICs such as IC 555 and IC 723.

5. Simulate and evaluate advanced Op-Amp-based circuits like Schmitt triggers and differential amplifiers to
understand their functionality and applications.

Description of the Experiments _
Analyze the performance characteristics of operational amplifier (Op-Amp) 1Cs through experimental observation.
Design and implement inverting and non-inverting amplifier configurations using Op-Amps.
Construct and validate the functionality of adder and subtractor circuits using operational amplifiers.
Develep and test integrator and differentiator circuits using operational amplifiers.
Measure and evaluate the frequency respense characteristics of first-order tow-pass filters.
Construct and test digital-to-analog (D/A) and analog-to-digital {A/D) cenverters using standard 1Cs.
Build and test astable and monostable multivibrator circuits using the IC 555 timer.
Assemble and validate the performance of a regulated DC power supply using 1C 723.
Simulate and analyze the working of a Schmitt Trigger circuit in a simulation environment.

Simulate and evaluate the performance of a differential amplifier using appropriate software tools.
Tetal Practical Hours 45

COt: Clarify the performance characteristics of operational amplifier (Op-Amp) ICs anddemonstrate their
use in inverting and non-inverting amplifier configurations.

CO2: Construct and evaluate apalog circuits such as Adders, Subtractor, Integrators and Differentiators using
operational amphifiers. _

CO3: Analyze the frequency response of first-order low-pass filters and verify their operational

CO4: Implement and test efectronic circuits, including A/D and D/A converters, multivibratorsand regulated
power suppties using [Cs like 1C 355 and 1C 723.

CO3: Simulate and analyze advanced Op-Amp-based circuits such as Schmitt triggers and uifferential
amplifiers to validate their theoretical concepts and practical applications.

REFERENCES:
R1- Ramakant A, Gayakwad, “Lab manual for Op-amps and Linear Integrated Circuits”, Prentice Hall, 2010.

R2- Laboratory manual prepared by the Department of Electronics and Instrumentation Engineering, 2016.

PO& | PO | PO | PO | PO | PO! PO | PO | PO | PO PO PO PO PSO PSO
PSO | 4 2 3 4 5 6 7 8 9 10 11 12 1 2
col | 3 2 1 1 I - - - 3 bi - 2 2 2
cO2 3 2 1 ! i - - - 3 2 - 2 2 2
co3 | 3 2 ! 1 1 . - - 3 3 - 2 2 3
COo4 3 2 1 1 i - - - 3 2 - 2 2 2
cos5 | 3 3 2 2 1 - - - 3 2 - 2 2 2
Avg 3 2.2 1.2 1.2 1 - - - 3 22 - 2 2 22
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Programme Course Code Course Title

Bi |

111

v

Course

' BE/BTECH 22HE4071 Soft Skills and Aptitude -1

. Solve Logical Reasoning questions of easy 1o interrmadiatef level

. Solve Quantitative Aptitude questions of easy to intermediate level
‘Solve Verbal Ability questions of easy to intermediate level

; Display good writing skills while dealing with essays

Description

'ense Cubes - Data Interpretation: Tables, Pie Chart, Bar

Time and work ~Work “with different eﬂiczencxes, P;pes and cisterns, Work eguivalence,
Division of wages - Time, Speed and Distance: Basics of time, speed and distance, Relative
speed, Problems based on trains, Problems based on boats and streams, Problems based on
races - Profit and loss, Partnerships and averages: Basic terminologies in profit and loss -
Partnership - Averages - Weighted average Permutation, Combination: Fundamental Counting
Principle, Permutation and Combination, Computation of Permutation, Circular Permutations,
Computation of Combination - Probability

Verbal Ability

Sentence Correction: Subject-Verb Agreement, Modifiers, Parallelism, Pronoun-Antecedent
Agreement, Verb Time Sequences, Comparisons, - Sentence Completion and Para-jumbles-
Critical Reasoning: Argument — Identifying the Different Parts (Premise, assumption,
conclusion), Strengthening statement, Weakening statement, Mimic the pattern

Recruitment Essentials

Cracking interviews - demonstration through a few mocks - Sample mock interviews to
demonstrate how to crack the: HR interview, MR interview, Technical interview - Cracking
other kinds of interviews: Skype/ Telephonic interviews, Panel interviews, Stress interviews -
Resume building -- workshop: A workshop to make students write an accurate resume- Essay
Writing .

Total Instructional Hours

COk: Students will avoid the various fallacies that can arise through the misuse of logic.

Instructional
HBours

10

12

COZ:  Students would opt for alternate methods to solve the problems rather than conventional methods.
QOutcome: CO3:  Students will heighten their awareness of correct usage of English grammar in writing and speaking

CO4:  Students will be concise and clear, using professional language for placements.

REFERENCE BOOKS:

Ri: A New Approach To Reasoning Verbal & Non-Verbal By B.S. Sijwali
R2:  How to prepare for data interpretation for CAT by Arun Sharma.

R3:  How to Crack TEST OF REASONING in all competitive examinations by Jaikishan and Premkishan.

R4:  Quantitative Aptitude for Competitive Examinations - Dr. R.S. Aggarwal, S. Chand
R5. Word Power Made Easy by Norman Lewis

R:6 Six weeks to words of power by Wilfred Funk
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Programme/
Sem

B.E./B.Tech/
1v

Course
Objectives

Unit

CourseCode Name of the Course L T

22MC4191 INDIAN CONSTITUTION S 2 0
(Common for all Branches})

The student should be made to

1. Sensitization towards self, family (relationship},society and nature

2. Understanding (or developing clarity) of nature, society and larger systems, on the basis of
human relationships and resolved individuals

3. Strengthening of self-reflection

4. Development of commitment and courage to act

Description - Instruectional

BASIC FEATURES AND FUNDAMENTAL PRINCIPLES
1 Meaning of the constitution law and constitutionalism-Historical perspective of the constitution
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
principles of state policy~its importance and implementation-Federal structure and distribution
Of legislative and financial powers between the union and states.

PARLIAMENTARY FORM OF GOVERNMENT

111

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 ‘

Local self-government-Rural Local Government-Panchayath Raj, Elections of Panchayat-State
v Election Commission- Urban Local Government- Amendment Act, Urban Local Government

Structures in India -

INDIANSOCIETY

ConstituttonalRemediesforcitizens—PoliticalPartiesandPressureGroups;Right of

Women,Childrenand Scheduted Castes and Scheduled Tribes and other Weaker Sections.

Course
Qutcome

TEXT BOOKS:

Total Instructional Hours

At the end of the course, the leamer will be able to
CO1:Understand the functions of the Indian government.

CO2:Understand and abide the rules of the Indian Constitution

T1: Durga Das Basu,“Introduction to the Constitution of India™,Prentice Hali of India,New

Delhi, 1997,

T2: Agarwal R C.,“Indian Political System”, 5.Chand and Company, NewDelhi, 1997.
T3: Maciverand Page “Society: Anlntroduction Analysis”,Mac Milin India Ltd. New Dethi.
T4: Sharma K L., “Social Stratification in India: Issues and Themes 7, Jawaharlal Nehru University, New Delh), 1997

REFERENCE BOOKS:
R1-Sharma,Brij Kishore, “Introduction to the Constitution of India:, Prentice Hali of India, New Delhi.
R2-GahaiUR.,“IndianPolitical System®,NewAcademicPublishingHouse, Jalaendhar.

R3-Sharma R N,

“Indian Social Prablems' Media Promoters and Publishers Pvt. Ltd.

Deny /I

Hours

30

2
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HINDUSTHAN

Hindusthan College of Engineering and Technology
(An Autonomous Institution, Affiliated to Anna University, Chennai
Approved by AICTE, New Delhi& Accredited by NAAC withA++'Grade)
Valley Campus, Pollachi Highways, Coimbatore, Tamilnadu.

| TOVRheinland |
i " CERTIFIED

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E ELECTRONICS AND INSTRUMENTATION ENGINEERING (UG)
REGULATION-2022
(For the students admitted during the academic year 2022-2023 and onwards)

SEMESTER 1
S. Course .
No Code Course Title Category | L | T| P| C/TCP| CIA |ESE | Total
THEORY
L | 229MA1101 Matrices and Calculus {common to all BSC 311lolal 4| 20 | 60 100
branches)
3 29E11201 Fundamentals of.Electric'al, E!ectronics PCC 3 1olol3l 3 40 60 100
and Instrumentation Engineering
THEORY WITH LAB COMPONENT
3 29HE1151 English for Engineers (Common to all HSC 2> lol2l3l 4 50 50 100
: branches)
4. | 22CY1151 | Chemistry for Circuit Engineering BSC |2 |0|2]3| 4| 50 | 50| 100
5. | 22cs11s1 | Problem Solvingusing C gsc |2 |ol2|3| 4| 50 | 50| 100
Programming
EEC COURSES (SE/AE)
6. | 22HE1071 Universal Human Values AEC 2 lolol 2] 3 40 60 100
Common to all branches)
7. | 22HE1072 i“;rlf)l’re“e““‘hip&[“n""aﬁo“ (Common  ,p 1y |o|o|1| 1 [100] 0 | 100
NON CREDIT - MANDATORY COURSE
P2MC1091/  BIOlp@®mULE s TdeyHm L LEpD |
8 bIMC1092 | Indian Constitution MC 121010101 2| 160 | © | 100
TOQTAL|15| 5| 6{19( 27 | 370 | 330 | 700

nm
z C,

:7‘.!
&l
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SEMESTER II

NS;) Cé):&':e Course Title Category |L| T| P| C Tlf: CIA | ESE | Total
THEORY
1. | 22MA2102 %;irggfl Equations and Laplace | pg |3/ 110|4| 4 | 40 | 60 | 100
2. 22CY2101 | Environmental Studies ESC 2(0(0[2(3 | 40 | 60 | 100
3. 22PH2101 | Basics of Material Science BSC 210(072] 3| 40 | 60 | 100
THEORY WITH LAB COMPONENT
Effective
4, 22HE2151 | Technical Communication HSC 2(0(2131 4| 50 | 50| 100
{(Common to all)

5. 22PH2151 | Physics For Circuit Engineering BSC 20012131 4| 50 [ 50| 100
0. 22EI12251 | Electronic Devices and Circuits PCC 2(0(2(31 4| 50 | 50§ 100
PRACTICAL
7. | 22ME2001 | Engineering Practices ESC |o|o|4|2|2| 60 | 40 | 100

(Common to all)
EEC COURSES (SE/AE)

8. 22HE2071 | Design Thinking(Common to all) AEC 2|¢|0|2(2 (100 O 160
9. | 22HE2072 fof’ztu?kl”s and Aptitude-l(Common | e 1410l 0|1] 1| 100 0 | 100
NON CREDIT - MANDATORY COURSE

P2 . . ;
10. szggggé/ SLALPFLOTL] /Heritage of Tamil MC 210/0(0[ 2| 100 | 0 | 100
_ ATl students shall enroll, on
NCC */NSS / YRC / Sports / Clubs / pdmission, in  anyone  of thg
{1, P2MC2093 | Society Service - Enrollment mc ~ poomality - and  character
© ) development  programmes and
ommon undergo training for about 80 hours
TOTAL|19| 1| 8|22 27 | 520 | 380 | 900
SEMESTERIII
T
o | Qurse Course Title C“t;g‘"" L|T P | CC|CIA [ESE|Total
P
THEORY
1. | 22MA3102 | Complex Analysis and Transforms BSC |3 1] 0 (4[4 40 |60, 100
2. 22EI3201 | Electrenic Instrumentation ESC (3,000 (3|3 40 |60 | 100
3. 22EE3202 ! Electric Circuit Analysis PCC 371 0 4(4| 46 (60| 100
4, 22EI3203 | Sensors and Transducers PCC | 3|00 3|3 40 |60 | 100
THEORY WITH LAB COMI'ONENT
5. 22E13251 | Digital Electronics PCC |2 i1y 2 |4|4| 50 |50 | 100
PRACTICAL
6. 22EE3001 | Electric Circuits Laborato__lj/_y;,-:: .. -4 ESC 0|0l 4 2|4 60 |40 | 100

76



7. 22EI3002 | Sensors and Transducers Laboratory PCC | O 4 12|14 60 |40 100
EEC COURSES (SE/AE)

8. | 22HE3071 f;ggkﬂls and Aptitude -l (Common | g |y | o) o [1]1] 100 | 0 | 100
9. | 22HE3072 | Fundamentals of JAVA Programming AEC |2 0 [2{2; 100 ] 0 | 100
NON CREDIT - MANDATORY COURSE
10. | 29MC3191 Essence of Indian Traditional MC 5 o lol2l 100 | o | 100

Knowledge
TOTAL |19 10 2531 630 (370]| 1000
SEMESTERIV
S. | Course Course Title Category | L| T| P | LC|CIA|ESE | Total
No Code P
THEORY
1. | 221IE4101 | IPR and Start-ups HSC 21010 (2]2]40] 60 | 100
2. | 22E14201 | Electrical Machines PCC 3/0] 0 |313]|40 ‘ 60 | 100
3. | 22EE4202 | Integrated Circuits and Its Applications | PCC |311| 0 | 4|4 |40 60 | 100
4, | 22EI4203 | Industrial Instrumentation - I PCC 3/0|1 0 |3]3]1401 60 100
- 5. | 22EI4204 | Analytical Instrumentation PCC 3101 0 1313 (40] 60 | 100
| THEORY WITH LAB COMPONENT
6. | 22E1425) | Fleetrical and Electronic pcc 2|0 2 |3|4150, 50 | 100
Measurements
PRACTICAL
7. | 22E14001 | Electrical Machines Laboratory PCC 0(0 4 |24 60| 40 | 100
8. | 22EE4002 | Integrated Circuits Laboratory PCC 0|0 4 |24 60| 40 100
EEC COURSES (SE/AE)
9. | 22ZHE4071 | Soft Skills and Aptitude III SEC 11010 1111100 © 100G
10. | 22MC4191 | Indian Constitution MC 20010 0| 2 1(;) 0 100
TOTAL 18| 1 | 10 [23|28 [470| 430 | 900

* Two weeks internship carries 1 credit and it will be done during Semester III summer vacation and same
willbe evaluated in Semester IV.

If students unable to undergo in semester 111, then the Internship I offered in the semester IV can be clubbed

with Internship II {Total: 4 weeks-2 credits)

SEMESTER V
S. Course T
No Code- Course‘Title Category (L| T/ P| C gCIA ESE | Total
THEORY
1. 22E15201 | Industrial Instrumentation -II PCC 3(]0/0] 3 (3,40} 60 [ 100
2. | 22EE5202 | Microprocessors and Microcontrollers PCC 3(010] 3 13:40( 60 [ 100
3. | 22EI53XX | Professional Elective-1 Zow PEC 3(0[{0 3 {3(40| 60 | 100
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4. | 22EI53XX | Professional Elective-2 PEC 310101 3 13:140; 60 | 100
5. | 22EI53XX | Professional Elective-3 PEC 3/010f 3 (340 60 | 100
THEORY WITH LAB COMPONENT
6. 22EI5251 | Control Systems PCC 2/0(2( 3 |4|/50| 50 | 100
PRACTICAL
7. | 22EI5001 | Industrial Instrumentation Laboratory PCC 0(0[4]15|3|60| 40 | 100
8. | 22EE5002 iflf;‘r’aptfggess"rs and Microcontrollers | pec 19/ 0f4| 1.5 |3 60 | 40 | 100
EEC COURSES (SE/AE)

9. | 22HES5071 | Soft Skills -IV/Foreign languages SEC trofo)l 1/100] 0 | 100

TOTAL|18| 0| 6| 22 |25{410| 390 | 800
SEMESTER VI
1~Sz; C(‘:’:;Z‘* Course Title Category| L | T| P| OTCP|CIA | ESE | Total
THEORY
1. 22E16201 § Process Control PCC 3 0008138 3 14012 60 100
2. 22E16202 2 Digital Signal Processing PCC 3§000833 3 §40¢ 60 100
3. | 22HE6101 § Professional Ethics HSC 33080§33 3 §40¢% 60 ¢ 100
4. ¢ 22EI63XX { Professional Elective-4 PEC 31050830 3 1407 60 § 100
5. 22EI63XX 3 Professional Elective-5 PEC 3 31 3 140§ 60 100
6. § 22XX64XX § Open Elective — 1 OEC 38080838 3 2401 60 100
PRACTICAL
7. 22E16001 § Process Control Laboratory PCC §01083128 4 603 40 § 100
| 8 | 22EI6002 Xzfl‘l‘;ﬁf:f:;;‘::g‘;’ and Data pcCc §odo0i3i2i 4 160 40§ 100
EEC COURSES (SE/AE)
9. 22HE6071 | Soft Skills -V SEC 2105002 2 F100] O 100
TOTAL|26| 0| 6;24| 28 | 460 | 440 | 900
SEMESTER VII
13;) C(‘:’:;:e Course Title Category| L | T P| C ITCP| CIA [ESE|Total
THEORY
1. | 22E17201 :;ﬁ:ﬁ?;ﬁfaﬁgfsicFmﬁmner pcc |3 |olol 3 | 3 | 40 |60 100
2. | 22EI73XX | Professional Elective-6 PEC 300 3 3 40 | 60| 100
3. | 22XX7401 | Open Elective — 2 QEC 3(0(0] 3 3 40 | 60 | 100
4. | 22L874XX | Open Elective — 3 | OEC |[3]|0|0 3 3 | 40 | 60| 100
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SEMESTER VII

g; Cg:;ze Course Title Category, L | T| P! C |TCP| CIA [ESE|Total
THEORY
1. | 22EI7201 gﬁ%ﬂﬁﬂ;ﬁfaﬁgﬂ’ Controller pcc |310/0] 3 | 3 | 40 |60} 100
2. 22E17202 | Bio-Medical Instrumentation PCC 3;0(00 3 3 40 | 60 | 100
3. | 22EI73XX | Professional Elective-6 PEC 3(0(0] 3 3 40 | 60 | 100
4. | 22L874XX | Open Elective — 2 OEC 310(0] 3 3 40 | 60 | 100
THEORY WITH LAB COMPONENT
5. 22EI7251 | VLSI Design PCC 210]2{ 3 4 40 (60| 100
PRACTICAL
6. | 22EI7001 | Industrial Automation Laboratory PCC 0)10|4i15 | 3 60 | 40| 100
7. | 22Er7001 f‘;;‘;f;g‘:;aﬁ"“ System Design pcc |o|ol4[15] 3 | 60 |40]| 100
EEC COURSES (SE/AE)
8. 22EI7701 | Internship Training SEC -i-1-7 2 1 100 | 0 | 100
TOTAL|15( 1| 4| 20 | 21 | 360 |340| 700

* - Four weeks internship carries 2 credit and it will be done in before Semester VI summer
vacation/placement training and same will be evaluated in Semester VIIL

SEMESTER VIII

I\S];, Cé’:(;:e Course Title Category | L | T|P | C | TCP | CIA | ESE [Total
EEC COURSES (SE/AE)

1. | 22E18901 | Project Work/Granted Patent | ggc | 0| 020 [ 10 | 20 | 100 | 100 | 200

TOTAL| 0

(=]

20|10 | 20 | 100 | 100 | 200

Note:

*1.  As per the AICTE guideline, in Semester I, I1, 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 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, II, IIT & 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,



PROFESSIONAL ELECTIVE COURSES:VERTICALS

Students are permitted to choose all professional electives from any of the verticals.

Vertical I  |Vertical IT Vertical III ertical IV Vertical V ertical V1
Applied Health care Advanced lectronics & (Control and rocess
Instrumenta [InstrumentationMeasurements |[Communication [Automation nstrumentation
tion and Control systems
22EI5301 22E15304 22EI5307 22EI5310 22EI5313 22EI5316
Power plant Telemetry and | Micro Electro Embedded Plant Instrumentation
Instrumentation | Telecontrol Mechanical Systems Automation and| and Control in
Systems 1IOT paper Industries
22EI5302 22EI5305 22EI5308 22EI5311 22EI5314 22EIS5317
Industrial Digital Image | Wireless Communication | PC based System
Pollution Control| Processing Instrumentation | Engineering dInstrumentation| Identification
22EI5303 22EI15306 22EI5309 22EI5312 22EI5315 22EI5318
Safety Medical Wearable Fundamentals of| Introduction to | Industrial data
Instrumented Robotics Technology Nanotechnology| Soft Computing| Communication
Systems and
Nanoelectronics
22EI6301 22E16303 22El16305 22E16307 22EI16309 22EI6311
Optical Brain Computer| Virtual Semiconductor | Advanced Piping and
Instrumentation | Interface and | Instrumentation | Manufacturing | Control Theory | Instrumentation
' Applications Diagrams
22E16302 22E16304 22EI6306 22E16308 22EI6310 22EI6312
Project Diagnosis  and Machine Industrial Roboticsand | Instrumentation
Engineering and Therapeutic Monitoring and | Electronics Automation and Control in
Management Equipment Control Petrochemical
Industries
22EI7301 22EI7302 22E17303 22EI7304 22EI17305 22EI17306
Computer Biophotonics Computer Microcontroller | Introduction to | Instrumentation
Control of Vision and Based System | DCS System design
Process Image Design
Processing
Note:




(Vi SEMESTER- COMMON LIST FOR ALL THE PROGRAMS)
(EMERGING TECHNOLOGIES)

OPEN ELECTIVE |

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
SL| COURSE CATE
PER WEEK

NO| CODE COURSE TITLE GORY ==+ TP | crepir| Strength
1 b2al6401 Al‘tlﬁf:lal Intelligence and Machine OEC 3lolo 3 3 65

Learning Fundamentals
2 [22C86401 | Block chain Technology Fundamentals OEC | ¥ [0 |0 3 3 130
3 [P2EC6402 | IoT Concepts and Applications QEC 3101]0 3 3 130
4 QR2IT6401 Data Science and Analytics Fundamentals QEC 310|101 3 3 130
5 [22BM6401 | 3D printing OEC | 3 |0 |0 3 3 65
6 |[22AE6401 | Space Science OEC 31 0lo0 3 3 65
; 22MT6401 | Introduction to Industrial Engineering OEC | 3|0 |o0 3 3 65
9 [22MT6402 | Industrial Safety and Environment OEC | 3 0 3 3 63
10 [22CE6401 | Climate Change and its Impact OEC | 310 |0 3 3 65
11 |22CE6402 | Environment and Social Impact Assessment| OEC | 3° | ¢ | g 3 3 65
12 [22ME6401 | Renewable Energy System OEC | 3 | o lo 3 3 65
13 [22ME6402 | Additive Manufacturing systems OEC |3 | o0 lo]| 3 3 65

Introduction to Industrial Instrumentation 65
14 | 22E16401 | ol OEC | 3100 3 3
15 |22AU6401 | Basics of Automobile Engineering OEC [ 3 [0 |0 3 3 65
16 |22EE6401 | Fundamentals of Electric vehicles OEC 301010 3 3 65
17 | 22FT6401 | Traditional Foods OEC [ 310 |0l 3 3 65
18 [22AG6401 | Urban Agriculture and Organic Farming 0EC |30 lol 3 3 65
19 |22CH6401 | Waste to Energy conversion QEC 3101 o0 3 3 65
20 NCC Level - I OBC [3(0|0] 3 3 65




OPEN ELECTIVE Ii

(VIl 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.
SL | cours CATE P IODS
E PER WEEK
i CODE COURSE TITLE GORY TCP | ppprr | Strength
NO. L  T|Pp
General studies for
1 22187401 | competitive OEC 3 |0 0 3 3 130
eXaminations
Human Rights, Women
2 22187402 | Rights and Gender OEC 3 0 0 3 3 130
equity :
3 | 22187403 | Indian ethosand Human | p T 7 T o1 7 5 3 130
values
Financial independence
4 221.87404 and management OEC 3 0; 0 3 3 130
Yoga for Human
5 22187405 Excellence OEC 3 G| 0 3 3 130
Democracy and Good
6 22087406 Governance QEC 3 0] ¢ 3 3 130
7 22187407 | NCC Level -1 OEC 3 0| 0 3 3 130
Cybercrime and
8 | 22087408 AWareness OEC 3 0] 0 3 3 130
First Aid and
9 221.87409 Emergency care OEC 3 0| 0 3 3 130
Business
10 | 22187410 Communication OEC 3 0! 0 3 3 130




DETAILS OF VERTICAL II: Advanced Measurements and

Control
COURSE CATE PERIODS TOTAL
SL. CODE COURSE TITLE GORY PER WEEK| CONTACT CREDITS
NO. : ' LIT | P | PERIODS
Micro Electro
1. 22EI5307 Mechanical Systems PEC 31010 3 3
2. 22F15308 | Wireless Instrumentation PEC | 31010 3 3
1 -
3. | 22pIs309 | Wearable PEC |3 /00 3 3
. Technology
4. 22E16305 Virtual Instrumentation PEC 31ol o 3 3
5 22E16306 | Machine Monitoring and PEC 31010 3 3
Control
6 22E17303 Computer Vision and PEC alofo 3 3
) Iimage Processing :
DETAILS OF VERTICAL IV: Electronics & Communication systems
SL COURSE (‘ATEl PERIODS TOTAL
NO CODE COURSE TITLE CORY - PER WEEK| CONTACT CREDITS
. L|T|P PERIODS
I 22E15310 Embedded Systems PEC 3100 3 3
2 29E15311 Con?mun_ication PEC 3 0 0 3 3
Engineering
Fundamentals of
3. 22E15312 Nanotechnology and PEC 310,90 3 3
Nanoelectronics
Semiconductor
4 22EI6307 Manufacturing PEC 31010 3 3
. 22E16308 | Industrial Electromics PEC 3100 3 3
6. 2IEI7304 Microcontro_]ler Based PEC 3 0 0 3 3
System Design




DETAILS OF VERTICAL V: Control and Automatien

COURSE CATE PERIODS TOTAL
SL. CODE COURSETITLE | AL | PERWEEK| CONTACT | CREDITS
NO. LiT] P PERIODS
Plant Automation and
1. 22FI5313 HOT PEC 3104 0 3 3
2. 2215314 | PCbased PEC 30| 0 3 3
Instrumentation
3. I9FEI5315 Introduction to Soft PEC 310l o 3 3
Computing
Advanced Contro}
4. 22E16309 Theory PEC 310l o 3 3
Robotics and
5. 22E16310 Automation PEC 3101 0 3 3
6. 22E17305 | Introduction to DCS PEC 3107 0 3 3
DETAILS OF VERTICAL VI: Process Instrumentation
- COURSE CATE PERIODS TOTAL
N O‘ CODE COURSE TITLE GORY PER WEEK| CONTACT CREDITS
: L|T|P PERIODS
Instrumentation and
1. 22E15316 Contro{ in paper PEC 319 0 3 3
Industries
2. 22EI5317 | System Identification PEC ol o 3 3
Industrial Data
3 22EIS318 Comumunication PEC e e 3 3
Piping and
4. 22EI6311 Instrumentation Diagrams| PEC 31010 3 3
Instrumentation and
5. 22E16312 Control in Petrochemical | ppe 11010 3 3
Industries
6. 22E17306 | Instrumentation System PEC 310 0 3 3
design
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Enrolment 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).

VERTICALS FOR MINOR DEGREE

additional courses (18 Credits) to become eligible for the B.E/B.Tech. Minor Degree.

Note: Each programme should provide verticals for minor degree —

ELECTRONICS AND INSTRUMENTATION ENGINEERING OFFERING

Heads are requested to provide one vertical from their program to offer for other program students to register for

MIN OB DEGREE
~ PERIODS PER | TOTAL
SNO ngll}EE COURSE TITLE CATE WEEK  |CONTACT/CREDITS
GORY
PERIODS
L T P
1| 2omisa7 [Om Mpc | 3|0 | o 3 3
' Transducer Engineering ’
Sem 6:
2, 22F16471 |Measurements and Measuring MDC 3 4] 0 3 3
Instruments
3. | 22EI6472 [T
' ) Industrial Instrumentation MDC 3 0 0 3 3
§ Sem 7: o
4. 22E17471 Industrial data Communication MDC 3 0 0 3 3
Sem 7:
5. 22 . ¥ ) o .
17472 Powerplant Instrumentation MDC N 0 0 3 3
Sem 8
6. 22E18471 Industrial Automation MDC 3 0 0 3 3

*MDC - Minor Degree Course

"In addition to the above the following additional courses for Minor Degree can also be given to the student’s

common to ,a};f the branches.

W
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Vertical |
Fintech and Block Chain

S C Periods Per Total
N. Co;rse Course Title Category | week Contact Credits
° ode 1T P Periods
1 22CS5471 | Financial Management MDC 31 0 0 3 3
Fundamentals of
2 22CS6471 | Investment MDC 3 0 0 3 3
Banking, Financial
.= 0 0 3 3
3 22CS6472 | Services and Insurance MDC 3
Introduction to Blockchain
0 3 3
4 22CS7471 | and its Applications MDC 30
Fintech Personal Finance
3 3
3 22CS7472 ¢ and Payments MDC 310 0
6 22CS88471 | Introduction to Fintech MDC 3100 0 3 3
Vertiecal 11
Entrepreneurship
S . Periods Per Total
N. Course Code Course Title Category week Contact Credits
0 ' - - [LTT] P | Periods
|| 22masayy | Loundasonsof MDC | 3|01 o 3 3
Entrepreneurship
Introduction to Business
3410 ¢ 3 3
2 22BA64T 1 Venture MDC
Team Building &
3 22 BA6472 | Leadership Management MDC 300400 3 3
for Business
4 22 BA747] Creativity & Im'aovat:on in MDC 3 0 o 3 3
Entrepreneurship
5 22 BA7472 Principles of Marketlpg MDC 31 0 0 3 3
Management For Business
Human Resource
6 22 BA&ATL Management for MDC 3 0 ¢ 3 R
Entrepreneurs
Financing New Business
7 22BAR472 MDC 3 0 ] 3 3
Ventures
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Vertical HI
Environment and Sustainability

Periods Per Total
S. Course Course Title Category week Contact | Credits
No | Code L | T | P | Periods
Sustainable infrastructure 3 ol o 3 3
1| 22CE5472 | Development | MDC |
2 22CE6471 Sus{ainable Agriculture and MDC 3 alo 3 3
Environmental Management
3 22CE6472 | Sustainable Bio Materials MDC 3 0 0 3 3
Materials for Energy 3 o | o 3 3
4 22CE7AT | 5y stainability MDC
5 22CE7472 | Green Technology MDC 3 /0160 3 3
6 22CE8471 | Environmental Quality MDC 3 0! 0 3 3
Monitoring and Analysis

B.E (Hons) ELECTRONICS AND INSTRUMENTATION ENGINEERING

Vertical 1
IoT and Smart Sensors

Vertical 11
Process Control

Vertical HI
Industrial Automation

Sem 5:
22EI5371
Introduction to Internet of Things

Sem 5:

22E15372

Instrumentation Practices m
Industries

Sem 5:
22EI5373

Drives and control system
for Automation

-Sem 6:

22E16371

Principle of Sensors and Signal
Conditioning '

Sem 6:
22E16373
Adaptive control

Sem 6:

22EI6375

Applied Industrial
Instrumentation

Sem 6:
22E16372

E:nbedded systems for IoT

Sem 6:
22E16374
Advanced Process Control

Sem 6:
22EI6376

Instrumentation in Building
Automation

Sem 7:
22EI17371

IoT for Industry Automation

Sem 7:
22E17373
Unit operation and control

Sem 7:
22E173758

Machine viston system

Sem 7:
22E17372

Optical sensors and photonics e‘-.:‘

Sem 7;

22E17374

Advanped Instrumentation
Systegris

Sem T:
22E17376
SCADA systems and its

| applications

Sem 8:
22EIR371

Smart Instrumentation

Sem 8: |

22EI8372

Industrial safety and Hazard
Management

Sem 8:
22E18373

Technological Trends in
Automation

P
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Vertical I
B.E (Hons) Electronics and Instrumentation Engineering

with Specialization in IoT and Smart Sensors

Periods Per | Total
S. Course Course Title Category week Contact | Credits
No Code Period
L IT [P eriods
‘ Introduction to Internet of .
37010 3 3
1 22EI5371 Things PC
Principles of Sensors and
o 0
2 22E16371 Signal Conditiening PC 3 0 3 3
3 22EI6372 Embedded systems for loT PC 3 0 0 3 3
4 | o22Bpm3m | 1OT for Industry PC 31000 3 3
Aulomation
5 | opm37p | Optical sensorsand pC 310l o0 3 3
photonics
6 22EI8371 Smart Instrumentation PC 310 0 3 3
Vertical I
B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in Process Control
S C Periods Per | Total
iy ourse Course Title Category week Contact | Credits
Ne Ceode Peri
L T P eriods
\ 22EIS372 Instrunyantatmn Practices in PC 3 0 0 3 3
Industries
2 22E16373 | Adaptive control PC 3 0 0 3 3
3 22E16374 | Advanced Process Control PC 3 0 0 3 3-
4 | 22E17373 | Unit operation and control PC 3 0 6 3 3
5 | 22817374 Advanced Instrumentation rC 3 0 0 3 ‘3
Systems
6 2IEIR372 Industrial safety and Hazard PC 3 0 0 3 3
Management
Vertical 111
B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in_Industrial Automation
Periods Per | Total
. Course . . :
S No Code Course Title Category week Contact | Credits
L 1T P Periods
. 22E15373 D‘nves and cc_)ntrol system pC 3 0 0 3 3
for Automation
2 | 22El6375 | ‘pplied Industrial pc | 310 0 3 3
Instrumentation
3 22E16376 lnstrumepta'uon in Building PC 3 0 0 3 3
| Automation
4 | 22E17375 | Machine vision systém PC 310 0 3 3
5 1 oEm7376 | SCADA systems and its PC 310 0 3 3
applications
6 27E18373 Technolqgmal Trends in pC 3 0 0 3 3
Automation
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SEMESTER-WISE CREDIT DISTRIBUTION

B.E./B.TECH.PROGRAMMES
S.Ne. | Course Credits per Semester Total
Area Credits
1 I 101 v A% Vi Vil VI

1 HSC 3 3 - 2 - 3 - - 11
2 | BSC 7 9 4 - - - - - 20
3 {ESC 6 4 5 - - - - - 15
4 | PCC - 3 13 20 12 10 9 - 67
5 | PEC - - - - 9 6 3 - 18
6 | OEC - - - - - 3 6 - 9
7 | EEC 2 4 3 1 | 2 2 10 25
8 | MC v v

Total 18 23 25 23 22 24 20 10 165

Credit Distribution R2022

Semester [ 11 1 v v V1 A1 VI Fotal

Credits 18 23 25 23 22 24 20 10 165

W

Chairman BeoS * ) Deaw Acaflemics
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SEMESTER — VI

Programme Course Code Name of the Course L

B.E. 22F16201 Process Control _ 3 0

1. Lecarn the basics of process control systems and its dynamics.
C 2. Impart the. knowledge on control actions and controller modes.
ourse - . X
Objective 3. Understand the various controller tuning procedures.
_ 4. Familiarize the characteristics and types of control valves.
5. Outline about advanced multiloop control schemes.
Unit Description
PROCESS DYNAMICS

I

I

v

Course
Ouicome

Process control terminologies - Objectives and need of Process control - Principle of empirical modeling — systems

with dead time- Modeling of First order Level, Pressure and Thermal processes - Interacting and Non-interacting
systems — systems with inverse response-Continuous and batch processes - Self regulation - Servo and regulatory
operations.

CONTROLLER ACTION AND CHARACTERISTICS

Control actions — Characteristics of Two-Position controf, Floating, Propertional, Integral and Derivative control
modes - Composite Control: PHLP+D and P+ control modes — OP amp based Electronic PID controller, PID
Bumpless Auto/manual transfer—Reset Wind-up - PID enhancements: practical forms ~ PID implementation
issues.

CONTROLLER TUNING

Performance Criteria — ' decay ratio ,JAFE, ISE and ITAE - Tuning: - Process reaction curve method, Ziegler-
Nichels method: open loop and clesed loop tuning and Damped oscillation method — Controller tuning based on
Frequency response: gain and phase margin — Autetuning- Introduction to optimization based tuning.

CONTROL VALVES

Signal conversion, VP and P/1 converter - Pneumatic and electric actuators - Valve Positioner - pneumatic Control
Valves -Fail safe operation - Classification and types of various control valves and uses - Commercial valve bodies
- Conirol Valve characteristics - Control valve sizing- ISA § 75.01 standard flow equations - Cavitation and
Flashing - Selection of control valves for suitable applications.

CONTROL LOOP ENHANCEMENTS

Feed-forward control - Cascade control - Ratio control - Split-range control — Averaging control - Inferential
control - Adaptive contro! — Internal Model Control — Model Predictive Control - Imtroduction to
multiloop/multivariable control, Examples- Case Study examples for beiler drum level control, Distillation column
control - P&] diagrams.

Total Instructional Hours

COl:  Develop a mathematical model for first and second order process control systems.

CO2: laterpref the basic control actions and cortroller implementation issues.

CO03:  Select a suitable tuning method for P/PI/PID controllers and capable to simulate them.
CO4:  llustrate the weorking of various types of controb valves and their characteristics.

C05:  Apply an advanced mulii foop process control schemes for a given industrial applications.

TEXT BOOKS:
T1 - Stephanopoulos. G, “Chemical Process Control - An Introduction to Theory and Practice”, Prentice Hal! of India, 2008.
T2 - Coughanowr, D.R., "Process systems analysis and control” McGraw Hill International , 2004
REFERENCE BOOKS:

R1 - Bequette, B.W, “Process Controf Modeling, Design and Simulation”, Prentice Hall of India, 2004.
R2 - Krishnaswamy.K, “Process Control”, New Age International Publishers, 20135,

R3 - lohnson .C.D, “Process Control Instrument Technology”, 8% Edition, Pearson Education, 2006.

R4 - D.E. Seborg, T.F. Edger, “Process Dynamics and Contro™, John Wiley and Sons, 2" Edition, 2004,
WEB REFERENCE:

https://nptel.ac.in/courses/103/103/103103037/

Instructional
Hours

45
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Mapping of COs with POs and PSOs

PO& | PO | PO { PO | PO | PO | PO | PO | PO | PO | PO | PO | B | P3O | BTO
PSO | 1 2 3 4 | s 6 7| 8 g |10 | 11
Cco1 3 3 2 2 I - . - - - - 2 2 3
cO?2 3 3 3 2 2 - - - - - - 3 3 3
cos | 3 2 3 2 2 - . - - - - 2 3 3
CO4 3 3 2 2 2 - - - - - - 3 3 3
CO5 3 3 3 2 ) . - _ - . - 3 3 3
Avg | 3 28 | 26 | 2 |18 - - - - -1 - 28 | 28 3
1-Low, 2-Medium, 3-High, “-” No correlation
!
\
Des
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Programme Course code Name of the Course L

B.E 22HE6101 Professionat Ethics 3

1. To foster ethical behavior and life skills for holistic development.
C 2. To educate the value of Engineering Ethics
Oba.)urs‘e 3. To inculeate the social responsibility of an engineer.

jective 4. To impart knowledge on issues retated to safety, responsibility and rights

5. To educate on professional practice on global issues
Unit Description
VALUE EDUCATION

Moral values and Right understanding- Holistic development and the Role of Value
Fducation- Understanding Value Education- Self-exploration as the process for value
Education- Integrity -Work Ethics- Empathy- Spirituality

ENGINEERING ETHICS

Senses of ‘Engineering Ethics’ — Variety of moral issues — Types of inquiry ~ Moral

I dilemmas — Moral Autonomy — Kohlberg’s theory — Gilligan’s theory — Consensus and
Controversy — Models of professional roles - Theories about right action — Self-interest —
Customs and Religion — Uses of Ethical Theories.

ENGINEERING AS SOCIAL EXPERIMENTATION:

HI Engineering as Experimentation — Engineers as responsible Experimenters — Codes of

Ethics — A Balanced Outloock on Law.
SAFETY, RESPONSIBILITIES AND RIGHTS
Safety and Risk — Assessment of Safety and Risk — Risk Benefit Analysis and Reducing

v Risk - Respect for Authority — Collective Bargaining — Confidentiality — Conflicts of
Interest — Occupational Crime — Professional Rights — Employee Rights — Intellectual
Property Rights (1PR) — Driscrimunation.

GLOBAL ISSUES ‘
’ Multinational Corporations — Environmental Ethics — Computer Ethics — Weapons

A% Development — Engineers as Managers — Consulting Engineers — Engineers as Expert
Witnesses and Advisors — Moral Leadership —Cede of Conduct — Corperate Social
Responsibility

Total Instructionalt Hours
COt: Understand the importance of various components of human values
Course COo2: APp]y ethics in'soci'ety o
Outcomes CO3: Dlscgss the ethical issues reiated_to en.gmeermgrand
CO4: Realize the responsibilities and rights in the society
CO5: Apply professional ethics in solving global issues
TEXT BOOKS:

Instructional
Hours

45

T1- Mike W. Martin and Rofand Schinzinger, “Ethics in Engineering”, Tata Mc Graw Hill, New Dclhi, 2003.

T2 - Govindarajan M, Natarajan S, SenthllKumarV S, “Engineering Ethics”, PHI, New Delhi, 2009,

REFERENCES BOOKS:

R} - Charles B. Fleddermann, “Engineering Ethics”, Pearson Prentice Hall, New Jersey, 2004,

RZ - John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Delhi, 2003

R3 - Edmund G Secbaucr and Robert L Barry, “Fundamenmls ot Ethics {or gctcmlqtq and Engineers”, Oxford
University Press, Oxford, 2001
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Mapping of CQs with POs and PSOs

PO& | PO | PO [ PO |PO PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO| 1 | 2 | 3 | 4f{5s5! 6 7|8 o 10|} |1 2
Col 2 2 2 2 1 3 2 3 1 - - 2 2 2
co2 | 2 3 |3 223 12 3 2 | - - 3 2 2
coa| 2 | 2 | 3121 272 2131 2 -1-712 2 2
CO4 3 2 2 2 7 3 2 3 2 . i 3 2 2
cos | 2 33 [ 223 232 o 3 2 3
Avg | 22 |24 |26 | 2 {18 | 28 | 2 | 3 |18 - | - | 28 | 2 2

1-Low, 2-Medium, 3-High, “-” No correlation

Dew
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Programme Course Code Name of the Course L T P

B.E. 22E16202 Digital Signal Processing 3 0 0
1. Enumerate signals, systems, time and frequency domain concepts.
2. Recall the concepts of z-transforms.
Crf)urs-e 3. Interpret fundamental mathematical tools of DSP techniques.
Objective 4, Classify digital filters for processing of discrete time signals.
3. Categorize programmable digital signal processer and its applications.
R c o Instructional
Unit Description Hours
SIGNALS AND SYSTEMS
I Classification of systems: Continuous, discrete, linear, causal, stability, dynamic,time variance - 0.
Classification of signals: continuous and discrete, energy and power - mathematical representation of
signals— correlation - Sampling and quantization
DISCRETE TIME SYSTEM ANALYSIS
n Definition - region of convergence -properties of z-transform - inverse z - transform ~convolution 9

Transform Analysis of LTI Systemns - analysis of linear time invariant systems in the z domain -
Solution of Difference Equations using z-Transform.

DISCRETE FOURIER TRANSFORM AND COMPUTATION
Il DFT - properties - IDFT -convolution- overlap add and save method - Efficient computation of the 9
DET using Radix - 2 FFT algorithms - Decimation in time - Decimation in frequency.

DESIGN OF DIGITAL FILTERS
Design of 1IR filters - characteristics of commonly used analog filters - Butterworth and Chebyshev
IV filters - digital design using impulse invariant and bilinear transformation. Design of FIR filters - 9
Symmetric and Antisymmetric FIR filters - Windowing techniques - Structures realization of digital
- filters. :

DIGITAL SIGNAL PROCESSORS
v General and special purpose digital signal processors - Introduction to programmable DSPs -

Architecture of TMS320C5X - assembly language instructions - instruction pipelining in C3x -
application programs in C5x - DSP applications.
Total Instructionat Hours 45
CO1:  Understand about discrete time signals and systems.
CO2: Demenstrate the use of z transforms for signal processing applications.
Course CO3:  Apply mathematical tools for all DSP techniques.
Outcome CO4:  Analyze lincar digital filters both FIR and HR using different techniques and ther associated
structures.
CO5:  Tllustrate the selection of DSP processors for different applications.
TEXT BOOKS:

Ti - 1.G. Proakis and D.G. Manolakis, “Digital Signal Processing Principles, Algerithms and Applications”, Fourth Edition,
Prentice Hall of India Learning Private Limited, 2008.

T2 - B.Venkataramani, M.Bhaskar, “Digital Signal Processors — Architecture, Programming and Applications™, Tata McGraw
Hilt,2603.

REFERENCE BOOKS:

R1 -Andreas Antonious, “Digital Signal Processing — Signals, Systetns and Filter”,Tata McGraw Hill , 2006,
R2 — Emmanuel C. Hcachor, Barrie W .Jervis, “Digital Signal Processing, a practical approach”, Pearson
Education, 2004.

R3 - S.K. Mitra, “Digital Signal Processing”. Third Edition, Tata McGraw Hill, 2006.

R4- AlanV.Oppenheim,RonaldW.Schafer with John R Buck, “Discrete Time Signal Processing”, Second

Edition,Pearson Education, 2009
. 4

WEB REFERENCE:
hitps://nptel.ac.in‘courses/t 1 7/102/1171 02068/



Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO PO | PO | PO PO PO | PO | PO S S
PSO 1 2 3 4 5 6 7 8 9 10 | 11 12 1 2
CcO1 3 2 2 i - - - - - - - 2 3 2
co2 3 3 2 1 - - - - - - - 2 3 3
Co3 3 3 2 1 - - - - - - - ) 2 3
€04 | 3 3 2 | - - - - - - - 2 3 3
cos| 3 13 |3 1 - T -1 -1-1T-1271:3 3
Avg 3 2.8 2.2 1 - - - - - - - 2
1-Low, 2-Medium, 3-High, “- No correlation
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Programme Course Code Name of the Course L

B.E 22EI6001 Process Control Laboratory 0o ¢ 3
1. To provide exposure in control of various process control systems.
Course 2. To impart on designing of multi loop process contral.

Obiective 3. To familiar with the working of P, P1, PID Controllers and Tuning.

! 4. To experimentally verify the design and implementation of controllers for various physical
processes.
E;c(;:t ’ Description of the Experiments

Simulation Based Experiments:

Design and Simulation of First Order and Second order Systems with and without

L transportation lag. H
2. Design and Simulation of Second Order System with and without PID Controller.

Tuning of PID controller for a mathematically described process using Ziegler-Nichols and
Cohen-Coon Method.

V]

4. Experimental study of Level process for Servo and Reguiator Operation.
5. Experimental study of Flow process for Servo and Regulator Operation.
6 Determination of characteristics of Preumatically actuated Control Valve (with and without
’ Positioner).
7. Experimental study of Pressure process for Servo and Regulator Operation.
8. Design and implementation of ON-OFF controller for the Temperature Process
g Perform and analyze the Step response of Ihteracting and Non-interacting tanks,
10. Implementation of PID based Position control of AC/TYC serve motor.
11 Design and implementation of Complex Control system (Ratio/Cascade/Feed forward).
12 Study of wiretess remote monitoring of process control plant using loT.
Total Practical Hours 45

CO1: Infer the effect of different control modes on various processes.
CO2: Design the controller parameters using different tuning process.

Course ;. N .
Outcome CO3: Evaluate the servo and:.regulator response for various process control systems.
C0O4: Analyze and verify the complex multi loop control system characteristics,
CO5: Demonstrate the cantrol system response for servo motor applications
REFERENCES:

R1-George Stephanopoulos, Chemical Process Control: An Introduction to thr-:ofy and Practice, Pearson 2008.
R2- Laboratory manual prepared by the Department of Flectronics and Instrumentation Engincering, 2022.

Mapping of COs with POs and PSOs

PO& | PO | PO | PO (PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO| 1 | 2 | 3 | 4|56 |7 8|9 10|12, 1 2
ol 3 T s 2 {23 -7 . -~ T -7 -"T2/]"> 3
co2! 3 R R 2 3 3
cos| 3 | 2 3 |23 - 2] - 2 3 3
CO4 2 3| 2 2 2.0 - - - - 3 - 3 2 3
cos | 3 3 03t 2 3 | -0 112 - 2 3 3
Avg | 28 128 |26 | 2 |28 - | - [ - C 22 - 122 26 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme  Course Code Name of the Course _ L T P
B.E. 22EI6002 Virtual Instrumentation and Data Acquisition Laboratory 0 0 3 2

1. Observe the basic graphical programming knowledge using LabVIEW platform.
Course 2. Design the programming for process control and other applications
Objective 3. Make use of data acquisition concept to interface real time instruments.
ENth‘ Description of the Experiments

o.
1. Verification of Arithmetic and Boolean operations.
5 Program to find Addition of first “n’ natural numbers using FOR and

: WHILE loop.
3. Implementation of Array functions.
4. Implementation of Cluster functions.
5. Program for irnplementing Seven segment displays.
6. Program to perform Traffic light control.
7. Generation of Waveform and its measurements.
8. Program [or controlling the speed of a DC motor using PID Controller.

9 Design Of P, P1 And PID Controller For Pressure Monitoting System
o Using LabVIEW

10, Design of rectifier circuit using MULTISIM.

11 Simulate the measurement of voltage using DMM
f2. Program to control Temperature by using Thermocouple and DAQ.

Total Practical Hours 45

CO1: Discuss about basic concepts of virtual instrumentation and its programming.

Course CO2: Generalize the graphical programming knowledge with data flow concept.
Outcome L - . -
CO3: Compose the data acquisition concepts for interfacing real-instrument.
REFERENCES:

R1-Jovitha Jerome, “Virtual Instrumentation using LabVIEW?”, PHI Learning Pvt. Ltd., 2010
R2- Laboratory manual prepared by the Department of Electronics and Instrumentation Engineering, 2017,

Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | FSO | PSO
PSO| 1 | 2 | 3 | a|s |6 | 7|89 |[1w0]| 121 z
cot| 3 |3 | 222 -1T-1-"1-T7T-1-1Tn-2 2 3
cozl 33323 -1 -1-71-1-1-1-¢2 3 3
cosi 3 v 2 |3 23 - -1 -] -T2 3 3
coa| 2 | 3|2 22— T - | -74-7-7S-: 2 3
cos| 3 [ 31323 -1 -1T-1-1-71-12=:2 3 3
Avg | 28 |28 126 2 |26 - | - 1 - | -1 -1"- 1221726 3

1-Low, 2-Medium, 3-High, “-” No correlation




Programme Course Course Title LT P C

Code

BE/BTECH 22HE607i Soft Skills-V 00 0 1

Course

1. To make the students aware of the importance, the role and the content of soft skills through
instruction, knowledge acquisition, demonstration and practice.

Objectives: 2. Tolearneverythingfromequationstoprobabilitywithacompletelydifferentapproach.

Unit

il

HI

Course
QOutcome

3. Tomakethéstudentslearnonanincreasedabilitytoexplaintheproblemcomprehensively.

- I .
Description nstructional
Hours

Group Discussion & Presentation Skills: GD skills — Understanding the objective and skills

tested in a2 GD ~ General types of GDs —Roles in a GD - Do’s &Deon’ts-Moack GD &
Feedback - Presentation Skills — Stages involved in an effective presentation — selection of topic, 10
content, aids — Engaging the audience—Time management-Team

Building-Mock Presentationsé Feedback

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

HE

Business Etiquette & Ethics: Etiquette — Telephone & E-mail etiquette — Dining etiquette — do’s
& Don’ts in a formal setting -- how to impress - Crisis Management - Ethics— 10
ImportanceotEthicSandValueanhoiceszithi]emmasfaced—DiscussionS from news headlines.

Total Instruction Bours 30

Students will have learnt to keep going according to plan, coping with the unfamiliar, managing
disappointment and dealing with conflict.

CO1:

: CO?: Students willActivelyparticipatemeetings,GroupDiscussions/interviewsandprepare& deliver

presentations

Co3: Students willdefineprofessionalbehaviorandsuggeststandardsforappearance,actions and attitude in a
Business environment

7
I
£

£

Dean (A ademiics)
HiCET

99



100



PROFESSIONAL ELECTIVE VERTICALS
Vertical I - Applied Instrumentation

Programme Course Code Name of the Course L T
B.E. 22E16301 Optical Instrumentation 3 0
I. Educate the basic elements of optical fiber and its properties.
C 2. Understand the various optical electronic sources and their applications.
Obt.)urts_e 3. Impart the knowledge about Interferometry methods.
Jechive 4. Learn the fundamentals of Laser.
5. Familiarize about Hologram and medical applications,
Unit Description

! Absorption losses - Scattering losses - Dispersion - Fiber Optic Connectors - Splices- Fiber termination - Optical
sources - Optical detectors.
OPTO ELECTRONIC DEVICES _
m Photo diode, PIN, photo-conductors, Solar cell, Phototransistors- materials used to fabricate LEDs and lasers
design of LED for optical communication- response times of LEDs — LED drive circuitry- Fiber optic Sensors -
Fiber optic instrumentation system - Types of modulators - Moire fringes.
INTERFEROMETRY
m interference effect, Radiometry, types of interference phenomenon and its application, Michelson’s Interferometer
and its application - Refractometer, Rayleigh’s interferometers, spectrographs and Monochromators,
Spectrophotometers, Calorimeters, medical optical instruments.
LASER FUNDAMENTALS AND APPLICATIONS
Fundamental characteristics of lasers - Laser Levels - Properties of laser - Laser modes - Cavity damping - Types
v of lasers- gas lasers, solid lasers, liquid lasers, semi conductor lasers - Laser for measurement of distance, length,
velocity, acceleration, current, voltage - Material processing - Laser heating, welding, melting and trimming of
material, removal and vaporization.
HOLOGRAFPHY AND MEDICAL APPLICATIONS
Holography - Basic principle - Methods - Helographic interferometry and application, Holography for non-
v destructive testing - Holographic components - Medical applications of tasers - laser and tissue interactive - Laser
mstruments for surgery - Removal of tumors of vocal cards - Brain surgery - Plastic surgery - Gynaecology and
Oncology.
Total Instructional Hours
CO1:  Toterpret the various building blocks of industrial instrumentation systems.
CO2:  Classify the various Opto- electronic devices for a suitable application.
Course CO03:  Elucidate different methods of Interferometry.
Outcome

INTRODUCTION TO OPTICAL FIBERS .
Principles of light propagation through a fiber - Different types of fibers and their properties, fiber characteristics -

CO4.  Elaborate the concepts of laser and apply lor suitable industrial applications.
CO3:  Demonstrate the working of various laser instruments for medical applications.

TEXT BOOKS:
Tt - R.P.Khare, “Fiber Optics and Optoelectronics”, Oxford university press, 2008.

T2 - L Wilson&] F B Hawkes, Opto Electronics: An Introduction, Prentice Hall of India,3rd edition, 2011.
REFERENCE BOOKS:

R1 - John and Harry, “Industriat lasers and their application™; McGraw-Hill, 2002, L
R2 - .M. Senjor, “Optical Fiber Communication —Principles and Practice”, Prentice Hall of India, 20305~ ‘
R3 - M. Arumugam, “Optical Fiber Communication and Sensors”, Anuradha Publication, 2002, N
R4 - John F. Read, “Industrial Applications of Lascrs”™, Academic Press, 2012,

WEB RESOURCES:
hups:/foptel.ac.infeourses/ 102/108/102108082/4

Instructional
Hours
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Mapping of COs with POs and PSOs

po&| po | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | BSO | PSO
PSO | 1 2 314|516 (7| 8 9 | 10| 11 | 12 1 2
CcO1 3 3 2 2 1 - - - - - - 2 2 3
coz| 3 3 31212 - i . - - - 2 3 3
co3 | 3 2 3 2.0 2 - 1 - - - - 2 3 3
co4 | 2 3 2 12 2 - - - - - - 3 2 3
cos| 3 3 312 2 - - - - - - 2 3 3
Avg i 28 |28 [26 [ 2 [18] - to04]| - - - - 122 26 3
1-Low, 2-Medium, 3-High, “-” No correlation
Dean (4 demics)

HIiCET
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Programme Course Code Name of the Course L

Course
Ohbjective

Unit

I

I

v

Course
Outcome

B.E. 22E16302 Project Engineering and Management 3 0

Learn the basic functions of management tn an organization

. Study the importance of planning and also the different types of plans.
Understand the different types of organization structure in management
Know the basis and importance of directing and controlling in management
Understand the importance of project management..

e S

Description

INTRODUCTION TO MANAGEMENT CONTEXT

Management definition — Science or Art — Manager versus Entrepreneur — types of managers —
managerial roles and skills — Evolution of Management — Scientific, humian relations , system and
contingency approaches — Types of Business organization — Sele proprictorship, partnership, company-
public and private sector enterprises — Organization culture and Environment — Current trends and
issues in Management.

PLANNING

Nature and purpose of planning ~ planaing process — types of planning — objectives - semng objectives
— policies — Planning premises — Strategm Management — Planning Tools and Technigues — Decision
making - steps and process.

ORGANISING & DIRECTING

Introduction, Organizational Design, Bicrarchical Systems ', Organization Structure, Types of
Organization Structure, Formal and Informal Organization, Factors Determining Span of Management,
Centralization and Decentralization, Span of control, Understanding authority and responsibility,
Principles of Delegation, Authority, Developing a culture of Innovation and performance
CONTROLLING AND ISSUES IN MANAGEMENT

System and process of controlling — budgetary and non-budgetary control technigues — use of
computers and IT in Management control — Productivity problems and management — control and
performance — Direct And Preventive Control — Reporting. Contemporary Issues In Management:
Corporate Governance Social responsibilities — Ethics in business — Recent issues.

PROJECT MANAGEMENT

Project: meaning, Different types, why to manage, cost overruns centres, various stages of project
execution: cenception to commissioning. Project execution as conglomeration of technical and
nontechnical activities, Detailed Engineering activities, Pre project execution main clearances and
documents, Project team: Role of each member, Importance Project site: Data required with
significance, Project confracts

Total Instructional Hours

Instructional

Hours

9

45

CO1: Describe the concepts of management, administration and the evolution of management thoughts.

CO2: Understand and apply the planning concepts.

CO3: Explain the different organizational structures and understand the staffing process.
CO4: Analyze the various motivatienal and leadership theories and controlling processes.
CO35: Understand and analyze the various Contemporary Issues in Management.

TEXT BOOKS:

T1-Stephen P. Robbins and Mary Coulter, “Management”, Prentice Hall of India, 8th edition. 2012
T2-Harold Koontz &amp; Heinz Weihrich “Essentials of management” Tata Mc Graw Hill, 1998,
REFERENCE BOOKS:

R1 - Charles W L Hil}, Steven L McShane, “Principles of Management”, Megraw Hill Educatien, Special Indian

Edition, 2007
R2 - Tripathy PC &amp; Reddy PN, “Principles of Management”, Tata McGraw Hill, 1999,

R3 - JAF Stoner, Freeman R.E and Daniel R Gilbert “Management”, 6th Edition, Pearson Education, 2004.

R4-. John M. Nicholas, Herman Stevn Project Management for Enginecring, Business and Technology, Taylor & Francis,

2020, ISBN:9781000092361.
WEB RESOURCES:
https://onlinecourses.nptel.ac.in/noc20_mg58/preview
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO [PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO |} PSO
PSO | 1 2 314|567 8 o 10| 11 | 12 1 2
CO1 3 3 2 2 1 - - 1 - - - 2 2 2
co2| 2 3 13| 24121] -1 - 1 - -] - 2 3 2
co3| 3 [ 2V 3 |22 |- |- v | -]-1-12 1 3
CO4 2 3 2 2 2 - - 1 - - - 3 I 3
cos | 2 2 3 2 2 - - 1 - . _ 2 3 2
Avg | 22 |26 |26 | 2 |18 - | - 1 ST o - e 22 1 22

1-Low, 2-Medium, 3-High, “-” No correlation
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Vertical I - Healthcare Instrumentation

Programme Course Code Name of the Course

B.E 22E16303 Medical Reboties
1. Recall the need of medical robots
2. familiarize the concept of tracking and localization

Course . - .
Objectiv 3. Outline the design concept of medical robots
jective 4. Infer the details of robots in surgery

5. Generalize the application of robotics in medical practice.

Unit Description

INTRODUCTION

I

1

Course
Outcome

Introduction to medical robetics - Types of medical robots - Navigation - Mation Replication -
Potential impact of medical robots, level of human intervention - Interventional radiology for
engineers — State of art of robotics in the field of healthcare - DICOM — Teleoperated robots -
growing healthcare challenges. '

LOCALIZATION AND TRACKING

Medical sensors - Position, Range and velocity sensors - Tracking -Tracking - Mechanical linkages-
Fiber opfic tracking systems - MIS Robot design concepts - Image processing and analysis — Medical
imaging modalities - Robot compatibility with medical imagers - hnage segmentation and modeling
- Tracking devices.

DESIGN OF MEDICAL ROBOTS

Medical robots: History -~ Automation and Navigation Challenges - Characterization of gestures to
the design of robots - Design methodologies - Technological choices - Development of surgical
robotics systems- Perceptual docking for synergistic control- Parallel manipulator - Hyper redundant
and continuum Robots

ROBOT ASSISTED SURGERY

Minimally invasive surgery and robotic integration - Development of surgical robotics systems -
Perceptual docking for synergistic control - Radiosurgery - Qrthopedic Surgery - Urelogic Surgery
and Robotic Imaging - Cardiac Surgery -Neurosurgery - Surgical navigation Calibration Rigid and
non-rigid registration

REHABILITATION ROBOTICS

Physiological basis of neuromata recovery - Framework for neuro-rehabilitation robotics: implication
and recovery - Actuators and sensors and prosthetic robots - Existing orthopedic robotic systems -
Kuee replacement surgery - Rehabilitation for Limbs - Robots in Physiotherapy - Rehabilitation and
wearable robots -Brain Computer Interface Robot - Autism Robot - hand casc studies

Total Instructional Hours

CO!l: Identified various medical robots and their potential applications.

C02:  Recognized the position tracking and hybrid systems

€O3:  Understand the concepts of robots jn medical fielkd.

CO4:  Estimate the application of medical robots in various surgical procedures.
CO5:  Infer medical robotic system for medical care

TEXT BOOKS:

T1 - Paula Gomes, "Medical robotics Minimally invasive surgery”, Woodhead, 2013 o
T2 - Jaydev P Desai, Rajni V Patel, Antoine Ferrcira; Sunil Kumar Agrawat, "The Encyclopedia of Medical Robotics”,
World Scientific Publishing Co. Pvt. Ltd, 2019

REFERENCE BOOKS:

R1 —Jocelyne Troccaz , "Medical Robotics”, John Wiley & Sens Incorporated, 2013,
R2-FaridGharagozloo "Robotic Surgery”, Springer, 2022,

L3 ' i

Instructional

Hours

9

45
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO PO | PO | PO | PSO | PSO
PSO | 1 2 3 | als| 617|809 10|12 o2
cor| 3 3 2 2 1 - - - - - - 2 2 2
co2| 3 3 13 272 - -1 - - - | - 3 2 3
co3 | 2 2 3 2 2 - - - - - - 3 3 2
co4 | 3 3 2 2 2 - - - - - - 3 3 3
cos| 3 3 302 ] 2 - - - - - - 2 2 2
Avg | 28 [ 28 26 | 2 [18| - | - | - ) - 126 24 1 24

1-Low, 2-Medium, 3-High, “-” No correlation

3
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Programine Course Code Name of the Course L

" B.E 22E16304 Diagnostic and Therapeutic Equipments 3 0 3

Course
Objective

1. Familiarize the need of coronary care equipment’s

2. Understand the concept of various therapy equipment
3. Outline the importance of respiratory care equipment’s
4. Infer the details of sensory diagnosis

5

. Generalize the techniques of therapeutic equipment.

Unit

Instructional

Description
P Heurs

CORONARY CARE EQUIPMENTS
Cardjac pacemakers: different modes of operation, externa) and implantable pacemakers, pacemaker
I standard codes -Drefibrillator: AC and DC defibriltator Implantable defibrillator and automated 9
external defibrillator- Pacer- cardioverter defibriflator, defibrillator analysers -Heart lung machine
(HLM) and types of oxygenators

PHYSIOTHERAPY, ELECTROTHERAPY AND PHOTOTHERAPY EQUIPMENTS

I Short wave diathermy - Microwave diathermy - Ultrasonic therapy unit - Electro diagnostic and

therapeutic apparatus - Interferential current therapy, Transcutaneous electrical nerve stimulation o
(TENS) - Spinat cord stimulator, bladder stimulator, deep brain stimulation - Photo therapy unit
INSTRUMENTS DEALING WITH BONES AND RESPIRATORY CARE

1 Respiratory care equipments: humidifier, nebulizer, aspirators - Ventilators and types, capnography 9

- Anesthesia machine - Baby incubator MDY measurements: Single X-ray absorptiometry (SXA) -

Dual X-ray absorptiometry (DXA) - Quantitative ultrasound bone densitometer

SENSORY DIAGNOSIS AND HEARING AID EQUIPMENTS

IV Mechanism of hearing, sound conduction system - basic audiometer, pure tone audiometer - Speech 9
audiometer, bekesyaudiometer system - Evoked response audiometry system - Hearing aids,
cochlear implants - Tonometry - Measurement of basal skin response and galvanic skin response

SURGICAL AND THERAPEUTIC EQUIPMENTS

v Surgical diathermy unit - Endoscopy basic components and fypes - Laparoscope, gastro scope,

bronchoscope

- Cryogenic techniques and application - Operating microscope, arthroscopy -

Modem lithotripter system, laser Hthotripsy

COo6:
Course CO7:
Outcome CO8:
COY:

CON:

TEXT BOOKS:

Total Instructional Hours 45
Identified vartous coronary care equipments.
Recognized the concept of various therapy techniques
Understand the concepts of respiratory care equipments.
Outlined the concept of sensory diagnosis
Inter the various techniques in therapeutic equipments

T1 - R.S.Khandpur, ‘Handbook of Bio-Medical instrumentation’, Tata McGraw Hill Publishing Co L.ad., 3rd

edition, 2014

T2 -Albert M.Cook and Wehster.J.G, “Therapeutic Medical Devices”, Prentice Hall Inc., New Jersey, 1¥edition, 1982.
REFERENCE BOOKS: '

R1 -Cotton.P. B, and Williams. C. B, “Endoscopic Equipment, in Practical Gastrointestmal Endoscopy: The
Fundamentals”, Wiley-Blackwell, Oxford, UK, 6th edition, 2008.

R2-Mare. Safran, Bobby. Chhabra. A Miller.D., “Primer of Arthroscopy”,Elsevier Health Sciences, 2nd

edition, 2010.

R3 - John G.Webster, “Specifications of Medigal Instrumentation Application and Design”,Wiley India Pvt Ltd,
India, 4th edition, 2015.

107



Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 | 3|45 |6 |7 8|9 j1w|1n] 12 1 2
col | 3 3 2 2 1 - - - - - - b2 2 2
coz| 3 3 3 2 2 - - - - - - 2 2 3
co3 | 3 2 3 2 2 - - - - - - 2 3 2
co4 i 3 3 2 2 2 - - - - - - 3 3 3
cos5 | 3 3 3 2 2 - - - - - - 2 2 2
Avg | 3 | 28T26] 2 [18] - - - - - 1i- 1221 24 | 24
1-Low, 2-Medium, 3-High, “-” No correlation
Ch%, Dean (Ac\a 1em E Lo }
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Vertical 111 - Advanced Measurements and Control

Programme Course Code Name of the Course
B.E. 22E16305 Virtual Instrumentation
1. Understand the basics of Virtual Instrumentation
Course 2. Ilustrate the programming concepts in LabVIEW .
Obiective 3. Explain about Data Acquisition and Control in Virtual Instrumentation
] 4, Interpret the different instrument interfaces.
5. Illustrate real time control in Virtual Instrumentation.
Unit Description
INTRODUCTION TO VIRTUAL INSTRUMENTATION
1 History of Virtual Instrumentation (V1), advantages, block diagram and architecture of a virtual
instrument, Programming paradigms — Virtual Instrumentation - LabVIEW software — LabVIEW
basics — LabVIEW envirenment.
BASICS OF LABVIEW
1 Creating, Editing and debugging a V1 in LabVIEW — Creating 2 sub VI -- Loops and charts — Case
and sequence structures — File /O — VI customization.
DATA ACQUISITION AND CONTROL IN V]
A/} and DA converters, Plug-in Analog Input / Output cards — Digital Inpuat and Output Cards,
Il  Organization of the DAQ VI system — Scanning multiple analog channels — Issues involved in
selection of Data acquisition cards — Data acquisition modules with serial communication
INSTRUMENT INTERFACES
IV Current loop, RS 232C/RS 485, GPIB, System basics, Interface basics: USB, PCMCIA, networking
basics for office & industrial application VISA, image acquisition & processing, Motion Control.
REAL TIME CONTROL IN VI
V  Designs using VI Software - ON/OFF controller — Proportional controfler — Modeling and basic

control of level and reactor processes — Case studies on development of HMI, SCADA in VI

Tetal Instructional Hours

CO1: Summarize the fundamental concepts of Virtual Instrumentation
CO2: Qutline the data flow ir- LabVIEW programming .

Course Qutcome  CO3: Infer about Data Acquisition cards and Control in Virtual Instrumentation

C04: Classify the different instrument interfaces.
CO35: Develop real time control in Virtual Tnstrumentation

TEXT BOOKS:
T1 - Ierome, Jovitha, “Virtual Instrumentation and LABVIEW”, PHI Learning, New Delhi, 1st Edition, 2010
T2 - Gary Johnson, “LABVIEW Graphical Programming”, McGraw Hilt, 4 th Edition, 2006,

REFERENCE BOOKS:
R1 - leffrey Travis, Jim Kring “LabVIEW for Everyone: Graphical Programming”, Prentice Hall, 2606
R2 - Buchanan, W. “Computer buses”, CRC Press, 2000

WEB REFEREENCE:

»

https://learn.ni.com/learn/article/labview-tutorial

Instructional
Hours

9

45
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
POl 1 | 2 |3 4|56 | 7|8 9|01 121 2
cor| 3 | 3|22 1-1-1-1-1-1+-1n~2 2 3
coz| 3 |3 13 | 2v2 | - |1} - | -1-1-]2 3 3
cos | 3 |2 |3 2|2 -1} -|-]-1-1]2 3 3
cos| 3 | 3 [ 21221 -1-1-1-1|-1-1S7:3 2 3
cos| 3 | 3 |3 [ 2271 -1[]-1-1-1-71-1:2 3 3
Avg | 3 |28 |26 2 [18] - Joa] - [ - | - | - |22] 26| 3

1-Low, 2-Medium, 3-High, “-” Neo correlation
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Programme Course Code Name of the Course L T P

Course
Objective

Unit

B.E. 22E16306 Machine Monitoring and Control 3 1] 0 3

Familiarize with the concept of condition-based maintenance for cffective utilization of machines.
Impart the knowledge of artificial intelligence for machinery fault diagnosis.

Give basic knowledge on vibration monitoring.

Study the machinery vibrations using signal processing techniques.

Provide knowledge on Machine learning techniques for condition monitoring.

W L=

Description Instruetional
P Hours

INTRODUCTION TO MACHINE CONDITION MONITORING
Maintenance and management systems, basic principles of maintenance strategies — preventive 9

! maintenance, predictive maintenance - Machinery condition monitoring - Present status - Fault
prognosis - Future needs.
MACHINERY MAINTENANCE

1 Condition Monitoring and Diagnostics of Transformer — transformer diagnosis using dissolved gas 9
analysis, dielectric strength - Benefits of planned maintenance — Bath tub curve - Failure Modes Effects :
and Criticality Analysis (FMECA).
INTRODUCTION TO MACHINERY VIBRATION AND MONITORING

m Characteristics of Vibration systems — Mode shapes & operational deflection shapes — Experimental 9
modal analysis — Principles of vibration monitoring — Machinery faults diagnosed by vibration analysis.
SIGNAL PROCESSING IN MACHINERY MONITORING

v Fourier Transforms - Fourier signal Analysis — FFT properties - FFT model analysis — Time domain 9
analysis — Time-frequency analysis — Signal filtering — Cepstrum analysis — Health condition of
compressor & engine,
MACHINE LEARNING FOR CONDITION MONITORING

AV} Machine Learning fundamentals: Machine leamning tools - Feature extraction and feature selection 9
methods — Feature reduction — Classification techniques — Case studies of condition monitoring in
Nuclear plant components, Distillation column.

Total Instructional Hours 45
CO1:Ability to identify the faults in machinery '
C02:Choose the proper maintenance strategies and condition monitoring techniques for identification of fallure
Course in a machine
QOutcome CQ3:Construct a classifier model based fault diagnosis.

CO4:Predict the faulty component in a machine by analyzing the acquired vibration signals
CO5: Ability to analyze & build a mode] using Machine learning tools.

TEXT BOOKS:
T1 - Comelius Scheffer and Paresh Girdhar, “Practical Machinery Vibration Analysis and Predictive Maintenance™,
Eisevier, 2004.
T2 - A. R, Mohanty, “Machinery Condition Monitoring: Principles and Practices™ , CRC Press, Taylor & Francis, Ist
Edition, 2017.
REFERENCE BOOKS:
R1 - Stephen Marsland, Machine Learning: An Algorithmic Perspective, 2nd Edition, 2014, CRC, Press.
R2 - Colacot, “Mechanical Fault Diagnosis and Condition Monitoring”, Chapman- Hall, Ist Edition, 2011.
R3 - Davies, “Handbook of Condition Monitoring — Techniques and Methodology”, Springer, st Edition, 201 1.
R4 - lan H. Witter, Eibe Frank, Mark A. Hall, Data Mining: Practical Machine Learning Tools and Technigues, Elsevier,
3rd Edition 2011.
WEB RESOURCES:

bitps:/oniinecourses.npicl.ac.in/noc2_cs29proview

2. htpsiawww.udemy.com/iopic/maintenance-management’

[
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Mapping of COs with POs and PSOs

po&| PO | PO | PO (PO | PO | PO (PO | PO ! PO | PO | PO | PO | PSO | PSO
PSO | 1 2 3 | 4|5 6 | 7 8 9 |10 | 11 | 12 1 2
coir; 3 3 2 2 1 - - - - - - 2 2 3
C02 3 3 3 2 2 - 1 - - - - 2 3 3
co3 | 3 2 3 2 2 - 1 - - - - 2 3 3
co4 | 2 3 2 [ 21 2 - _ - _ _ ] 3 2 3
CO5 3 3 3 2 2 - - - - - - 2 3 3
Avg | 28 128 26 2 18] - (04| - - - - 22 1 26 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Vertical IV - Electronies & Communication systems

Programme Course Code Name of the Course L

B.E. 22E16307 Semiconductor Manufacturing 3 6
5 Introduce the basic process of semiconductor manufacturing.

Course 6. Understand the process of oxidation based IC fabrication methods.

Obiective 7. Impart the knowledge on Etching and film deposition process.
1 8 Explore the Manufacturing Process Integration technology.
5 Familiarize the steps or process involved in IC chip fabrication
Unit Description

i1

i1

v

Course
Outcome

INTRODUCTION TO SEMICONDUCTOR MANUFACTURING

Semiconductor physics - Historical perspective, processing overview, semiconductor materials, semiconductor
devices, Fabrication steps — Semiconductor cleanroom substrates processing technology. Thermal oxidation, RTP,
laser and spike processing -Doping and impiantation.

CRYSTAL GROWTH, SILICON OXIDATION, PHOTOLITHOGRAPHY

Fundamentals of Photolithography, contrast, resist, masks, multiple exposure - Silicon crystal growth, material
characterization, thermal oxidation process, impurity redistribution -masking properties of silicon dioxide,
oxidation thickness characteristics — EBL.

ETCHING, DIFFUSION, 1ION IMPLANTATION, FILM DEPOSITION

Erching: Basic process - Wet chemical etching, Dry etching, hasic diffusion process, extrinsic diffusion, lateral
diffusion — Photolithography - [on Implantation, implanted damage and anncaling, epitaxial growth techniques,
structures and defects, diclectric deposition.

PROCESS INTEGRATION

Passive components, bipolar technology, MOSFET Technology, MESFET Technology, MEMS Technology —
Silicon photonics - Silicon-On-Insulator (SO1) - Fully Depleted (FD} SOI, Partially Depleted (PD} SOI, Junction
Less SOL.

IC MANUFACTURING

Electrical testing, packing, statistical process control, computer integrated manufacturing, challenges for
integration, Digital circmts design, impact of device performance on digital circuits, leakage performance trade off
-System-on-a-chip.

Total Instructional Hours

€O6:  Interpret the various process involved for semiconducior manufacturing.

CO7:  ldentify the lithographic process and its masking in fabrication technology.

CO8:  Explain the processes- etching, deposition invoived in semiconductor manufacturing.
COY9:  Infer the bipolar technology integration for circuit fabrication.

CO10: Tlustrate the computer based 1C manufacturing process and its and challenges.

TEXT BOOKS:

Instructional
Hours

45

T4 - Stephen A. Campbell, “Fabrication Engineering at the micro-and Nanoscale”, 4th Edition, Oxford University Press,

2008

T2 - Hong Xiao, Imreduction to Semiconductor Manufacturing Technology — Second Edition, SPIE Press, 2012,
REFERENCE BOQKS:

R - M. J. Madou, Fundamentals of Micro fabrication, 2nd Edition, CRC Press, 2011.

R2-.G.5. Mayand 5. M. Sze, Fundamcma]s of Semiconductor Fabrication, Wiley India, 2004

R3 - Sunipa Roy, Sclid State & Microelectr onics chhnology Bentham Science Pubiishers, 2023

WEB RESOURCES;

https:/mptel.ac.in/courses/1 08106181
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 3 | 4|56 7|8 9 ;10| 11 | 12 1 2
cotr| 3 3 2 2 1 - - - - - - 2 2 3
coz2| 3 3 3 2 2 - 1 - - - - 2 3 3
coz| 3 2 3 2 2 - 1 - - - . 2 3 3
CO4 3 3 2 2 2 - - - - - - 3 2 3
cos | 3 3 3 2 2 - - - - - - 2 3 3
Avg | 3 [ 28126 2 18] - |04] - - - - 1221 286 3.
I-Low, 2-Medium, 3-High, “-” No correlation
a'?jjurma 0 - Bos L I n o g
EIF - oiopyp Hicey
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Programimne Course Code - Name of the Course L T P C
B.E. 22E16308 Industrial Electronics 3 6 0 3

1. Discuss the operation of power semiconductor devices and their switching characteristics
2. ' Design controlled converter circuits and learn it’s applications.
Course 3. . Differentiate the operation of various chopper circuits and find suitable applications.
Objective 4,  Analyse the operation of inverter circuits for 120° mode and 180° mode operation and design
appropriate applications.
5. Classify DC and AC drives based on its operation.
. . Instructional
Unit Description Hours

POWER SEMICONDUCTOR DEVICES

1 Power Diode, SCR, TRIAC, GTO, BIT, MCT, MOSFET, IGBT, Power Integrated Circuits(PIC’s) - 9
Static and Dynamic characteristics - Triggering and commutation circuit for SCR - Design of Driver
and snubber circuit-protection circuits- Sirmulation tools.

PHASE CONTROLLED CONVERTERS

iL 2 pulse, 3 pulse and 6 pulse converters - performance parameters - Effect of source inductance - Dual 9
converters - steady state analysis-Introduction to matrix converters and cycloconverters-
Applications:Heating and Lighting control.

DC TO DC CONVERTER :

I Step down and step wp chopper - control strategy - Commutation in choppers - Switched mode 9
regulators - Buck, Boost, Buck- Boost converter - Resenant Converters and its topologies-
Applications:Battery operated Vehicles,

INVERTERS
Inverters Basics - PWM techniques - Single phase and Three Phase Voltage Source Inverters (120°
v mode and180° mode) - Current Source Inverter - Voltage and Harmonic Control - Space Vector 9

Modulation techniques for inverters- introduction to multilevel inverters-Applications-:Solar PV
- SYsStems.

DRIVES AND CONTROL

vV Static and Dynamic equations of dc and ac machines — Electrical breaking — Rectifier and chopper 9
control of DC drives — Principles of v/ control of AC drives — Open loop and Closed loop schemes
for DC and AC drives(Block diagram approach only) — Introduction to vector control of AC drives.

Total Instructional Hours 45

CO1T:0utline the operation of power semiconductor devices and their switching characteristics.
Course CO2:HMlustrate the operation of power electronic rectifier circuits and it’s applications.
Outcome CO3:1dentify the appropriate chopper circuit for various applications.
CO4:Choose the appropriate mode of operation of the imverter and it’s applications.

COS5: Compile the operation of AC and DC drives.

TEXT BOOKS:

T1 - M. H Rashid, “Power Electronics: Circuits, Devices and Applications”, Pearson Education, Fourth Edition, New Delhi, 2017
T2 - P. 5. Bhimbra “Power Electronics”, Khanna Publishers, FourthEdition, 2017.
REFERENCE BOOKS:

R1 -Joseph Vithayathil, “Power Electronics, Principles and Applications”, MeGraw Hill ST Reprint, 2015,

R2 - Ned Mohan, Tore. M. Undel and, William. P. Robbins, “Power Electronics: Converters, Applications and Design™, John
Wiley and sons, Third Edition, 2018

R3 — M. D. Singh and K.B. Khanchandani, “Power Electronics,” McGraw Hill India, 2014, R4 - MS Jamil Asghar * Power
Electronics”, PHI Learning 2009

WEB RESOURCES:

https://archive.nptel.ac.in/courses/108/102/108102 145/

LY
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Mapping of COs with POs and PSOs

po& | Po | Po | Po | PO | PO | PO | PO | PO | PO | PO | PO | PO | FSO | P8O
PSO | 1 2 {3 | a|s |6 | 7] 8|9 |10} 12 1 2
COol 3 3 2 2 1 - - - - - - 2 2 3
co2 3 3 3 2 2 - 1 - - - - 2 3 3
co3z | 3 2 3 2 2 - 1 - - - - 2 3 3
CO4 2 3 2 2 2 - . i - - - 3 2 3
Cos 3 3 3 2 ) . _ _ _ - - 2 3 3
Aveg | 28 | 28 |26 | 2 [ 181 - |o4] - - - - 22 | 26 3
1-Low, 2-Mediam, 3-High, “-”* No correlation

Chaifiiian - Bos
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Vertical V - Control and Automation

Programme Course Code Name of the Course
B.E 22E16309 Advanced Control Theory 3
1. Recall the basics of state and state models.
2. List the methods of sampling and its stability iests.
Course .
Objective 3. THlustrate about non-linear systems.
4. Establish phase plane analysis on control systems.
5. lnterpret about stability analysis of linear and non-linear systems.
Unit Description

! of state equations. Phase variable and canonical forms of state representation - state transition matrix
- Controllabitity - Observability, State feedback design via pole placement technique.
SAMPLED DATA CONTROL SYSTEMS
I Sampling process - Z transform method - pulse transfer function - analysis of the sampling process -
data reconstruction and heold circuits - zero order hold circuit - Sampling theorem. Stability of
sampled data system - Jury's test, Bilinear Transformation.
NONLINEAR SYSTEMS
Introduction - characteristics of nonlinear systems. Types of non-tinearity -Analysis through
11 Linearization about an operating poini - harmonic linearization - Stability analysis by describing
Method - application of describing function for stability analysis of autonomeus system with single
. nonlinearity.
PHASE PLANE ANALYSIS
v Concept - Construction of phase trajectories for nonlinear systems and linear systems with static
nonlinearities - Singular points - Classification of singular points - Limit cycle - simple variable
structure system.
STABILITY ANALYSIS
v Definition of stability - asymptotic stability and instability, Equilibrium points - BIBO and relative
stability - Lyapunov stability criteria ~ Lyapunov methods to stability of linear and nonlinear
systems, continuous and discrete time systems.
Total Instructional Hours
CO1: Develop the state space model and < tate feedback design for advanced control systems,
Cour - CO2: Manipulate the sampled data control systerns and discrete centrol systems.
‘ourse : . . : .
Outcome CO3: Classify the hnear/non-linear system theory and thew representations.
€O4: Constructing the phase planc trajectorics for various nonkinear systems.
CO3: Evaluate advanced control system problems using various stability criterion.
TEXT BOOKS:

STATE YARIABLE REPRESENTATION
Introduction to state concept - state equation of linear continuous time systems, matrix representation

Instructional
Hours

45

T1 - Katsuhiko Ogata, “Modern Control Engineering”, Prentice Hall of India Learning Pvt Lid, 5™ Edition,2010.

T2 - Hassan K. Kahalil, “Non-linear Systems”, Pearson Education, 2002,

REFERENCE BOOKS :

R¥ - B.C.Kuo, “Automatic Control Systems”, Prentice Hall of India Pvt. Ltd., New Delhi, 1998,
R2 - M.Gopal, “Digital Control and State Variable Methods”, Tata McGrawHill, New Delhi, 2003.
R3 - A Nagoor Kant “Advanced Control System™, 2™ Edition, RBA publications, 2014.

R4 - H. Marquez;Nonfinear Control Systemns, Analysis and Destgn, Wiley, 2003, !
WEB RESOURCES:

https: nptel.ac.in/courses/ 108/106/108106162/
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Mapping of COs with POs and PSOs
PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
pso| 1 | 2| 3 |4|s |6 |7 |89 w0 |2 1 2
cor| 3 3 2 12 |1 - - - - - - 2 2 3
CO2 3 3 3 2 2 - - - - - - 2 3 3
co3| 3 2 302 2 - | - - - - - 2 3 3
co4 | 2 2 2 12| 2 - - - - - . 3 2 3
cos| 3 3 302 2 - - - - - - 2 3 3
Avg | 28 |26 126 2 [18] - | - | - - - - 122 26 3

1-Low, 2-Medium, 3-High, “-” No correlation .
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Programme Course Code Name of the Course L T

B.E.

Course
Objective

Unit

1I

i1

v

Course
Outcome

22E16310 Roboties and Automation 3 0

Introduce the fundamentals of Robots and its components,
Elucidate the concept of Kinematic mechanism of Robots.
Understand the working of robot drive systern and grippers.
Impart the knowledge of Robotic sensors and its uses.
Learn the Robot Programming methods

lU\;X&LaJI\J»—-

Description

BASICS OF ROBOTICS

Origin & various generation of robot — Laws of robots - Robotic System Components - Classification of robots ~
Neced of sensors in robots - Degree of freedom - End cffectors — Robotic manipulators - Need for automation -
Types of automation - robot part’s and their functions- need for robots- applications.

ROBOT KINEMATICS

Forward kinematics, inverse kinematics and the difference: forward kinematics and inverse Kinematics of
Manipulators with two, three degrees of freedom (in 2 dimensional), four degrees of freedom (in 3 dimensional) —
Trajectory planning — Robot Dynamics - Homogeneous transformation matrices, translation and rotation matrices,

ROBOT DRIVE SYSTEM AND END EFFECTORS

Pneumatic Drives — Hydraulic Drives — Mechanical Drives — Electrical Drives — D.C. Servo Motors, Stepper
Motor, A.C. Servo Motors — Salient Features, Applications and Comparison. Various Control schemes of robots -
End Effectors — Grippers — selection of grippers.

SENSORS IN ROBOTICS

Force sensors, touch and tactile sensors, proximity sensors, non-contact sensors, proximity sensors, Robotic
Machine vision system - camera, frame grabber, sensing and digitizing image data — signal conversion, image
storage, lighting techniques, image processing and analysis — data reduction, segmentation, feature extraction,
object recognition.

PROGRAMMING AND ROBOT AUTOMATION
Rabot Programming: Teach pendant programming, lead through programming, Robot programming languages —
VAL programming — Motion Commands, Sensors commands, Command, and simple programs Robots in

industrial Automation - Role of robots in inspection, assembly, material handling, underwater, space and medical
fields. '

Total Instructional Hours

COl:IHustrate the fundamentals of robots and their role of Automation.

CO2:Gain Knowledge about the robot kinematic mechanisn.

CO3:Explain the working of robot drive systemns and its components.

CO4: Apply knowledge on sensors and robotic vision system.

COS5:Familiarize on various Robotic programming and applications in Industrial antomation:

TEXT BOOKS:

T1-M.P.Groover, M. Weiss, R.N. Nageland N. G.Odrej, “Industrial Roboties”, McGraw-Hill,1996.

T2 - Deb S R and Preb S, —Robotics Technology and Flexible Automationd, Tata McGraw Hill Pve. Lid, 2010,
REFERENCE BOOKS:

Rt - D.K. Pratihar, “Fundamentals of Robotics”, Narosa Publishing House, New Delhi ;2017

R2 - K.S Fu, R.C Gonzalez, C.5.G Lee, * Robotics”, McGraw-Hill 1987.

R3 - Ghaosh, “Control in Robotics and Automation: Sensor Based Integration”™, Allied Publishers,1999.

R4 — 1.J Craig, “Introduction to Robotics”, Alddison-Wesley 1986.

WEB REFERENCE:

https://enlinecourses.nptel.ac.infnoc20_me56/preview

Instructional
Hours

45
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Mapping of COs with POs and PSOs

-
-

PO& | PO | PO | PO [ PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PS
pSO| 1t | 2 | 3| 4|56 |7 |8 |9 |10]|u]| 2! 2
cot| 3 | 3|2 21+ - -1 -41-1-41-1]21]?:2 3
coz| 3 |3 |3 i2]2]-11]-]-1]1-1-132 3 3
co3y| 3 2 3 2 2 - ] - - - - 2 3 3
CO4 3 3 2 2 2 - - - - - - 3 2 3
cos| 3 | 3 132 2] -|-1-1-1-1-1]~:2 3 3
Avg | 3 | 28 (26| 2 | 18| - Jo4| - | - | -] - 122! 26| 3

1-Low, 2-Medium, 3-High, “-” No cerrelation
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Programme

B.E

Course
Objective

Course Code ' Name of the Course L
22EI6311 Piping and Instrumentation Diagrams 3

b

Vertical VI - Process Instrumentation

o =

Introduce instrumentation standards and symbols used in process control systems.
Impart knowledge on instrument and function symbols for various process elements.
Understand and interpret P&ID symbols for pipes, equipment, and their identification.
Discuss the control concepts and basic control loops in process systems.

Outline on safety interlock and alarm systems to ensure safe operations in process plants.

Instructional

Unit Description

It

INSTRUMENT SYMBOLS AND STANDARDS:

Instrumentation standards: Purpose, Industry codes and standards, Government
Regulations —~ Application to Industries — Application to classes of Instramentation-
Identification Systems: ldentification System guidelines: Instrument Index — Multipoint,
— System Identification — Loop Identification number — Identification Letter Tables.

GRAPHIC SYMBOL SYSTEMS

Instrument Line symbols — Measwrement and control devices — AND/OR function
symbols — Discrete devices — Shared continuous devices — Shared On/Off devices —
Multipoint, Multifunction, Multivariable devices and Toops. Primary elements — Final
control elements — Electrical schematic symbols.

FUNDAMENTALS OF P&ID DEVELOPMENTF
Identification of P&ID and its role in process industries - P&ID Development Activity-

1 Anatomy of a P&ID Sheet - Reference Drawing Block — Main Body of a P&ID. Pipes

and Equipments: Fluid Conductors: Pipes, Tubes, and Ducts — Pipe Identifiers — Pipe
Symbol — Pipe Tag — Pipe fittings. Manual Valves and Automatic Valves - Examples.

INSTRUMENTATION AND CONTROL SYSTEM
Fundamentals of Instrumentation and Control - ICSS System Technology - ICSS

v Elements —Instrumients on P&IDs - Instrument Identifier — Signals: Comsnunication

Between Instruments — Different Instrument Elements - Sirnple control loops — Level and
Pressure, Flow and Temperature Control Loops — Composition Control Loops.

PLANT INTERLOCKS AND ALARMS

Introduction- Safety strategies — Concept of a SIS — SIS extent — Anatomy of a SIS: SIS
Element Symbols, SIS Final Elements, SIS Logic — Showing Safety Instrumented
Functions on P&IDs — Discrete Control ~ Alarm System: Anatomy of Alarin systems,
Alarm requirements, Alarm system Symbology, Concept of Common Alarm.

Total Instructional Hours

CO1 : Summarize the basics of instrumentation standards and symbols.
CO2 : Identify the instrument symbols and function symbels for various elements.

Course CO3 : Interpret the symbols of pipes and various equipments in process industry and recognize

QGutcome P&ID and its role in process industry.

CO4 : Tmplement the control concepts 1n basic process systems and develop simple control loops.
CO5 : Develop the safety interlock systems and alarm systems in process plants and equipments.

TEXT BOOKS:

Hours

[T

T1 - Liptak B.G., “Instrumentation Engigeers Handbook (Process Measurement & Analysis)”, 4% Edition , Chilton Book

Co, CRC Press, Umted Siates, 2016
T2 - Moc Toghraei, “Piping and Instrumentation D1agram Development”, Wiley-Blackwell, USA, 2019.

H

REFERENCE BOOKS : ;

RI - Ernest E. Ludwig, “Applied Process Design for Chemwal and Petrochemical Plants, Vol-1", 4™ Edition, Gulf

Publishing Company, Houston, 2007, <Yy
R2Z - Wolfe, T., "Piping and Instrumentation Diagr am(P&ID) Essentials”, 1st Edition, Wiley, 2017,
R3 - Johnson C D, “Process Control Instrument T echnolooy” 8 Edition, Pearson Education, 2006.

o
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Mapping of COs with POs and PSOs
po& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
psO | 1 2| 3| 4|5 |6 |71 89 10| 12 1 2
cot| 3 3 2 | 2 |1 - R _ - i} - 2 2 3
coz| 3 3 312 |2 - - - - - . 3 3 3
cO3 3 2 3 2 2 - - - - - - 2 3 3
coa | 3 321212 1°- _ _ . _ - 3 3 3
cos | 3 3 302020 - |- - - - - 3 3 3
“Avg | 3 [28[26]2 18] - - - - - - 1281 28 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme

B.E

Course
Objective

Unit

It

I

v

Course Code Name of the Course T
22E16312 Instrumentation and Control in Petrochemical Industries 0
1. Interpret the process involved in oil extraction.
2. Categorize the petroleum refining process.
3. Discuss the various products available from petrotenm
4, Classify the control loops available in petrochemical industry.
5. Observe various safety instrumentation systems available in petrochemical industry,
o . Instructional
Description Hours
OIL EXTRACTION AND PROCESSING
Techniques used for oil discovery - seismic survey - methods of oil extragtion - oil rig g
systemn — Primary and Secondary recovery - Enhanced oil recovery - separation of gas and _
water from oil — control loops in oil gas separator - scrubber - coalescer.
PETROLEUM REFINING PROCESS
Petroleum refining process - unit operations in refinery - thermal cracking - catalytic 9
cracking - catalytic hydrocracking - catalytic reforming - polymerization - isomerization -
alkylation - Production of ethylene, acetylene and propylene from petroleum
CHEMICALS PRODUCTS FROM PETROLEUM .
Chemicals from methane, acctylene, ethylene and propylene - production process of o
polycthylene, polypropylene, ethylenc dioxide, methanol, xylene, benzene, toluene,
styrene, VCM and PVC
CONTROL LOOGPS IN PETROCHEMICAL INDUSTRY
Control of binary and fractional distillation columns - Control of catalytic and thermal 9
crackers - control of catalytic reformer - control of alkylation process - Control of
polyethylene production - Controt of VCM and PVC production
SAFETY IN PETROLIUM INDUSTRIES
Area and material classification as per National Eleciric Code (NEC) - Classification as
per International Electro technical Commission (IEC) - Technigues used to reduce 9

explosion hazards - Pressurization techniques - Intrinsic safety - Mechanical and
Electrical isolation - Lower and Upper explosion limit.
Teotal Instractional Hours

COL. Outline the process involved in oil extraction.
CO2. Qutline the methods of o1l refining.

Coursc CO3. Discuss the various products available from petrolieum industry.

Outcome C04, Tdentify the appropriate control loep existing in the petrochemical industry.
CO5. Appraise various safety instrumentation systems existing in petrochemical

industry.

TEXT BOOKS:
T1 - Ram Prasad, “Petroleum Refining Technology”, Khanna Publishers, New Delbt, 2000.
T2 - L.H.Gary, LE.Handwork, M.} Kaiser, “Pciroleum Refining (Technology and Economics)”, CRC Press, 2007.

REFERENCE BOOKS:

R1 - B.G. Liptak, “Instrumentation in Process Industries”, Chilton Book Company, 2005.
R2 - A.L. Waddams, “Chemicals from Petroleum”, Butter and Janner Etd., 2000.

R3 - Oil and Gas Production Handbook, ABB, 2013. "

[
7
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Mapping of COs with POs and PSOs

ro& | p0o | PO | PO | PO PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
pso| 1 | 2| 3|4 |56 |7 |8]9 w0 2]1 2
co1| 3 3 2 2 1 - - - - - - 2 2 3
cozl 3 | 3 3|22 -1-1-1-1-1-1]Ss:3 3 2
CO03 3 2 3 2 1 - - - - - - 2 2 3
cos| 3 | 3| 2127]21-17-1-1-1-1-1323 2 3
cos| 3 | 3|3tz 201-1-1-1-1-1-11-23 3 3
Ave | 3 (28 |26 2 l1a]| - | - | -1 -1 -1 -1]28]24] 28

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme
B.E.

Course
Objective

Unit

II

m

v

Course
Outcome

OPEN ELECTIVES

Course Code Name of the Course
22E16401 Introduction to Industrial Instrumentation and Contrel 3

Educate on basics of instrumentation systems and its parameters

infer the concepts of Speed, Force and Torque measurements in instrumentation.
Itustrate various pressure measurement instruments.

Discuss on various level measuring instruments

Qutline the methods used for the measurement of temperature.

Description

INTRODUCTION

Basic building blocks of Instrumentation system ~ Terminologies — Coniral system basic blocks —
elements: Open and closed loop system - examples - Introduction to process control — block
diagram of process control loop —Calibration - Synchros - Industrial parameter measurements:
basic symbols.

SPEED, FORCE AND TORQUE MEASUREMENT

Speed - Measurement of speed - moving iron and moving coil type - AC and DC tacho generators,
photo electric pickup - stroboscope - Force - Measurement of force - Load cell, pneumatic and
hydraulic load cell - Terque - Measurement of torque - Strain gauge, relative regular twist.

PRESSURE MEASUREMENT

Units of pressure - Manometers - different types - Elastic type pressure gauges - Bourdon tube,
bellows, diaphragms - Electrical methods - thermal conductivity gauges, lonization gauge -
flapper-nozzle assembly, Dead weight tester - Calibration and selection of pressure gauges.

LEVEL MEASUREMENT

Level measurement: Float, Displacer 'fypc and Bubbler system — Electrical level gauge:-
Resistance and Capacitance — Nuclear radiation - Ultrasonic level trapsmitters - Guided Wave
Radar Level Transmitters — vibration and microwave level switches- Boiler drum level
measurement.

TEMPERATURE MEASUREMENT

Temperature measurement: Temperature scales - bimetallic thermometer-Liquid in Glass
thermometer - filled-in thermometer - Electrical method of measurement - RTD - 3wire and 4 wire
RTD, Thermistor, Thermocouples, high temperature measuring thermocouples - Calibration and
sefection of thermocouples.

Total Instructional Hours

COl: Interpret the various building blocks of industrial instrumentation systems.
CO2:  Classify the Instruments used for measurement of Speed, Force and Torque.
CO3: Choose the instruments used for the measurement of pressure

CO4:  Demenstrate the working of various H..uid level measuring imstruments.
CO5:  ldentify the methods used for the measurement of temperature

TEXT BOOKS:

TI - E.Q. Doebelin, “Measurement Systems — Application and Design”, Tata McGraw Hilt Lid,, 2003.
T2 - R.K. lain, “Mechanical and Industrial Measurements”, Khanna Publishers, New Delhi, 1999,

T3 -Eckman D.P., “Industrial Instrumentation”, Witey Eastern Limited, 1990

REFERENCE BOOKS:

R1 - D. Patranabis, “Principles of Industrial Instrumentation”, Tata McGraw Hill Ltd. 1996,

R2 - A K. Sawhney and P. Sawhney, “A Course on Mechanical Measurements. Instrumentation and Control”, Dhanpat Rat

and Co, 2004,
R3 - S K. Singh, “Industrial Instrumentation and Control”, Tata McGraw Bill, 2003,
R4- Lipak, B.G., “Instrumentation Engineers Handbook {Measurement)”, CRC Press, 2005, -

Instructional
Hours

45

125



Mapping of COs with POs and PSOs
PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 34|56 78|09 || n}l 1 2
CO1 3 3 2 2 1 - - - - - | - 2 2 3
coz| 3 3 3 2| 2 - 1 . - - - 2 3 3
co3 | 3 2 (32120 -1 -1-1-1- 2 3 3
co4 | 2 3|2 212 - - - - - - 3 2 3
CO5 3 3 3 2 2 - - - - - - 2 3 3
Avg | 28 |28 26| 2 118 - Jo04a| - | - 1 -] - 122126 3

1-Low, 2-Medium, 3-High, “-” No correlation
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HINDUSTHAN . . . e

=22 Hindusthan College of Engineering and Technology g

EF (An Autonomous Institution, Affiliated to Anna University, Chennai ‘ C

: Approved by AICTE, New Delhi& Accredited by NAAC with* A++’ Grade) | TOVRNeiniand &
Valley Campus, Pollachi Highways, Coimbatore, Tamilnadu. i CERTIFIED

DETAILS OF CHANGES CARRIED OUT IN CURRICULUM & SYLLABUS
CBCS PATTERN
UNDERGRADUATE PROGRAMMES
B.E. ELECTRONICS AND INSTRUMENTATION ENGINEERING (UG)

REGULATION-2019

(For the students admitted during the academic year 2021-2022 and onwards)

SEMESTER 1
S.No. CC“(‘)';:"’ Course Title Category | L [T | P | C | CIA | ESE | TOTAL
: THEORY
-1 21HE1101 | Technical English HS 2 (110713 40 60 100
2 21MA1103 Calcu%us and Differential BS 3010l 4]l a0 60 100
Equations :
THEORY WITH LAB COMPONENT ,
3 | 21PH1151 | Applied Physics BS 21023 5| 50 100
4 | 21CY1151 | Chemistry for Engineers BS 2(02]31 50 | 50 100
5 |21csi1sy | Bython Programming and ES |2|0|2]3 |50 | so | 100
Practices
6 21ME1152 | Engineering Drawing ES 1101413150 50 100
PRACTICAL
7 | 21HEI00] | LAhguage Competency HS |olo|2|1]|100]| 0 | 100
Enhancement Course-I
MANDATORY COURSES
21HE1072 | Career Guidance Level — I
8 Personality, Aptitude and EEC 2101070100 0 100
Career Development
9 21HE1073 | Entrepreneurship & Innovation EEC 1 (0|0} 0| 100 0 100
Total: | 152 |12 |20 | 580 | 320 900
As Per AICTE Norms 3 Weeks Induction Programme is Added in the First Semester as an Audit Course
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SEMESTER II

S.No. Cg:;:e Course Title Category| L. |T | P | C | CIA | ESE | TOTAL
THEORY
| 21HE2?101 Business English for Engineers HS 2 11|03 40 60 100
2 |21MA2102 | Gomplex Variables and BS |3 [1]0|4| 40 | 60 | 100

Transform Calculus

THEORY WITH LAB COMPONENT

21PH2151 | Material Science BS 210

3 2 13T 50 [ 50 100
4 21CY2151 | Environmental Studies BS 2101213 50 50 100
5 21EI2151 | Circuit Theory ES 2 1ol 2 1350 | 50 100
6 | 21Cs2152 | Essentials of Cand G+ ES 21021350 | s0 | 100
Programming
PRACTICAL -
7 g i 11%/15220%0]1/ Engineering Practices ES 010|142 60 40 100
§ |21HE2001 | Language Competency HS 0|0/ 2]1]100, 0 100

Enhancement Course-II

MANDATORY COURSES

Career Guidance Level — 11
9 21HE2072 | Personality, Aptitude and Careery EEC 2100|0100 0 100

Development
Total: | 15 [ 2 |14 | 22 | 540 | 360 900
SEMESTER IIT
S.No C(‘:’:gze Course Title Category | L | T |P | C | c1a | ESE | TOTAL
THEORY
|| 21Ma3102 | Fourier Analysis and BS. | 3.!1]0ol 4|40 60 | 100
Transforms
2 21EI3201 | Electronic Devices and Circuits PC 3 /1|0 4 40 60 100
3 21EI3202 | Sensors and Transducers PC. 3010, 3 40 60 100
4 | 210ME3231 | Fluid Mechanics and Thermal | 1 3 1 o101 3 | 40 | 60 | 100
Engineering
THEORY WITH LAB COMPONENT
5 | 21Em2s) | Plectrical and Electronic pc | 2]o|2]| 3|50 50| 100
Measurements
PRACTICAL
6 21E13001 Electronic Devices and Circuits PC ololslis! 6o 40 100
Laboratory
7 21E13002 | Sensors and Transducers PC 0(0[3|t5|60]| 40 | 100
Laboratory
MANDATORY COURSES
8 21MC3191 | Indian Constitution MC 2100 0 {100 0 100
| Career Guidance Level - 111 : '
9 21HE3072 | Personality, Aptitude and Career EEC 2104000 [100] O 100
Development _ ' S I -
10 | 21HE3073 | Leadership Management Skills EEC: 110 '_f-(_j_\,ko 00| 0 100
T " Tofal |19 2 [ 8720 | 550 | 450 | 1000
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SEMESTER IV

cbtzscv \‘

S.No C(‘:’:;Ze Course Title | Category | L | T | P| C | CIA | ESE | TOTAL
THEORY
1 | 2IMA4101 | Numerical Methods BS 31110 40 | 60 100
2 21EI4201 | Electrical Machines PC 317110 4 | 40 60 100
3 | 21EM0p | terated Circuits and s pc |3]olo| 3| 40| 60 | 100
Applications
4 21E14203 | Industrial Instrumentation — I PC 310101 3 1 40 60 100
THEORY WITH LAB COMPONENT
5 21EI4251  Digital Logic Circuits PC 211 (24| 50 50 100
PRACTICAL
6 21E14001 | Electrical Machines Laboratory PC 0 3|15 60 | 40 100
7 21E14002 Integrated Circuits Laboratory PC 0 10(3|15]| 60 | 40 100
MANDATORY COURSES
Essence of Indian tradition ‘
8 | 21IMC4191 knowledge/Value Fducation MC 2101000 710 0 100
Career Guidance Level - IV
g | 2HHEA072 | o onality, Aptitude and Career ggc [ 2]ololo 100, o | 100
Development
10 | 21HE4073 | Ideation Skills EEC 210 0 | 100 | © 100
Total | 20 21 | 550 | 450 | 1000
SEMESTER V
S.No. Cg(l:;:e Course Title Category ;| L 1 T | P | C | CIA | ESE | TOTAL
. THEORY
1 21E15201 | Industrial Instrumentation — 11 PC 310101 3 40 60 100
2 21E15202 | Control Systems PC 3011004 40 60 100
3| 21E15203 | Microprocessors and PC 310/00 3] 40 | 60 | 100
Microcontrollers
4 21E15204 | Analytical Instrumentation PC 3100 3 40 60 100
5 21EI53XX | Professional Elective -1. PE 3101013 40 60 | 100
THEORY WITH LAB COMPONENT
Programmable Logic * ' o -
3 6 21E15251 Controllers and SCADA PC 2101213 | 564 1 50 100 .
B PRACTICALS
Industnal Instrumentation
7 21EI5001 PC 06315 60 40 100
Laboratory i}
§ | 21EIs002 | Microprocessors and PC |0 0[3|15]| 60 | 40 | 100
.Microcontroliers Laboratory
MANDATORY COURSES
9 2IHES071 | Soft Skills - { ' EEC 1 0 1 100 0 100
10 | 21HES5072 | Design Thinking EEC | 1 0f 1 ]100]| 0 100
P Total | 19 24 | 475 | 525 1000
AoERC T
L"'ﬂS’A ﬁ‘%‘*
F -
| & | Chaimmay, ;;.’!"
tﬂ
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SEMESTER VI

S.No. Cg::l':e Course Title Category | L : T | P| C | CIA | ESE | TOTAL
. THEORY
1 21EI61g) | dustrial Safety HS 300lo| 3| 40 | 60 | 100
Management
2 21EI6201 | Process Control PC 3(6:0] 3 40 | .60 100
3 | 2116202 | Discrete Time and Signal pc i3]0l0| 3|4 | 60 | 100
Processing
4 21E163XX | Professional Elective - I1 PE 30|01 3 40 60 100
5 21XX64XX | Open Elective— 1 OE 31001 3 40 60 100
' THEORY WITH LAB COMPONENT
6 | 21FEI6251 | Embedded Systems | pc [210]2] 31 50 | 50 | 100
PRACTICALS
7 21E16001 | Process Control Laboratory PC 00315 60 40 100
8§ | 21Em6002 | Yirwal Instrumentation PC 6|0 15| 60 | 40 | 100
Laboratory
MANDATORY COURSES
9 21EI6701 | Internship Training EEC 0100 1 0 100 100
10 21HE6071 | Soft Skills - I EEC 110|060} 1 | 100 0 100
11 | 21HE6072 g‘lﬁ%‘*c‘“al Property Rights \  EEC | 1 151 0! 1 [ 100 | 0 | 100
Total | 191 0 | 8 | 24 | 475 | 625 1100
SEMESTER VH
Course .
S.No. Code Course Title Category | L | T | P | C | CIA | ESE | TOTAL
THEORY
] 21Er7201 | Computer Control of PC 310|013 40 | 60 100
Process :
2 21E17202 | Industrial Electronics PC 37006 3 40 60 100
3 21EI73XX | Professional Elective-I1 PE 3010 3 40 60 100
4 21XX74XX | Open Elective — I1 OE 30107 3 40 60 100
| THEORY WITH LAB COMPONENT
5 s1EI7251 | Bio-Medical PC 20023 | 30| 30 100
Instramentation
PRACTICALS
6 s1E[00; | Computer Control of PC 010|315 g0 | 40 100
Process Laboratory
7 21E17002 | Instrumentation System PC 010|315 60 | 40 100
Design Laboratory
PROJECT WORK
8 21E17901 | Project Work — Phase T | EEC 0014 2 50 50 100
Total | 14 | O | 12 | 20 | 300 | 500 800
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SEMESTER VIII

S.No. Cg:;ze Course Title Category |L | T | P | C | CIA | ESE | TOTAL
THEORY
1 21EIR3XX | Professional Elective -1V PE 00 40 60 100
2 21EI81XX | Professional Elective- V PE 00 40 60 100
PROJECT WORK .
3 21EI8901 | Project Work — Phase I1 EEC 010 I 16§ 8 | 100 | 100 200
Total | 6 | 0 | 16 | 14 | 150 | 250 | 400
TOTAL NO OF CREDITS: 165
LIST OF PROFESSIONAL ELECTIVES
S.No. C((:):;:e Course Title Category | L | T | P | C | CIA | ESE | TOTAL
PROFESSIONAL ELECTIVE 1
1 21EIS301 | power Plant Instrumentation PE 3101013 40 60 100
2 21EI5302 | Communication Theory PE 310[0 (3] 40 | 60 100
3 21175331 | Fundamentals of Java PE 3tolol3]| 40 60 100
Programming
4 21EI5303 | Industrial Chemical Process PE 370103} 40 60 100
5 21EI5304 | Operating Systems PE 310|01(3 ] 40 | 60 100
PROFESSIONAL ELECTIVE II
1 21EI6301 | VLSI Design PE 3101013 | 40 60 100
9 21EI6302 | Micro Electro Mechanical PE slololsl 40 60 100
Systems
3 21EI6303 Industrial. Da}ta PE 3lolol3]| 40 60 100
Communication
4 21EI6304 | Digital Image Processing PE 3lolol 3] 40 60 100
5 21EI6305 | Introduction to Soft PE 3lololsl 4 | 60 100
Computing
PROFESSIONAL ELECTIVE 111
1 21EI7301 | Non-Linear Control System PE 310|l0]3| 40 | 60 100
2 21E17302 | Industrial IoT PE 310(0|3] 40 60 100
21EI7303 | Robotics and Automation PE 3107013 40 60 100
4 21EI7304 | Microcontroller Based PE 3lolol3l 40 60 100
System Design
5 21E17305 | Neural Networks and Fuzzy PE 3lolo i3 40 60 100
Systems
PROFESSIONAL ELECTIVE IV
1 21EI18301 | Fiber Optics and Laser PE 3lolol3]| 40 60 100
Instruments .
9 21EI&302 | Instrumentation in . ~
Petrochemical Industries . PE 300340 60 100
3 21EI8303 | Instrumentation Syste PE slolol3] 40 60 100
Design
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o 4 21EI&304 Artiﬁ(_:ial Intelli.gence and PE 3lolols | 40 60 100
Machine Learning _
5 21EI8305 | Instrumentation and Control PE slolols: a0 60 100
in Paper Industry
PROFESSIONAL ELECTIVE V
S.No. C(‘:’;‘;ze Course Title Category |L | T | P | C | CIA | ESE | TOTAL
] 21EB181 | Disaster Management PE 3/ 0[ 0| 3| 40| 60 | 100
2 21EI8182 | Total Quality Management PE 310 0 3| 40 60 100
3 21EIB183 | professional Ethics for Engineers PE 310 0| 3| 40 60 100
4 21EI8184 | principles of Management PE 310 0] 3|40 | 60 | 100
5 | 21E818s | Patent, Copyright and PE | 3| 00| 3|40 | 60 | 100
Competition Law
LIST OF OPEN ELECTIVES
ELECTRONICS AND INSTRUMENTATION ENGINEERING
S.No. Cg{‘)‘;:e Course Title Category | L | T | P | C | CIA | ESE | TOTAL
1 21E16401 SmaIlT Se‘nsors for Engineering OE 11 0l ol 3| 40 60 100
Applications
2 | 21E16402 | Blectrical Energy Management OE | 30| 0| 3|40 |60 | 100
. and Audit
71E17401 | Introduction to Programmable
3 Logic Controllers OE 310 0 3| 40 60 100
LIFE SKILL COURSES
4 21LS7401 General Studies for Competitive OE 30 ol ol 31 40 60 100
: Examinations
and Gender Equality
6 | 21LSZA03 | Indian Ethos and Human Values OE 3,0/ 0[ 340 60 100
'7 21LSZ404 | Indian Constitution and Political OE 31 ol ol 31 40 60 100
System
8 21L8Z405 | Yoga for Human Excellence OE 30°0| 0) 3] 40 60 100
NCC COURSES
(Only for the students’ who have opted NCC subjects in Semester I, IL, IIT & IV are eligible)
9 21HEZAOL | NCC course level 1 OE 30003 ][40 60 100
10 21HEZA02 | NCC course level 2 OE 3/10(0]3 40| 60 100

{Note: Z stands for semester; students can’t choose twice the course)
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ADDITIONAL CREDIT COURSE FOR ELECTRONICS AND INSTRUMENTATION
ENGINEERING
: Course . . ' .
S.No Code Course Title Category | Duration | Assessment Credit
o
1. 21VAEIOl | Design Project VA 30 hrs Internal 1
2. 21VAEI02 Basics of LabVIEW VA 30 hrs Intemnal 1
Proficiency in Graphical
3. 21VAEIO3 System Design with VA 30 hrs Internal 1
Hardware
ADDITIONAL CREDIT COURSE FOR NCC CADETS
S.No. | Course Code Course Title Type | L | T | P | C| CIA | ESE | TOTAL
1 2imEio7a | NCC General and va [ 1o ol 1| 100] - 100
National Integration
2 21HE2074 | Social services and vA | 1|o] 0| 1] 100] - 100
community development
3 21HE3074 | eadership Qualitiesand |yl g4 g ) 1 ] 100 | - 100
camp activities -
General awareness,
4 21HE4074 communication and Aero VA i 0 0] 1 100 - 100
engines

Enrolment 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;_(lS credits) from semester V onwards. These courses shall be from

the same vertical or a combinafipn of different verticals of the same programme of study only. For

minor degree, a student shall, segister 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).
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VERTICALS FOR MINOR DEGREE
» Heads are requested to provide one vertical from their program to offer for other program students to

register for additional courses (18 Credits) to become eligible for the B.E./B.Tech. Minor Degree.

Note: Each prog{ammje should provide verticals for minor degree -

ELECTRONI(EQ“:S AND INSTRUMENTATION ENGINEERING OFFERING MINOR DEGREE

S _ Periods Per Total
Course : . .
S No Course Title Category week Contact | Credits
Code .
L. | T| p | Periods
1| 21m15601 [POm oy MDC 0l 0 3 3
[Transducer Engineering
Sem 6:
2. 21E16601 Measurements and Measuring MDC 3 60 3 3
Instruments
' Sem 6:
3. 21EI6-602 Industrial Instrumentation MDC 3 0 0 3 3
Sem 7:
4. 21EI7601 Industnal data Communication MDC 3 010 3 3
5. | 21EI7602 DM 7 MDC 3 100 3 3
) Powerplant Instrumentation
. Sem 8:
6. 21EI8601 Industrial Automation MDC 3 010 3 3

*MDC — Minor Degree Course

In addition to the above the following additional courses for Minor Degree can also be given to the

student’s common to all th

e branches.

Vertical I .
Fintech and Black Chain

Vertical 11
Entrepreneurship

Vertical 11
Environment and Sustainability

Financial Management

Foundations of Entrepreneurship

Sustainable infrastructure Development

Fundamentals of Investment

Introduction to Business Venture

Sustainable Agriculture and
Environmental Management

Banking, Financial Services and
Insurance

Team Building & Leadership
Management for Business

Sustainable Bio Materials

Introduction to Blockchain and its
Applications

Creativity & Innovation in
Entrepreneurship

Materials for Lnergy Sustatnability

Fintech Personal Finance and
Payments

Principles of Marketing
Management for Business

Green Technology

[ntroduction to Fintech

Human Resource Management for
Entrepreneurs

Environmental Quality Monitoring and
Analysis :

Financing New Business Ventures
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Vertical I
Fintech and Block Chain

' Periods Per Tofﬁi; .
S | Course Course Title Category | week Contact | Credits
No | Cede L T Periods ¥
1 21CS5601 | Financial Management MDC 3ol o ] 3 | .3
Fundamentals of Investment AR
2 21CS6601 MDC 3 0 0 3 3
Banking, Financial Services
3 21C86602 | .. 4 Insurance MDC 3 0 0 3 3
Introduction to Blockchain
4 | 21¢87601 | 2ndits Applications MDC | 3 | 0 [0 3 3
Fintech Personal Finance and
5 21CS7602 Payments MDC 3 0 0 3 3
6 21CS8601 1 Introduction to Fintech MDC 3 0 0 3 3
Vertical II
Entrepreneurship
S C  Periods Per Total
N g u;se Course Title Category week Contact Credits
> oce L | T [ P | Periods
1 | 21BA5601 | Foundations of Entrepreneurship | MDC 3 0 0 3 3
> | 21BA6601 Introduction to Business MDC 3 0 0 3 3
Venture .
3 | 21BA6602 Team Building & Lee.ldershlp MDC 3 0 0 3 3
: Management for Business
4 | 21BA7601 Creativity & Inpovahon in MDC 3 0 0 3 3
Entrepreneurship -
5 |21BA7602 | Principles of Marketing MDC 3001 0 3 3
Management For Business
6 | 21BAS601 Human Resowrce Management MDC 3 0 0 3 3
for Entreprencurs
7 | 21BA8602 Financing New Business MDC 3 0 0 3 3
Ventures
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Vertical 111

Environment and Sustainability

Periods Per Total
S Course Code Course Title Category week Contact Credits
No L | T | P | Periods

1 21CE5601 Sustainable infrastructure MDC 3 0 0 3 3

Development

Sustainable Agriculture

Management

Sustainable Bio
3 MDC 3 0 0 3 3

21CE6602 Maternials
Matenals for Energy
0 3 3

* | 2ICET601 | gustainability MDC 1 3 | 0
5 21CE7602 | Green Technology MDC 3 0 0 3 3
6 21CER601 Environmental Quality MDC 3 0 0 3 3

Monitoring and Analysis

B.E (Hons) ELECTRONICS AND INSTRUMENTATION ENGINEERING

Vertical 1

IoT and Smart Sensors

Vertical 11
Process Control

Vertical H1
Industrial Automation

21EI5205

21E15206

Introduction to Internet of Things

Instrumentation Practices in
Industries

21EI5207
Drives and Control system
for Automation

21EI6207

21E16203
Principle of Sensors and Signal ZA]CFI?OS trol Applied Industrial
Conditioning aptive contro Instrumentation

{ 21EI16208

21El6204
Embedded systems for loT

21E16206
Advanced Process Control

Instrumentation in Building
Automation

21E17203
IoT for Industry Automation

21E17205
Unit operation and control

| 21E17207
- Machine vision system

21EF7208

21E17206
2]EI-72?4 . Advanced Instrumentation SCADA systems and its
Optical sensors and photonics T icati
Systems 2 . applications
21E18203
21EI8201 21EIS202 o . .
o Industrial safety and Hazard - Technological Trends in
Smart Instrumentation o
Management _ e Automation
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Vertical [

B.E (Hons) Electronics and Instrumentation Engineering

with Specialization in ToT and Smart Sensors

Periods per
S.No. Course Course Title Category Week TCP | CIA | ESE | Total
Code - L{T[P]C
Sem 5: . : ‘
L | 2MEIS205 | oductiontoTteret | PC |30 o3| 4 | 40 | 60 100
of Things
— Sem 6:
2. 21E16203 Principle of Sensors and PC 3(010]3 4 40 60 100
Signal Conditioning
| Sem 6:
3. 21EI6204 | Embedded systems for PC 3101013 4 40 60 100
IoT
Sem 7:
4 | ZTEI7203 107 for Industry PC 3lolo|3]| 4 | 4 | 60 100
Automation
Sem 7:
5. 21EI7204 | Optical sensors and . PC 3101013 4 40 6o 100
photonics
Sem 8:
6. 21EI8201 Smart Instrumentation PC 310]0643 4 40 60 100
Vertical 11
B.E (Hons) Electronics and Instrumentation Engineering
with Specialization in Process Contrel
Periods per
sNo. | Course Course Titte Category Week TCP | CIA | ESE | Total
Code
LIT|P|C
Serm 5:
1. 21EI5206 Instrumentation Practices PC 310101 3 4 40 60 100
in Industries
21E16205 | Sem6:
2. Adaptive control PC 3100003 4 40 60 100
] Sem 6: .
3. 21EI6206 Advanced Process Control PC 30006713 4 40 60 100
Sem 7:
4. 21E17205 Unit operation and control PC 3101073 4 40 60 100
Sem 7:
5. 21E17206 | Advanced Instrumentation PC 3101073 4 40 60 106
Systems
 —
Sem 8: a
6. 21E18202 | Industrial safety and PC 310103 4 40 60 100
N Hazard Management -
[ ’.‘ ;i
Y
)
‘[,u’
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Vertical I
B.E (Hons) Electronics and Instrumentation Engineering

with Specialization in Industrial Automation
' Periods per

S.No Course Course Title Category Week TCP | CIA | ESE | Total
Code
LT P|IC

Sem 5: '

1. 21E15207 Drives and control system PC 3101043 4 40 60 100
for Automation
Sem 6: :

2. 21E16207 | Applied Industrial PC 3(0(10(3 4 40 60 100
Instrumentation
Sem 6:

3. 21E16208 | Instrumentation in Building PC 3101013 4 40 60 100
Automation

g | AIET0T S SemTo pc |3[ofo|3]| 4 | 40 | 6 | 100
Machine vision system
Sem 7:

5. 21EI7208 | SCADA systems and its PC 3/(0/0(3 4 40 60 100
applications
Sem &:

6. 21EI8203 Technological Trends 1n PC 31003 4 40 60 100
Automation

Legends

BS — Basic Science Course

HS — Humanities and Social Science.inckuding Management Course
"ES — Engingering Science Course

PC — Professional Core Course

PE — Professional Elective Course

OFE — Open Elective Course

VA — Value Added Course

MC — Mandatory Course

EEC — Employability Enhancement Courses

CIA — Continues Internal Assessment

ESE - End Scmester Examinations
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SEMESTER-WISE CREDIT DISTRIBUTION

B.E./B.TECH. PROGRAMMES
S.No. Cﬁi)ﬁurse Credits per Semester Tota.l
Area 1 o | I | 1y v \4! Vil vigp | Credits
T HS 04 | 04 | - - - 03 - - 1
2 BS 10 10 | 04 | 04 - - - - 28
3 ES 06 05 - - - - - - i1
4 PC - 03 | 16 | 17 19 12 12 79
5 PE - - - - 03 03 03 06 15
6 OE - - - - - 03 03 - 06
7 EEC - - - - 02 03 02 08 15
Total | 20 | 22 | 20 | 21 24 24 20 14 165
CREDIT DISTRIBUTION R 2019
Semester I H I v v Vi Vi1 VHI Total
Credits | 20 22 20 | 21 24 24 20 14 165

Chairmﬁ
Chairman - BoS

Dean xcade

Dean (Ac3 emxcs

PRINCIPAL

EIE - HiCET

HIiCET Kindusthan College Of Engineering & Technology

COIMBATORE - 641 032,
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SEMESTER - VIl

Programme Course Code Name of the Course L T g
B.E 21EI89¢1 Project Work - Phase IF 0

e

1. Apply a methodology to extend a project ideas and able to work in a team.
Course 2. Transform the ideas behind the project into a product. '
Objectives 3. Test and validate the technical report.

The Project work (Phase I} shall be pursued for a minimum prescribed period as per regulation.

The project work shall be supervised by a supervisor of the department, (and an expert in industry if it is a industrial
project), and the student shall be instructed to meet the supervisor periodically and to attend the review committee meeting
for evaluation of the progress.

The Project report shall be prepared and submitted according to the approved gunidelines as given by the Controller of
Examination and bonafied duly signed by Supervisor and the Head of the Department.

CO1: Implement the skills acquired in the previous semesters to solve complex engineering problems.
CO2: Develop a model / prototype of an idea related to the field of specialization.

(CO3: Establish the work individually or in a team to identify, troubleshoot and build products for
envirommental and societal issues.

CO4: Perform presentation of ideas with clarity.

CO5: Evaluate surveys towards developing a product which helps in life tine learning.

Course
Cutcome

Mapping of COs with POs and PSOs

PO&| PO | PO PO ! PO | PO | PO ! PO | PO | PO | PO PO PO | PSO | Pso
PSO| 4 2 3 4 5 | 6 7 8 g 10 11 12 1 2
col| 3 3 1 1 - i - - - 2 2 2 3 3
coz| 3 3 2 1 - 2 - - - 2 2 2 3 3
co3i 3 3 1 1 - - - - - 2 2 2 3 3
co4! 3 3 2 3 - 1 1 - - 2 2 2 3 3
co5| 3 3] 03 3 - 1 1 - - 2 2 2 3 3
Avg| 3 | 28 | 18 | 22 - 12 | 04 | - - 2 2 2 2.6 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Professional Elective IV

Programime Course Code Name of the Course P C
B.E. 21EI8301 Fiber Optics and Laser Instruments 3 09 0 3
1. Recall the fundamentals of optical fiber and its properties.
Course 2. Infer the industrial applications of optical fiber.
. 3. Relate the concepts of lasers fundamentals.
Objective . . .
4. Apply lasers in various applications.
5. Interpret hologram and medical applications.
Uni D o Instructional
nit escription Hours
OPTICAL FIBRES AND THEIR PROPERTIES _
[ Principles of light propagation through a fiber - Different types of fibers and their properties, tiber 9
characteristics - Absorption losses - Scattering losses - Dispersion - Fiber Optic Connectors -
Splices- Fiber termination - Optical sources - Optical detectors.
INDUSTRIAL APPLICATIONS OF OPTICAL FIBRES
n Sensors - Fiber optic instrumentation system - Different types of modulators - Interferometric 9
method of measurement of ength - Moire fringes - Measurement of pressure, lemperature, cuirent,
voltage, liquid level and strain.
LASER FUNDAMENTALS
m Fundamental characteristics of tasers - Laser Levels - Properties of laser - Laser modes - Resonator 9
configuration Q-switching and mode locking - Cavity damping - Types of lasers- gas lasers, solid
lasers, Hquid lasers, semi conductor lasers.
INDUSTRIAL APPLICATION OF LASERS
v Laser for measurement of distance, length, velacity, acceleration, current, voltage and Atmospheric 9
“effect - Material processing - Laser heating, welding, melting and trimming of material, removal and
- vaporization,
HOLOGRAM AND MEDICAL APPLICATIONS
Holography - Basic principle - Methods - Holographic interferometry and application, Holography
V  for non-destructive testing - Holographic components - Medical applications of lasers - laser and 9
tissue interactive - Laser instruments for surgery - Removal of tumors of vocal cards - Brain surgery
- Plastic surgery - Gynaecelogy and Oncology.
Total Instructional Hours 45
COIl:  Apply the basic concepts of optical fibers in applicattons.
CO2:  Demonstrate fibre optic instrumentation system in industrial applications.
Course . Lo
Outcome CO3: Develop applications based on lasers.
T
CO4:  Validate the industrial applications of lasers
CO3:  Establish industrial application of holography and medical appiications of lasers
TEXT BOOKS:
Tt - R.P.Khare, “Fiber Optics and Optoclectronics””, Oxford university press, 2008.
T2 - John and Harry, “Industrial lasers and their application”, McGraw-Hill, 2002.
REFERENCE BOOKS:
R1- J.M. Senior, “Optical Fiber Communication -Principles and Practice”, Prentice Hall of India, 2010
R2 - Asu Ram Jha, “Fiber Optic Technology Applications to commercial, Industrial, Military and Space
Optical systems”, Prentice Hall of India learmning Private mited, 2009, _
PO& | PO | PO | PO |PO| PO | PO | PO | PO | PO | PO | PO | PO | SO | PSO
pso| t | 2| 3|45 6| 7|89 w0 k2 1 )2
CO1 3 3 2 2 I - - - - - . 2 2 3
CcO2 2 3 3 2 2 - | - - - - 2 3 3
co3| 3 T2 320t v -l - - -2 303
cos4| 3 | 3 |2 (22| - 011) - -1-01-134 303
COs5 3 3 3 2 2 - - - - - - 2 3 3
Avg ¢ 28 | 28 | 26 2 1.8 - - - 2.2 2.8 3
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Programme Course Code . Name of the Course L

B.E. 21E18302 Instruxr;néntation in Petrochemical Industries 3
1. Interpret the process invelved in oil extraction.
2. Categorize the petroleum refining process.
Course 3. Discuss the various products available from petroleum

Objective 4, Classify the control loops available in petrochemical industry.
5. Observe various safety instrumentation systems available in petrochemical industry.

Unit Description

PETROLEUM PROCESSING

)i

Tl

v

Course CO3:
QOutcome

Petroleum exploration — seismic survey -Recovery techniques ~ Oil — Gas separation - Processing
wet gases — Refining of crude oil.

OPERATIONS IN PETROLEUM INDUSTRY
Thermal cracking — Catalytic cracking — Catalytic reforming — Polymerisation — Alkylation —
[somerization — Production of ethylene, acetylene and propylene from petroleum.

CHEMICALS FROM PETROLEUM PRODUCTS
Chemicals from petroleum — Methane derivatives — Acetylene derivatives — Ethylene derivatives ~
Propylene derivatives — Other products

MEASUREMENTS IN PETROCHEMICAL INDUSTRY
Parameters to be measured in refinery and petrochemical industry — Selection and maintenance of
measuring instruments — Intrinsic safety of Instruments.

CONTROL LOOPS IN PETROCHEMICAL INDUSTRY

Process control in refinery and petrochemical industry — Control of distitlation column ~ Contral of
catalytic crackers and pyrolysis unit — Automatic control of polyethylene production — Control of
vinyl chloride and PVC production.

Total Instructional Hours

CO1:  OQutline the process involved in oil extraction.

CO2: Outline the methods of oif refining.

Discuss the various products available from petroleum industry.

CO4:  ldentify the appropriate contro! loop existing in the petrochemical industry.

CO5:  Appraise various safety instrumentation systems existing in petrochemical industry.

TEXT BOOKS:
T1 - Ram Prasad, “Petroleum Refining Technelogy”, Khanna Publishers, New Dethi, 2000.

T2 - 1 H.Gary, J.E.Handwork, M.} Kaiser, “Petroleum Refinmg (Technology and Economics)”, CRC Press,
2007.

REFERENCE BOOKS:

R1 - B.G Liptak, “Instrumentaticn in Process Industries™, Chilton Book Company, 2005.
R2 - A L. Waddams, “Chemicals from Petreleum”, Butter and Janner Ltd., 2000.

R3 - Oil and Gas Production Handbook, ABB, 2013,

Instructional
Hours

45

147



Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 | 3| 4|51 6| 7|8 9 {10 | 11 | 12 1 2
col1| 3 3 2 2 1 - 1 - - - - 2 2 3
Ccoz 2 3 3 2 2 - 1 - - - . " 3 3
|co3 | 3 2 | 37221 - 11 - - - - 2 3 3
co4| 3 320122 - 11 - - - - 3 3 3
COs 3 3 3 2 2 - - - . - - 2 3 3
Avg | 28 |28 |26 ] 2 18] - (12| - - -1 - T22] 28 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course L

B.E. 21EI8303 Instrumentation System Design 3
1. Infer the basic concepts of instrument design.
2. Outline the design aspects of instruments.

Course . . -

Obiective 3 Design printed circuit board.
Ject 4, Discuss about the control panel design.
5. Interpret the reliability concepts.
Unit Description

Il

m

v

Course
Qutcome

BASIC CONCEPTS ON INSTRUMENT DESIGN

Functional Requirements and Specification - Operational Environment - Commercial, Industrial,
Military - NEMA, DIN, BIS And ANSI Standards with special reference packaging - One Line
Diagram of Hydraulic, Pneumatic and Electrical Instrumentation System - lnstruments Symbols and
Signals.

DESIGN ASPECTS

Performance Characteristics and Selection Criteria for Flow, Temperature, Pressure and Level
Transducers - Range, Specification Standards and Recommended Practice for Instruments - Interface
Primary Element with End Devices - Engineering Display- Calibrating and Testing Standards for
Instruments and Transducers.

PRINTED CIRCUIT BOARD DESIGN

Design Guideline - General Components, Layout Scheme, PCB Size, Design Rules for Digital
Circuit and Analog Circuit PCB’s Single and Multiplayer Boards - Automation and Computer in
PCB Design - Artwork and CAD Packages and Tools - Electronic Circuit and Minimum System
Design by using PCB Design Software Packages.

CONTROL PANEL DESIGN

Operating Console and Control Room Panel Design - Control Room Environment for Electronic
Equipment - Requirement of Instrument Quatity, Air Heat Dissipation, Forced Air Circulation and
Humidity Consideration - Enclosure Design Guidelines - Grounding and Shiclding Techniques -
Packaging for Various Operational Environments including IP-51, IP-54 and 1P-67.

RELIABILITY CONCEPTS

MTTR - MTBF - Concepts of Availability - Instrument Evaluation (Test/Inspection Method} -
Failure Rate Analysis - Product Quality Variance Report - Control Charts - SQC - TQM Principles -
ISO Series - Quality Standards Procedure - Certifications Policies - Quality Audit.

Total Instructional Hours

CO1: Apply acquired skill in designing instrument.

CO2: Analyze various design aspects involved in manufacturing instruments.
CO3: Demonstrate printed circuit board.

CO4: Summarize the concepts of designing a control pancl.

CO5: Hlustrate various reliability concepts invoived in the design and operation of instruments.

TEXT BOOKS:
T1 - Warren Boxleitner, “Electrostatic. Discharge and Flectronic Equipment”, IEEE press., 1988,
T2 - E. Balguruswamy, “Reliability Engineering”, Tata Mc Graw Hill, 2013,

REFERENCE BOOKS:

R1 - B.G. Liptak, “Process control *, CRC Press, 2005.

R2 - Christopher.T. Robertson, “Printed Circuit Boards”, Prentice Hall of India, 2015.
R3 - R.S. Khandpur, “Printed Circuit Boards”, Tata Mc Graw Hill, 2005.

Enstructional
Hours

45
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 | 3 | 45| 6 | 7] 8910112 1 2
col | 3 3 21211 A N N 2 2 3
co2| 2 3 312 2] - 1 - - -] - 2 3 3
coz| 3 2 |3 02| 2| - 1 - -l - - 2 3 3
co4| 3 3 2 12| 2| -1 - N 3 3 3
cos| 3 | 3 [ 3 1 221 - 1T -1 -1 -7T-1+:-171=2 3 3
Aveg | 28 | 28 |26 2 1.8 - 0.6 - - - - 22 2.8 3
1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course L
B.E. 21EI8304 Artificial Intelligence and Machine Learning 3
1 learn the basics of Artificial Intelligent systems
2. Describe about knowledge representations in AL
(?ur;e 3. Educate on Al inferences.
Objective 4 Understand on Machine Learning

5 Know the application areas of Al & ML.

Unit Desecription

INTROPUCTION TO ARTIFICIAL INTELLIGENCE

Introduction to Al-Problem formulation, Problem Definition -Production systems, Control strategies,
Search strategies. Problem characteristics - Problem solving methods - Problem graphs, Matching,
Indexing and Heuristic functions —Hill Climbing-Depth first and Breath first, Constraints satisfaction
- Related algorithms, Measure of performance and analysis of search algorithms.

REPRESENTATION OF KNOWLEDGE
Game playing - Knowledge representation, Knowledge representation using Predncate logic,

I Introduction to predicate calculus, Resolution, Use of predicate calculus, Knowledge representation
using other logic- Structured representation of knowledge.
KNOWLEDGE INFERENCE

T Knowledge representation -Production based system, Frame based system. Inference — Backwe_zrd
chaining, Forward chaining, Rule value approach, Fuzzy reasoning - Certainty factors, Bayesian
Theory-Bayesian Network-Dempster - Shafer theory.
INTRODUCTION TO MACHINE LEARNING
Machine Learning-Types —Machine learning process- preliminaries, testing Machine Learning

TV algorithms, turning data into Probabilities, and Statistics for Machine Learning- Probability theory -
Probability Distributions — Supervised and Unsupervised learning - Decision Tree Learning —
Bayesian Learning - Clustering- K-means - Components Analysis.
APPLICATIONS OF AT AND ML

v Al applications: Language models — natural language processing — information retrieval — Speech
Translation — Robot path planning and moving.
ML Applications: Speech recognition — Product recommendations - Virtual Assistants — Self driving
cars.

Total Instructienal Hours
CO1: Identify problems that are amenable to solution by Al methods
Coutse CcO2: Identify app]'qpriate AT methods to solve a given problem. .
Outeome CO3 :Formalize a given problem in the language/framework of different Al methods.

CO4 :Familiarize on machine learning methods.
COS5 :Apply the Al & ML algorithms to a real-world problems.

TEXT BOOKS:
T1 - Kevin Night and Elaine Rich, Nair B., “Antificial Intelligence (SIE)”, Mc Graw Hill- 2008.
T2 - Ethem Alpaydin, “Introduction to Machine Learning”, PHI learning Second Edition 2010,

REFERENCE BOOKS:
R1 - Stuart Russel and Peter Norvig “Al — A Modern Approach™, 2nd Edition, Pearson Education 2007.
R2 - Deepak Khemani “Artificial Intelligence”, Tata Mc Graw Hill Education 2013,
R3- Christapher M. Bishop, “Pattern Recognition and Machine Learning™. Springer 2006.
R4 - Mitchell Tom, “Machine Learning”, McGraw Iill, 1997.
WEB REFERENCES:
b, nptelac.in/courses/106/105/106105077

2.

nptet.ac.in/courses/106/105/106105152

Instructional
Hours

45
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Mapping of COs with POs and PSOs

pO&| PO | PO | PO [ PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
pSO | 1 2 3 |'4y5 ]| 6 | 7| 8 9 | 10| 11 | 12 1 2
coi| 3 3 2 102 |1 - - - - - - 2 2 3
coz| 2 3 3 042 | 2 - 1 - - - - 2 3 3
cos| 3 2 [ 3 [z 2] -]t - T -]-1-12]/]S:3 3
coa| 3 3t 222 - v - -] -] 3 3 3
cOs 3 3 3 "2 2 - - - - - - 2 3 3
[avg | 28 [28 26| 2 [18] - Jo6[ - | - | - [ - |22 28 3

i-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course L

B.E. 21E18305 Instrumentation and Control in Paper Industry 3
1. Categorize the process parameters involved in paper making.
C 2. Differentiate the properties of paper and its measurement methods.
Ob9urs:e 3. Analyse methods for measurement of consistency.
jective 4. Infer about the working and quality parameters of paper making machine,
5. Analyse various control aspects involved in paper production.
Unit Deseription

OVERVIEW OF PAPER MAKING PROCESS
Paper making process- Raw materials, Pulp separation, Screening, Bleaching, Cooking, Chemical

I reaction, Chippers, Types of digesters, H factor and Kappa factors, Stock preparation,
Instrumentation needs, Energy conservation and paper quality control.
PAPER PROPERTIES AND ITS MEASUREMENT
Il Physical, electrical, optical and chemical properties of paper - compressive test method-quality
measurement method - optical testing-ultrasonic measurement - standards in testing.
CONSISTENCY MEASUREMENT
Definition of consistency, Techniques for head box consistency measurement, Stock consistency
[l  measurement and control. Paper Making Machine: Fupctioning of Paper making machine- Quality
parameters, Moisture, Basic weight, Caliper, Brightness, Color, Ash content, Strength, Gloss and
tensile strength, Parameters monitoring Instrumentation.
WET END INSTRUMENTATION
Conventional measurements at wet end- Pressure, Vacuum, Temperature, Liquid density, Specific
IV gravity, Level-flow consistency measurement — pH — ORP measurement, Freeness measurement.
Dry End Instrumentation Conventional measurements: Moisture, Basis weight, Caliper, coat
thickness, Optical variables, Measurement of length, Speed, Digester, Rotary, Batch type.
PUMPS AND CONTROL VALVES
Flow box, Wet end variables, Evaporator feedback, Feed forward control, Lime mud density control,
v Stock proportioning system, Refiner control instrumentation, Basic pulper instrumentation, Head
box, Rush/drag control, Instrumentation for size preparation, Coating preparation, Coating weight
control, Batch digester, K/Kappa number control, Bleach plant chlorine stage control. Control
Aspects: Machine and cross direction control technique, Consistency, Moisture and basic weight
control, Drver control, Computer based control systems, Mill wide control.
Total Instructional Hours
CQ1: Apply the process learnt ini real time application.
Cours CO?2: Summarise various properties of paper and it’s testing methods.
ourse . X N .
Outcome CO3: Demopstratc th.e Cons[st_ency of paper through the'leamt met.hodoioglcs.
CO4 . Appraise about the quality parameters associated in production of paper.
€QO5 : Point out the appropriate control techaique involved in production of paper.
TEXT BOOKS:

Ti - B.G Liptak, “Instrumentation in Process Industries”, Chilton Book Company, 2003

Instructional
Hours

45

T2 - P.E.Sankaranarayanan, “Pulp and Paper Industries- Technology and Instrumentation”, Kotharis Pesk book

Series, 1995.
REFERENCE BOOKS:

Ri - Britt K.W, “Handbook of Pulp and Paper Technology”, Reinbeld Company Second Edition, 2604,

R2 - James P Casey , “Pulp and Paper Chemistry and Chemical Technology™, John Wiley and sons, 1981.
R3- Randolph Notris Shreve and George, “Shreve's Chemical Process Industries”, McGraw Hill, Singapore. 1985,

3
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO |PO | PO | PO |PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 | 3| 45| 6| 7]|8 9 |10 11 | 12 I 2
CO1 3 3 2 2 1 - - - - - - 2 2 3
co2| 2 3 3212 -11] - - - |- 2 3 3
CO03 3 2 3 2 2 - i - - - - 2 3 3
co4; 3 3 2 2 2 - 1 - - - - 3 3 3
Co5 3 3 3 2 2 - - - - - - 2 3 3
Avg | 28 |28 | 26| 2 [t8] - 106 - - -] - 1227 28 3

1-Low, 2-Medium, 3-High, “-*” No correlation
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Professional Elective V

Programme Course Code Name of the Course L T P
B.E. 21EI8181 Disaster Management 3 9 0 3
1. Interpret the basic knowledge of disaster management.
2. Dyiscuss about the exposure of environmental disaster.
Cgurs_e 3. Create awareness about earthquake and Tsunami.
Objective 4. Express the cyclone management technigues.
' 5. Apply the technologies in disaster management..
. I Instructional
Unit Description Hours
INTRODUCTION
Disaster - Disaster management - Disaster prevention and preparedness measures - Types of Disaster
I Causal factor of Disaster - Natural, Manmade and creeping disaster - Disaster in the Indian context- 9

various measures - Disaster refated policy goals - United Nations Development Program (UNDFP) -
United Nations Disaster Relief Organization (UNDRO) - Govt. of lndia.

ENVIRONMENTAL DISASTER
Environmental hazards - Typolcgy - Assessment and response - the strategies - the scale of disaster -

Il Vulnerability - Disaster trends - Paradigms towards a balanced view - Chemical hazards and 9
Toxicology - Biological hazards - Hazard caused by world climate change - Risk analysis - other
technological disasters.

EARTHQUAKE AND TSUNAMI
Earthquake - Causes of earthquake - Earthquake scales - Measures of earth quake - Magnitude and
Intensity - Seismic zone - Earthquake disaster mitigation - Forecasting techniques and Risk analysis —

i . . i - . . . . ; 9
Tsunami - Causes of Tsunami - Effects of Tsunami - Tsunami warning system in India - International
status of Tsunami warning and communication system - Tsunami warning centers - Pacific Tsunami
Warning Center (PTWC) - Institutional arrangements and design criteria for Tsunami mitigation.
CYCLONE _
v Tropical cyclone - Warning system - Protection of buildings from cyclones - Precaution before and 9

during cyclones - Tropical cyclone warning strategy in India - Cyclone related problems - Aerial
survey - Management strategy - risk reduction by public awareness and education.

APPLICATION OF TECHNOLOGY IN DIASTER MANAGEMENT
Hazard map - Multi hazard mapping - Application of satellites in Disaster Management - Application
V. of remote sensing in forecasting and disaster rehef - Use of digital image processing in disaster 9
management - GIS in disaster management - Spatial data - GIS data base design - Convention
mapping concepts and Coordinate system - Methods of spatial Interpolation in GIS.

Total Instructional Hours 45

CO1: Associate the basic concepts of disaster management in real life
CO2: Summarize the vulnerability of environmental disaster

Ocu{t)r?(f:]:e CO3: Dete_rmine the measures to be taken during envirommental disaster
CO4: Predict the consequenices of cyclones
CO5: Innovate the technology in disaster management
TEXT BOOKS:
T1 - Pardeep $Sahni, Madhavi malalgoda and Ariyabandu, “Disaster Risk Reduction in South Asia”, Prentice
Hall of India 2003.
T2 - Amita Sinhal, “Understanding Earthquake Disasters™, Tata McGraw-Hill, 2010.
REFERENCE BOOKS:
R1 -Pardeep Sahni, Alka Dhameja and Uma medury, “Disaster Mitigation: Experiences and Reflections”, Prentice Hall of
India ,2004.

R2 - Jeff Groman, “The Atlas of Natral Disasters”, Michael Friedman Publication, 2002.

R3 -Jaikrishna & Chandrasekar, “Elements of Earthquake Enﬂmeenng” South Astan Publishers Pvt Itd, 2000.
WEB REFERENCE :

https://onlinecourses.swayam?2.ac.in/cec19 hs20/preview

3 !
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Mapping of COs with POs and PSOs
pO&| PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
pPSO | 1 2 3 14|56 | 7|8 9 | 10| 1| 12 1 2
col 3 3 2 2 - 3 3 - - - - 2 2 3
cozl 2 3 2 2 -1 33| - - S 2 | 3 3
CcO03 3 2 3 2 - 2 2 - - - - 2 3 3
co4 !l 3 3 2121 - 133 - - - |- 3 3 3
COs5 3 3 3 2 - 3 3 - - - - 2 3 3
Avg | 28 {28 [ 24| 2 | - [28 28] - - - | - 12271 28 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course L T P C
B.E. 21E18182 Total Quality Management 3 0 0 3
I. Infer the basic concepts of quality management.
2. Interpret the concepts of TQM principles.
Course 3. Interpret the various statistical process control charts
Objective 4. Categorize various tools for quality improvement.
: 5. Interpret the concept of Quality Management Systems and recognize the need for ISO 9000 and
' ISO 14000 Quality Systems _
. e Instructional
Unit Description Hours
INTRODUCTION TO QUALITY MANAGEMENT
{ Definitions - TOM Framework, Benefits, Awareness and Obstacles. Quality - Vision, Mission and 9
Policy Statements. Customer Focus - Customer Perception of Quality, Traoslating needs into
requirements, Customer Retention. Dimensions of Product and Service Quality. Cost of Quality.
TQM PRINCIPLES
Leadership - Strategic quality planning, Quality Councils -Employee involvement - Motivation,
II  Empowerment, Team and Teamwork, Quality circles, Recognition and Reward, Performance 9
Appraisal - Continuous Process Improvement — PDCA cycle, 55, Kaizen - Supplier Partnership -
Partnering, Supplier Selection, Supplier Rating.
TQM TOOLS AND TECHNIQUES |
T Seven Traditional Tools of Quality - New Management Tools - Six Sigma: Concepts, Methodology, 9
Applications to Manufacturing, Service Sector including IT - Bench Marking - Reason to Bench
Mark, Bench Marking Process - FMEA - Stages, Types.
TQM TOOLS AND TECHNIQUES 11
IV Control Charts- Process Capability- Concepts of Six Sigma - Quality Function Development (QFD) - 9
Taguchi Quality Loss Function — TPM - Concepts, Improvement Needs - Performance Measures,
QUALITY SYSTEMS ORGANIZING AND IMPLEMENTATION
Introduction to IS/ISO 9004:2000 — Quality Management Systems — Guidelines for Performance
vV  Improvements. Quality Audits. TQM Culture, Leadesship — Quality Council, Employee 9
involvement, Motivation, Empowerment, Recognition and Reward- Introduction te Software
Quality.
Total Instructional Hours 45
CO1: Conceptualize and imbibe the different TQM principles.
\ CO2: Recall various quality concepts like employee involvement and performance measurements
Course : R o . N - o
Outcome CO3: Apply the various statistical process control charts to improve the quality of the product.

CO4: Apply various teols ke QFD and FMEA for quality improvement.
CO5: Apply the concept of Quality Management Systems

TEXT BOOKS: .
Ti - Dale H. Besterfiled, et at,, “Total Quality Management”, Pearson Education Asia, 3“Edition, Reprint 2006.
T2 - Shridhara Bhat K, “Total Quality Management — Text and Cases”, Himalaya Publishing, 2002.
REFERENCE BOOKS: '
R1 - James R, Evans and William M. Lindsay, “The Management and Control of Quality”, 8th Edition, First Indian
Edition,Cengage Learning, 2012,
R2 - Suganthi.L and Anand Samuel, “Total Quality Management”, Prentice Hall (India) Pvt. Ltd., 2006.
R3 -Janakiraman. B and Gopal .R.K_, “Total Quality Management — Text and Cases”, PHI Ltd., 2006.
WEB REFERENCES: . i

1. https://nptet.ac.in/courses/1 10/104/1 10104085/ "

2. https//nptelac.in/courses/110/104/1 1004080/
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Mapping of CQOs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 213 | 4|51 6|71 89 |1w0|n;12]1 2
CO1 3 3 2 2 - 3 3 - - - - 2 2 3
coz| 2 3¢ 02 2 - 3 3 - - - - 2 3 3
CO3 3 2 3 2 - 2 2 - - - - 2 3 3
co4 | 3 3 22 - T 2131 -1-1-7- 3 3 3
COs 3 3 3 2 - 3 3 - - - - 2 3 3
Ave | 28 [ 28 124 2 | - [26 28] - - - - 12271 28 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course L

B.E. 21EI8183 Professional Ethics for Engineers 3
1. Infer the essentials of engineering ethics.
C 2. Interpret the rudiments of engineers as social experimentation.
Ob(.mrs.e 3. Speculate the responsibilities of engineers for safety.
jective 4, Create awareness on social responsibilities and rights.
5. Outline the global issues in environment.
Unit Description
ENGINEERING ETHICS
I Senses of Engineering Ethics - Variety of moral issues - Types of inquiry - Moral dilemmas - Moral
Autonomy - Kohlberg's theory - Gilligan's theory - Consensus and Controversy - Professions and
Professionalism - Professional ideals and virtugs - Use of ethical theories.
ENGINEERING AS SOCIAL EXPERIMENTATION
11 Engineering as expertmentation - Engineers as responsible experimenters - Research ethics - Codes
of ethics - Industrial Standards - Case Study of Space Shuttle Challenger Disaster.
ENGINEERS’ RESPONSIBILITY FOR SAFETY
Il Safety and risk - Assessment of safety and risk - Risk Benefit Analysis - Reducing risk - Case
Studies: Chernobyl and Bhopal Disaster.
RESPONSIBILITIES AND RIGHTS
v Collegiality and Loyalty - Respect for Authority ~Collective Bargaining- Confidentzality - Conflicts
of Interest - Occupational Crime - Professional Rights - Employee Rights - Inteltectual Property
Rights (IPR) - Discrimination.
GLOBAL ISSUES
v Multinational Corporations - Business Ethi¢s - Environmental Ethics -Computer Ethics -Weapons
Development- Engineers as Managers - Consulting Engineers - Engincers as Expert Witnesses and
Advisors - Honesty - Moral Leadership - Sample code of conduct.
Total Instructional Hours
COI: Practice engineering ethics and human values for a moral life.
C0O2: Develop the codes of conduct for engineers in the society.
Course CO3: Experiment the safety measures as a responsible engineer.

Outcome CO4: Interpret the responsibilities, professional rights and moralities for enhancement ofan

organization.
COS5: Validate the broad range of contemporary global issues.

TEXT BOOKS:

T1 - Mike Martin and Roland Schinzinger, “Ethics in Engineering”, McGraw-Hill, New York, Z013.
T2 - Charles D Fledderman, “Engineering Ethics”, Prentice Hall of India, 2004.

REFERENCE BOOKS:

R1T - Charles E. Harris, Michael 8. Pritciard and Michael J. Rabins, “Engineering Ethics — Concepts and Cases”, Cengage
Learning, 2009,

R2 - John R Boatright, “Ethics and the Conduct of Business”, Pearson Education, New Dcthi,2003.
R3 -Edmund G Seebauer and Robert L. Barry, “Fundamentals of Ethics for Scientists and Engineers”, Oxford University
Press, Oxtord, 2001.

Instructional
Hours

45

. R4 - Govindarajan M, Natarajan S, Senthil Kamar V. 5, “Engineering Ethics”, Prentice Hall of India, New Delhi, 2004,
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO 5 S
PSO | 1 2 | 34l 5 6| 7|89 |w|n| 12 1 2
co1| 3 322 T3 3t 3 - |- 2 2 3
co2| 2 322 - 3313 - |- 2 3 2
Cco3 3 2 3 2 - 2 2 2 - - - 2 3 2
CO4 3 3 2 2 - 3 3 3 - - - 3 3 3
COs5 3 3 3 1 2 - 3 3 3 - - - 2 3 2
Avg | 28 [ 28 124 [ 2 | - |28 128|281 - -1 - 122 281 22
I-Low, 2-Medium, 3-High, “-”* No correlation
M/‘)
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Programme Course Code Name of the Course
B.E. 21EI8184 Principles of Management 3

Course
Objective

Unit

11

oI

v

Course
Qutcome

Learn the basic functions of management in an organization

Study the importance of planning and also the different types of plans.
Understand the different types of organization structure in management
Know the basis and importance of directing and controlling in management
Understand to the importance of corporate governance and social issucs.

Lo b

Description

INTRODUCTION TO MANAGEMENT CONTEXT

Management definition — Science or Art — Manager versus Entrepreneur — types of managers —
managerial roles and skills — Evolution of Management — Scientific, human relations , system and
contingency approaches — Types of Business organization — Sole proprietorship, partnership,
company-public and private sector enterprises — Organization culture and Environment — Current
trends and issues in Management.

PLANNING

Nature and purpose of planning —~ planning process — types of planning — objcctives — setting
objectives — policies — Planning premises — Strategic Management — Planning Tools and Techniques
— Decision making - steps and process.

ORGANISING

Nature and purpose — Formal and informal organization — organization chart — organization structure
— types — Line and staff authority — departmentalization — delegation of authority — centralization and
decentralization — Job Design — Human Resource Management — HR Planning, Recruitment,
selection, Training and Development, Performance Management , Career planning and management.

DIRECTING

Foundations of individual and group behaviour — motivation — motivation theories — motivational
techniques — job satisfaction — job enrichment — leadership — types and theories of leadership —
comumunication — process of communication — barrier in communication — effective communication
- communication and I'T.

CONTROLLING AND ISSUES IN MANAGEMENT
System and process of controlling — budgetary and non-budgetary control techniques — use of
computers and IT in Management control ~ Productivity problems and management — control and
performance — Direct And Preventive Control — Reporting.
Contemporary Issucs In Management: Corporate Governance Social responsibilitics — Ethies in
business — Recent issues. '

Tatal Instructional Hours

Instructional
Hours

9

45

CO1: Describe the concepts of management, administration and the evelution of management thoughts.

CO2: Understand and apply the planning concepts.

CO3: Explain the different organizational structures and understand the staffing process.
CO4: Analyze the various motivational and leadership theories and controlling processes.
(€05 Understand and analyze the various Contemporary Issues in Management.

TEXT BOOKS:

Ti-Stephen P. Robbins and Mary Coulter, “Management”, Prentice Hall of India, 8th edition. 2012
T2-Harold Koontz & Heinz Weihrich “Essentials of management” Tata Mc Graw Hill, 1998.
REFERENCE BOOKS:

R1 - Charles W L Hill, Steven L McShane, “Principles of Management”, Mcgraw Hill Education, Special Indian Edition,
2007 ‘

R2 - Tripathy PC & Reddy PN, “Principles of Management”, Tata McGraw Hill, 1999.

R3 - JAF Stoner, Freeman R E and Daniel R Gilbert “Management”, 6th Edition, Pearson Education, 2004.

R4 -Robert Kreitner & Mamata Mohapatra, “Management”, Biztantra, 2008. . - 5
: . ~ . g - \r
4 ",
L N
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Mapping of COs with POs and PSOs

PO&| PO (PO | PO |PO|PO| PO |PO| PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 3 | 45| 6 | 7| 8 9 |10 11| 12 1 2
Co1 3 3 2 2 - 3 3 1 - - - 2 2 3
co? 2 3 2 2 - 3 3 1 - - - 2 2 2
C03 3 2 3 2 - 2 Z | - - - 2 2 2
co4 | 3 3 2 [ 2] - 313 1 . R B 3 3 3
CO5 3 3 3 2 - 3 3 1 - - - 2 3 2
Ave | 28 |28 |24 | 27 - 1281 28] 1 - - - |22 ] 24 7 22

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course L

B.E. 21EIB185 Patent, Copyright and Competition Law 3
1. Outline the basic concepts of Inteflectual Property Rights and Laws
C 2. THlustrate the Patent registration aspects
Ob_ou:fse 3. Classify the agreements and legislations and copyrights
Jechives 4. Tlustrate the inmovations in Intellectual Property Rights
5. Interpret various competition Law
Unit Description
INTRODUCTION

Introduction to IPRs, Basic concepts and need for Intellectual Property — Patents, Copyrights,

1 Geographical Indications, IPR in India and Abroad — Genesis and Development — the way from
WTO to WIPO —TRIPS, Nature of Inte'lectual Property, Industrial Property, technological Research,
Inventions and Innovations - Important examples of IPR.

PATENTS AND REGISTRATION
Elements of Patents, Research exemption Introduction to Patents - Concepts, Novelty, Utility -

I Palent Act 1970 - Patentable subject matter, Patentability criteria, non-patentable inventions -
Software Patents - Rights of patentee - Working of Patents, Compulsory License Acquisition,
Swirender, Revocation, restoration Transfer of patent rights.

AGREEMENTS, LEGISLATIONS AND COPYRIGHT
International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of
India, Design Act, Trademark Act, Geographical Indication Act.

IH  Copyright and Neighboring - Rights Concept and Principle - Beme Convention, Universal
Copyright Convention, Copyright Act 1957 - Copyright Registrar -Procedure Copyright Societies,
Ownership, Assignment, License, Translation of Copyright.

DIGITAL PRODUCTS AND LAW

v Digital Innovations and Developments as Knowledge Assets — IP Laws, Cyber Law and Digital
Content Protection — Unfair Competition - Meaning and Relationship between Unfair Competition
and 1P Laws — Case Studies.

COMPETITION LAW
Introduction to competition Law- Indian Competition Act and IPR protection - Anticompetitive

Y agreement and abuse of dominance in IPR protection- relationship and Interaction between IPR and
competition law - IPR issues in merger and acquisition; Harmonization of IP protection and
competition Law in India.

Total Instructional Hours
CO1: Explain basic concepts of Intetlectual Property Rights.
Cour CO2: Apply the patent registration aspects. i
“ourse - N .
Outcome CO3: Surmimarize the agreements and legislations and (opy_nghts.
CO4: Understand the innovations in Intellectual Property Rights
CO5: Infer the various competition enforcement laws and its issues
TEXT BOOKS:

T1 - V. Scople Vinod, “Managing Intellectual Property”, Prentice Hall of India, Second edition, 2012.

T2 - S. V. Satakar, “Intellectual Property Rights and Copy Rights”, Ess Ess Pubtlications,2"edition, 2014

REFERENCE BOOKS:

Instructional
Hours

45

R1 -Deborah E. Bouchoux; “latellectual Property: The Law of Trademarks, Copyrights, Patents and Trade

Secrets”,Cengage Learning, Third Edition, 2012.

R2 - H. K. Saharay , “Competition Law” Universal law publishinh, second editton 2016.
R3 - K.Bansal& P .Bansal ,“Fundamentals oftP for Engineers” - Cengage learning 2012,
WEB REFERENCES: .

1. https://nptel.ac.in/courses/1 10/105/110105139/

2. https://nptel.ac.in/courses/109/106/109106137/
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2| 31 4|56 7|89 1w |12 1 2
Co1 3 3 2 2 1 . - - - - - 2 2 2
cozi 2 3 3 2 2 - 1 - - - - 2 2 2
co3| 3 2 3 2 2 - 1 - - - - 2 2 2
co4| 3 3 2 2 2 - 1 - - - - 3 2 2
CoO5 3 3 3 2 2 - - - - - - 3 2 2
Avg | 28 [ 28 |26 | 2 |18 - |06 ] - - |- Ta 2 2

1-Low, 2-Medium, 3-High, “-” No correlation
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SYLLABUS —- MINOR DEGREE ~SEMESTER VIII

Programme Course Code Name of the Course L T P C
B.E. 21E18661 Industrial Automation 3 0 3
1. - Provide an overview on industrial automation
2.~ Paraphrase the Programmable Logic Controller hardware and operation
Course 3. Interpret on the basic PLC Programming

Objective 4. Explain on Distributed Control Systems and SCADA

5. Understand on the Internet of Things
. . Instructional
Unit Description Hours

H

1131

w

Course
Outcome

INTRODUCTION TO INDUSTRIAL AUTOMATION

Automation - Industrial Automation vs. Industrial Information Technology - Role of automation in industry -

Types of production systems - Types of Automation Systems - The Functional Elements of Industrial 9
Automation - Industrial Sensors and Instrument Systems - Role of computers in measurement and control.

PROGRAMMABLE LOGIC CONTROLLER(PLC) AN OVERVIEW

Parts of a PLC -Principle of operation. PLC Hardware Components: Discrete /O Modules- Analog VO modules

— The Central Processing Unit (CPU) — Programming Terminal Devices. Converting Relay Schematics into PLC 9
Ladder Programs.

PLC PROGRAMMING

Programming Timers: Timer Instructions - On-Delay Timer Instruction - Off-Delay Timer Instruction - Retentive
Timer. Programming Counters: Counter Instructions — Up-Counter — Down - Program Contrel Instructions:
Master Control Reset Instruction - Subroutine Functions - Data Manipulation Instructions: Data Compare
Instinctions - Math Instructions

DISTRIBUTED CONTROL SYSTEMS AND SCADA

Evolution of Distributed Control Systems: Emergence of the Distributed Control System architecture. Local
control unit architecture; Basic elements of a microprocessor based controller — Introduction and architecture of
SCADA.

INTERNET OF THINGS - AN OVERVIEW

Introduction - Internet of Things Definition Evaluation — 10T Architectures ~ 10T Data Management and
Analvtics — Communication Protocols - Internet of Things Applications — Security — Identity Management and 9
Authentication — Privacy — Standardization and Regulatory Limitations

Teotal Instructional Hours 45

CO1 Explain the concepts about basics of automation syster

CO2 Develop programaming with PLC

CO3 Analyze theory of operation in advanced PLC and SCADA

CO4 Interpret the architectural interfaces and operation abeut DCS

CO5 Nlustrate the advanced technologies, opportunities, challenges to bring out industry 4.0

TEXT BOOKS:

Tt - Frank D. Petruzelta, "Programmable Logic Controtlers”, 5th Edition, Tata McGraw Hill Education Private Limited,
India, 2019.

T2 - Rajkumar Buyya & Amir Vahid Dastjerdi, “Internet of Things Principles and Paradigms”, ist Edition, Morgan
Kaufmann (Tmprint of Elsevier), USA, 2016.

REFERENCE BOOKS:

R - Michael P.Lukas, “Distributed Control System”, Van Nostrand Reinhold Co., Canada 1986.

R2 - John W.Webb, Ronald A.Reis. “Programmable Logic Controllers: Principles and Applications”, 5th Editien, PHL
Learning Pvt. Ltd., New Delhi, 2013,

R3 - Stuart A. Boyer, “SCADA: Supervisory Control and Data Acquisition”, 4th Edition, ISA Press, USA, 20609,



Mapping of COs with POs and P50s

PO&| PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO PSO
PSO | 2 3 4 5 6 7 8 9 10 11 12 1 2
cotl| 3 3 3 3 1 - - - - - - 2 3 3
co2| 3 3 3 3 1 - - - - - - 2 2 3
co3| 3 3 3 3 1 - - - - - - 2 3 2
CO4| 3 3 3 3 1 - - - - - - 2 3 3
cos| 2 3 3 2 1 - - - - - - 2 3 3
Avg i 2.8 3 3 28 13 - - - - - - 2 2.8 28
1-Low, 2-Medium, 3-High, “-” No correlation
T /
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SYLLABUS — HONOUR DEGREE ~-SEMESTER VIH

Programime Course Code Nzme of the Course L T P C
B.E 21EI8201 Smart Instrumentation 3 H 0 3

Understand the fundamentals of smart instrumentation.

Categorize various types of smart sensors and their technologies.
Interpret the architecture of virtual instruments.

Understand the principles of interfacing instruments with computers.
Explore the applications of simart instruments in industrial applications.

Course
Objective

I

Instructional

Unit Description Hours

INTRODUCTION TO SMART INSTRUMENTATION

| Instrumentation system overview - Key components of smart instrumentation - Smart
Sensors, Actuators, Microcontrollers and Embedded systems- Smart Instrumentation Features
- Components - Block Diagram - Industry standards

SMART SENSORS .

Sensor Classification-Thermal sensors -Humidity sensors -Capacitive Sensors-Planar Inter
digital Sensors- Planar Electromagnetic Sensors-Light Sensing Technology-Moisture Sensing
Technology-Carbon Dioxide (COz) sensing technelogy-Sensors Parameters

VIRTUAL INSTRUMENTATION

Architecture of Virtual instrument and its relation to operating system. Software overview:
LABVIEW, Graphical User Interface {GUI), Control and indicators: G programming- Data
type, Data flow programming editing and running a virtual instrument.

INTERFACING INSTRUMENTS AND COMPUTERS _
v Interfacing: Basic connections, issues- Address decoding - Data transfer comtrol, A/D
converter; D/A converter — sample and hold circuits- Other interface considerations — wircless
- transmitters, receives — implementation issues.
APPLICATIONS OF SMART INSTRUMENTS
Smart Scnsors for Industrial Awtomation - Integration of Smart Sensors in Autonomous
A% Vehicles- Predictive Maintenance Using Smart Instrumentation- Automation in Smart 9
Manufacturing with IoT Sensors - Intelligent Robotics for Industrial Automation - Smart
Instrumentation in Renewable Energy Systems

I

1184

Total Instructional Hours 45

CO1 : Design and analyze smart instrumentation systems
CO2 : Apply the appropriate smart sensor technologics tor reai-world applications.

OLourse CO3: Design, program, and operate virtual instruments using LabVIEW for real-time data.
utcome . - : . .
CO4: Design and tmplement interfacing solutions.
CO35: Implement and integrate smart instrumentation technologies
TEXT BOOKS:

T1 - Subhas Chandra Mukhopadhyay, Smart Sensors, Measurement and Instrumentation, Springer Heidelberg,
New York, Dordrecht London, 2013,

T2 -UvaisQidwai, “*Smart Instrumentation: A data flow approach to Interfacing”, Chapman & Hail, Ist Edition,
2013,

REFERENCE BOOKS :

R1 - Barney G.C.V., Intelligent Instrumentation: Prentice Hall of India Pvt. Lid., New Delhi, 1988,

R2 - Jovitha Jerome, Virtual Instrumentation Using LabVIEW, PHI Leaming, 2nd Edition, 2016,

R3 — Kevin James,” PC interfacing and data acquisition”, Newnes publications Lid., 2000
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Mapping of COs with POs and PSOs

ro& | po | o [ Po | PO | PO | PO | PO | PO | PO | PO | PO | FO | FSO | PSO
PSO | 1 2 |3 14| 5| 6 7 8 o |10 | 11 | 12 1 2
cot | 3 304102 2 1 - - t . - - 2 2. 3
cox| 3 [ 3 13 2 2] - 17 - [-1-13 3 3
co3| 3 2 |3 2 2 - - 1 - - - 2 3 3
co4| 3 32 2 2 - - 1 - - - 3 3 3
cos | 3 33 | 2] 2 - | -] -] - 3 3 3
Ave | 3 | 28 | 26 | 2 |18 | - ; 1 . - T 23 1 23 3

1-Low, 2-Medium, 3-High, “-” No correlation
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Programme Course Code Name of the Course
B.E. 21EI8202 Industry Safety and Hazard Management 3 6 0 3

Educate on Engineering Safety.
Enumerate about industrial accident investigation.

i

2
Course 3. Tllustrate on safety performance analysis.
4
5

Objective .
! Assess the potential hazards and risks.

Identify the thermal and mechanical hazards.

Instructional

Unit Description Hours

INTRODUCTION TO SAFETY ENGINEERING
Evolution of medern safety concept — Need for safety - Introduction to Safety systems
I Engineering{SSE) - safety standards — types - safety audit — reason, benefits ,audit programs —~ safety 9
performance monitoring; Important Acts: factories act 1948, Environment act 1986, Safety in
industries : machine guarding, welding process, cold and hot working process and #s hazards.

ACCIDENT INVESTIGATION
Cause of Accidents in industries — Learning [rom accidents - Accident ratio - reportable and non
11 reportable accidents, Accident recall — methods, recall aids - NEMIRR systems — benefits - 9
Supervisory role - Overall accident investigation process —Major Disasters: The Bhopal disaster 1984
- The Flixborough disaster 1974 - HAZOP(Qualitative treatment only).

SAFETY PERFORMANCE ANALYSIS, TRAINING
Safety performance monitoring — roles — performance and review, evaluation — Recordkeeping,

I inspection of records, maintenance ~Incident rate, accident rate - Fatal Accident rate (FAR) —Safety 9
training ~ Personal protective equipment (PPE), types - “In-situ” safety training — Brainstorming -
motivation, commmunication.

HAZARD, RISK ISSUES AND HAZARD ASSESSMENT
v Introduction, hazard, hazard monitoring-risk issue - Hazard asscssment, procedure, methodology;
T safety audit, checklist analysis, what-if analysis, safety review, preliminary hazard analysis (PHA),
hazard operability studies (HAZOP).

THERMAL AND MECHANICAL HAZARD ASSESSMENT

Applications of Advanced Equipment’s and Instruments, Thermo Calorimetry, Differential Scanning
Calorimeter (DSC), Thermo Gravimetric Analyzer (TGA), Accelerated Rate Calorimeter (ARC),
Principles of operations, Centrolling parameters, Applications-Explosive Testing, Deflagration Test,
Minimum ignition cnergy Test, Sensitiveness Test, Impact Sensitiveness Test (BAM) and Friction
Sensitiveness Test (BAM).

Total Instructional Hours - 45

CO1: Explain the concepts of Engineering Safety and its acts.

CO2: Appraise the accident investigation strategies for an industry.

CO3: Summarize the various Safety performance monitoring and apply them.
CO4: Understand the basics of hazards and classification of the its assessment

Course
Outcome

COS5: THystrate various advanced equipment for thermal and mechanical hazard assessment.

TEXT BOOKS:

T1 - R.K Jain, “Industrial Safety, Health and Environment management systems”, Khanna Publications 200H).
T2 -Dar Petersen, “Techniques of Safety Management: A System Approach”. American Society of Safety Engineers,
USA 2003

REFERENCE BOOKS:

R1 - Danuta Koradecka, Hand book of “Occupatioral Safety and Health”, CRC Press. 2010

RZ - John Ridley & John Chaaning, “Safety at Work™ Routledge, 7th Edition. 2008

R3 - The manufacture, storage and import of hazardous chemical rules 1989, Madras Book Agency, Chennai.
R4 - The Factories Act 1948, Madras Book Agency, Chennai, 2000.

WEB RESOURCES:

https://onlinecourses.nptel.ac.in/noc20 mgd3/preview e
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Mapping of COs with POs and PSOs

PO& | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PSO | PSO
PSO | 1 2 | 3| 4| 5] 6| 7|8 9 10| 11§ 12 1 2
col| 3 3 2 2 1 . 1 - - - - 2 2 3
cox | 3 T3 3 1221 -1 -1 -1-]-1z27]?: 3
co3 | 3 2 3 2 2 - 1 - - - - 2 3 2
co4 | 2 3 2 2 12 - 1 - - - - 3 2 3
cos| 3 3 3 2| 2 - 1 - - - - 2 3 3
Avg | 28 (28 |26 | 2 [ 18] - 1 - - - 22 ] 26 | 28

1-Low, 2-Medium, 3-High, “-” No correlation
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Pregramme Course Code Name of the Course L T

B.E 21EI8203 Technological Trends in Automation 3 0 9 3

Understand the basics of smart manufacturing systems.

Acqguire knowledge about Al techniques in Industrial antomation.
Learn the basics of cyber security systems. )

Impart knowledge on DCS and its various architectures.
Introduce the concept of Industry 4.0 and its technologtes.

Course
Objective

el

. I Instructional
Unit Description Hours
INTRODYUCTION TO SMART MANUFACTURING
Industrial Automation Trends, Approaches and Issues-. Automation in Production System- Role of
1 sensors in manufacturing automation- Principles and Strategies of Automation - Basic Elements of an
Automated System- Advanced Automation Functions- Levels of Automations- Production
Economics —-LEAN manufacturing - RPA — Additive- manufacturing.

AIIN INDUSTRIAL AUTOMATION
Introduction to Artificial Intelligence — concepts - Foundations of Al- History of Al- Intclligent

I agents: Agents and Environment- Reactive agent- deliberative- goal driven- utility driven and 9
learning agents — Applications of Industrial Al in Monitoring, optimization and control.Al
applications in Industry Autormation.

CYBER SECURITY IN INDUSTRIAL AUTOMATION
Industrial Automation Security- basics — Protocels, TCP/IP and OPC model - Information Systern

[T Sccurity Technology- Types and classes of attack, Policies, Standards, Guidelines, Risk 9
_ management- Introduction to Cyber Physical Systems (CPS), Architecture of CPS- Components,
- Data science and technology for CPS, Emerging applications of CPS in different fields.

DCS IN INDUSTRIES
Introduction to computer based Industrial automation- Direct Digital Control (DDC), Distributed

IV Control System (DCS) — DCS: Various Architectures-Local Control Unit (LCU} architecture, 9
Interfaces in DCS-Process Interfacing Issues, Overview of different LCU security design approaches,
Networking and communication with DCS.

INDUSTRY 4.0
Evolution of technologies in industries, Introduction to Industry 4.0, Challenges in industry 4.0,
v Impact of Industry 4.0, Introduction to Tnternet of Things (I0T)-basic elements and its applications, 9

Industrial IOT-basic elements-Smart supply chain and Case studies: Qil, chemical and
pharmaceutical industry, Applications of UAVSs in Industries.

Fotal Instructional Hours 45

COLl: Interpret the various levels of smart automation systems.

CO2:  Apply Al techniques for manufacturing.
Course Co3:

Out Understand the various cyber security models and its issues in automation.
utcome

C04:  Develop the DCS modet for industrial applications.
CO5:  Implement IoT for smart marufacturing for the need of Industry 4.0

TEXT BOOKS:

T1-M. P. Grover “Automation, Production Systems and Computer-Integrated Manufacturing” Pearson Education, 4th
Edition, 2016.

T2 -Ronald L. Krutz, “Industrial Automation and Control System Security Principles: Protecting the Crtical
Infrastructure™, 2nd Edition, International Society of Automation, 2017

T3 - Rich and Knight, " Artificial Intelligence”, 3rd Edition, Tata McGraw Hill, 2014

REFERENCE BOOKS: :

R} - D. Patranabis, "‘Principles of Industrial Instrumentation”™, Tata McGraw Hill Ltd.,1996.

R2 - Christoph Jan Bartodziej, “The Concept Industry 4.0 — An Empirical Analysis of Technologies and Applicatior: in
Production Logistics™, Spinger Gabler, 2015
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R3 - Bahga and V. Madisetti, Internet of Things, A hands-on approach, Create Spaée Independent Publishing Platform, 1st
edition, 2014
R4- Lukas M.P, “ Distributed Conirol Systems”, Van Nostrand Reinhold Co., New York, 1986.

Mapping of COs with POs and PSOs

PO&| PO | PO | PO | PO | PO | PO | PO | PO | PO PO PO PO PSO | PSO
PSO| ¢ 2 3 4 5 6 7 8 9 10 11 12 1 2
cot| 3 3 3 3 - - - - - - 2 3 3
coz| 3 3 3 3 1 - - - - - - 2 2 3
co3| 3 3 3 3 1 . - - - - - 2 3 2
cod! 3 3 3 3 1 - - - - - . 2 3 3
cos| 2 3 3 2 1 - - - - - - 2 3 3
Avg | 28 | 3 3 2.8 1 . - - - - s 2 2.8 2.8
1-Low, 2-Medium, 3-High, “-”* No correlation
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VALUE ADDED COURSES - SYLLABUS

Programme Course Code Name of the Course _—ll
B.E 2EIVACH4 INDUSTRIAL AUTOMATION WITH PLC, SCADA AND HMI |
Course Objective: Students will be able to
1. Acquire strong knowledge on PLC , SCADA and HMI fundamentals.
2. Learn the hardware wiring methodologies.
3. Understand the SCADA systems and its programming.
. . L. A Instructional
Enit Description : Hours
INTRODUCTION TO AUTOMATION AND PLC
I Scope of Automation — Applications - Automation Components - Basics of wiring - Relay working -
Relay logics - Applications examples of Relay.
PROGRAMMABLE LOGIC CONTROLLER
It PLC Introduction - Features, Architecture - Classification, Scan cycle - Programming Devices
ing Languages - Diagram Based Langnages - Coding Based Languages,
FLC PROGRAMMING
It | Ladder Diagram - Basics of Ladder Programming - Logical & Sequential Function - Timer Function 35
- Counter Function - Arithmetic and Comparison Function ~ PLC programming practical.
INTRODUCTION TO SCADA AND DESIGNING
IV | SCADA Introduction - Application of SCADA - Rasics of SCADA Designing - Toggle Switch &
- Push Button.
SCADA DESIGNING PRACTICAL
V| Indicator - Value Display - Vahie Entry - Increment & Decrement Animation - Trend View &
Security. -

Course Qutcome: At the end Students will be able to

L. Write PLC programming for various industrial iogic and case studies.
2. Carryout the PLC hardware wiring and Relays,
3. Design SCADA modeling for an industrial application,

Reference Books:

I Frank D. Petruzelia, “Programmable Logic Cantrollers”, 5th Edition, Tata McGraw Hill Education Private Linuted, India,
2019, ’

2. Jobn W.Webb, Ronald A.Reis. “Programmable Logic Controilers: Principles and Applications”, 5th Edition, PHI Learning
Pvt. Ltd., New Delhi, 2013. '

3. Stwart A. Boyer, “SCADA: Supervisory Control and Data Acquisition”, 4th Edition, ISA Press, USA, 2009.
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Programme Course Code Name of the Course

B.E 22EIVACO5 EMBEDDED WITH IoT

Course Objective: Students will be able to
1. Understand the concepts of Embedded controllers with IoT
2. Learn ARDUINO programming.
3. Establish OS communication with sensors.

Unit Description Instructional .
] Hours i
INTRODUCTION TO EMBEDDED SYSTEMS AND 10T 5
Overview of Embedded Systems and 1oT - Importance and applications of [oT- Components of
1 | IoT: Sensors- Actuators- Microcontrollers- Communication Modules
Scope of Automation — Applications - Automation Components - Basics of wiring - Relay
working - Relay logics - Applications examples of Relay.
ARDUINO PROGRAMMING
Introduction to Arduino- Types and Features - Setting up the Arduino IDE - Basic Programming
i with Arduino: Digital and Analog T/O- Hands-on: LED Blinking, Reading Analog Sensors
: (Potentiometer)
MICROCONTROLLERS AND SENSORS _ 35
1 Arduino Advanced Programming - Interfacing Digital Scnsors: Ultrasonic, PIR - Interfacing
Analog Sensors: Temperature, Light~ Serial Communication: UART, 12C, SPI - Hands-on: Sensor
Data Acquisition and Display.
INTROBUCTION TO RASPBERRY PI
v Overview of Raspberry Pi: Models and Features - Setting up Raspbian OS - Basic Python ‘
i Programming on Raspberry Pi - Hands-on: Controlling GP1O Pins with Python.
WIRELESS COMMUNICATION AND ESP32
v Features of ESP32 - Setting up Ardinno IDE for ESP32- Basic Programming with ESP32- Hands-
on: Wi-Fi Comnectivity and Simple Web Server - Overview of Wi-Fi, Bluetooth, and Zigbee -
|

Implementing Wi-Fi with ESP32 - Hands-on: Sending Sensor Data to the Cloud using ESP32. |

Course Qutcome: At the end Students will be able to
1. Develop embedded programming and design with ARDUINQO.
2. Carryout the Interfacing with sensors and wiring.
3. Interpret the knowledge on wireless communication for an application.

Reference Books:

1. Michael 1. Pont, “Embedded C”. Pearson Education, 2007,

2. - 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.

3. Wayne Wolf, “Computers as Components: Principles of Embedded Computer System
Design™, Elsevier, 2006.
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