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ELECTRONICS AND INSTRUMENTATION ENGINEERING

VISION
The department aims to provide quality education and training in the fields of
electronics, instrumentation and control to meet thqgirements of industry and society.
To establish centers of excellence in instrumentation and automation.

MISSION
To impart quality education through an enriched curriculum and hands on experience.
To create a conducive atmosphere for electronics andimnentation engineers to learn
and pursue research activities that benefits the industry and society.
To enhance the problem solving capabilities through design projects and internships.
To mould leaders and team players with required analytical skisighra blend of co
curricular, extracurricular and professional society activities.

PROGRAM EDUCATIONAL OBJECTIVES
To prepare graduates for a successful technical and/or professional career.
To prepare graduates for higher education and research.

To prepare graduatds engage imesolving industrial and social issues.

PROGRAM OUTCOMES

. Graduates will be able to apply fundamental knowledge in mathematics, science,

electronics and instrumentation for solving engineering problems.

Graduates will be abl® identify and analyze complex engineering problems in the areas
of electronics, instrumentation and automation.

Graduates will be able to solve opended technical problems and be proficient in the
design, test, and implementation of electronics, umséntation and control systems.
Graduates will attain skills to conduct experiments/investigations and interpret data with
reference to systems and standards related to electronics and instrumentation
engineering.

Graduatewill have proficiency in systerdesign tools and software packages related to
electronics and instrumentation

Graduates will have knowledge in the area of electronics and instrumentation
engineering to assess and address societal, health, safety, legal and cultural issues.
Graduateswill have broad education necessary to understand the impact of engineering
solutions and sustainable development in environmental and societal context in the field
of Electronics and Instrumentation.

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




8. Graduates will be able to understand and uphold profedsi@thical, and social
responsibilities in Electronics and Instrumentation engineering.

9. Graduates will be able to function efficiently as an individual or in team in process and
automation industries.

10.Graduates will have ability to communicate effectivelyn written, oral and
instrumentation formats to put forth solutions and prepare detailed engineering report in
the process and automation industries.

11.Graduates will be able topply the knowledge, skill and attitude as a team player in
initiating, executng and managing projects in the areas of design, manufacture,
marketing and entrepreneurship in mudligciplinary environments.

12.Graduates will be able to conduct information searching and processing and develop the
ability for lifetime-learning in field & Electronics and Instrumentation engineering.
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KUMARAGURU COLLEGE OF TECHNOLOGY, COIMBATORE - 641 049.
REGULATIONS 2014

B.E. / B. Tech Programmes
CREDIT BASED SYSTEM (CBS)

These regulations are applicable to students admitted into B.E. / B. Tech
Programmes from the academicyear 20147 2015

Preamble

India has become a permanent member of Washington Accord. As an educational institution we
are adopting the @AOutcome Based Edugumedi on
outcomes (knowledge, skills and attitude / behavior) are acquired by the learners of a
programme. With the OBE process in mind, our educational system has been framed to provide
the needful scope for the learners through the CBS that will paveatheto strengthen their

knowledge, skills and attitude / behavior.

The CBS offersflexibility to learnerswhichincludelarge numberof electives,flexible pacefor

earningcredits and auditourses.

The Objectives of CBS

1 To offer the right blend ofCore,General Engineerig Sciences TechnicalArts and
BasicSciencecourses to facilitate the learners to acquire the needful outcomes.

1 To facilitate studentsto earnextracredits.

1 To elevatethe level of knowledge, skills and attitude/behaviom par with the students
acrossheglobe.

1 To offer programmes in an academic environment with purpose, the needful foundations,

breadth (exposure for optimal learning) and professionalism.
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Definitions and Nomenclature

1.1 University
Universitymeans th affiliating university, ANNAUNIVERSITY, CHENNAI
1.2 Institution
Institution mears KUMARAGURU COLLEGE OF TECHNOLOGY,
Coimbatorean autonomos institution  affiliated to  Anna
University, Chennai
1.3 Head of the Institution
Head of the Institution meansthe Principal of the institution who isresponsiblefor
allacademicactivitiesandfor theimplementationof relevant rulesof this
regulation.
1.4 Programme
Programne means Degree Programme,iR2E / B.TechDegree Programme.

1.5 Branch

Branchmeansspecialization or discipline of B.E / B. TeBlegre2Programmesuch
asCivil Engineering Textile Technology,etc.

1.6 Course

Every paper / subject of study offered by varioggpartments icalled a course.(e.g.
Operations Researgh

1.7 Curriculum
The various components / subjects / papers studiedaghprogrammethat provides
appropriateoutcomes Knowledge, skills and attitude/behavion) the chosen branchs
called curriculum.

1.8 Credits

Coursework is measured in units called credit hourssonply credits.The number of
periods or hours of a course per week is the number of credits for that course
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The detailsof credit allocationis given in Table1.

Table 1
Nature of the Course Hours per Week Credits
3 3
Theory 3+1 (Theory +
tutorl(al) Y 4
Laboratory 20r3 1
Specid Laboratory 4t06 2
ey
3 (Theory +
Theow + Laboratory (2(Labc))bratory) 4
Projed¢ Work
(Eighth Semeste) 18 (Minimum) 6

1.9 Total credits
Thetotal number of credits a student earns duringcth@se ofstudyperiodis calledthe total

credits.A Studentmustearn 185 i 190 credits (varies with the branch for successful
completionof the B.E. / B. Tech regular programme(Eight semestejsard 138140 credits

for laterd entry (Six semesters).

2. Admission

2.1 First Year B.E. / B. Tech and Lateral Entry
The norms for admission, eligibility criteria such amrks, number of attempts, physical

fithess and mode of admission willbe as prescribedby the University.

2.2 For studentsreadmittedfrom 2009 Regulatios and 2013 Regulations (due to
discontinuation for differentreasons)to 2014regulation,a normalization(equivalent) course
committeewill be constitutedby the Principalto decide theCoursesexemptedand additional
Coursedo be appeared byhe concernedstudent.

3. Branchesof Study
The following branche of study approvel by the University are offeredby the institution.

B.E. Degree Programmes
0 AeronauticaEngineering
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O«

AutomobileEngineering

(@]

Civil Engineering

ComputerScienceand Engineering
Electronicsand CommunicationEngineering
Electrical and ElectronicsEngineering
Electronicsand InstrumentationEngineenng

O« O¢« O« O¢ O«

Mechanical Engineering

(@]

MechatronicsEngineering

B.Tech DegreeProgrammes
Biotechnology

O« O«

Information Technology
Textile Technology
FashionTechnology

o<« O«

4. Curriculum Structure

4.1 According to the Nati@al Board of Accreditation (NBA), India, for each undergraduate (UG)

Programme, the curriculum has to be evolved after finalizing the Programme Educational
Objectives (PEOs) and the corresponding Programme Outcomes (POs). TleePOse
specifically evolved by referring to the twelve Graduate Attributes (GAs) listed by NBA for
undergraduate programmes. The curriculum that evolves should broadly ensure the
achievement of the POs and thus the PEOs of the programme.

42 AlllndaCounci | for Technical
i nstructions and syl |l abus
2012 has prescribed the following curriculum structure for UG E&T degree programmes.

Education (AI CT

for UG

engineer.|

S.No Course Work 1 Subject Area Range of Total Suggested
Credits (%) Breakdown of
Minimum | Maximum| Credits (for
total = 176)
(No.)
1. | Humanities and Social Sciences (HS) 5 10 14
including Management;
2. | Basic Sciences (BS) including Mathemati 15 20 30
PhysicsChemistry, Biology;
3. | Engineering Sciences (ES), including 15 20 30
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Materials, Workshop, Drawing, Basics of
Electrical/Electronics/Mechanical/Comput
Engineering, Instrumentation;

4. | Professional SubjectSore (PC), relevant t 30 40 50
the chosen spéatization/branch; (May be

split into Hard (no choice) and Soft (with
choice), if required;)

5. | Professional SubjecisElectives (PE), 10 15 20
relevant to the chosen specialization /

branch;
6. | Open Subjects Electives (OE), from other 5 10 12

techntcal and / or emerging subject areas;

7. | Project Work, Seminar and/or Internship i 10 15 20
Industry or elsewhere

8. | Mandatory Courses (MC); Limited to less than 8
5% of the maximum
permissible courses

credit load

The suggested Course WdrklL76 Credits, at 22/Semester on an average with- built
in flexibility of +/- 20% as indicated earlier) in previous table needs to be completed successfully
by a student to qualify for the award of the UG E&T Degree from the concerned
University/Institution. A widely accepted plan for sequencing the Course Work can be as in
following table.

Typical Sequencing Plan for Courses at UG E&T Degree Programmes

Semesters Subject Area Coverage

(7 HS, BS and ES Courses common for all Branches; Mandatams€s

"-1v HS, BS and ES Courses common for all Branches (to be continued);
Mandatory Courses (to be continued, if required);

PC (Hard/Soft) Courses in two/three groups (likeElectrical,-Non
Electrical); area wise Orientation; Adon Courses;
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V-VII PC (Hard/Soft), PE and OE Courses; Bramtbe Orientation; AdeDn

Courses; Seminar;

VIli PE and OE Courses; Project work and Dissertation, Internship, Semi

Add-On Courses; Final wrapp of Programme;

The mandatory courses for all the programprescribed by AICTE are shown in the following

table.
Mandatory Courses (MC)
S.No Course Course Title Hrs/Wk Units | Preferre
No. L: T: P d
Semester
1. MC 01 | Technical English 3:0:0 3 I/11
2. MC 02 | Value Eduation, Human 3:0:0 3 I/11
Rights and Legislative
Procedures
3. MC 03 | Environmental Studies 3:0:0 3 /v
4. MC 04 | Energy Studies 3: 0:0 3 /v
5. MC 05 | Technical Communication§ 3: 0: O 3 V/IVI
Soft Skills
6. MC 06 | Foreign Language 3:0:0 3 VIVI
NOTE: As and when AICTE brings in a new version offhnMod el scheme of i ns
syl l abus for UG engineering degree programme
new one.

4.3 SemesterCurriculum

Thecurriculum d each semester shall normally bbland of theoly courses not exceedig 7
and practicd course notexceedingd. The total numberof courses per semestershall
not exceed10.

4.4 Medium of Instruction

The medium of instructiin for lectures exaninatiors and projectwork is English excep for
langua@ course otha than English.
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5. Duration of the Programme

5.1 Ead acadent yea will consis$ of Two semesteyof 90 working days each

5.2The normal and maximum permissible number of semestes for each programmeis as
givenin Table 2

Table 2.
Category Number of Semesters
Normal Maximum Permissible
Regular 8 14
Laterd Entry 6 12

6. Class advisor and WardCounselor (Mentor)

6.1 Class avisor

Head of the Department willallot one faculty member to be the class advisor for a particular batch of
studentgthroughouttheir period of study. The role of class advisors is as follows: i) To motivate and
closely monitor the performance of thednts. ii) To build a strong alumni base for the institution by
maintaining a meaningful rapport with students and parents. iif) To maintain all important documents o
the students for reference/inspection by all committees. iv) To work closely withatdecaunselors on
matters related to students attached to the ward counselors and update the green cards (overall data b
of the students of the class.

6.2 Ward Counselor (Mentor)

By guiding and counseling students, teachers can create a greageepfkbefongingness amongst our
student community. Tdnelp the students in planning their courses andgkmeral guidancen the
academigrogrammethe Headof the Department willallot a certainnumberof studentso a teacher
of the department whaghallfunctionasward counselothroughoutheir periodof study.

The ward counselor will monitahe course undertaken by the students chedk attendane and
progressof the studentsand counselthem periodically. The ward counselors should ensure ¢éaah
student is made aware of the various options for growth, students are monitored and guided to becor
overall performers and students select and work for career choices of their interestar@lteunselors

shall update and maintain the ward counset&rord of each student attached to them. Wasd
counselorshall also help the class advisors to update the green card of students attached to them.
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The ward counselormay also discuss with the class advisor and HoD and parentsabout the
progressof the students.

7. ClassCommittee

7.1 Every class will have a class committee constitutedby the = HoD. The membersof the
classcommitteewill be asfollows:-

1. Chairpersorfateachemwho is not normally teachingany courseor the class)
2. All teachershandlingcoursesfor the class
3. Studentga minimumof 6 consistingof 3 boysand3 girls on pro-rata basis)

7.2 The functions of the class committee shall include the following.

7.21 Clarify the regulationsof the programmeandthe detals of rules therein.

7.22 Inform the studen representativeshe acadent schedulencluding the date®of
assessmenendthe syllabuscoveragefor eachassessment.

7.23 Inform the student representativethe details of Reguations regardng
weightageusadfor eadassessmentn the caseof practical courses (laboratory/
drawing / project work / seminar etc.) the breakup of marks for each experiment/
exercise/ moduleof work, shoul be clearlydiscussd in the classcommittee meeting
and informed to the students.

7.24 Analyze the performancef the students of the class afemchtest and initiate stepsfor
improvement.

7.25 Identify slow learners,if any, and requestthe teachersoncernd to provide additiona
help / guidan@/ coachingo suchstudents.

7.26 Discussand sort out problemsexperiencedby students inthe class room and in the
laboratories.

7.3 The classcommitteeshall be constitutedwithin the first week of commencement adny
semester.

7.4 The charpersonof the class committee may invite the class advisof ward counselorand
the Headof the Departmento the meetingof the classcommittee.
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7.5 The Principalmay participatein any classcommitteemeeting.

7.6 The chairpersonis requiredto preparethe minutes of everymeeting,submitthe samethrough
the Head of the Department tathe Principal within two days of the meetingand arrangeto
circulaie the sane amoryg the studens and teaches concernedPoints requiring action by the

managemenshallbe broughtto the notice of the managemery the Principal.

7.7 The class committee meetings are to be conducted as scheduled below.

Meeting 1 Within one week from the date of commencement of the semeg
Meeting 2 One week beforéhe 29internal test
Meeting 3 One week before thé%Internal test

During the first meeting of the class committee, thestudents are to be informed abdbe
natureand weightageof assessmentas per the framework of the Regulations.During these
meeting the studentrepresentative shal meaningfuly intera¢ and expres opinions and
suggestionof the studentsof the classto improve the effectiveness of the teaching

learningprocess

8. Course Committee for Common Courses
Each commntheorycourseofferedto morethanone clas/ branchshall have a

Course Committee comprising all the teaches teachirg the comman coure with one of
them nominatedas Course Coordinator

SI.No Nature of common course Person responsiblerf forming course committee

and nominating course coordinator

1. For common course [/ coury Respective HoD

handled in a particular department

2. For common courses handled | Controller of Examinations (CoE) to put up t
more than one department coure committee details to the Principal, get
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same approved and intimate the concerned facult

The coursecommitteewill ensure that a common questionpaperis preparedfor the tests/
examsand uniform evaluationis carriedout. The Coursecommittee wil meeta minimumof 3

timesin eachsemester.

The course committee should meeteast 3 times in each semester The schedule for the course

committee to meet is as follows.

Meeting 1 Before one week of the start of the semeste
Meeting 2 One week befre internal test 2
Meeting 3 One week after'8internal test

9. Requirementsfor Completion of a Semester
9.1 A studem who has fulfilled the following conditiors shall be deemé to hawe satisfial

the requiremerg for completionof a semesgtr.

9.11 Studentshould have earneda minimum of 80% overall attendane in theory and
laboratoy courseslf a student fails to secure the minimum ovemttendanceof
80% , he/ shewill nat be permitted to appear for the current end semester exdiaima
andalsoto go to the subsequergemester. Thewre requiredto repeatthe incomplete

semestein the next academicyear.

Note: All students are expected to attend all classes and secuie a@éndance.
The above provision is made &tlow for unavoidablereasonssuchasmedical
leave/ participationin sports, NCC activities, cecurricular and extrgurricular

activities.

Note: Faculty members have to mark attendancéas e s anlg for&hose students

who arephysicallypresentin the class.

9.12 A maximum of 10% concessionin the overall attendance came consideredfor

studentson medicalreasons
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9.13 The need to award On Duty (OD) is eliminated as the student shall benefit from the
20% margin in attendance to ¢gart in cecurricular and extr&urricular activities.
Apart from 20% margin in attendance, an additional 5% relaxation in attendance shall
be provided after being recommended by a central committee constituting the Class
Advisor, an ASP/AP from the Partment and two Professors nominated by the
Principal for the following categories.
i) NCC, NSS
i) Sports (in the beginning of the year the Physical Director should give the list of
students who are in the institution team and who will represent the institutsports
events)
iii) Design competitionstate level and above
A student shall not benefit from the above privilege if the student has been
recommended for disciplinary action due to inappropriate or disruptive behavior.
Minimum 80% overall attendance witle the only attendance eligibility to appear for

end semester exams for such students.

9.14 The days of suspensio of a studem on disciplinary grounds will be
considerd as days of absene for calculatingthe overall percentageof

attendance.

10. Requirementsfor Appearing for End SemesterExamination

10.1 A Studentwho hasfulfilled the following requirements willbe eligibleto appearfor
End SemestelExam.

10.11 Attendanceequirements as per Clause Nos.9

10.12 Registratiom for all eligible course in the curret semesterand arrear

examination(wherever applicable).

Note: Studentswho do not registeras given in clausel0.1.2will not be permittedto

proceedo thesubsequensemester.

10.2 Retestsshould be permittedonly very rarely for genuinereasonswith the approval of
HoD and Principal. Suchtestswill be conductedbeforethe lastday of instructionof

the concernedgsemesterRetestis not permittedfor improvement.
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10.3 There will beno minimum CAM requirement in a course from 2014 regulation onwards

to registerfor the end semesteexaminationsCAM will be earned by a student as

follows:
Theory Courses:
Internal marks will be awarded by conducting Three Internal Tests and assigrforeat
theory courses.
Practical Courses:
Internal marks will be awarded by:
DAContinuous assessmento of the performanc
i) Conducting one model practical exam for every practical course.
Note: The students W be provided with a laboratory workbook and this will be the only
document the student will maintain / get assessed periodically.
Retests:
A student who has not appeared for any one of the three internal tests (theory courses) shall |
permitted to appar for a Retest (only one retest is permitted) only under the following two
cases:
Case 1:Automatic exemption: Participation in NCC, NSS, Sports (in the beginning of the year
the Physical Director should give the list of students who are in the irstitiam and who
will represent the institution in sports events) or demise of immediate family members.
Case 2: Any other reasons: A committee constituting 1 professor, 1 ASP/AP and Class
Advisor will scrutinize the case and submit their recommendatiomisetddioD, who in turn
will forward the proposal to the Principal, get the approval and conduct retest. In case the retes
is required by more than 10% of the students of a section, a review by a central committee an

approval is required.

10.5 If a studert is preventel to registe in the end semesteexaminationgor wantof
minimum overall attendance the studentis required to repeat the incomplete

semestein the subsequent acadenyiear.

10.5.11f a student fails to clear a course in f@aitempts in a particular course through
supplementary/end semester exams, the CAM of that course is nullified in the

fifth attempt and the student will be allowed to appear for end semester
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examination and based on t henestertenaine nt
alone the result will be declared (that is, the student has to score a minimum of 50
out of 100 in the end semester exam for being declared to have passed in that

course).

11. Provision for Withdrawal from Examination

A student may, for vali reasons (medically unfit / unexpecttamily situations),be granted

permissionto withdraw (afterregisteringfor the examinationsfrom appearingfor any course

or coursesn the endsemesteexamination This facility can be availed only oncliring the

entiredurationof the degreeprogramme. Withdrawal of applicatiomill be valid only if the

studentis, otherwise, eligibleto write the examinationand the application for withdrawal is

made prior to the examination in the concernedcourse or courses. The applicationfor

withdrawal should be recommendedby the Head of the Departmentand approvedby the

Principal. Withdrawal will notbe consideredas appearancdor the purposeof classification

of degreeunder Clause 19.

12. Systemof Evaluation
12.1 General Guidelines
The total marksfor eachcourse(Theoryand Practical)will be 100,comprising two
components as given below.
a) ContinuousAssessmenMarks (CAM) i 50 Marks
b) End SemesteiExam (ESM)i 50 Marks
122 Marks distribution
12.2.1Procedure for award of Continuous Assessment
Marks (CAM) is as follows:
i. Theory courses
The distribution of marks for theoly courseis given in Tables 3 and 4
Table3
S Syllabus | Durati Question Paper Pattern (Three
N(-) Component Coverag| on of Marks patterns have been listed. The
s for CAM e for the | the test| (max.) selection of the pattern to be
test in Hrs. decided by the faculty handling the
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course)

Internal Test First 30 to
01.| | 40 % of the 2
syllabus 40 (equal
Next 30 to weightage
o2.| MEMAITEN 4006 of | 2 | forallthe
the syllabus three
Internal Test Last 30 to tests)
03.| " 40% of 2
the syllabus
First 15 to Same
20 % and weightage
04. (Er?lt e?)tne) Last 15 to 2 asone
y 20 % of the internal
syllabus test

PATTERN T 1
Part A

Marks
Q.No-1to 10
Multiple choice questions

(multiple choice, multiple selectior
sequencing  type, match ti
following, assertioni reason type)
Part B -05x2 =10
Marks

Q.No-11to 15

(Short Answer)

-10x1 =10

Part C

Marks

Q.No0-16- compulsory
Q.No-17, 18,19 (any two to b
answered)

Case studies, analytical questiong
design or evaluation or analysisor
application oriented questions to be
given in part C

- 03x10 = 30

Total =
Marks
PATTERN -2

Multiple choice questionsonly
50x1 = 50 Marks

Q.No-1to 50
(multiple choice, multiple selectior
sequencing  type, match i

following, assertioni reason type)

_|
o
=4
=l
I
[l

PATTERN T 3
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Part A -20x1 =20
Marks

Q.No-1to 20

Multiple choice questions

(multiple choice, multiple selectior
sequencing  type, match ti
following, assertioni reason type)
Part B -2x15 =30
Marks

Q.No-21- Compulsory

Q.No-22 and 23 (any one to [
answered)

Case studies, analytical questiong
design or evaluation or analysis of
application oriented questions to be
given in part B

_|
o
Q
=
I
(dnl

Note: HOTSof Bl oo md s
be followed where applicable in &
the patterns

Process for awarding marks for
assignments shall be basedamy
oneof the following:

i) 2 Assignments

05. | Assignment - - 10 i) 1 Assignment + 1
presentation
iif) 1 Assignment + 2 Written
Objective test
Iv) 1 mini project
Attendance Attgndane
(Refer will not
06. clause contribute to| -
12.213v)) | CAMora
course
Total 50
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Pattern for end semester examiouat

Table4
Syllabus Duratio
> Coverage n of the Marks
No Exam . Question Paper Pattern
for the exam in (max.)
exam Hrs.
Part A - 10x1
=10 Marks
Q.No-1to 10
Multiple choice questian
(multiple  choice, multiple
selection, sequencing typ
match the following, assertioin
reason type)
Part B - 10x2
= 20 Marks
Q.No-11to 20
Short Answer
End Part C - 05x14
04. | Semester Full Syllabus 3 50 _
Exam = 70 Marks
Q.No-21-compulsory
Q.No-22 to 26 (any four to b
answered)
Case studies, analytica
guestions, design or evaluatior
or analysis or application
oriented questions to be giver
in part C
Note: HOTS of Bl
taxonomy to be followed wher
applicable
Total =
100 Marks
Total 50
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ii. Practical Courses
Every practical exercise / experiment in all practicalirsesvill be evaluatel base&l on

the condud of exerci® / experimentand recordsmaintainedby the studens. There

will beone modelpractical examination.

The criteria for awardirg marks for internd assessmens given in

Table 5.
Table- 5
ltems Mark s (Maximum)
Continuous assessment # 30
Model practical exams 20
Attendane { Refer12.1(iv) } -
Total 50

# Continuous assessment norms (for each exercise/experiment):

Parameter Range
1.Preparation 10 to 20%
2.Conduct of the exercise/experiment 20 to 30%
3.0Observations made (data collection) 10 to 30%
4.Calcuhbtions, inferences, result 10 to 30%
5. Viva-voce 10 to 20%
Total 100

iii) (a) Project Work

The project will be carried out in two phases as follows: Rhas@" semester and Pha#én
8" semester. Separate project reports are to be subirfutigthasel and phaseél. Phasel will

purely be assessed internally.

The evaluation of the project work done by the student bellcarried out by a committes
constitutel by the Principalon the recommendation &foD. For eachprogramneonesuch
review committee will beconstituted There will be 3 assessmest(ead for 100 mark
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maximumn) during the semeste by the review committee The studem shal make a

presentatio onthe progressmace by him / he before the committeeThere will be equa
weightage for all the threeassessments.

iii) (b) Technicd Semina & Mini Project:

Thes course will be evaluatd internally

iv) Attendance and assessment ecod
Evely teache is requirad to maintanan 6 AT T E N CEAANIC ASSESSMEN RECORD
for eachcoursehandled which consiss of studens attendane in eachlecture / practica /
projed¢ work class the tes marks and the recod of classwork (topics covered) This
shout be submittel to the Headof the Departmentperiodically (at leag three timesin a
semestarfor checkirg the syllabus coverag and the recordsof tes marks and attendance
The HoD after due verificationwill sign the abow record At the erd of the semesterthe
recod shoutl be submitted tothe Principal for verification After such verification,

these record will be kept in sake custod by the respectie HoDfor five years.

Minimum overall attendance of 80% will be an eligibility criterion to take up end
semester examinations and attendarcwill not contribute to CAM of a course.

12.2.2End Semester Examination
(a) Theory Courses

The End SemestelExaminationfor theory courses will beonductedwith the patternof
Question Paper andduration as stated in Table 3(b) under clause 12The
evaluationwill be for 100 marks. However the question paperpattern for courses in

engineeringgraphis and machire drawing will be designe differently to suit the specific
needof the courses.
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(b) Practical Courses
End semesterexaminationfor practical courses will be conductel jointly by one

internd examing and oneexternd examine appointe by the Controlle of

Examinationswith the approvalof the Principal.

The evaluation will be forl00 marks and the weightage forEnd SemesterPractical

Coursewill be50.

(C) Question Paper setting (ESM)
50% oftheory courses in a semester will be randomly selected for setting question papers

by External Examiners with sound knowl edg
Controller of Examination. Head of the Department wilteginternal list of panel of

examiners to set question papers in the remaining 50% of the theory courses.

(D) Evaluation of Answer Book
50% of theory courses in a semester will be randomly selected by the Controller of

Examination for evaluation by Exteal Examiners. Head of the Department will nominate

senior faculty to evaluate the answer books in the remaining 50% of the theory courses.

123 Malpractice

If a student indulges in malpractice in any internal testd semesterexamination,he /

she shall be liablefor punitive action as prescribed by the University.

124 Supplementary Examination

The arrear coursepfactical /theory) examinations of ODD semesters will be

conducted soon after the publication of ODD semester regular exam (Nov /
Dec) results. Similarly the arrear course examinations of EVEN semesters will
be conducted soon after the publication of EVEN semester regular exam

(April / May) results. Failed candidatesin regular examinationsshould
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compulsorily register for all the pradical / theory coursesin the supplementary
examinations.
The institution will conduct only the exams for the odd semester courses (one regular exam +
one supplementary exam for arrears of the odd semesters) during November / December and
will conduct onl the exams for the even semester courses (one regular exam + one
supplementary exam for arrears of the even semesters) during April / May of an academic
year.

Students who have completed the eighth semester will be eligible for attending the
special suppementary examfor all semester arrear papers (frofitd 8" semesters) in the
even semester examination session soon after their eighth semester regular examination
results. Students who hawore than six arrears are not eligibleto appear for the speti
supplementary exam.

Controller of Examinatimmn (CoE) will publish a scheduleof supplementary
examinations after the last date m&gistering forthe examinations. The pattern of

evaluation willbe the sameas that of end semesteexaminations.

Therevaluation of answer script will not be applicable for supplementary exam. However
challenge of evaluation of answer script is allowed. The Arrear examination will be
termed as supplementary examinations and such appearance in supplementary exam will
be reated as another attempt and will be reflected in the grade sheet

Note: Refer clause 14 for procedure fortataling / revaluation / challenge of evaluation

125 A studentwho has appearedand passedany courseis not permittedto re-enroll /

reappearin the course/ examfor the purposeof improvementof the grades.

13. PassMinimum

13.1 Pasgminimum for each theory, practical courses and project wgork
A 50% in theend semestegxaminations
A minimum 50% of the grand total of continuo@ssssment marks and

end semesteexaminations marks put together
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132 For studentsscoring less than the passingminimum marksin the end semester
examinations,the term ARAO againstthe concernedoursewill be indicatedin
the gradesheet. Thestudemn hasto reappeain the subsequen¢xaminationsfor

the concernedourseas arrears.

For a student who is absent for theory / practical / proyecs- voce, the term
A A @will be indicatedagainstthe corresponding course. The student should
reappearfor the end semesterexaminatiom of that courseas arrearin the

subsequen$emester.

The letter gradefi Wowill be indicated for the courses farhich the studenthas

beengrantedauthorizedwvithdrawal(refer clause 11).

14. Methods for Redress4 of Grievances in Evaluation

Studens who are nat satisfied with the grades awardel can seekredressh by the method

given in Table 6.
Table 6

Note: All applications to be made to CoE along with the payment of the prescribed fee.

SI.No. | Redressa Methodology
Sought Regular exam Arrear exam

1. Re totaling | Apply for photo copy of answer boq Apply for photo copy of answe

/ Then apply for re totaling book / Then apply for re totaling
(within 5 days of declaratio of reault )

2. Revaluation Apply for photo copy of answer boq Not permitted
| Then apply for revaluation afts
course expert recommendation
(within 5 days of declaratio of resut )

3. Challenge | Apply for photo copy of answer boq Apply for photo copy of answe

of / Then apply for revaluation aftg book / Then apply for challenge
evaluation | course expert recommendation / N{ evaluation after course expé
apply for challenge of evaluation recommendation
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(within 3 days of publication of revaluon resuts )

Thes are applicabé only for theow course in regula and arrearendsemeste
examinations.

141 Challengeof Evaluation

a) A studentcanmakean appealto the CoE for the review of answerscripts after paying
the prescribedee.

b) CoE will isste the phob copy of answe script to the studem.

c) Thefaculty who hadhandledthe subjectwill evaluatehe scriptand HoD will
recommend.

d) A Committeeconsistingof 2 expertsappointedby CoE will review and declarethe
result.

f) If theresultis in favourof the studentthefee collectedwill be refundedto the student.
h) The final mark will be announcedy CoE.

15. Classification of Performance
Classification of performane of studens in the examinationspertainingto the
coursesin a programmeis done on the basis of numericalvalue of Cumulative Grade
Point Average (CGPA). The conceptof CGPA is basedon Marks Credits, Grade and
Grade pointsassignedor different mark ranges.Table 7 showsthe relation betweenhie

rangeof marks, Gradesand Gradepoints assigned against each course.

Table 7
Range of Marks Grad Grade Points
100 - 90 S 1 Outstanding 10
89 - 80 A i Excellent 9
79 - 70 B - Very Good 8
69 - 60 C - Good 7
59 - 55 D i Fair 6
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5471 50 E 1 Average 5

< 50 R 0
Withdrawd

from W -

Absent A -

151 Semeste Grade Point Average (SGPA)

On completion of a semester eadh studem is assignd a Semeste Grace Poirt
Average which is compued as belowfor all course registere by the studem during that
semester.

Semester Grade Point Average = (xGPy/ x C

WhereCiis thecredit for a course in that semester & is the Grace Poirt earné by
the studen for tha course

The SGPA is roundda off to two decimals.

152 Cumulative Grade Point Average (CGPA)

The overal performane of a studem at arny stag of theDegree programne is
evaluate by the Cumulative GradePoirt Average (CGPA) up to that point of time.

Cumulative Grade Point Averagex=( i€ GP) /1 x C

WhereCiis the credit for each course in each of the completed semesters at that stage and

GPi is the grade point earned by the student for that course.

The CGPA is roundd off to two decimals.

16. Issue of Grade Sheets

16.1 Separat grack shee for eath semeste will be given to the studens by the CoE after
the publicatian of the results.

162 After the completian of the programne, a consolidatd gradeshee will be issuel to the
student.
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16.3 No gpara¢ grace shee¢ for supplementary examination/special supplementary
examinationwill be issuedto the studens by the CoE after the publication of
supplementary examinatiospecial supplementary examination
result.

The result of the supplementary examination will getflected in
the subsequent semester grade sheet. The result of the special

supplementary examination will get reflected only in the
consolidated statement of grade (that is, consolidated grade
sheet).

17. Temporary Break of Study from a Programme

17.1 Break of study is not normally permitted However if a studentintendsto temporarily
discontinuethe programmein the middle of a semeste/ yea for valid reasos (sud as
acciden or hospitalization due to prolongel ill health) and wish to rejointhe pogramme
in the next year, he / she shall apply in advancthe Principd through the Head of the
Departmentstatingthe reasons The application shal be submittel not later thanthe lag
dat for registeriry for the semeste examinatios in that concened semester Bre& of
study is permitted only once duringthe entire periad of the degree programme.

172 The studen permitted to rejoin the programne after the breakshal be governel by the
rules ard regulatiors in force at thetime of rejoining.

17.3 The duratin specifial for passig all the courses for the purpog of
classification of degree (vide Claus 19) shal beincreasd by the periad of sud

brek of study permitted.

174 If astudentis detainedfor want of requisiteattendancgprogres and goad conduct the
periad spen in tha semestershal nat be considerd as permitted Brea&k of Study ard
Clause 17.3s nat applicabk for this case.

18. Eligibilit y for the Award of Degree

A studentshal be declare to be eligible for the awaraf the B.E. / B. Tech Degree
provided the studen has successfullicompletel the coure requiremend and has

passeé all the prescribeél examinatios in all the Eight semestey (Six semestefor

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




laterd entry) within a maximum periad of 7 yeas (6 years for laterd entry) reckonel

from the commencemarof the first semesteto which the candida¢ was admitted.

19. Classification of Degree

The degree awardel to eligible studens will be classifial as givenin Table 8.

Table 8

S.No. | Class Awarded Criteria

a) Passig of the examinatios of all the course in
all Eight semestes (for regula) and all Six
01. First class with semestey (for laterd entry) in thefirst appearane.

distinction b) CGPA >8.5

c) One year @horized break of study (Clause
17) and oneauthorizel withdrawd (Claue 11) is
permissible.

a) Passig of the examinatios of all the course in
all Eight semestes (for regula) and all Six sematers
(for lateral ently studen} within a maximun of Ten

02. First class semestes for regular and a maximun of Eight

semestexfor laterd entry students.

b) CGPA >6.5

c) One year @ahorized break of study (Clause
17) and oneauthorizel withdrawd (Claue 11) is
permissible.

a) All other students(not coveredin clausesit S.No.%&
2 underClausel9)who qualify for the award ofthe
degree(videclausel8) shallbe declaredo have

03. Secondclass passedheexaminationin SecondClass.

Note A studert who is absem for the end semesterexaminatiomin a course/ projed¢ work Viva
Voce after having registerel for the same will be considerd to haw appeard for tha
examinationfor the purpo®of classification.
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20. Award of Degree

The award of Degreeto all eligible studentswill be approvedby the AcademicCouncil
of the institution. The degreewill be issuedby Anna University Chennai. The consolidatd

Grace Sheé¢ will beissuedby institution.

21. Industrial Visit

Every studentis expectedto undertakeone local Industrial visit during the 2"4, 3'd
and 4" year of theprogramme The Faculty Advisorin consultatiorwith the Headof
the Departmentvill organize thevisit. Facultyshouldaccompanythe studentsduring Industrial
Visits.

22. Personality and Character Development
All students shall enroll, on admission, in any one ofpérsonality anatharacterdevelopment
programmegNCC / NSS/ NSO / YRC) and undergotraining for about80 hoursand attenda

campof about tendays The training shallinclude classeson hygiene and health awareness

and also training infirst-aid.

0 National CadetCorps(NCC) will haveabout20 parades.

0 National ServiceScheme(NSS) will have social service activitiesn and aroundthe
institution.

o«

Nationd SportsOrganization(NSO) will have Sports Games,Drills and Physical
exercises.

0 YouthRed Cross (YRC) will have activitiesrelated to socialservicesn andaround
institution However, YRC will not have special camps of 10 days While the
training activitieswill normally be during weekends,the camps will normally be

during vacationperiod.

Every student shall put in a minimum of 75% attendancen the training and attend the
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24.

camp (except YRC) compulsorily. The training acamp (except YRC) shall be completed
during the first year of the programmeHowever,for valid reasonsthe Principalmay permit a
studentto completethis requirementin the secondyear.

23. Discipline

Every studentis requiredto be disciplined and maintaindecorumboth inside and outsidethe
institution campus. They should not indulge in any activity which can bring down the
reputationof the University or institution. The Principal shall refer any act of indiscipline by
students to the discipline and weacommittee.

Special Provisions

24.1 Option for Elective Courses

A studentcan have the option of taking 2 elective coursesfrom other departments

(maximum of one per semester)

242 Fast Track Programme
Studens who maintaina CGPA of greder than or equal t®&.5 at the end of fourth

semester and have passed all courses in first appearance (from semester 1 to semester 4 for
regular category / semester 3 to semester 4 for Lateral Entry) are eligible for a fast track
programme. Studentscan opt for the fast track programmefrom the Fifth Semester.

The three electivecoursesof the eighth semesteran be taken in the earlie semester
(maximum one pea semesterby the studentsThis will enable the students to be completely

free fromtheorycourse in the Eighth SemesterStudens can purste internship /findustrial

projects on a full time basis.

24.3 One credit courses
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One Credit Courses:Students can also opt for one credit industry oriented courses for a
minimum of 15 hours duration, whicwill be offered by experts from industry on
specialized topics apart from the prescribed courses of study of the programme. Students
can complete such one credit courses during the semesters 5 to 7 as and when these
courses are offered by any of the déypants. There is no limit on the number of one

credit courses a student can register and successfully complete during the above period.

Steps involved in designing and assessment of one credit courses:

Stepl: The HOD and industry expert shall decideneaand syllabi of the one

credit course.

Step2: The concerned HOD collects the name list of the students those are
interested in attending the above course. Each batch consists of 10 to 30 students.

Step3: The course shall be taught by industry expert @surse teacher.

Step4: The course teacher shall give assignments and conduct internal test 1&2

and viva voce.

Step5: The Course end examination shall be conducted and the evaluation will be

done by the same industry expert.

EVALUATION PROCEDUR E FOR ONE CREDIT COURSES

Total 50 Marks
Only one course end examination ( for one and a | 50 Marks

half hours)

Proposed frame work for question paper and marks distribution

Objective type questions (20 x 1 mark) 20 Marks

Application oriented queisins (3 x 10 marks) 30 marks
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Total 50 marks

The exam is to be conducted at the end of the course. Passing criteria is 50% (that is, 25
marks out of 50 marks). If the student passes the course, it will be indicated in the grade
sheet. If the studeffidils to pass the course, the one credit course will not get reflected in
the grade sheet. There is no arrear exam for one credit courses. The one credit courses

will not be considered for computing CGPA.

25. Human excellence courses

26.

Four human exchlince courses (with one credit for each of the cours@snimum 15

hours duration) will be offered from the first to forth semesters (one course per semester).
Credits will be indicated for these courses in the grade sheet and will be considered for
compuing CGPA.

EVALUATION PROCEDURE FOR HUMAN EXCELLENCE COURSES

Total 50 Marks

Only one course end examination ( for one and a | 50 Marks

half hours)

Proposed frame work for question paper and marks distribution

Objective type questions@X 1 mark) 20 Marks
Application oriented questions (3 x 10 marks) 30 marks
Total 50 marks

The exam is to be conducted at the end of the course. Passing criteria is 50% (that is, 25
marks out of 50 marks). If the student passes the course, lenitidicated in the grade

sheet. There will be arrear exam for human excellence courses.

Revision of Regulation and Curriculum

The institutionmay from time to time revise, amendor changethe Regulations, scheme

of examinations and syllabi, fbund necessaryAcademt Council assistedoy Board of
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StudiesandStandingCommitteewill make such revisiong changes.
Note: Any ambiguity in interpretation of this regulation is to be put up to the Standing
Committee, whose decision will be final.

* k% k% % %

Note - Printedduring theyearJuly i 2014.
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CURRICULUM 2014

Department of Electronics and Instrumentation Engineering

SEMESTER I
Code No. Course Title L T P C
Theory
U14MAT301 | Numerical Methods 3 1 0 4
U14EIT301 | Electronc Circuit Design 3 1 0 4
U14EIT302 | Sensors and Transduse 3 0 0 3
U14EIT303 | Electrical and Electronic Measurements 3 0 0 3
U14EIT304 | Electrical Machines and Control Devgce 3 0 0 3
U14EIT305 | Digital Fundamentals and circuits 3 1 0 4
Practical
U14EIP301 | Electrontc Circuits Laboratory 0 0 3 1
U14EIP302 | Transducer and Measurements Laboratory| O 0 3 1
U14EIP303 | Electical Machines and Control 0 0 3 1
Laboratory
U14GHP301 | Social Values 1 0 1 1
Total Credits 7 25
SEMESTER IV
Code No. Course Title L T P C
Theory
U14MAT402 | Signals and Systems 3 0 2 4
U14EIT401 | Linear Integrated Circuits and Applications 3 1 0 4
U14EIT402 | Control Systems 3 1 0 4
U14GST001 | Environmental Science and Engineering 3 0 0 3
U14CSPO01 | Object oriented programming with C++ 3 0 0 3
U14MET405 | Applied Thermodynamics and Fluid
: 3 0 0 3
Mechanics
Practical
U14EIP401 | Integrated Circuits laboratory 0 0 3 1
U14MEP405 Thermal_ Engineering and Fluid 0 0 3 1
Mechanics Laboratory
Object Oriented Programming
U14CSP901 0 0 3 1
Laboratory
U14GHP401 | National and Global Maes 1 0 1 1

Total Credits 1 25
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SEMESTERYV

Code No. Course Title L T P C
Theory
U14EIT501 | Microprocessor and Microcontroller 3 1 0 4
U14EIT502 Industrid Instrumentatia - | 3 0 0 3
U14EIT503 | Proces€£ontrol 3 1 0 4
U14EIT504 | Communication Theory 3 0 0 3
U14EIT505 | Bio Medical Instrumentation 3 0 0 3
U14ECT511 | Digital Signd Processing 3 1 0 4
Practical
U14EIP501 Microprocesspo ard Microcontroller 0 0 3 1
Laboratory
U14EIP502 | Data Acquisition and Simulation Laboratory 0 0 3 1
U14ENP501 | Communicatian Skills Labaatay 0 0 3 1
Total Credits i 24
SEMESTER VI

Code No. Course Title L T P C
Theory
U14EIT601 | Digital Control System 3 1 0 4
U14EIT602 | Industrid Instrumentatio 7 |l 3 1 0 4
U14EIT603 | Advanced Industrial Controllers 3 1 0 4
U14EIT604 | Process Dynamics drControl 3 1 0 4
U14EIT605 | Analyticd Instruments 3 0 0 3
E1l Elective i | 3 0 0 3
Practical
U14EIP601 | Process control Laboratory 0 0 3 1
U14EIP602 | Industrial Instrumentation Laboratory 0 0 3 1
U14EIP603 | Mini 1 Project 0 0 1 1

Total Credits 1 25
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SEMESTER VII

Code No. Course Title L T P C
Theory
U14EIT701 | VLSI Design 3 1 0 4
U14EIT702 | Embedded Systems 3 1 0 4
U14EIT703 Power Plart Instrumentation 3 0 0 3
U14EIT704 | Computer Networksand Distributed 3 1 0 4
Contrd Systems
U14GST007 | Professional Ethics 3 0 0 3
E2 Elective i 1l 3 0 0 3
Practical
U14EIP701 | Embedded Laboratory 0 0 3 1
U14EIP702 | Industial Automatin Labaatory 0 0 3 1
U14EIP703 | ProjectWork Phase |
Total Credits T 23
SEMESTER VIII
Code No. Course Title L T P C
Theory
E3 Elective i 3
E4 Elective - IV
E5 Electve - V 3
Practical
U14EIP801 ProjectWork Phase Il 0 0 18 6

Total Credits i 15
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ELECTIVE |

Code No. Course Title L T P C
Theory
U14EITEO1 | MEMSand Nano technology 3 0 0 3
U14MAT605 | Probabiliy and Applied statistics 3 0 0 3
U14EITEO2 | Advanceal Contrd Systems 3 0 0 3
U14CS®05 | JAVA Pragrammirg 3 0 0 3
ELECTIVE lI
Code No. Course Title L T P C
Theory
U14EITEO3 | Instrumentation in Iron and Steel Industries| 3 0 0 3
Industries
U14EITEO4 | Automobile and Aircraft Instrumentation 3 0 0 3
U14EITEOS5 | Applied Sott Computing 3 0 0 3
U14EITEO6 | Advanced Pocess control 3 0 0 3
ELECTIVE Il
Code No. Course Title L T P C
Theory
U14EITEO7 | Robotis and Automation 3 0 0 3
U14EITEO8 | Industrial Chemical Processes 3 0 0 3
U14EITEQ9 | Digital Image Processing 2 0 2 3
U14EITE10 | Compute Architecture 3 0 0 3
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ELECTIVE IV

Code No. Course Title L T P C
Theory

U14EITE11 | Power Electronics 3 0 0 3

U14EITE12 | Instrumentationn Petrochemical 3 0 0 3

Industries
U14EITE13 | Fault Detection and Diagnosis 3 0 0 3
U14EITE14 | ARM Architecture and Programming 3 0 0 3
ELECTIVE V

Code No. Course Title L T P C
Theory

U14GST002| Total Quality Management 3 0 0 3

U14GSTO003| Principles of Management 3 0 0 3

U14GST004| Operational Research 3 0 0 3

U14GSTO005| Engineering Economics and Financial 3 0 0 3

Management
U14GSTO0O06 | Product Design and Development 3 0 0 3

Management
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ONE CREDIT COURSES PLANNED TO BE OFFERED

Code No. Course Title Industry that will offer the course
U14EIINO1 | Programmable logic Siemens Limited
controller Registered & Corporate @de
130, Pandurang Budhkar Marg, Worli,
Maharashtra,
Mumbai400 018
U14EIINO2 | DCS fundamentals and | Yokogawa India Limited.
Lr}((]l)t:os(tzg?l communicatior No 115 Kothari Building 2nd Floor, Mahatma
Gandhi Salai, Nungambakkam, Chernnai
600034, OpposiTaj Coromandel Hotel
U14EIINO3 | Field instruments and | Honeywell Automation India Limited.

process control
instrumentation

EON Free Zone, Kharadi
Pune, Maharashtra 411014
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SEMESTER Il
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U14MAT301: Numerical Methods

Course Outcomes LITIP

~0

After successful completion of this course, the students should be
able to

CO1: Solve a set of algebraic equations representing steady state models formed in
Engineering problems

CO2: Fit smooth curvegor the discrete data connected to each other or to use interpolation
methods over these data tables

CO3: Find the trend information from discrete data set through numerical differentiation
and summary information through numerical integration

CO4: Predict the system dynamic behaviour through solution of ODEs modeling the system
CO5: Solve PDE models representing spatial and temporal variations in physical systems
through numerical methods.

CO6:Have the necessary proficiency of using M.AB for obtaining the above solutions.

Pre-requisite courses:

Nil
CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)

PO1| PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1l | S S S
CcOo2 | M M
CO3 | S M M
CO4 | S S M S
CO5 M S
CO6 | M M M M M

Course Assessment methods:
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Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test IlI

Assignment

Tutorial

Semirar

End Semester Exam

INTRODUCTION 3 Hrs

Simple mathematical modeling and engineering problem solviAdgorithm Designi Flow
charting and pseudocod@ccuracy and precisionround off errors.

NUMERICAL SOLUTION OF ALGEBRAIC EQUATIONS 10Hrs
Solution of nonlinear equations: False position mefhédked point iteratiori Newton

Raphson method for a single equation and afssm linear equations

Solution of linear system of equations by Gaussian elimination metli@sliss Jordan methed

Gauss Seidel method.

CURVE FITTING AND INTERPOLATION 10Hrs

Curve fitting T Method of least squarés Regressiori Interpo | at i on: Newt onds f
backward difference formulai Divided differences Newt on6és di vi ded- di ff e

Lagr angeds i inversesntepoldtiant i o n

NUMERICAL DIFFERENTIATION AND INTEGRATION . 10Hrs

Numerical differentiationrby usi ng Newtonbés forward, Tbhackwal
Numerical integration by antB/&"puesidNurdeddal dauled Si mp
integration.
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NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS
13 Hrs

Initial value problems-Si ngl e st ep met hod§ Trundatoy érroirEdler s er i e
and Improved Euler methods Fourth order RungeKutta method Mul t i st ep met hod:

predictor-- corrector method.

NUMERICAL SOLUTION OF PART IAL DIFFERENTIAL EQUATIONS(PDES)
14 Hrs

PDEs and Engineering PractiteLaplace Equation derivation for steady heat conduction
Numerical solution of the abovegirlem by finite difference schemé&sParabolic Equations
from Fourier’'s Law of Transient Heat Conduction and their solution through implicit sciiemes
Method of Linesi Wave propagation through hyperbolic equations soldition by explicit
method.

Use of MATLAB Programs to workout solutions for all the problems of interest in the above

topics

Theory:45Hr Tutorial: 15 Hr Total Hrs: 60
REFERENCES

1. Steven C. Chapra and Ray mond P. Canal e, f

Programming and Software Appl iHdl,al®98.0 ns o0, Si xth
2. John H. Mat hews and Kurtis D. Fink, ANume
Prentice Hall of India, 2004.

3. Gerald C. F. and Wheatley P. O, AnAppl i ed
Education Asia, New Delhi, 2002.

4.Sastry S. S, Al ntroductory Methods bDHalMumeri c
India Pvt Ltd, New Delhi, 2003.

5. Kandasamy P., Thilagavathy K. and Gunavat
New Delhi, 2007.
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U14EIT301

Course Outcomes

ELECTRONIC CIRCUIT DESIGN

L

T

3

1

o
~0

After successful completion of this course, the students should be able to

CO1: Analyze and design a bias stability and frequency response of amplifiers.
CO2: Design power amplifier, diffential amplifier and how to implement them in electronic

circuits

CO3: Understand the working of various types of amplifiers, oscillators, wave shaping and
power supply circuits for any practical situation

CO4: Identify, formulateand solve problems in the practice of electronics engineering using

appropriate theoretical and experimental methods

COb5: Use modern engineering tools and techniques in the practice of electronics engineering

Pre-requisite courses:

1. U14EIT20l- Electronic Devices

CO/PO Mapping

(S/M/W indicates strength of correlation)

-S8ong, MMedium, WWeak

COs Programme Outcomes(POs)

PO1| PO2| PO3| PO4| PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 |S W
CO2 | M S
CO3 | S
CO4 S
CO5 S M
Course Assessment methods:

Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam
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SMALL -SIGNAL AMPLIFIER and MID BAND ANALYSIS 15 Hrs

Bias stability, Need for biasing, Fixed and self biasing of BJT & FEGeneral shape of
frequency response of amplifiers. Definition of cut off frequencies and bandwidth. Gain
bandwidth product, Mid frequency response of BJT amplifiers, Low frequesppnse of BJT
amplifiers and FET. High frequency equivalent circuit of FETs. High frequency analysis of FET
amplifiers- Miller theorem

Design and Simulation of small signal amplifiers using Pspice or Multisim

LARGE SIGNAL,DIFFERENTIAL AND TUNED AMPLIFIER S 12 Hrs

Class A, class B, class C, transformer coupled class A, B & AB amplifietshpull amplifier,
bootstrap amplifier, Cascade and Darlington connections.Differential amplifi€€®mmon
mode and differential mode analysidDC and AC analysis- Characteristics of tuned
amplifiers 7 Single tuned amplifier.Design and Simulation of tuned amplifiers using Pspice or
Multisim

FEEDBACK AMPLIFIER AND OSCILLATORS 12 Hrs

Characteristics of negative feetk amplifiersi Voltage / current, series/ shunt feedback
Theory of sinusoidal oscillatoisPhase shift and Wien bridge oscillator€olpitts, Hartley and
crystal oscillatorsoscillator applications. Design and Simulation of oscillators using Pspice
Multisim.

WAVESHAPING CIRCUITS AND PULSE CIRCUITS 9 Hrs

RC wave shaping circuits Diode clampers and clippefsMultivibratorsi Schmitt triggers

Time base circuits.Design and Simulation of wave shaping circuits and pulse circuits using
Pspiceor Multisim.

RECTIFIERS AND POWER SUPPLY CIRCUITS 12 Hrs

Half wave & full wave rectifier analysisinductor filteri Capacitor filter- Transistorized Series
voltage regulatoii Switched mode power supply Design and Simulation of power supply

circuits.

Theory:45 Hr Tutorial: 15 Hr Total Hrs: 60
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1. R Robert. L. Boyl est ad e¥ices &CiNacsuhietl skHe o roysl,
edition, Pearson Educationhhird Indian Reprint, 2002 / PHI.
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U14EIT302 SENSORS AND TRANSDUCERS L
Course Outcomes 3

o|—
o

C
3

After successful completion of this course, the students should be able to

COL1: Define units and standards, elements of measurement system and error analysis

CO2: Understand the static and dynamic eutéeristics of transducers.

CO3: Describe resistive transducers which are used for measuring various parameters like
displacement, temperature, humidity etc.

CO4: Describe the principle of operation, construction and characteristics of inductance and
capad@tance & other transducers.

COb5:ldentify the various transducers used for various applications.

Pre-requisite courses:

1. U14PHI101- Engineering Physics

2. U14MAT101- Engineering Mathematiels

3. U14MAT201- Engineering Mathematidsl|

CO/PO Mapping
(S'M/W indicates strength of correlation) -S&ong, MMedium, WWeak
COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12

COl| S
CO2| S S W
CO3| S S
CoO4 | S S
CO5| S M w
Course Assessment methods:

Direct Indirect
Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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SCIENCE OF MEASUREMENTS AND INSTRUMENTATION 9 Hrs

Functional Elements dfleasurement System&eneral I/0O ConfiguratiorDefinition, principles
of sensing and transductiorClassification of transducers,Units and standard T unit
conversions - Classificationof errors - Error analysis- Statistical methods- Odds and
uncetainty - Introduction to Calibration methods.

CHARACTERISTICS OF MEASUREMENT SYSTEMS 9 Hrs

Static charactestics - Dynamic charactestics - Mathematicalmodel of transducer- Zero, |
and Il order transducersResponsdgo impulse, stg, ramp and sinusoidalinputs. Simulation
using MATLAB.

RESISTIVE TRANSDUCERS 9 Hrs

Principle of operation, consiction deta#, charactastics and application of resistane
potentiomete strain gauge and its signal conditioning circgitRTD, LDR, thermistar, hot-wire
anemometeandhumidity senso. Demonstration of RTD, Strain gauge, LDR.

INDUCTIVE AND CAPACITIVE TRANSDUCERS 9 Hrs
Induction potentiometer- Variable reluctancetransducers- El pick up - LVDT - Variable
reluctance tachometer,Proximity transducers Capacitve transduce and types - Capacito

microphore T capacitive thickness Transducers, capacitive strain transducers.

OTHER TRANSDUCERS 9 Hrs
Piezoelectic transduce magnetosictive transducer- Digital transducers- Fiber optic
transducer - Hall Effect transducer- Photo electric transduce I/P &P/l transducer.
Introduction to Smd sensors and MEMS. Points to be considereddigrcsing a transducer.
Theory: 45 hrs Total Hrs: 45
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REFERENCES
1. E.A. Doebelin 6 Me a s utrSgstems i Applicatiors and D e s i, §ata Mc Graw
Hill, New York, 2012
2. Jom P Bentley, 6 fnciples of Measuremen Sy st ,e #tts &ditionPearson
Education 2005.
3. S. Ranganathandlransduce Engineei n,Allied Pulishers Pvt Ltd.,2003.
4. D.V.S. Murthy, élransduces ard Instru me n t aPrentiee Adll of India, 2011.
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U14EIT303 ELECTRICAL AND ELECTRONIC CTTTP
MEASUREMENTS =T o o

Course Outcomes

w0

After successful completion of this coursehe students should be able to

COL1: Describe the working of various electrical and electronic meters

CO2: Describe the working of digital meters currently in use

COa3: Distinguish between the analog and digital meters

CO4: Demonstrate their knowledge calibration of industrial meters

CO5: Relate and apply the appropriate measuring techniques to real time applications

Pre-requisite courses:

1. U14EIT201- Electronic Devices
2. U14EIT305 Digital Fundamentals and circuits

CO/PO Mapping

COs

Programme Outimes(POs)

PO1| PO2 | PO3| PO4 | PO5

PO6

PO7 | PO8 | PO9 | PO10| PO11| PO12

CO1l |S M M

CO2 | S

CO3 M M
CcO4 S
CO5 | S S M

Course Assessment methods:

Direct

Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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ELECTRICAL METERS 9 Hrs
GalvanometersMoving irort permanent magnet moving coil instrumeHtsll effectclamp
metersMeasurement of DC, AC voltage and curreDynamometer type WattmeteEnergy
meters

MEASUREMENT OF RESISTANCE 9 Hrs
Measurement of low, medium and high resistan@utomatic bridge methodKelvin Double
Bridge- Wheatstone BridgéeMeggeri Direct deflection methods loss of charge methddearth
resistance measurement

Design of Wheatstone llge for resistive transducefBhermistor and strain gauge
MEASUREMENT OF CAPACITANCE AND INDUCTANCE 9 Hrs

Maxwell BridgeT We i n 6 s 1 Hhay adsg ei IScheéridgg leidgei Anderson bridgé
Campbell bridge to measure mutual inductaiic&rrors in A.C. bridge- types and their
compensation. Digital capacitance mef@igital LCR meter.

Demonstration of Digital LCR meter.

ELECTRONIC METERS 9 Hrs

D.C and A.Cvoltmeters, multimeter, power meter,-Meter Digital voltmeteri Digital
multimeteri Microprocessor based digital multimeter.

Industrial Calibration of Multimeter, scope meter.
ELECTRONIC MEASUREMENTS 9 Hrs

Digital method of measuring frequency, period, phase difference, pulse width, time interval, total
count , Function generator, Cathode Ray Oscilloscope, Digital storage oscillogeppdart,

strip chart recorders, magnetic tape recorders, Logic AnalyPata Loggers

Demonstration of CRO and DSO.

Theory: 45 hrs Total Hrs: 45
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REFERENCES

1. A. K. Sawhney, 06 EI| ectsurceame natnsd abEnl de clt rsotnri uwmeMe
Rai & Co(P)Ltd,2004

2. Al bert D. Hel frick & William D. Cooper,
Measurement Techniques?©b, Prentice Hall of
3. Martin U. Reissl and, OEI ect ionald®Ltd.,RD®BA s ur e me
4. D. A. Bell, OElectronic Instrumentation and
5. A.J. Bouwens, O6Digital I nstrumentationd, Ta

Other references:
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S.K. Kataria & Sons, Delhi, 2003

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




U14EI T304 ELECTRICAL MACHINES AND CONTROL LITIPIC
DEVICES 3] 0] 0

w

Course Outcomes

After successful completion of this course, the students should be able to

CO1: Designand conduct performance experiments, as well as to identify, formulate and solve
machine related problems.

CO2: Analyze and describe aspects of the construction, principle of operation, applications and
methods of speed control

COa3: Describe the constructn, application and operation of single phase and three phase
transformers

CO4: Understand the basic concepts and working of switches and relays.

CO5: Identify suitable motors for industrial applications.

Pre RequisiteNil

CO/PO Mapping
(S/M/W indicates sength of correlation)  -Strong, MMedium, WWeak
COs Programme Outcomes(POs)
PO1| PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COl|S w
CO2 M S
CO3 | S M
CO4 S
CO5 S M

Course Assessment mhbds:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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DC MACHINES 9 Hrs
Magnetic system, Armature windings, Methods of excitation, Equivalent circuit and
Generé equations. Performance of generators and motors, Permanent magnet motors,
Speed Control, Starting Methods and Practical Applications

Demonstration of construction and working of DC Machines

AC MACHINES 10 Hrs
Induction Motor: Alternatg current machine windings, Construction of A.C. machines,
3-phase induction motors Equivalent circuits and performance characteristics, Single
phase induction motors, Linear induction motors.

Synchronous Machines: Thrpdase synchronous machine, ea@l@nt circuit, principle

of operation, operation on an infinite bus, synchronous condenser, Speed Control,
Practical Applications of AC motors.

Demonstration of construction and working of AC Machines

TRANSFORMERS 8 Hrs

Ideal Transformer, Lossed;quivalent Circuit, Construction and Design, Variable
frequency operation. Current Transformer, Potential Transformer. Transformers for poly
phase systems. Building a Transformer

SWITCHES AND RELAYS 10 Hrs
Switches: Construction, symboliepresentation, working, application of Reed switch,
Toggle switches, Push buttons, Selector switches, DIP switches, Rotary switches,
Thumbwheel switches, Drum switch, Limit switchamntact, non contadype, switch
specifications.

Relays: Construction, evking, specifications, selection criteria and applications of
Electromechanical relay, Reed relay, hermatically sealed relay, Solid state relays,

interposing relays and overload relays. Demonstration of Switches and Relays

Signature of the Chairman
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INDUSTRIAL CONTROL DEVICES 8 Hrs
Principle and applications: Stepper motoiReluctance moter Switched Reluctance

Motor - Hysteresis motor Universal motor- AC series moterBrushless DC motor

A.C & D.C Servomotori Synchros. Selection of DC and AC machines for various

appications. Variable Frequency Drives

Visit to a local industry

Theory: 45 hrs Total Hrs: 45
REFERENCES
1. J. B. Gupta, ATheory Machemkesomarmwce Kof KBI ac
2. Rajput, AEl ectrical Machineso, Firewall Me
3. M. D. Desai, Control System Components, Prentice Hall of India, 2013.
4. A. E. Fitzgeal d, Charles Kingsley, Stepen. D
McGraw hill pubishing Company Ltd. 2003.
5. V. K Mehta and Rohit Mehta APrinciple of EI
2008
6. Tony R. Kuphal dt, ALessoiACbn EiethrEdi Cio

update July 25, 2007
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U14EIT305 DIGITAL FUNDAMENTALS AND CIRCUITS L

Course Outcomes

T

3

1

o
~0

After successful completion of this course, the students should be able to

CO1: Understandlemonstrate and troubleshoot the different types of logic gate

CO2: Demonstrate an understangliof minimizing logic circuits using Boolean operations

CO3: Understand principles and operations, demonstrate and troubleshoot combinational logic

circuits.

CO4: Understand principles and operations, demonstrate and troubleshoot sequential logic

circuits.

COS5: Understand principles and operations, demonstrate and troubleshoot registers and

counters.
Pre-requisite courses:

1. U14EIT201- Electronic Devices
2. U14EIT301- Electront Circuit Design

CO/PO Mapping

(S/M/W indicates strength of correlation)

-S8ong, M-Medium, W\Weak

COs Programme Outcomes(POs)

PO1 | PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 |S S S S
cOo2 | W S S S
CO3 | W S S S S
CO4 | W S S S S
CO5 | W S S S S M M
Course Assessment methods:

Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam
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NUMERATION AND LOGIC 10 Hrs

Numbers and symbqlsSystems of numeration, Decimal versus binary numeration, Octal and
hexadecimal numeration, Octal and hexadecimal to decimal conversion, Conversion from
decimal numeration, Binary Arithmetic, BCD conversion.

Digital signal s and atg Multpleinput a3, TTd. NAND,andANDI f f er O
gates, TTL NOR and OR gates, CMOS gate circuitry, Specigldut gates, Gate universality,
Constructing various gate, Logic signal voltage levels, DIP gate packaginigches and relays
Simulation exercises ugjy MULTISIM

BOOLEAN LAWS 15 Hrs

Introduction- Boolean arithmetie Boolean algebraic identitiesBoolean algebraic properties
Boolean rules for simplification Circuit simplification examples The ExclusiveOR function -
De Mo r g an 6 s- Conkegtingrtratimtables into Boolean expressio&nn diagrams and
sets- Boolean Relationships on Venn Diagrasidaking a Venn diagram look like a Karnaugh
map - Karnaugh maps, truth tables, and Boolean expressiobsgic simplification with
Karnaugh maps Larger 4variable Karnaugh mapsminterm vs maxterm solution(sum) and

(product) notation, Donét c arvarialdeKhrhasghmaps t he K
COMBINATIONAL LOGIC CIRCUITS 10Hrs

Half-Adder, FultAdder, carry look ahead adder, BCD adder Decoder, Encoder,
Demultiplexers, Multiplexers, Using multiple combinational circuits, serial adder, parallel adder,
parity checker, parity generator, Simugatof Combinational Logic Circuits using MULTISIM
SEQUENTIAL CIRCUITS 15 Hrs

Digital logic with feedback, R latch, gated R latch, D latch, Edg&iggered latches: Flip
Flops, JK flip-flop, Asynchronous fliglop inputs, Monostable multivibrats, Binary count
sequence, Asynchronous count&gnchronous countersCounter modulus Finite State

Machines. Simulation of Sequential Logic Circuits using MULTISIM
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REGISTERS AND MEMORY DEVICES 10 Hrs

Introduction, shift registetypes, universal shift register, Ring counters, digital stordggtal
memory concepts. Modern nonmechanical memory, Historical, nonmechanical memory
technologies, Readnly memory, Memory with moving parts: Drives. PLDs.

Projecti Seven Segment Display

Theory:45 Hr Tutorial: 15 Hr Total Hrs: 60
REFERENCES
1. Tony. R. Kuphal dt ADigital | ess dnDigital,i 4" EI| ec't
edition,2007.

2. Thomas L. Floyd, fi Dita F u n d a me n't Ealitios, Pearsdn E&ducation, Inc,
New Delhi, 2009

3. M. Morris Mano, fiDigital D e s i, gith OEdition, PearsonEducation 2007

4. Donald P.Leat&h and Albert Pad Malvino, A Di ¢ i Rriaciples and
App !l i c,abtHditon,sTata McGrav Hill Publishigp Comparty Limited, New
Delhi, 2003.

5. Donad D.Givoneg A Di ¢ iPtirciples and De s i, gTaa Mc-Graw Hill
Publishing companylimited, New Delhi, 2003.

6. Jom .M Yarbrough fiDigital Logic Applications and D e s i, Jhomson- Vikas
Publishirg House New Delhi, 2002.
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U14EIP301 ELECTRONIC CIRCUITS LABORATORY

Course Outcomes

L
0

T
0

[EEN

After successful completion of this course, the students should be able to

CO1:Design biasing circuits using B&nhd FET.

CO2: Apply this knowledge to the analysis and design of basic amplifiers.

CO3:Design and analyze the response of differential and power amplifiers.

CO4: Identify faults in Electronic circuits.

CO5: Design and implement single stage power afepli

Pre-requisite courses:

1. U14EIP201- Circuits and Devices Laboratory

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWWeak

COs

Programme Outcomes(POs)

PO1| PO2 | PO3| PO4 | PO5| PO6 | PO7 | POS8

PO9 | PO10

PO11

PO12

CO1 | M S

CO2 S S

CO3 S M

CO4 S

CO5 M

Course Assessment methods:

Direct

Indirect

Lab Exercises

Model Exam

End Semester Exam

Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus shibioe conducted.

Design of BJT Amplifier using Voltage divider bias.
Design of FET Amplifier using Voltage divider bias.
. Design of common emitter amplifier using BJT
Design of push pull amplifier.
Differentialamplifiers using BJT.
Design a multivibratousing BJT.
Design of Phasshift oscillatorsand Wien bridge oscillatos

Design a clipper and clamper circuit using diodes.

© 0 N o g b~ wDdhPE

Design of Singlgphasenalf waveandfull waverectifiersusing capacitve filter
10. Design of transistorized series and shunt lagu
11.Troubleshooting for a given electronic circuit.

12.Design of HEARING AID with PUSH PULL OUTPUT
Total Hours: 45
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U14EIP302

TRANSDUCER AND

LI T|P|C
MEASUREMENTS LABORATORY ol ol 311
Course Outcomes
After successfulcompletion of this course, the students should be able
CO1: To demonstrate the performance characteristics of various transducers.
CO2: To demonstrate the working of various measurement bridges.
CO3: To design a measurement system for an application.
Pre-requisite courses:
1. U14EIT302- Sensors and Transducers
CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)
PO1| PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
Cco1 S M
CO2 S M
CO3 S S S M w
Course Assessment methods:
Direct Indirect

Lab Exercises

Model Exam

End Semester Exam

Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus should be conducted.

Measurement of strain agi strain gauge.

Measurement of displacement using potentiometer.

Measurement of force/load using load cell.

Level measuremenising capacitie transduces.

Speed measuremeunsing photoeleatic tachomete

Pressure measuremestng pezoelectic transduces.

Study of Hall Effect transducercurrent and voltage measurement using clamp meters.

Measurement of displacement using LVDT.

© 0 N o gk~ D PE

Chaacteistics of Thermistar and RTD i Temperature measurement and performance
comparison.

10. Design of Wheatstoneds bridge for resistiyv
11. Impedance measurement using Automatic balancing Bridge.

12. Characteristic of Schering and Anderson Bridge.

13. Project Design and testing of a measurement system. Total Hrs:45
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U14EIP303 ELECTRICAL MACHINES AND CONTROL
LABORATORY

Course Outcomes

o

o|—

[EEN

After successful completion of this course, the students should be able to

CO1: To experimentally identify and correctas in electrical meters through calibration.

CO2: To experimentally verify the principle of operation, performance characteristics and Speed

control of DC Machines, AC Machines.

CO3: To experimentally verify the principle of operation and performaneeacteristics of

transformers.

CO4: To experimentally verify the principle of operation, performance characteristics AC

Motors and Transformers.

COS5: To experimentally identify the transfer function of Servo motor

Pre-requisite courses:

1. U14EIT304- Eledrical MachinesandControl Devices

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWWeak

COs Programme Outcomes(POs)

PO1| PO2 | PO3| PO4 | PO5| PO6 | PO7| PO8 | PO9 | PO10| PO11| PO12
COo1 M W
CO2 M S
CO3 M
CO4 M
CO5 S M
Course Assessment methods:

Direct Indirect

Lab Exercises

Model Exam

End Semester Exam

Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus should be conducted.
Calibration of Wattmete& Single- phase energy meter

Speed Control of DC Shunt Motor

Load Test on DC Shunt Motor

Load Test on DC Series Motor

Load Test on 1 Phase Induction Motor

Load Test on 3 Phase Induction Motor

Open Circuit and Short Circuit Tests on S;nghase Transformer

Load Test on Single Phase Transformer

© © N o g s~ w D P

Determination of transfer function of a DC servo motor.

 —
©

Determination of transfer function of AC servo motor.

11. Design Project building a simplified version of an AC permanent cajpacsplit-phase
induction motor

Total Hrs: 45

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




U14GHP301 SOCIAL VALUES LITIPIC
(Common to all branches of Engineering and Technology) 1 lol1l1
Course Outcomes
After successful completion of this course, the students should be able to
CO1: Adopt and practice social values as his regular duties.
CO2: Take over the social responsibilities.
CO3: Gve solutions and to manage the challenging social issues.
CO4: Voluntarily participate and organize social welfare programmes.
COb5: Explore his ideology of techno social issues and provide the best solution.
Pre-requisite courses:
Nil
CO/PO Mapping

(S/M/W indicates strength of correlation) -S8&ong, MMedium, WWeak
COs Programme Outcomes(POs)

POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11 | PO12
Cco1 M S M S
CO2 S
CO3 w M M
CO4 S S

M M S
CourseAssessment methods:
Direct Indirect

Continuous assessment Attitude
End semester examination Behavior
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ORGIN OF SOCIETY 5 Hrs
Evolution of universe: Creation theory,Big bang theory, Evolution theory, Permanence-theory
Mithya, Mayai Evolution of living being- Evolution of Mani Formation of society and social
values.

Practical: Group Discussion on Evolution of Man and formation of society, Panel discussion on
Social values Pancha Bhoodha Navagraha Meditation.

SELF AND SOCIETY 2 Hrs
Duty to self, family, society and worldRealization of Duties and Responsibilitiesof individuals
in the society (Five fold culture$)impact of social media on present day youth and correction
measuresPractical: Case study interaction with different professionals.

EDUCATION& SOCIETY 3 Hrs
Education: Ancient and Modern Models.

Practical: Making Short film on impact of education in social transformation.

DISPARITY AMONG HUMAN BEINGS 3 Hrs
Weal t hds f oarslehdingita disparity iR human beings and Remedies.

Practical: Debate on disparity and social values.

CONTRIBUTION OF SELF TO SOCIAL WELFARE 3 Hrs
Participation in Social welfaré Related programmeésRecognized associatidnActivities for
social avarenessi Programme by Government and NGOsBenefits of social servicé
Balancing the family and social life.

Practical: In campus, off campus projects.

GENERAL PRACTICAL 14 Hrs
Ashtanga Yoga: Pathanjali maharishi & Yoda Involvement i Rules of Asanas-
Suryanamaskara (12 StepB)editation.

Standing: Pada Hastasana, Ardha Cakrasana, Trikonasana, Virukchsana (Eka Padaasana)
Sitting : Padmasana, Vakrasana, Ustrasana, Paschimatanasana.

Prone : Uthanapathasana, Sarvangasana, ldalgCakrasana,

Supine : Salabhasana, Bhujangasana, Dhanurasana, Navukasana.

Theory: 16 Hrs Practical: 14 Hrs Total Hours: 30
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REFERENCES BOOKS:

1.

Steven,Weinberg fAThe Fir sd A Wdbdere €iew Mf the (Originsof the
Universe (English), Perseus books group, 1977.

. Vet hat hi r i 6®/ethisthirfaa Principles d kife ,The World Community

Service Centre, Vethathiri Publications, 2003.
Vet hat hi r i 6iKarnmda dga: mheHblistidé Ynjty ,The World Community
Service Centre, Vethathiri Publications, 1994.
Vet hat hi r i 6&Proddaity afrindia hThedWorld Commuity Service Centre,
Vethathiri Publications, 1983.
Swa mi Vi vekananda, A T h & Fisu Editian,r Ramakirshea i t a g e
Mission Institute of Culture, 1937.
6. Vivekananda Kendra Prakashan TridOGAO, Vivekanandha Kendra Prakashan
Trust, Chennial1977.

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering

C


http://www.flipkart.com/author/steven
http://www.flipkart.com/author/weinberg

SEMESTER IV

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




Ul4 MAT402 SIGNALS AND SYSTEMS

Course Outcomes

o)
~ 0

After successful completion of this course, the students should be able to

CO1: Apply laws of Physics to model simpal life systemso predict its dynamic behavior.

CO2: Use Fourier analysis to identify the frequency characteristics of signals of interest

CO3: Use time domain and frequency domain methods to understand the inherent behavior of

LTI systems

CO4: Take p advanced courses on system dynamics, digital signal processing and design of

feedback control systems

Pre-requisite courses:

1. U14MAT1017 EngineeringMathematics |
2. U14MAT201- Engineering Mathematics Il

(S/M/W indicates strength of correlaiti)

CO/PO Mapping

SStrong, MMedium, WAWeak

COs Programme Outcomes(POs)

PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 |S S S
CO2 | M M M
CO3 | S M M
CO4 | S S M S
Course Assessment methods:

Direct Indirect

Internal est |

Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

Lab Exercises

End Semester Exam
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REPRESENTATION OF SIGNALS AND SYSTEMS 9 Hrs

Introduction to systems, signals and their interacti@mmtinuous time and discrete time signals,

periodic and aperiodic signals, energy and power signals.

Representation of simple systems with examples. Linear and nonlinear systems, Systems with

and without memory, Time varying and timevariant systems
DYNAMIC SYSTEM MODELING AND SIMULATION 9 Hrs

Lumped element modelingLaws of Physics applied to Simple Mechanical Systems and RLC
Electrical circuits. System State State variables and forms of state equations. Matrix
representation of state equatidoslinear dynamic systenisFree response and forced response
Time response from general system models through numerical integration. Use of Continuous

System Simulation Tools (MATLAB)
PERIODIC SIGNALS AND FOURIER SERIES 9 Hrs

Obtaining trigonomeic Fourier seriesi Exponential Fourier Serie$Fourier Spectrai
Par s eval éLmeaiithamdtimeshifting properties of Fourier Series

FOURIER TRANSFORMS FOR APERIODIC SIGNALS 9 Hrs

Fourier Transform(FT) pair and equations relatthgmi Magnitude and phase spectra from
Fourier Transform$ Linearity, time scaling , time shifting, time differentiation and integration

propertiesof FTsPar s ev al 6 s H mastegce corldition tor F& m
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ANALYSIS OF LINEAR TIME INVARIANT SYSTE MS USING TRANSFORMS
9 Hrs

Impulse Response of LTI systenConvolution integrali FT for convolved time signals
Transfer function of LTI system using Fourier Transfari8ystem gain and phase responses
sinusoidal steady staté Bode plotsi Stability of Linear Systems Applications in

Communication and Contrdlintroduction to Analog filters

Theory: 45 Hrs Component lab: 15 Hrs Total Hrs: 60
REFERENCES
1. Mri nal Mandal and Amrit Asif, "Continuous

Cambridge University Press, 2007
2. P.D. Cha, J.J. Rosenberg & C.L. Dym, "'Fundamentals of Modeling and Analyzing
Engineering Systemsoss,2@@mbri dge University

3 W.Y. Yang et. al ., ~Signals and Systems wi
4 A.V. Oppenheim & A.S. Wi llsky, ~Signals &

5 V. Krishnaveni & A. Raj e sihind@,rr012. -~ Si gnal s &
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UL4EIT401  LINEAR INTEGRATED CIRCUITSAND [T 1p
APPLICATIONS s T1 10

>0

Course Outcomes
After successful completion of this course, the students should be able to

CO1: Acquire knowledge in identifying implementation areas eaimps for specific pyiose.
CO2: Design and construct <circuitébés dependin
CO3: Analyze the circuits using modern simulation software
CO4: Design electrical circuits, devices, and systems to meet application requirements.
COb5: Design a project as a team
Pre-requisite courses:
1. U14EIT301- Electront Circuit Design
2. U14EIT201- Electronic Devices

CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
Cos Programme Outcomes(POs)

POl | PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 S w w
CO2 | W S M M wW w w
CO3 | W wW w S S
CO4 | W W S w M w wW S S M
CO5 | W M S M M w S S S
Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam
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INTRODUCTION TO OPERATIONAL AMPLIFIER 9 Hrs

IC classification, fundamental of monolithic IC technology, Realization of MOS, CMOS and
BJT ICsi packagingOperational ampligr internal circuddifferential amplifier, low frequency

small signal analysis of differential amplifier, current mirror circuit, current repeaters, level
translator and output stage. open loop operation ofA@p, feedback positive feedback,
negative fedback, divided feedback

CHARACTERISTICS OF OPAMP 9 Hrs
Ideal ORAMP characteristics, inverting amplifier, non inverting amplifieoltage follower,
differential amplifier, DC characteristics, AC characteristics, voltage series feedback and shunt
feedback amplifiers, differential amplifier; Basic applications ofaomp T  summation,
differentiator and integrator.

Simulation of DC ad transient analysis of inverting and Aiererting amplifier using multisim.
Simulation of practical differentiator and lossy integrator using multisim.

APPLICATIONS OF OPAMP 9Hrs
Instrumentation amplifier, first and second order active filters, V/I & I/V converters,
comparators, multivibrators, waveform generators, clippers, clampers, peak detector, S/H
circuit.

Simulation of frequency response of Ist order HPF and LPF. Design and simulation of Schmitt
trigger using multisim.

APPLICATIONS OF OPAMP 9Hrs
A/D converter- (Dual slope, successive approximation and flash types.), D/A converer (R
2R ladder and weighted resistoypeés), 555 Timer circuit Functional block, characteristics

& applications;

Design and simulation of Monostable and Astable multivibrator using multisim
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SPECIAL ICs and APPLICATION ICs 9Hrs

IC 566 voltage controlled oscillator circuit; 5ihase lock loop circuit functioning and
applications, Analog multiger ICs. IC voltage regulators LM317, 723 regulators, switching
regulator, MA 7840, LM 380 power amplifier, ICL 8038 function generator IC, isolation
amplifiers, Opto coupler electronic ICs.

Design a 12 V DC power supply using LM317 and LM 723.

Theory: 45 Total Hrs: 45

REFERENCES

1. Ramakant A. Gawypakwahnd &c.Omear Il ntegrated Cir
Education, 2003 / PHI.

2. D.Roy Choudhary, Shi | B.Jani, OLinear I ntegrated Ci
3.Joseph. J. Carr,o0Linear integrated Circuits©o
4. Robert F. Coughlin, -ampedraindk LF .nBrairs c ol (

Education, 6th edition, 2002 / PHI.
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U14EIT402 CONTROL SYSTEMS

Course Outcomes

After successful completion of this course, the students should b

able to

CO1.:Identify the mathematical model and find the transfer function osgstem using various
techniques such as block diagram reduction, signal flow graph etc.

CO2:Identify any type of control system with respect to system stability in time domain as well

as frequency domain.
CO3: Give basic knowledge in obtaining the opepland closedoop frequency responses.

CO4: Analyze whether the system is stable or not using various methods like Routh Hurwitz

criterion, Root Locus, Bode plot, Nyquist plot.

CO5: Design compensators for control systems.

Pre-requisite courses:
1. U14MAT101- Engineering Mathematidsl

2. U14MAT201- EngineeringViathematicg I

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

COl1| S S M
CO2 S M

CO3| S M

CO4 | S M M

CO5 S
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Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test IlI

Assignment

Tutorial

Seminar

End Semester Exa

PROCESS MODELING 12 Hours

Open loop and closed loop systems with exampldslements of control systemProcess
modeling and transfer function representatitnock diagram reduction techniqiieSignal flow
graph.Comparison btween open loop and closed loop system

TIME DOMAIN ANALYSIS 8 Hours

Standard test signalgime domain specifications Steady state errors and error constants
Generalized error seridgsDominant poles of transfer functioiisP,PD, Pl and PID models of
feedback control systems.

Response of PID controller for standard error inputs using MATLAB.
FREQUENCY DOMAIN ANALYSIS 14 Hours

Frequency response of systemBrequency domain specificatioiisBode plot- Polar plot
Constant M and N circlesNichols chart Nichols plot.

Advantages of frequency response, frequency response analysis using MATLAB
STABILITY OF CONTROL SYSTEMS 14 Hours

Concepts of stabilityi Characteristic equatiori Rouh-Hurwitz criterion T RootLocus
technique Nyquist stability criterion.

Relationship between system parameter and pole location, stability analysis using MATLAB
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COMPENSATOR DESIGN 12 Hours

Design Specification$ Lag, lead andaglead networks Cascade compensator design using
time domain and frequency domain analysis.
Compensation analysis using MATLAB
Theory:45 hrs Tutorial: 15 hrs Total Hrs: 60
REFERENCES
1. J. Nagrath and M. GopaGontrol System EngineerindNew Age International Publisher,
2010.
2. K. OgataModern Control Engineerindg®earson Education, New Delhi, 2010.
3. Benjamin C. KuoAutomaticControl SystemsPrenticeHall of India Pvt. Ltd2012.
4. M. Gopal,Control System Principles and Desidrata McGrawHill, 2012.
5. M. N. BandyopadhyayControl Engineering Theory and Practi¢&entice Hall of India,
20009.
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U14GSTM1

ENVIRONMENTAL SCIENCE AND
ENGINEERING

Course Outcomes

wirr

ol—
o
w0

After successful completion of this course, the students should be able to

CO 1: Play a important role in transferring a healthy environment for future generations

CO 2: Analyse the impact ohgineering solutions in a global and societal context

CO 3: Discuss contemporary issues that results in environnusgeddation and would attempt

to provide solutions to overcome those problems

CO 4: Ability to considerissuesof environmentndsustainale developmentn his personabnd

professionalindertakings

CO 5: Highlight the importance of ecosystem and biodiversity

CO 6: Paraphrase the importance of conservation of resources

Pre RequisitecoursesNil

(S/M/W indicates strength of oelation)

CO/PO Mapping

SStrong, MMedium, WWeak

COs Programme Outcomes(POs)
PO1| PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
Cco1 W S M
CO2 S
CO3 M w
CO4 M w
CO5 (W M
CO6 M w
Course Assessient methods:
Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




INTRODUCTION TO EN VIRONMENTAL STUDIES AND NATURAL
RESOURCES 10 hrs

Definition, scope and importanéeNeed for public awarene$sForest resources: Use and cever
exploitation, deforestation, case studies. Timber extraction, mining, dams andffiws en
forests and tribal people Water resources: Use and overutilization of surface and ground water,
floods, drought, conflicts over water, dams benefits and probleMmeral resources: Use and
exploitation, environmental effects of extractinglarsing mineral resources, case studieésod
resources: World food problems, changes caused by agriculture and overgrazing, effects of
modern agriculture, fertilizepesticide problems, water logging, salinity, case studiEnergy
resources: Growing engy needs, renewable and non renewable energy sources, use of alternate
energy sources. Case studidsand resources: Land as a resource, land degradation, man induced
landslides, soil erosion and desertificatibrRole of an individual in conservatiorf oatural
resource$ Equitable use of resources for sustainable lifestyles.

ECOSYSTEMS AND BIODIVERSITY 14 hrs
ECOSYSTEM: Concept of an ecosysteimStructure and function of an ecosystem: Producers,
consumers and decomposers, Energy flowthe ecosystem, Food chains, food webs and
ecological pyramids- Ecological successiofi Introduction, types, characteristic features,
structure and function of the (a) Forest ecosystem (b) Grassland ecosystem (c) Desert ecosystem

(d) Aquatic ecosystemsd@pds, streams, lakes, rivers, oceans, estudries)

BIODIVERSITY : Introduction to Biodiversityi Definition: genetic, species and ecosystem
diversity 1 Biogeographical classification of India Value of biodiversity: consumptive use,
productive use, sodiaethical, aesthetic and option valueBiodiversity at global, National and
local levelsi India as a megdiversity nationi Hot-spots of biodiversityi Threats to
biodiversity: habitat loss, poaching of wildlife, maiildlife conflictsiT Endangered ahendemic

species of Indi& Conservation of biodiversity: gitu and Exsitu conservation of biodiversity.

ENVIRONMENTAL POLLUTION 8 hrs
Definition T Causes, effects and control measures of: (a) Air pollution (b) Water pollution (c)
Soil pollution (d) Marine pollution (e) Noise pollution (f) Thermal pollution (g) Nuclear hazards

T Solid waste Management: Causes, effects and control measures of urban and industrial wastes
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T Role of an individual in prevention of pollution Pollution case teidies i Disaster

management: floods, earthquake, cyclone and landslides.

SOCIAL ISSUES AND THE ENVIRONMENT 7 hrs

From Unsustainable to Sustainable developniebirban problems related to energywater
conservation, rain water harvestingatershed managemenResettlement and rehabilitation of
people; its problems and concerns, case studiEsvironmental ethics: Issues and possible
solutionsi Climate change, global warming, acid rain, ozone layer depletion, nuclear accidents
and holocast, case studie$. Wasteland reclamation Consumerism and waste produéts
Environment Protection Adt Air (Prevention and Control of Pollution) AttWater (Prevention

and control of Pollution) Act Wildlife Protection Acti Forest Conservation Adt Issues

involved in enforcement of environmental legislatioRublic awareness

HUMAN POPULATION AND THE ENVIRONMENT 6 hrs
Population growth, variation among natioris Population explosioni Family Welfare
Programmé Environment and humarehlthi Human Rights Value Education HIV / AIDS

T Women and Child Welfaré Role of Information Technology in Environment and human

healthi Case studies.
Field Work

Visit to local area to document environmental asseter / grassland / hill / mouain, visit to
local polluted siteurban / rural / industrial / agricultural, study of common plants, insects, birds,

study of simple ecosystenap®nd, river, hill slopes etc., TOTAL: 45 hrs
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REFERENCES

1.
2.

Miller T.G. Jr., Environmetal Science, Wadsworth Publishing Co., 2013

Masters G.M., and Ela W.P., Introduction to Environmental Engineering and Science,
Pearson Education Pvt., Ltd., Second Edition.

Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedalokal,In
2002

Trivedi R. K and Goel P. K. , fdence Pubichtionst 2003 n

5. Trivedi R.K., Handbook of Environmental Laws, Rules, Guidelines, Compliances and

Standards, Vol. | and Il, Enviro Media. 1996
Cunningham, W.P., Coopé€r,H.., & Gorhani E., Environmental Encyclopedia, Jaico Publ.,
House, Mumbai, 2001

7. Wager K.D., Environmental Management, W.B. Saunders Co., Philadelphia, USA, 1998

Townsend C. , Har per J and Michael Begon,
Publishing Co., 2003
Syed Shabudeen, P.S. Environmental chemistry, Inder Publishers, Coimbatore. 2013
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U14CSTO01 OBJECT ORIENTED PROGRAMMING
WITH C++ (Common to EEE,EIE & FT)

w|r-
o
o
w

Course Outcomes

After successful completiorof this course, the students should be able to

CO1: Define principles of Object Oriented programming

CO2: Outline the differences between object oriented programming and structured programming
COa3: Develop solutions to a given problems using class otypecepts

CO4: Make use of overloading and inheritance concepts to solve real world problems

COS5: Develop programs for all file and template related concepts

Pre-requisite Courses:

1. U14CSI101- Structured Programming using C

CO/PO Mapping
(S/M/W indicates strength of correlation) -Srong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

COo1 | W

Ccoz2 | W

CO3 M M
co4 M

CO5 M M

Course Assessment mhbds:

Direct Indirect

1. Internal Tests Course End Survey
2. Assignments

3. Seminar

4. End semester Exam

10 Hrs
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INTRODUCTION
Object Oriented Paradigm, Data Types, Operators and Expressions, Controhffkys and

Strings, Modular Programming with Functions
CLASSES AND OBJECTS 9 Hrs

IntroductionClass Specificatioi€lass objectsOutside memeér functions as inlin®ata hiding

Passing object as argumeiRsturning Objects from functioffsend functions ad friend class
Constant parameters and member funct®mmactures and class&atic Data and membe
functionsObject initializationConstructoiParameterized  constructbestructorConstructor
OverloadingConstructor with default argumen®opy construmr-Constant object an
constructoiStatic data members with constructor and destructor

OPERATOR OVERLOADING 10 Hrs

Introduction Overloadable operatotdnary operator overloadingperator keyworébperator
return valuesNameless temporary objedtgmitations of Increment/Decrement operat&isary
operator overloadingrithmetic operator&Concatenation of stringsomparison operators
arithmetic assignment operatargerloading of new and delete operatData conversion
conversion between basiatd typesConversion between objects and basic TyPesversion
between objects of different class®&sgbscript operator overloadioyerloading with friend
functionsAssignment operator overloading

INHERITANCE 8 Hrs

IntroductionClass revisited Derived class declaratieihorms of inheritance Inheritance anc
member accessibilitonstructors in derived classBgstructors in derived class€nstructor
invocation and data member initializatiomerloaded member functiekbstract classes
Multilevel inheritanceMultiple inheritanceHierarchical inheritanceMultipath inheritance anc

virtual base clasblybrid inheritanceobject compositiofBenefits of inheritance.
VIRTUAL FUNCTIONS 8 Hrs

IntroductionNeed for Virtual functiorPointer to derived class objedsfinition of virtual
functionsArray of pointers to base class objePsre virtual functionf\bstract classeV¥irtual

destructorsRules for virtual functions
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Theory:45 Hrs Total Hrs: 45
REFERENCES:

1. K.R.Venugopal, Rajkumar Buyya, "Mastering C++", TMH, 2013.
2. Bjarne Stroustgmrammimfhe a@Ggbuampred®, Addi son Wes
2013.

3. E.Balagurusamy, nObject Oriented Programming
Edition, 2011.

4. Robert Lafore, fiObject Oriented Programming
edition, 2@0.
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U14MET405 APPLIED THERMODYNAMICS AND L|T|P|C
FLUID MECHANICS

Courseoutcomes

After successful completion of the course, the student would be able to
CO 1: Explain the concepts of thermodynamics and mechanisms of heat transfer.

CO 2: Discuss the working of engines, turbines and boilers.

CO 3: Describe thevorking of compresors and air conditioning.

CO 4: Apply the concept of Euler and Bernoull
CO 5: Analyze the performance\adrious fluid machines.

Pre Requisitecourses

Nil

CO/PO Mapping
(S/M/W indicates strength of correlatlp ~ SStrong, MMedium, WWeak

COs | Programme Outcomes(POs)
PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12

CO1 | S

CO2 | S
CO3 | M
CO4 M
CO5 M

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test IlI

Assignment

Seminar

End Semester Exam
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BASIC OF THERMODYNAMICS AND HEAT TRANSFER 9 Hrs

Thermodynamic systenisTypes, PropertiesState- process Cyclei Equilibriumi Work and
heat transfef First law of thermodynamics for non flow process (closed systeRijst law
applied to Flow process (open systen§FEE (Steady flow energy equatioii) Second law of
thermodynamic§ Heat enginesi Refrigerators and heat pumps(Descriptive only). Modes of
Heat transfer One dimensional Conduction heat trangfecomposite walls, Convection heat
transferi Free and Forced convectioiCooling of electronic components: Thermoelectric
cooling’ Chip cooling.

IC ENGINES, STEAM BOILERS AND TURBINES 9 Hrs

Air standard cycles: Otto, diesel and dual cycles efficiency derivatioh C Engine
classifications Working principle of fou stroke and two stroke engineSVorking principle of

Spark Ignition and Compression Ignition engines

Formation of stearii properties of stearnof boilersi Mounting and accessories. Steam power

cycle (Rankine), Steam turbines: Impulse and reactioniplin(Descriptive only)
COMPRESSORS, REFRIGERATION AND AIR CONDITIONING 9 Hrs

Reciprocating compressors, intercooliigmulti stage with intercooling, Construction and

working principle of centrifugal and axial flow compress

Refrigeration i Vapour compression cyclé Working principle, PH and TS diagram
(Descriptive only)i Air-conditioning system$ Basic psychrometry Simple psychrometric

processes Types of airConditioning systems.
FLUID PROPERTIES AND FLOW KINEM ATICS 9 Hrs

Fluid properties Viscosityi Surface Tensioii Capillarity Fluid Pressure and Pressure Head
I Types of Fluid Flowi Flow Linesi Cont i nui ty Equat iidamo uElulliedrsd s
Equation and Applications Venturi meter, orifice meter and pitot tube, Energy losses in the

flow i Pipes in series and paralleMajor and Minor Losses.
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FLUID MACHINES 9 Hrs

Pumps- definition and classificationsCentrifugal pump Working Principle- performance
curves, Reciprocating pumVorking principle. Turbines: Definition and classificaticri®elton
turbine- Francis tubine - Kaplan turbine working principles.

Theory : 45 Hrs Total Hrs:45

REFERENCES:

1. R. K. Bansal, Fluid Mechanics & Hydraulic Machirietakshmi PublicationsPvt., Ltd.

2011

2. S. Domkundwar, C. P. Kotandaraman & A. V. Domkundwar, Thermal Engineering,
Dhanpat Rai & Co, 2012

3. P. K. Na ghermadangcs fata@&icGraw ¢lill, New Delhi, 2013.

4. R. S. Khumi & J. K. Gupta, Thermal Engineering, S Chand & Co Ltd. 2009.

5. K. L. Kumar, Engineerng Fluid Mechanics, S. Chand & Company Ltd., 2008.

6 . Rogers and Mayhew, NMiEMockande Hemag Thanmbddyi
Education Pvt., Ltd. New Delhi 2009.

7. P. N. Mo d i & S. M. Set h, AHydraulic & FI
Standard Book 2010.

8 . Eastop and McConkey, OApplied Ther modyna
Delhi, 2008.

9. Raj put, B. K. Sankaar, ATher mal Engineer.
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U14EIP401 INTEGRATED CIRCUITS LABORATORY LITIPIC
Course Outcomes 0] 0f sl &
After successful completion of this course, the students should be atde
CO1:Design basic application circuits using-amp.
CO2:Understand and implement the working of basic digital circuits
CO3: Design multivibrators and voltage regulators
CO4: Design Counters and Timers
COb: Design and Fabricate small projects usingikation tools and hardware
Pre-requisite courses:
1. U14EIT305- Digital Fundamentals and circuits
2. U14EIT401- Linear Integrated Circuits and Applications
CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1l |S S M
CO2 | S M S
CO3 | S S S
CO4 | S S M w
CO5 M S S

Course Assessment methods:

Direct Indirect
Lab Exercises
Model Exam
End Smester Exam
Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus should be conducted.
Study of flip flop. ( JK, RS, D)
Implementatio of combinationé circuit 1.
Implementatio of combinationé circuit 2.

Design ard Implementation of counters.

1
2
3
4
5. Desigh ard Implementatio of shift registers.
6. Op-Amp characteristics.

7. Op-Amp Application 1.

8. Op-Amp Application 2.

9. Design of astablemonostable multivibrator

10. Design ad testirg of low pas and high pasfilter.

11. Application of IC voltage regulator.

12. Application of PLL.

13. Design and construction of a vending machine/ telephone exchange board using digital
circuits.

14. Design and construct a triggering circuit for monostable mulsétobfor PWM

15. Design and Fabrication of a +5 V DC power supply.

Total Hrs: 45
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U14MEP405

Course outcomes

THERMAL ENGINEERING A ND FLUID
MECHANICS LABORATORY

After successful completion of the course, the student would be able to

CO 1: Conduct performance and heat balance test on engines.

CO 2: Perform test on refrigerator.

CO 3: Deternme the coefficient of discharge for orifice and venturimeter.

CO 4: Plot the characteristics curves of pumps.

CO 5: Plot the characteristics curves of turbines.

Pre requisite Courses:

Nil

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, M-Medium, WWWeak

Programme Outcomes(POs)

COs o1

PO2

PO3

PO4

PO5

PO6

PO7

PO8

PO9

PO10

PO11

PO12

CO1

CO2

CO3

CO4

CO5

SR

Course Assessment methods:

Direct

Indirect

Lab Exercises

Model Exam

End Semester Exam

Observation
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L|T|P|C
LIST OF EXPERIMENTS : Experiments beyond the syllabus shou‘ld ‘ ‘ ‘ ‘

be conducted.

THERMAL ENGINEERING LABORATORY

Valve timing and port timing diagrams for IC Engines.
Performance test on a Petrol Engine.

Performance test on a Diesel Engine.

Heat Balance test on an IC Engine.

Performance test on a Refrigerator (Determination of COP)

2 T o

Determination of heat transfer Coefficient (Free and forced convection)
FLUID MECHANICS LABORATORY

1. Daermination of the Coefficient of discharge of a given Orifice meter.
2. Determination of the Coefficient of discharge of a given Venturi meter.
3. Study on Characteristic curves of centrifugal pump
4. Study on Characteristic curves of Reciprocating pump.
5. Study on Performance characteristics of Pelton wheel.
6. Study on Performance characteristics of Francis turbine.
Total Hrs:45

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




U14CSMO01 OBJECT ORIENTED PROGRAMMING lo[0 |3 1]
LABORATORY
(Common to EEE & EIE)

Course Outcomes

After successful completion of this course, the students should be able to
CO1:Demonstratelass and object concepts

CO2 Demonstrate the significance of constructors and destructor.

CO3 Implement function andperator overloading concepts

CO4 Develop programs usg inheritance and polymorphism

COS5 Develop programs using virtual functions

Pre-requisite Courses:

Nil

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9| PO10| PO11| PO12
COl|S
CO2 | M
CO3 | M wW
CO4 | M M
CO5 | M M M

Course Assessment methods:

Direct Indirect

1.Model Exams Course End Survey
2. Viva Voce
3. End Semester Exam
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LIST OF EXPERIMENTS : Experiments beyond the syllabus should be conduct
1. Simple class, objestand array of objects.

Function Overloading

Constructor, Destructor, Constructor Overloading

Unary operator overloading

Binary operator overloading

Insertion, extraction and assignment operator overloading using friend funct
Inheritance

Data converlisns

© © N o o N

Static data and Static function

10.Virtual function and virtual base class

Total Hours: 24
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U14GHP401 NATIONAL AND GLOBAL VALUES LI T|P|C

Course Outcomes

After successful completion of this course, thdwdents should be able to

CO1: Act as a good and responsible citizen.
CO2: Conserve and protect eco cycle.
COa3: Voluntarily work with global welfare organization and provide solution for global peace.

CO4: Invent his Technical design by considering hungaamd nature.

Pre-requisite courses:

Nil
CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
Cco1 M S M S
CO2 S
COos3 w M |M M
CO4 S S S

Course Assessment methods:

Direct Indirect
Continuous Assessment Attitude
End Semester Examination Behavior
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ROLE OF A RESPONSIBLE CITIZEN 4 Hrs
Citizen- its significancéNational and Global perspiees.

Practical:Group discussion on National and Global values.

GREATNESS OF INDIAN CULTURE 2 Hrs
Emerging Indiai past and present, about Culture, Morality and spirituialgauty of Unity in
diversity- Impact of western culture in India andlan culture over other countries.
Practicalbemonstration and impact measurements of simple and good actions.

GLOBAL WELFARE ORGANISATIONS 2 Hrs
Educationi Healthi Naturei Peace

PracticalOrganizing an event linking with one of the @nigations In campus /off campus.
PRESERVING NATURE 2 Hrs
Appreciating the flora and fauna on Earfimportance ofEcological balanéeConservation.
PracticalTrekking, field visit.

GLOBAL PEACE 4 Hrs
One World andDne Humanity Global Peace.

Global personalitieFhiruvalluvar, Vallalar, Vivekanadar, Mahatma Gandhi,Vethathiri
Maharishii Plans for world peace.

Practical:Groupliscussion on individual plans for world peace.

GENERAL PRACTICAL 16 Hrs
Simplified physical Exercisé Kayakalpa practice (Follow up practideMeditatyion-

Theory & Practice

Pranayama : Bhastrika, Kapala Bhati, Nadi suddhi, Sikari, Sitali.

Mudhra : Chin Mudhra, Vayu Mudhra, Shunya Mudhra, Prithvi Mudhra, Surya Mudhra,
Varuna Mudhra, Prana Mudhra, Apana Mudhra, Apana Vayu Mudhra, Linga Mudhra, Adhi
Mudhra, Aswini Mudhra.

Theory: 14 Hrs Practical: 16 Hrs Total Hours: 30
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REFERENCES BOOKS:

1. Drunvalo Melchizedek A The Ancient Secret of the FIl ow
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Institution, 2001.

3. Vet hat hiri GiKaManaa rYioghai: 6 sT,AMTeeWortdl i st i ¢ Uni tyo
Community Service Centre, Vethathiri Publications, 1994.

4. Vet hat hi r i 6Worldjedce hd VgoHd Coramunitii Service Centre,
Vethathiri Publications,1957.

5. Vet hathiridés Maharishids, AAtomic Poisono
Vethathiri Publications, 1983.
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St

CommunityService Centre, Vethathiri Publications, 2003.
7. Swami Vivekananda, AWhat Religion |Iso 41th
Institute of Culture, 2009.
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U14EIT501 MICROPROCESSOR AND T
MICROCONTROLLER 31 o

~0

Course Outcomes

After successful completion of this course, the students should be able to

CO1:Explain the architecture of 8085 microprocessor and 8051 microcontroller
CO2:Differentiate between microprocessor and micracaler.

CO3: Use knowledge of architecture of 8085 and 8051 to write simple programs for arithmetic
and logical operations

CO4To write programs for memory interfacing,
with 8085 and 8051

CO5: Understand iad use the some of the latest microcontroller development boards
Pre-requisite courses:

1. U14EIT201- Electronic Devices

2. U14EIT305- Digital Fundamentals and circuits

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)

POl | PO2 | PO3| PO4 | PO5 | PO6 | PO7 | PO8| PO9 | PO10| PO11| PO12
COl| S M
CO2 M w
CO3 S M
CO4 S M
CO5 M M M
Course Assessment methods:

Direct Indirect

Internal test | Course engurvey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam
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808 PROCESSCR 12 Hrs

Function& block diagram - Signak i Memay interfacing i 1/O ports and dai&a trander
conceps i Timing Diagram i Interrupt structure

PROGRAMMIN G OF 808 PROCESSCOR 12 Hrs
Instruction forma and addressig modes T Assenbly languag forma 1 Data transfer dat
manipulatiom & contrd instructiors T Programming:Loop structue with counting &
Indexing - Look up table - Subroutineinstructions stack. Simulation programs using the

above concepts

PERIPHERAL INTER FACING 12Hrs
Study of Architecture and programmirg of ICs: 825 PP| 825 PIC, 8251 USART, 827 Key
boad display controlle and 8253 Timer/ Counte i Interfacing with 808 - A/D ard D/A
converter interfacing

MIC RO CONTROLLE R 8051 12 Hrs

Function4 block diagram - Instruction forma and addressig modes i Interrupt structure i
Timer 71/0 ports T Seial communication
MIC RO CONTROLLE R PROGRAMMIN G & APPLICATIONS 12 Hrs

Data Transfer Manipulation Contrd & /O instructiors i key boad and display
interface T Closel loop contrd of seno motor- steppe mota controkbrief introductionto
PIC microcontroller, arduino, beagle bgmaspberry pi modules

Simulation programs using arithmetic and logical operations

Theory : 45 Hrs Tutorial: 15 Hrs Total Hrs: 60

Signature of the Chairman
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REFERENCES

1. S. Gaonkar 6 Mi c r o p rAcchitecsus ®rogrammiig and Ap p | i ¢ Benramo n 6 ,

Internation& publishirg private limited, 5th  edition.

2. Muhammal Ali Mazid & Janie Gilli Mazidi, 6 Teh8051 Micro Controlle and
Embeddd Sy s t ,ePeessd Education 5th Indian reprint 2003

3. N.K.Srinath,6 8 OMsickoprocessoProgrammingandl nt e r fPHItaamiggBvt Ltd,
2010.

4. V.UdayashankaraM.S Mallikarjunaswamy 6 Mi c r o Cro Hatdware Sbfteare
and Appl i c, dataiMeGrasvdill Education Pvt Ltd, 2009
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U14EIT502 INDUSTRIAL INSTRUMENTATION -l LITIPIC
3

Course Outcomes
After successful completion of this course, the students shoule lable to

CO1: Understand the Basic construction, principle and working of various type of
transducers/sensor to measure physical quantities like temperature, vibration, velocity, Humidity

CO2: Equip to analyze, formulate and select suitable sensor amdchoalibrate also knows to
apply for the given applications.

CO3: Understand technical terms and nomenclature used in industrial measurement, industrial
processes, process measurement and industrial process control

CO4Demonstrate a working knowledgesafety practices used in the measurement and control
of industrial processes

CO5: Demonstrate skills in trouble shooting problems with the measurement and control of
industrial processes.

Pre-requisite courses:

1. U14EIT302- Sensors and Transducers

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12
COl|S M w
CO2 S M w
CO3 S M
CO4 S M M
CO5 S M w

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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PRESSURE MEASUREMENT I (9 Hrs)

Manometers Different types Mechanical pressure measureménBourdon tube, bellows and
Diaphragmg Electrical pressure elemerit®iezo resistive sensobifferential capacitance sensor
Resonator sensdrForce balance transtter - Differential pressure transmitter and its applications.
Design a pressure sensor to measure stream pressure measurement in a boiler.

PRESSURE MEASUREMENT II $QHr

Measurement of vacuuimMcLeod gaugé Knudsen gaugé thermal conductivity gaugéslonization
gauge cold cathode and hot cathode typEkectrical pressure transmittértesting and calibration of

pressure gaugésdead weight tester. Demonstrate the working of various pressure gauges.

TEMPERATURE MEASUREMENT | (9Hrs)

Definitions and standardBrimary and secondary fixed pai@alibration of thermometer,
different types of filled in sysim thermometeSources of errors in filled in systems and their
compensatioii Bimetallic thermometers Electrical methods of temperature measurerinent
Signal conditioning of industrial RTDs and their characteri$fid¥ee lead and four lead RTDs

I Temperature switches. Develop a procedure for thermometer compensation.

TEMPERATURE MEASUREMENT II (9Hrs)

Thermocouples Laws of thermocouplé Fabrication of industrial thermocowsli Signal
conditioning of thermocouples outpuiThermal block reference functions Commercial

circuits for cold junction compensatiorSpecial techniques for measuring high temperature
using thermocouple$ Radiation methods of temperatumeasuremerit Radiation
fundamental$ Total radiation & selective radiation pyrometér®ptical pyrometei Two

colour radiation pyrometers. Design a signal conditioning circuit for thermocouple output range
of Ov-10v.

MISCELLANEOUS MEASUREMENT (9 Hrs)

Mechanical type vibration instrumeritSeismic instrument as an accelerometer and vibroreter
Calibration of vibration pickupsi Units of density, specific gravity used in industiieBaume scale,
APl scalei Types of densitometeir Viscosity terms & ITS typesHumidity measurement. Construct

a seismic sensor for measurement of landslide.

Theory : 45 Hrs Total Hrs: 45
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1 D.P.Eckman Al ndustri al | nst r ubDrms&ibutors,t2006 n O
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Technology & Engineering

3 Gregory K. McMillan Douglas Considine Prdcess/Industrdalnstruments anc
Controls Handbooko McGraw Hil/l Prof e

4 R. K. Jain, Mechanical and Industrial Measurements, Khanna Publishers, New
2011.

5 Ernest O. Doebelin, Measurement systems Application and Design, McGraw Hill
Company, New York, 2007.
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U14 EIT503

Course Outcomes

PROCESS CONTROL

—

o| T
A0

After successful completion of this course, the students should be able to

CO1.:ldentify the basic coponents of a Process Control & Distinguish between the servo and

CO2: Compute the Mathematical Model for different process.

Regulatory operations & Self Regulation and Integrating Process.

COa3: Distinguish the characteristics of different type€antrol Strategies.

CO4: Analyze the behavior of different control loops.

CO5: Identify the basic components of a final control element and distinguish the different

Pre-requisite courses:
1. U14EIT402- Contrd Systens

Characteristics of control valve.

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWWeak

COs Programme Outcomes(POs)

POl1| PO2 | PO3 | PO4 | PO5| PO6 | PO7| PO8 | PO9 | PO10| PO11| PO12
CO1l|S W
CO2 M S
CO3 |S M
CO4 S
CO5 S M
Course Assessment methods:

Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam
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INTRODUCTION TO PROCESS CONTROL 12Hrs

Need for Process Ctool 1 Mathematical Model of First order Level, Pressure and Temperature
Processed higher order process Interacting and Non Interacting SystermsDegrees of
freedom- Continuous and Batch Procds$Self Regulation and Integrating proceservo and

Regqulatory Operation
CONTROL ACTIONS AND CONTROLLERS 12Hrs

Basic Control actions Characteristics of On Off, Single Speed Floating, Proportional, Integral
and Derivative Control Modes P+I, P+D, P+I+D Control Modes Pneumatic and electronic

Controllers ¢ realize various control actions.
OPTIMUM CONTROLLER SETTINGS 12Hrs

Evaluation Criteria IAE, ISE, ITAE and % Decay ratib Determination of Optimum settings
for mathematically described processes using time response and frequency responagi

Process Reaction Curve Methibdiegler Nicholas Method Damped Oscillation Method.
MULTI LOOP CONTROL 12Hrs

Feed Forward Contrdl Ratio Controli Cascade Contrdl Inferential Controli Split Range
Controli Introduction to Multivariable Contid Examples from Distillation Column and Boiler

Systems.

FINAL CONTROL ELEMENT 12Hrs

I/P Converteii Pneumatic and Electric ActuatarsControl Valvesi Characteristics of Control
Valves i Constructioni Valve Bodyi Control Valve Sizingi Cavitaton and Flashing
Selection Criterid Valve Positioner.

Theory : 45 Hrs Tutorial: 15 Hrs Total Hrs: 60
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U14EIT504

Course Outcomes

COMMUNICATION THEORY

After successful completion of this course, the students should be able to
CO 1:Explain the concept of Analog modulation and demodulation techniques.

CO 2:Explain the various buses used in data acquisition system.

CO 3:Equp to analyze linear and digital networks.

CO 4:Design of practical communication system at the block diagram level under

Certain constraints and requirements.

CO 5:To get knowledge about Standards communication buses

Pre Requisite CoursesNil

CO/PO Mapping
(S/M/W indicates strength of correlation)

-S8ong, MMedium, WWeak

COs

Programme Outcomes(POs)

PO1| PO2| PO3 | PO4 | PO5

POG6

PO7

PO8

PO9 | PO10

PO11| PO12

COo1 S w

CO2

CO3 S

CO4 | S M

CO5 S

Course Assessment methods:

Direct

Indirect

Internal test |

Course end survey

Internal test Il

Internal test IlI

Assignment

Seminar

End Semester Exam

Signature of the Chairman
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10 Hrs




AM SYSTEM

IntroductionrAmplitude modulation Theory Frequency Spectrurn Representatiori Power
relationi AM Generationi plate Modulated class C amplifierEvolution and description of SS
T Balancedmodulatori Advantages of SSB Transmissi®onAM transmitteri AM envelope
detectoni Superhetrodyne receiver

FM SYSTEM 8 Hrs
Freqiency modulationi phase modulatiori Armstrong method of FM generatioh Radio
Detectori FM Transmitteri FM broadcast receivér comparison of wideband and narrow be
FM

DIGITAL COMMUNICATION SYSTEM 9 Hrs

Advantages of digital data transmissioisamplingi pulse code modulatioh channel coding
line codingi Digital Modulation schemes: ASK, FSK, QP$Rigital Communication Receivér
Synchronisation

NOISE THEORY 9 Hrs
SNR, Noise in AM and FM receivers, Noise in FM reception, FM Threshold effeegnipbasis
and deemphasis, Noise in PCM system, DestinatiédRSn PCM system with quantization ai
channel noise, output SNR in DM system

DATA ACQUISITION BUSES 9 Hrs
Serial Interface standaidRS 232,USB,C, PCI,XI,ISA,CAN

Theory : 45 Hrs Total Hrs: 45
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1. Kennady G and Davi s, AEl ectronic Comm
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U14EIT505 BIO-MEDICAL INSTRUMENTATION

Course Outcomes

LI T|P|C
3

After successful completion of this course, the students should be able to
CO1: Choose the appropriate instrument required for measurement of amgfeciital ,
physiological parameter

CO2:

hterpret the outcome of any instrument and analyse the stability of the quantity measured

CO3: Acquire knowledge in electrphysiological measurements and relactrical parameters
CO4: Acquire knowledge imedica imaging, PMS, assistig and therapeutt equipmens.
COb:Design a project as a team

Pre-requisite courses:

1. U14EIT201- Electronic devices.

2. U14EIT302- Sensors and transducers

3. Ul14EIT401- Linear Integrated Circuits and Applications

4. U14EIT501- Microprocessor and Micro controllers

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
Cos Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 w wW
CO2 S wW
CO3 S w
CO4 S wW
CO5 | W M M S S wW wW S S S
Course Assessment methods:
Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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PHYSIOLOGY OF SYSTEMS AND ELECTRODES 9 Hrs
Man Instrument systeiRhysiology systems of the body. Bioelectric poternitigResting and
action potential Biopotertial electrodes different types of electrodésEquivalent circuits for
electrodesBiochemical Transducers

ELECTRO 7 PHYSIOLOGICA L MEASUREMENT S 9 Hrs

ECG Machiné Lead systems, Signal Conditioning, recording metlaodsTypical waveforms.

EEG Machiné Lead systems, Signal Conditioning, recording methods and Typical waveforms.
EMG Machinei Lead systems, Signal Conditioning, recording methods and Typical waveforms.
Simulation of ECG and EMG signal using LABVIEW.

NON-ELECTRICA L PARAMETE R MEASUREMENT S 9 Hrs

Measurement of blood presstr&€ardiac outpui Cardiac raté¢ Heartsound Respiratory rate
TBlood PCO& PO Measurement pH of blood plethysmography. SimulationaddRIressure
measurement using LABVIEW.

MEDICAL IMAGING AND PMS 9 Hrs
X-ray machine- Radio graphic and fluoroscoptechniques Computer tomograpliyMRI i
Ultrasonography Endoscopyt Thermographyi Different types of biotelemetry systems and
patient monitoring Electrical safety.

Processing of bio images using LABVIEW

ASSISTING AND THERAPEUTIC EQUIPMENTS 9 Hrs
Pacemakers Defibrillatorsi Ventilatorsi Nerve and muscle stimulatoir®iathermyi Hearti
Lung maching Audio meters Dialyzers.

Design a simple therapeutic device.

Theory : 45 Hrs Total Hrs: 45
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LL eslie Cromwell, Fred JWeibell, Erich A.Pfeiffer, 6 B4iMedicd Instumentation ad
Me a s ur e te&ditibns Rearsm Education 2011/ PHI.
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Publishing Co Ltd., 2003,3" edition
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U14ECT511 DIGITAL SIGNAL PROCESSING

(Common to CSE / IT / EIE / MCE) 3

Course Outcomes

After successful completiorof this course, the students should be able to

CO 1: Understand the characteristics of disetiete signals and discrete systems

CO 2: Analyze signal / system properties using mathematical tools
CO 3: Apply and develop algorithms for digital sysis

CO 4: lllustrate efficient computation of DFT

CO 5: Discuss advanced features and architecture of gerB&®PP

Pre Requisite Courses:

Nil
CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programne Outcomes(POS)

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COl | M
CO2 S
CO3 S
CO4 | S
CO5 S

Course Assessment methods:

Direct

Indirect

Internal test |

Course end survey

Internal test Il

Internal test IlI

Assignment

Tutorial

Seminar

End Semester Exam
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DISCRETE TIME SIGNALS AND SYSTEMS 12 Hrs

Representation of a CT signal by samplésampling theorer Reconstruction of a signal from
its sample$ Aliasingi DT Signalsi Impulse, Step, Pulse, Sine, Exponeritifdroperties of DT
signals- Transformation of independent variableShifting, scaling, folding: Discrete Time

LTI systems Propertied Impulse responsi Convolution suni Properties of Convolution
Z-TRANSFORM AND SYSTEM ANALYSIS 12 Hrs

DTFT 7 Properties- Z transformi Forward Transform- Inverse Transform using Partial
Fractions- Properties PoleZero ploti Difference Equations Transfer function Analysis of

Discrete Time systemssing DTFT and Z Transform.
DISCRETE FOURIER TRANSFORM 12 Hrs

Introduction to DFT Properties of DFTi Efficient computation of DFTT FFT algorithmsi
Introduction to Radi algorithms- Radix2 FFT T Decimationin-Time and Decimatiaiin-

Freqiency algorithmg$ Butterfly diagram.
DESIGN OF DIGITAL FILTERS 12 Hrs

FIR filter design: Linear phase characteristiédindowing Techniqué Rectangular, Hamming,
Hanning, Blackmann windows IIR filter design: Analog filter desiy- Butterworth and
Chebyshev approximatioris Impulse invariance and Bilinear transformationgIR and IIR

filter structureg Direct form | and II- cascade and parallel formg-inite Precision effects.

ADVANCED TOPICS AND PROGRAMMABLE DSP CHIPS 12 Hrs

Concepts of multrate signal processing Decimation and interpolation by integer factor
Sampling rate conversion Introduction to DSP architecture Von Neumann, Harvard,
Modified Harvard architectures MAC unit i Multiple ALUs Modified Bus structures and
memory access schemes ¥DBPT Multiple access memory Multi-ported memory VLIW
architecture Pipeliningi Special ddressing mode

Theory : 45 Hrs Tutorial: 15 Hrs Total Hrs: 60
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U14EIP501 MICROPROCESSOR AND LI T|P|C
MICROCONTROLLER 0] 0|3
LABORATORY

H

Course Outcomes

After successful completiorof this course, the students should be able to

CO1:Understand the usage of various instruction formats of 8085 and 8051

CO2. Develop and test the assembly language program for a given problem

COa3:Identify the type of peripherals to be interfaced ta@pssor/controller for a given design
and write the instructions to execute the logic needed

CO4: understand and use the different microcontroller programming languages

COb: write simple programs to interface LEDs as®hsors to the development boards
Pre-requisite courses:

1. U14EIT501- Microprocessor and Microcontroller

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

CO1l |S

CO2 S

CO3 | S S M

CO4 | S

COS5 | S M

Course Assessment methods:

Direct Indirect
Lab Exercises
Model Exam
End Semester Exam
Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus should bedceted.

8-bit Microprocessor
Arithmetic operations Addition, subtraction, multiplication and division
Programming with Control instruction#scending, descending, maximum and minimui
Hex / ASCII / BCD code conversions
Design of Tré#ic Light Controller with 8255 Interface
A/D Interface Experiments

o gk w N PE

Serial Communication using 8251 Interface

8-bit Microcontroller

7. Demonstration of basic instructions with 8051 Micro controller execution, inclt
Conditional jumpslooping

8. Stepper motor Interfacing with 8051 using port 1

9. Interface with D / A converter

10. Programming Exercise on RAM direct addressing and SFR Bit Addressing

11. Interface multiplexed display with 8051

12. Interfacing of LEDs and temperatwensor with arduino/beagle bone/raspberry pi modt
Total Hrs:45
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U14EIP502 DATA ACQUISITION AND SIMULATION LITIPI|C

LABORATORY 0| o] 3

H

Course Outcomes

After successful completion of this course, the students should be able to

CO1:Analyzevarious filters for different applications.
CO2:Formulate methods of real time data acquisition.
CO3: Predict action to be taken based on data obtained.

CO4: Analyze and use different methods of image processing.

Pre-requisite courses:

1. U14ECT201- Circuit Theory
2.U14EIT302- Sensors and Transducers
3. U14EIT505- Biomedical Instrumentation
4. U14EIT503- Process Control

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)

POl1| PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12

CO1 | M S w S

CO2 | S S S S

CO3 S S S S M

CcO4 S S S

Course Assessment methods:

Direct Indirect
Lab Exercises
Model Exam
End Semester Exam
Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus should be conducted.
1.Design and simulation of Kfilter circuits.

2.Acquisition and analysis of real time ECG signal.

3.Measurement and detection of strain relief using EMG signal.

4.Speed control of a DC motosing LabVIEW.

5.Tank level controlusingLABVIEW.

6.Data acquisition of a given sensor using NI DAQ card

7. ON/OFF Temperature control of a water bath using NI DAQ card

8. Development of simple database application and publishing it in the web.
9. Image processing using LabVIEW

10. Design of virtual oscilloscope

11. Data acquisition and storage using file handling tools.
Total Hrs:45
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U14ENP501 COMMUNICATION SKILLS LABORATORY LITIPIC
0|03

[EEN

Course Outcomes
After successful completion of this course, the students should be able to

CO1:Imparting the role of communicative ability as one of the skifts needed for placement
CO2:Developing communicative ability and sskills needed for placement

CO3: Making studets IndustryReady through inculcating teaptaying capacity
Pre-requisite courses:

1. UI4ENT101- Functional English |

2. U14ENT201- FunctionalEnglishll

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Progamme Outcomes(POs)
POl1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11 | PO12
co1 M M
co2 W M S
co3 S w S

Course Assessment methods:

Direct Indirect
Presentation, Role Play, Mock interview, GD| Course end survey
etc.
GRAMMAR IN COMMUNICATION 9 periods

Grammar and Usagé Building Blocks, Homonyms, Subject and Verb Agreement, Error

Correction- Grammar Application, Framing QuestionsQuestion words, Verbal Questions,
Tags, Giving Rplies i Types of Sentences, Listening Comprehensihistening and Ear

training.

ASSERTIVE COMMUNICATION 9 periods

Listening Comprehension in Cré$3ultural Ambience, Telephonic Conversations/Etiquette,

Role Play Activities, Dramatizing SituationSxtempord Idioms and Phrases.
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CORPORATE COMMUNICATION 9 periods

Video Sensitizing, Communicative Courtesyinteractionsi Situational Conversations,ife
Management, Stress Management Techniques, Verbal Reasoning, Current iAfiaifdail
Communication / Etiquette.

PUBLIC SPEAKING 9 periods

Giving Seminars and Presentations, Nuances of Addressing a Gathenagb one/ one to a
few/ one to many, Communication Process, Visual Aids & their Preparation, Accent

Neutralization, Analyzing the Audience, Nonverbal Communication.

CHAPTER TITLE 5 INTERVIEW & GD TECHNIQUES 9 periods

Importance of Body LanguagieGestures & Postures and Proxemics, Extempore, Facing the
Interview Panel, Interview FAQs, Psychometric Tests and Stress Interviews, Introduction to GD,
Mock GD Practices.

Total Hrs: 45
REFERENCES
1. Bhatnagar R. P. & Rahul Bhargava, AEnglish f
Publishers, India, 1989, ISBN780333925591
2. Devadoss K. & Mal at hy P. , alBoekPubkshersSki |l | s f o
Chennai, 2013.
3. Aggarwal R.S., AA Modein\Vie rAlpplr oReds d mi Wed ,ba$.

Publishers, India, 2012, ISBN : 8121905516
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U14 EIT601 DIGITAL CONTROL SYSTEM

L|T|P|C
Course Outcomes 3|1]0]4
After successful completion of this course, the students should be able to
CO1:Describe a discrete time system by difference equations.
CO2:Estimate the response of a discrete time system for any given input.
CO3: Aralyze the stability of a given system with varying sampling time periods.
CO4: Apply the design procedures to obtain a digital controller meeting the desired
Specifications.
COb5: Describe about few application of the digital control systems.
Pre-requisite courses:
1. U14EIT402- Control System
CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1l |S w
CO2 M S
CO3 | S w
CO4 S
CO5 S M
Course Assessment methods:
Direct Indirect
Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




SAMPLED DATA CONTROL SY STEM 12Hrs

Z- transformsinverse Ztransform sampled data control systémdiscrete time system
representation using difference equatioesponse of linear discrete systesadving difference
equations, using -ransformi pulse transfer functiecZero Order Holdsteady state error

analysis.
STABILITY ANALYSIS 12Hrs

Concept of poles and zerodgelationship between -domain and Slomain Bilinear
transformationiJ ur y 6 s s 4 stabilityl analysis usirey srdot locuisZ domain Nyquist
stablity - Transient response specificatieinsquency response specifications

Simulation using MATLAB

DIGITAL CONTROLLER DESIGN 12Hrs

Digital PID controllerPositional and velocity formealization of digital controllersDigital
controller design using root locus, Bode plot$Design of digital Pl and PID controlleiis

realization of digital controllers
INTRODUCTION TO ADVANCED CONTROL SCHEMES 12Hrs

Internal Model Control predictive Control Optimal Controli Adaptive Control.
APPLICATIONS 12Hrs

Implementation of control algorithms for microprocessor based position, temperature control

systemi Case studyHard disk read/write head controller.
Theory : 45 Hrs Tutorial: 15 Hrs Total Hrs: 60

REFERENCES
1. Ogata, K. 0Di scr et e "tEditoe, Eatern Econonhy EStprs2065 ms o , 2
2. Gopal , M., 0Digital Control and State Vari abl
3. Kuo, i@, & al Co n t9Editibn, Bhe Oxfoed isiversity @ss,2005
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U14EIT602 INDUSTRIAL INSTRUMENTATION -lI LITIP]C

Course Outcomes

After successful completion of this course, the students should be able to
CO1:Understand the Basic construction, principle and working nbusa type of

transducers/sensor to measure physical quantities like pressure, flow, level.

CO2: Equip to analyze, formulate and select suitable sensor and how to calibrate also knows to
apply for the given applications.

CO3: Understand technical termsdanomenclature used in industrial measurement, industrial

processes, process measurement and industrial process control

CO4Demonstrate a working knowledge of safety practices used in the measurement and control
of industrial processes

COb5: Demonstrate dig in trouble shooting problems with the measurement and control of

industrial processes.

Pre-requisite courses:
1. U14EIT302 Sensors and Transducers
2. U14EIT503- Process Control

CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong M-Medium, WWeak
COs Programme Outcomes(POs)

POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12
COl|S M w
CcO2 S M w
CO3 S M
CO4 S M M
CO5 S M w
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Course Assessment methods:

Direct Indirect

Internd test | Course end survey

Internal test Il

Internal test IlI

Assignment

Tutorial

Seminar

End Semester Exam

LEVEL MEASUREMENT (12Hrs)

Definition of leveli visual indicators float gauges different typesi level switches level
measurement using displacer and torque tubebbler tubé boiler drum level masurement

hydra step systems electrical types of level gauges using resistance, capacitance, nuclear
radiation and ultrasonic sensarfkader leveli Laser leveli magnetostrictive level weight -
measurement of level of solidlspaddle wheel type differential pressure method. Analyze the
performance of various types of level sensor to measure liquid level in a boiler drum level
measurement.

FLOW MEASUREMEMT | 2H1s)

Theory of fixed and variable head type flow meter®rifice platei types of Orifice plates,
pressure tapping and CD variatioiisVenturi tubei flow nozzle i dall tubei piping
arrangement for different fluidgitot tubei proper installatiori variable area flow metef
laminar flow meterDemonstrate the working of DPT for pressure based flow meters.

FLOW MEASUREMEMT II (12Hrs)

Positive displacement flow metersconstructional details and theory of reciprocating piston,
oval gear and helix type flow metersinferential meteii turbine flow meteii nutating disd
rotameteri theory and installatioii angular momentum mass flow metecoriolis mass flow
metersi thermal mass flow meteifis volume flow meter and density mmurementlynamic
weighing method. Demonstrate the working of Rotameter for various flow rates.

EMI FLOW MEASUREMENT |li (12Hrs)
Principle and constructional details of @l®magnetic flow meteir different types of excitation
schemes used different types of ultrasonic flow meteislaser Doppler anemometérvortex
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shedding flow meteir target flow metei solid flow rate measurementguidelines for selection
of flow meter. Electromagnetic flow meter demonstration by animation video.

INDUSTRIAL SAFETY MEASUREMENT (12Hrs)

Introductioni electrical hazard$ hazardous areas and classificatioNon hazardous eas,
enclosure$ NEMA typesi fuses and circuit breakers protection methods: purging, explosion
proofing and Intrinsic safety. Specification of instrumeéngseparation of project documentation
T process flow sheet, Instrument index sheétstrumen specification sheédt panel drawing

and specifications. Electromagnetic Interference and earth loops.

Theory : 45 Hrs Tutorial: 15 Hrs Total Hrs: 60

REFERENCES

1. D.P.Eckman fl ndust r i al BSIPoblisharsw&mbistributars, 2006n

2. Bel a G. Liptak OProcess meas 4Juedddn
Technoloy & Engineering

3. Gregory K. McMillan Douglas Considine Priicess/Industrial Instruments a
Controls Handbooko McGraw Hill Prof

4, R. K. Jain, Mechanical and Industrial Measurements, Khanna Publishers
Delhi, 2011.

5. D. Patranabis, Principles of Industrial Instrumentation, Ma&raw Hill Publishing
Ltd., New Delhi,2011

6. Ernest O. Doebelin, Measurement systems Application and Design, McGra

Book Company, New York, 2007
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http://www.google.co.in/search?tbo=p&tbm=bks&q=subject:%22Technology+%26+Engineering%22&source=gbs_ge_summary_r&cad=0
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Gregory+K.+McMillan%22
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U14EIT603 ADVANCED INDUSTRIAL CONTROLLERS LITIPIC
Course Outcomes 3111014
After succes$ul completion of this course, the students should be able to
CO 1: Describe the architecture of PLC.
CO 2: Understand the working of PLC analog input and output devices.
CO 3: Program on basic ladder logic diagram using timer and counters.
CO 4: Understad the interface of PC with PLC.
CO 5: Describe the study of SCADA system.
Pre-Requisite:
Nil
CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)

POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

CO1l |S

CO2 S

CO3 S M
CO4 S

CO5 S M

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Ill

Assignment

Tutorial

Seminar

End Semester Exam
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INTRODUCTION TO PLC 12Hrs

Definition and history of PLC , Overall PLC system, PLC Input and output modules , central
processing unit , CPUs and Prograsr/monitors, the processor , input modules (Interfaces),
power supplies , PLC advantages and disadvantages , selection criteria for PLC, Input ON/OFF

switching devices, Input analog devices, Output ON/OFF devices, output analog devices.
PROGRAMMING OF PLC 12 Hrs

Methods of Programming. Programming equipments, construction of PLC ladder diagram, Basic
components & their symbols in ladder diagram, Fundamental of ladder rdiaBolean logic

& relay logic, and analysis of rungs. Timers and counters, programming with timers and
counters. Simulation of Ladder Logic Programs using PSIM

ADVANCED PLC FUNCTIONS 2 His
Analog PLC operation, PID control of continuous processes, simple closed loop systems,

problems with simple closed loop system, PLC interfaces operation.
APPLICATION OF PLC 12 Hrs

Instructions in PLC , program control instruction ,math instruction, sequencer instruction , use of
PC as PLC , application of PLC, case studies of bottle filling system. Simulation of Applications
using PSIM. Comparison of features of differérdustrial PLCs

SCADA SYSTEM 12 Hrs

Introduction and definition of SCADA, basic architecture of SCADA, human machine interface,
Master terminal unit, Remote terminal unit, SCADA dagasfer through PLC, communication
technologies, communication system components.

Theory : 45 Hrs Tutorial: 15 Hrs Total Hrs: 60
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REFERENCES
1. Petrezeulla fiProgrammadle Co nt r o McGrew-Hillo 2004
2. Clarke, G., ReyndersD. ard Wright, E., Prédicd Moden SCADA Protocols: DNP3,

608705 and Relatel Sy s t Nevenas, 1St Edition, 2004

3. Hughes T., APragrammdle Logic Co nt r pIBA Rresss2600

4. John W. We b b, Ronal de lofic Ranteolers: Pringipleo gnd a mma b
appl i c@Hdiiomn @ 5

5. Ronald L. Kurtz, fisecuring SCADA Systemo, W
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U14 EIT604 PROCESS DYNAMICS AND CONTROL LITIP

~0

Course Outcomes

After successful completion bthis course, the students should be able to

CO1.:Distinguish various dynamics and control techniques to different processes.

CO2: Analyze the stability for Chemical Reactors.

COa3: Identify the principles and practices for system design and developnpéanttto
Operations.

CO4: Differentiate between the different control schemes in boiler optimization

COb5: Acquire adequate knowledge about the dynamics and control of Heat Exchangers and
Boilers.

Pre-requisite courses:

1. U14EIT402- Control System.

2.U14EIT503- Process Control.

CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)

POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1l|S w
CO2 M S
CO3 | S M
CO4 S
CO5 S M
Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam
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DYNAMICS AND CONTROL OF HEA T EXCHANGERS 9 Hrs

Basic control strategies, dynamics of the heat exchangers, response to changes in steam

temperature, measurement lag and control schemes

DYNAMICS AND CONTROL OF BOILERS 9 Hrs

Boiler basic controls (safety interlagksingle element, two and three element level control,
shrink, swell effect, inverse response, feed forward control of feed water, dynamic
compensation, fuedir ratio, stochiometric calculations, steam temperature and pressure control)
Boiler dynamics, brner management system, boiler optimization.

STABILITY AND CONTROL OF CHEMICAL REACTORS 9 Hrs

Types of reactions and reactors (overview),factors governing the conduct of reaction, stability of
reactors, time constant, effects of lag, flow control,gerature control, pH control, end point
detection of continuous and batch reactors.

DYNAMIC BEHAVIOR AND CONTROL OF DISTILLATION COLUMN 9 Hrs

Mass and Energy balance, column feed control, column pressure control, control of over head
and bottom composon, distillate reflux flow control. Frequency response, lag in liquid and
vapor flow, concentration lag, predicting the behavior of control system.

OPERATIONS IN DIFFERENT INDUSTRY 9 Hrs
Identification and justification of unit operations used iffedent industries like food, paper,

sugar, cement, fertilizer, Petrochemical industry with help of process flow diagram

Theory : 45 Hrs Total Hrs: 45

REFERENCES
1. David Lindsl ey, n@ABoi | #litlRy&sonlimited 198y st ems o M
2. Dale E. SeborgDuncan A. Mellichamp,T ho mas F. Edgar , OPr oces

Control 6John "“abitione2p10& Sons, 3

3. Gregory K. McMillan, Douglas Considir@rocess/Industrial Instruments and Controls
Ha n d b &MoGraw Hill Professionalsth Edition,1999.

4. George Stephonopol ous -ilC mteductionatb Theorycande ss C
Pr act i c eHall Imearnatioriali1@34.
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U14EIT605
Course Outcomes

ANALYTICA L INSTRUMENTS L

T

3

0

After successful completion of this course, the students should be able to

CO1: Understanthe interaction of electromagnetic radiations with matter and apply analytical

techniques toaurately determine the elements present in the given sample.

CO2:Select an Instrument for a particular analysis with idea of its merits, demerits and

limitations

COa3: Identify specific techniques employed for monitoring different polluiardas and water.

CO4: Apply chromatography in real time industrial environment.

CO5: Apply various techniques for medical imaging and analysis.

Pre-requisite courses:
1. U14PHT101- Engineering Physics
2.U14CHT101- Engineering Chemistry

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWWeak

COs Programme Outcomes(POs)

POl1| PO2 | PO3 | PO4 | PO5| PO6 | PO7| PO8 | PO9 | PO10| PO11| PO12
CO1 |S S
CO2 S S S S
CO3 S S
CO4 W S S
CO5 S S S
Course Assessment methods:

Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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COLORIMETRY AND SPECTROPHOTOMETRY 9 Hrs
Spectral methods of analysid8eerLambert lawi Colorimeters UV-Vis spectrophotometeis
Single and double beam instrumentSources and detectoirtR spectrophotometeiis Typesi

FTIR spectrophotometefSas Filter correlation spectrometer(GF@nalysis using Attenuated
total reflectance - Atomic absorption spectrophotometerSources and detectdrs Flame
emission photometers.

CHROMATOGRAPHY 9 Hrs
Different techniquess Gas chromatograpHyasic and with multiple columng Detectors
Applications in environmental analysis, food ustiy i High-pressure liquid chromatographs
Applications [Construction of paper chromatography column for separation of ink and water]
INDUSTRIAL GAS ANALYZERS AND POLLUTION MONITORING
INSTRUMENTS 9 Hrs

Types of gas analyzeisOxygermicro fuel cells, NQ and HS types, IR analyzeiBasic Luft
detectors, Luft detectors with flow sensor, filter cells, Continuous emission monitoring
system(CEMS), thermal conductivity analyzers. Air pollution due to carbon monoxide,
hydrocarbons, nitrogernxales, sulphur dioxide estimatiénDust and smoke measurements.

pH METERS AND DISSOLVED COMPONENT ANALYZERS 9 Hrs

Principle of pH measuremertjuivalent electrical circuit of pH probe, glass electrodes,
hydrogen electrodes, reference electrodes, $sdedbn electrodes, ammonia electrodes,

biosensors, dissolved oxygen analyz&odium analyzer Silicon analyzer.
Construct a conductivity cell with copper electrodes to check conductivity of various samples.
RADIOCHEMICAL AND MAGNETIC RESONANCE TECHNIQU ES 9 Hrs

Nuclear radiation$ Detectors GM counteri Proportional counteir Solid state detectoils
Gamma camerdsX-ray spectroscoply Detectors Diffractometers Absorption meters
Detectors. NMR' Basic principles§ NMR spectrometeir Applications. Mass spectrometdrs
Different types Applications.

Theory : 45 Hrs Total Hrs: 45
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REFERENCES
1. H.H.Willard, L.L.Merritt, J.A.Dean, F.ASettle 6l nstr ument al met hods
publishing & distribution, 1995.

2.R. S. Khandpur , 6Handbook of Analytical l nstr
2003.

Other references:

1. Robert D. Braun, O1 ntr odnaBobk Symdicate 2008nh st r u me
2. G.W. Ewing, O0lnstrumental Methods of Analys
3. DA Skoog and D. M. West
1985

, OPrinciples of |l nst

4. A Practical Guide to Graphite Furnace Atomic Absorpmectrometry David J. Butcher
Joseph Sneddon

5Tony.RKuphaldfiiLessons in |Induseasonl®2l | nstrumentatio
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U14 EIP601 PROCESS CONTROL LABORATORY LI T|P|] C

Course Outcomes

After successful completion oflis course, the students should be able to

CO1:Infer the effect of different control modes on different processes.

CO2:Evaluate the different controller parameters using different tuning process

CO3: Analyze the different complex control systems in psscindustries

CO4: Analyze the behavior of different control loops.

CO5: Infer the basic components of a final control element and distinguish the different
Characteristics of control valve.

Pre-requisite courses:

1. U14EIT503- Process Control

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COo1 | S w
CO2 M S
CO3 M
CO4 S M
CO5 S M

Course Assessment methods:

Direct Indirect

Lab Exercises

Model Exam

End Semester Exam

Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus should be conducted.

1. Dynamc Characteristis of First OrderSystemwith and without transportatia lag.
2. Dynamic Characteristis of Secom Orda Systen with and withouttransportatia lag.
3. Dynamic characteristis of P+I+D controller

4. Dynamc characteristis of interactirg and norrinteractirg systems.

5. Tuning of PID controller using open loop methal (Cohen 1 CoonMethod)

6. Tuning of PID controlle using closel loop methal (Zeigler i NicholasMethod)

7. Closed loop control of.evd process

8. Closed loop control ofFlow process

9. Closed loop control oPressue process

10. Closed loop control offemperatue process

11. Closed loop control osystemusingCascaé Control/Ratio control /split range control.

12. Characteristis of differenttypesof Controlvalves(Find Control Element).

Total Hrs: 45
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U14EIP602

Course Outcomes

INDUSTRIAL INSTRUMENTATION
LAB ORATORY

ol

After successful completion of this course, the students should be able to

CO1:To get an adequate knowledge about selecting particular sensing elements for the
measurement of physical parameters..
CO2: Analyze the measured value for displaying or controlling the physical variables and design

a signal conditioning circuit for interfacing sensor with the controller

CO3: Equip to calibrate the sensor also kntaapply for a particular applications

CO4:Demonstrate a working knowledge of safety practices used in the measurement and control

of real time processes

COb5: Demonstrate skills in trouble shooting problems with the measurement and control of

industrid processes.

Pre-requisite courses:
1. U14EIT302- Sensors and Transducers
2. U14EIT503- Process Control

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWeak

COs Programme Outcomes(POs)

PO1| PO2| PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 | S M w
CO2 S M W
CO3 S M
CO4 S M M
CO5 S M w
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Course Assesment methods

Direct Indirect
Lab Exercises
Model Exam
End Semester Exam
Observation

LIST OF EXPERIMENTS : Experiments beyond the syllabus should be conducted.

Measurement of flow rate using Orifice meter, Wegnmeter and mass flow meters.
Calibration of pressure gauge using Dead weight tester.
. Torque and viscosity measurement.

Interfacing of field instuments with controller.

1

2

3

4

5. Measurement of humidity and vacuum.

6. Level measurement using DPT (open tank).

7. UVT Visible spectrophotometer.

8. pH measurement and conductivity measurement.

9. Design of cold Junction compensation circuit of Thermocouple.
10. Thermocoupld.inearization.

11.ECG analyzer.

12.1R Thermometer/flue gas analyzer

13.Blood pressure measuring using sphygmomanometer.
14. Calibration of temperature sensor.

Total Hrs:45
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U14EI1P603 MIN | PROJECT

H

CourseOutcomes 0| 0| 1
After successful completion of this course, the students should be

able to

CO1: mplemen theskills acquirel in the previous semestesto solvepracticalproblems.

CO2: Develop a model prototype of an idea related to the field of Electroniasd a
instrumentation.

CO3: Work individually or in a team to identify, troubleshoot and build products for
environmental and societal issues..

CO4: Communicate effectively in written format, the working of their project/product.

COb5: Conduct surveys towardteveloping a product which helps in life time learning.

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

CO1l |S S S S M

CO2 S M S M S
CO3 S S S M S S
CO4 S
CO5 S
Course Assessment methods:
Direct Indirect
Mini project Revievg Course end survey

Report

Hardware demonstration.
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GUIDELINES

7.

1. Selectio of atopic or projed title in consultatio with astaf membe.
2. Develop aprojed plannirg strategy.

3.
4
6

If it is an industy i sponsord project a concurren letter from industly isrequired.

. A maximum of 3 studens per group will do the project.

. The projed may be dore in one of the labs unde the supervisionof a guide or in the

selecte industry.

Continuous assessment of the project will be done basetivorreviews consisting of
technical presentation.

At the erd of the project a repot will be written and atechnicalpresentatio along with
demonstratio will be mace by the students.

The report projed demonstratin and technich presentatios will be evaluatd by the
internd examiners.
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U14EIT701 VLSI DESIGN LI T|P|C
3] 1| 0] 4
Course Outcomes
After successful completion of this course, the students should be able to
CO1:Describe the various fabrication technology used in developing logic gates.
CO2: Design commational and sequential circuits using various MOS logic.
CO3:Design simple combinational and sequential logic using VHDL programming.
CO4: Explain about the structured design of combinational logic circuits.
COb5: Describe the structure and operationrojPammable logic devices.
Pre-requisite courses:
1. U14EIT305- Digital Fundamentals and circuits
CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12
Cco1 S
CcO2 M
CO3 S M
CO4 M
CO5 S
Course Assessment methods:
Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam
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CMOS LOGIC AND FABRICATION 12Hrs

MOSFET-Enhancement mode & Depletion mode Fabrication (NMOS, PMOS, CMOS,
BiCMOS) Technologyi NMOS transistor currenéquationi Second order effecthireshold
voltage equation.

NMOS & CMOS INVERTER AND GATES 12 Hrs

NMOS & CMOS inverteri Determinatin of pull up / pull down ratios, Alternate forms of pull
up. Stickdiagrami lamda based design rulésSuper buffers BiCMOS logic, pass transistor
logic, & transmission gate logic.

SUB SYSTEM DESIGN & LAYOUT 12 Hrs

Structured design of combinational auiits 7 Static CMOS logic, Dynamic CMOS logic and
domino CMOS Logic Tally circuits T (NAND-NAND logic, NORNOR logic and AOI
logic) T EXOR structurg Multiplexer structure$ Barrel shifter.

PROGRAMMABLE LOGIC DEVICE & TESTBILITY OF VLSI 12 Hrs

NMOS PLA T Programmable Logic Devices Finite State Machine PLA Introduction to
FPGAT Testing of VLSI circuits Testing struck at faultsSBoolean difference method.
VHDL PROGRAMMING 12 Hrs

Introduction to VHDLI Typesi Operator§ Package$ Combinatioanal and Sequential circuit

I Subprogramg’ Introduction to Test bench SimulatiorPrograms on counters, flipflops,
FSM,Multiplexers / Demltiplexers. Simulation of combinational sequential circuits Modelsim.
Theory: 45 Hrs Tutorial: 15 Hrs Total Hrs: 60
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REFERENCES

1. D. A. Pucknel |l , K. Es hr ag" iEditon, PrefieeHallcof India,S | De
New Delhi, 2011.

2. Eugene D. Fabromitues ,VIBSIntDediugnd, Tata McGr a

3. N. H. West e, OPrinciples of CMOS VLSI D e

4. Dougl as Perry, 0VHDL Pr ogr ammt Edgon, by e
2003. Zainal atsedin sNaamdi Mo de&/IHIDiLn gAn&fl v ®i gi
Edition, Tata McGraw Hill, 1998.

5. Charles H. Roth, O6Fundamentals of Logic Desi

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




U14EIT702 EMBEDDED SYSTEMS LITIP
3]1] 0

~0

Course Outcanes

After successful completion of this course, the students should be able to

CO1: Acquire a basic knowledge about fundamentals of microcontrollers, programming and
system control to perform a specific task.

CO2: Acquire knowledge abouwlevices and buses used in embedded networking.

CO3:Develop programming skills in embedded systems for various applications.

CO4: Acquire knowledge about basic concepts of REAL Time Operating Systems.

COS5: Build complex embedded system with the use of RTOS.

Pre-requisite courses:

1. U14EIT501- Microprocessor and Micro controller.

CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)

PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8 | PO9 | PO10| PO11| PO12
CO1 |S
CO2 | S M
CO3 S M
CO4 | S M
CO5 S M

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




INT RODUCTION TO EMBEDDED SYSTEM 12 Hrs

Introduction to Embedded Systems, Review of Microprocessors and -bbotoollers,
Multiprocessor systems using General Purpose Processor. CISC and RISC Processor
architectures. DSP processor. Design Process in Embedded System, Components of Embedded
System & its Classification, Characteristic of embedded system. Introduction to embedded
processor, Digital Signal Processor, Application Specific System processorn [Resess in
Embedded System, Design metrics, Steps in design process. Challenges in Embedded System

design, Design Examples. Advances in Embedded Systems

EMBEDDED C PROGRAMMING 12 Hrs
Communication with Microcontrollers : Basics of Commutima, Overview of R&32, 12C

Bus, UART, USB,8051 connections to 2382, 8051 serial communication programming, 8051
interrupts, Programming of timer interrupts, Programming of External hardware interrupts,
Programming of the serial communication intetsinterrupt priority in the 8051

EMBEDDED C PROGRAMMING 12 Hrs

Interfacing with 8051: Interfacing an LCD to the 8051, 8051 interfacing to ADC, Sensors,
Interfacing a Stepper Motor, 80%iterfacing to the keyboard, Interfacing a DAC to the 8051,
8255 Interfacing with 8031/51, 8051/31 interfacing to external memory

RTOS BASED EMBEDDED SYSTEM DESIGN 12 Hrs

Operating System Basics, Types of ebgiing Systems, Tasks, Process and Threads,
Multiprocessing and Multitasking, Task Scheduling

TASK COMMUNICATION 2 His

Shared Memory, Message Passing, Remote Procedurar@a$ockets, Task Synchronization:
Task Communication/Synchronization Issues, Task Synchronization Techniques, Device
Drivers, How to Choose an RTOS.

Theory : 45 Hrs Tutorial: 15 Hrs Total Hrs: 60
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REFERENCES
1. RajkamalS 6 E mb e &ybten i Architecture Programming D e s i, TataBlcGraw
Hill, 2008.
2. David E. Simon 6 AEmbeddd Softwae P r i pRearsn Education 2004.

3. Danid W. Lewis 6 F u n d asofeEmbeddd Softwa r, @r@ntie Hall of India, 2004.

4. Frark Vahid, 6 E mb e dSysten Desigh i A Unified hardwae & Software
| nt r od JontWilay,n2002.

5. Sriram V. lyer, Pankq Gupte 6 E mb e dRedeTime Systens Pr ogr animta ng 6 ,
McGraw Hill, 2004.
Stewe Heath 6 E mb & &ydten D e s i, lj eddion, Elsevier 2003.
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U14EIT703 POWER PLANT INSTRUMENTATION LITIPIC
Course Outcomes 3101013
After successful completion of this course, the students should be able to
CO1:Outline the basics of power plant and power generation
CO2:Bring out the various measurements involved in power generation plants.

CO3: Understand the operation of traditional power plants and its Instruments
CO4: Impart knowledge about control in Boilers control loops.

COS5: Explain about boilers and turbines.

Pre-requisite courses:

1. U14EIT402- Control Systems

2. U14EIT502- Industrial Instrumentatioh

3. U14EIT602- Industrid Instrumentatia 1 1l

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)
POL | PO2 | PO3 | PO4 | PO5| PO6 | PO7| PO8 | PO9 | PO10| PO11| PO12
COo1 S
CO2 S M
COos3 S M
CO4 | M
CO5 S
Course Assessment methods:
Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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OVERVIEW OF POWER GENERATIO N 9 Hrs

Importane of instrumentatio in powe generatio i Methods of powergeneratio i Hydro,
thermal nuclear sola and wind powe T Blockdiagram i Details of boiler processs

- P&l diagran of boiler i Cogeneation.
MEASUREMENT S IN POWER PLANT S 9 Hrs

Electical measuremesti Current voltage, power, frequeng, power facta etc T Non
electrica parametes i Flow of feed water, fuel, air and stean with correction facta for
temperatue i Stean pressue and steamtemperatue i Drum levd measuremeni Radiatian
detecto 1 Smokedensiy measuremdni Dug monita.

ANALYSERS IN POWER PLANTS 9 Hrs
Flue gas oxygen analyse i Analysis of impurities in feed wate andstean T Dissolveal
oxygen analyse i Chromatograpp i pH mete i Fud analyse i Pollution monitaing
instrumens.

CONTROL LOOPSIN BOILER 9 Hrs
Combustion contrd T Air/fuel ratio contrd i Furnace draft contrd T Drum leve contrd T Main
stean and rehed stean temperatue contrd T Superheate contrd © Air temperatue i
Deaerato contrd i Distributed control systen in power plants i Interlocks in boiler
opaation.

TURBINE 7T MONITORING AND CONTROL 9 Hrs
Speed vibration, shell temperature monitoring and control Steam pressue contrd 1
Lubricart oil temperatue contrd 7 Cooling system.

Theory : 45 Hrs Total Hrs: 60
REFERENCES

1. San G.Dukelow, 6 TehContrd of B o i |, Ilnstren@en Society of America, 1991.

2. PK Nag 0 Porvwmart En gi n e €ataMagvaHill, 2001.

3. S.M. Elonka and A.L. Kohal, 6 St adnBoilerrOp e r at Tiata McGéaw Hill, New
Delhi, 1994.

R.K.Jain 6 Me ¢ hlaml Industrid Me a s u r ¢khenmPublEshers

Krishnasam & Ponnibaa 6 P orwkart | ns t r u méaht BHI, i2G1l0. 6

S
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U14EIT704 COMPUTER NETWORKS AND LITIPIC
DISTRIBUTED CONTROL SYSTEM 31| 0| 4
Course Outcomes
After successful completion of this course, the students should be able to
CO 1:To describe the networks used in data communication.
CO 2:Get adequate knowledge about operator iaterused in DCS.
CO 3:To describe the HART and field bus in DCS
CO 4:To understand the systems used in distributed control system.
CO 5:To get an adequate knowledge about MODBUS and Wireless instrumentation
Pre-requisite courses:
1. U14EIT603- Advancedndustrial controllers.
CO/PO Mapping

COs Programme Outcomes(POs)

POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1l |S
CO2 S
CO3 S w
CO4 S M
CO5 S M

Course Assessment methods:

Direct Indire ct

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Tutorial

Seminar

End Semester Exam

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




DATA NETWORK FUNDAMENTALS Hes

Network hierarchy and switaig i open system interconnection model of I$CQdata link
control protocol - HDLC i media access protocdél command/responsé token passing
CSMA/CD,TCP/IP.

FIELDBUS AND WIRELESS INSTRUMENTATION 12 Hrs

Introductioni general field bus architecturebasic requirement of field bus standarBield bus
topologyi interoperability interchangeabilityintroduction to OLE for process control, wireless
instrumentationRadio systems, Wireless HART/ISA100, PROFIBUS

HART AND MODBUS 12 Hrs

Introduction : Evolution of signal standaid HART communication protocdl communication
modesi HART networksT HART commandsi HART application. MOBUS- protocol
structurefunction codes and Troubleshooting. MODBUS TCP/IP

DISTRIBUTED CONTROL SYSTEM Hi2
Architecturesi comparisoni local control uniti process interfacing issuésconmunication

facilities.
OPERATOR INTERFACES 12 Hrs

Low level and high level interfade operator display$engineering interfaces low level and
High level engineering intéacesi general purpose computer in DCS. Case Studies
Theory : 45 Hrs Tutorial: 15 Hrs Total Hrs: 60
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REFERENCES

1. Data Communicatioé & Networking i Behrou A.Frouzan Tata Mc Graw
Hill,2006.

2. Lucas, M.P, fi Dirimuted Contrd Sy s t, &an dNastard Reinhold Compaty, New
York, 1986

Bowden R., i H ATRApplication Gu i dHART Communcation Foundation, 1999.
4. Berge J, i Feld Buses for Proces Control: Engineering Operation, and
Mai nt e,n®AnPcess®004.

5. Andr ew s. Tanenbaum , OoOcomputer networKks
6. St eve Mackay, OPractical industrial data n
7. Tony R. kuphaldt, olessons in Industrial in
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U14GSTOO7 PROFESSIONAL ETHICS L|T|P

w|O

Course Outcomes

After successful completion of this course, the students should be able to

CO1:Understand the ethical theories and concepts
CO2: Understandanengme 6 s wor k in the context of
CO3: Understand and analyze the concepts of safety and risk
CO4: Understand the professional responsibilities and rights of Engineers
COb5: Understand the concepifsethics in the global context.
Pre-requisite courses:
1. Nil

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 M | M S | M
CO2 M M M
COo3 M | M| S | M
Co4 M | M S | M
CO5 M | M S | M

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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ENGINEERING ETHICS AND THEORIES 9 Hrs

Definition, Moral issues, Types of inquiry, Morality and issues of morality, Kohlberg and
Gilliganos theories, consensus and controve.
reasoning and ethical theories, virtues, professional responsibility, integilityespect, duty

ethics, ethical rights, self interest, egos, moral obligations.

SOCIAL ETHICS AND ENGINEERING AS SOCIAL EXPERIMENTATION
9 Hrs
Engineering as social experimentation, codes of ethics, Legal aspectsialf etbics, the

challenger case study, Engineers duty to society and environment.

SAFETY 9 Hrs
Safety and risk assessment of safety and riskisk benefit analysis and reducing riskhe
Three Mile Island and Chernobyl case studies. pahgas tragedy.

RESPONSIBILITIES AND RIGHTS OF ENGINEERS 9 Hrs
Collegiality and loyaltyi respect for authority collective bargaining confidentialityi

conflicts of interest occupational crimé professional rights employee right$ Intellectual
Property Rights (IPRj) discrimination.

GLOBAL ISSUES AND ENGINEERS AS MANAGERS, CONSULTANTS AND
LEADERS 9 Hrs
Multinational Corporation$ Environmental ethicé computer ethics weapons developmeit
engineers as manag i consulting engineers engineers as expert withesses and advisors
moral leadershipp Engineers as trend setters for global values.

Theory : 45 Hrs Total Hrs: 45

REFERENCES

1. Mi ke Martin and Rol and SchinzingetrHll, AEt hi
New York.

2.John R. Boatright, AEthics and the Conduct
Delhi.

3. Bhaskar S. AProfessiVadales &t hi(2008hd ARumai
Chennai.

4. Charl es D. FIl edder mann, AEngineering Et hi
Education / Prentice Hall, New Jersey.

5. Charl es E. Harri s, Mi chael S. Protichard an
Conceptsmad caseso, 2000 (I ndian Reprint now av
Learning, United States.
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U14EIP701 EMBEDDED LABORATORY LITIPIC
0

Course Outcomes

After successful completion of this course, the students should be able to

CO1: Develop efficient code for embedded system

CO2: Demonstrate how microprocessor interface with the peripherals

COa3: Build the latest embedded system

CO4.: Il lustrate the use of VHDL to program d
COS5: Develop skills in FPGA.

Pre-requisite courses:

1. U14EIP501- Microprocessor and Microcontroller Laboratory

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

COo1 M S

CO2 S M
CO3 S S
CO4 M S
CO5 S

Course Assessment methods:

Direct Indirect
Lab Exercises
Model Exam
End Semester Exam
Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus shooddconducted.
Embedded C Programming

Design and simulation of Bit manipulation with delay function.
Interfacing switch and buzzer to microcontroller (8051).

Interfacing LCD/Seven segment to Microcontroller(8051)

Design and simulation of message transmissiod reception using RS232

Interfacing sensors to microcontroller

2 T o

Applications of interrupts in microcontroller.
7. Simulate a Program to demonstrate 12C Interface Serial EEPROM

VHDL Programming

1. Design and simulate half adder,full adder, half subdraamd full subtractor.
2. Design and simulate 4:1 Multiplexer /1:4 DMux.
3. Design and simulate 4:2 Encoder/ 2:4 Decoder
4. Create FSM of a typical application and implement on an FPGA.
Total Hrs:45
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U14EIP702 INDUSTRIAL AUTOMATION LABORATORY LITIPI|C

Course Outcomes

After successful completion of this course, the students should be able to

CO 1:Design and implement the controllers using PLC.

CO 2:Develop the program in PLC Software and implement in an application
CO 3:Desgn and implement a program in Lab VIEW.

CO 4:Study the working knowledge of SCADA.

CO 5:Demonstrate the working knowledge distributed control system for a real time process.

Pre-requisite courses:

Nil
CO/PO Mapping

(S/M/W indicates strength of correila) SStrong, MMedium, WWeak
COs Programme Outcomes(POs)

POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 S M
CO2 S M
CO3 S
CO4 S M
CO5 S M

Course Assessment methods:

Direct Indire ct

Lab Exercises

Model Exam

End Semester Exam

Observation
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LIST OF EXPERIMENTS : Experiments beyond the syllabus should be conducted.
. Basic instruction in PLC programming.

. Implementation of simple combinational logic using PLC.

. Implementation of Basic Mathematical instructimming PLC

. Implementation oSequential operation using PLC.

1
2
3
4
5. Implementation of Motoforward and reverse control using PLC.
6. Programmiig with PLC 1 star to delta conversion.

7. Programmig with PLC i water level control system.

8. Design of Alarm and Interlocks

9. Design and implementation of pressure process station using DCS.
10. Programming with lab vieWwTemperature measurement
11.Design and implementation of flow process station using DC

12. Study of SCADA.

Total Hrs: 45
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U14EIP801

Course Outcomes

PROJECT WORK

L

T

0

0

After successful completion of this course, the students should be able to

CO1: implemen the skills acquiral in the previous semestes to solve complex engineering

problems.

CO2: Develop a model prototype of an idea related to the field of Electics and

instrumentation.

CO3: Work individually or in a team to identify, troubleshoot and build products for

environmental and societal issues.

CO4: Communicate effectively in written format, the working of their project/product.

COb5: Conduct surveyswards developing a product which helps in life time learning.

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8 | PO9 | PO10| PO11| PO12
CO1 |S S S S M
CO2 S M S M S
CO03 S S S M S S
CO4 S
CO5 S
Course Assessment methods:
Direct Indirect

Project Reviews

Course end survey

Report

Hardware demonstration.
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GUIDELINES
Selectia of atopic or projed title in corsultation with astaf membe.

=

2. Develop aprojed plannirg strategy.

3. If it is an industy 1 sponsord project a concurremn letter from industry isrequired.

4. A maximum of 3 studens per grouyp will do the project.

5. The projed may be done in one of the labs unde the supervisionof a guide or in the
selecte industry.

6. Continuous assessment of the project will be done byprbject review committebased on
four reviewsconsisting of technical presentation.

7. At the erd of the project a repot will be written and atechnicalpresentatia along with
demonstratio will be mace by the students.

8. The report projed demonstratin and technicd presentatios will be evaluate by the

internd and extern& examiners.
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SEMESTER VIII
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ELECTIVE |
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U14EITEO1

Course Outcomes

MEMS AND NANO TECHNOLOGY

L

T

3

0

o
w|O

After successful completion of this course, the students should be able to

CO1: UWnderstand the operation of nocdevices, micro systems and their applications.

CO2: Understand thalesign of micro devices, micro systems using the MEMS fabrication

process.

CO3: Outline the basics of nanotechnology.

CO4: Describe the micro machining process for MEMS systems.

COb5: Uneerstand the design and modeling of MEMS systems using CAD tools

Pre Requisite Courses:
Nil

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWeak

COs Programme Outcomes(POs)

PO1| PO2| PO3| PO4| PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 |S
CO2 S S
CO3 S W
CO4 S
CO5 M
Course Assessment methods:

Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semestdexam
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INTRODUCTION TO MEMS 9 Hrs

Introduction, emergence, devices and application, scaling issues, materials for MEMS, Thin film

deposition, lithography and etching.

MICROMACHINING 9 Hrs
Bulk micro machining, surface micro machining af@GA process.

ENGINEERING MECHANICS 9 Hrs

MEMS devices, Engineering Mechanics for Micro System Design, Micro Pressure Sensor,

Micro accelerometer.

DESIGN &MODELING 9 Hrs
Electronic interfaces, design, simulation and layout of MEMS devicag @GAD tools.
INTRODUCTION TO NANO TECHNOLOGY 9 Hrs

Introduction to Nanotechnology, Nano sensors, Molecular Nanotechnology, CNT Types,

synthesis and applications.

Theory : 45 Hrs Total Hrs:
45
REFERENCES
1. Tai Ran Hsu, AMEMS & Microsystem Design a
New Delhi 2002.
2. Marc Madou, AFundamentals of Micro fabrica

3. Julian W. Gardner and Vijay K. Varadam,Mi cr osensor s, MEMS, and
John Wiley & Sons Ltd, 2001.

4. Mi chael Wil son, Kamal i Kannangar a, Geof f St
Basic Science and Emerging technol ogi eso.

5. Bharat Bhushan, AHandbook oihgerN@0d.ot echnol og
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U14MAT605 PROBABILITY AND APPLIED STATISTICS
Course Outcomes

LIT|P|C
S

CO1: Compute measures of central tendencies, dispersions and correlate3tle 5757 3

variables.

CO2: Analyze random or unpredictable experiments argbstigate important features of

random experiments.

CO3: Construct probabilistic models for observed phenomena through distributions which play
an important role in many engineering applications.

CO4: Analyze sample data and interpret the same for populatio

CO5: Sketch the control charts and outline the process capability.

Pre-requisite courses:

Nil
CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)

POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO | PO10| PO11| PO12
COl1l|S M M
CO2 | S S
CO3 | S S
CO4 | M S S
CO5 | M M S

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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STATISTICAL MEASURES 5 Hrs
Measures of central tendency: Mean, Median and Maddeasures of variation: Range, Me
deviation, standard deviation and coe#id of variation.

CORRELATION AND REGRESSION 4 Hrs
Kar | Pearsondos cd&preiac i mamd s o R & RagresSienlliree | ¢
PROBABILITY AND RANDOM VARIABLE 9 Hrs

Axioms of probability- Conditional probalbity i Total probabilityi Bay e 6 s -tRandaom
variablei Distribution functioni propertiesi Probability mass functioil Probability density
functionT moments and moment generating functioproperties.

STANDARD DISTRIBUTIONS 9 Hrs
Binomial, Poisson and Normal distributioilsMoments, Moment Generating functions &
properties for the above distributionBitting of Binomial, Poisson and Normal distributions.

TESTING OF HYPOTHESIS 9 Hrs
Testing of hypothesis for large samples (single mean, difference of means, single pro
difference of proportions) Small samples tests based on t and F distributions (single 1
difference of means, paired- tést and variance ratio te$t)IChi-square test for independen
of attributes and goodness of fit.

DESIGN OF EXPERIMENTS 4 Hrs
Analysis of Varance (ANOVA)i Completely Randomized Design (CRDRandomized Block
Design (RBD)i Latin Square Design (LSD).

STATISTICAL QUALITY CONTROL 5 Hrs

Concept of process contrelControl charts fowariablesi X, Ri chartsi Control charts for
attributesi p, np, ¢ chartsi Tolerance limits.

Sul t a

of

A

Theory: 45 hrs Total Hrs: 45

References:

1. Veerarajan T. , 0 McGoawHdilhNelv Ddlhy 2087m%d St at i st i
2" Reprint 2004.

2 . Gupta S. P, nStatistical Met hods o,

3. Johnson R. A., fAMdl Séant&sFiesnfios Engbabkei
Pearson Education, Delhi, 2000.

4, Gupta S.C, and Kapur, J. N. , AFundament al s
Edition, New Delhi, 1996.

5. Wal pol e R. E., My e r isd Statistlcs for Bngikeerganth g Y e ,
Scientistso, Pearson Education Inc, 2002.
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U14EIT EO2 ADVANCED CONTROL SYSTEMS

fI1T|P|C
Course Outcomes 3100

w

After successful completion of this course, the students should be able to

CO1: Develop mathmatical model and understand the mathematical relationship between the
sensitivity function

CO2: Analyze nodinear systems using phase plane analysis.

CO3:Analyze nonlinear systems using describing function analysis.

CO4:Perform stability analysis ofamtlinear systems.

COb5: Understand advanced controllers for linear andinear systems

Pre-requisite courses:

1. U14EIT402- Control Systems

2.U14EIT601- Digital Control Systems

CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)

PO1| PO2| PO3| PO4| PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
CO1 |S W
CO2 M S
CO3 |S M
CO4 S
CO5 S M

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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INTRODUCTION 9 Hrs
Features of linear and ndinear systemg State variable representati®nSolution of
state equationg Conversion of state viable models to transfer functions Eigen
values i Eigen vectorsi Concepts of controllability and observability Common
physical nordinearities i Methods of linearising nonlinear systems

PHASE PLANE ANALYSIS 9 Hrs
Concept of pase portrait§ Singular pointsi Limit cycles 1 Construction of phase
portraits T Phase plane analysis of linear and -#hoear systems Isocline method
DESCRIBING FUNCTION ANALYSIS 9 Hrs
Basic concepts, derivation of describing functions tmmmon non linearitiesi
Describing function analysis of ndimear system$ Conditions for stabilityi Stability
of oscillations.

STABILITY ANALYSIS 9 Hrs
Introductioni Li apunovds stiadhialpiuthyovéenoodiigteceé 6 s me
transfamationi Ai zer manbdés and KalPopodds icCoaef eci ar
criterion.

CONTROLLER SYNTHESIS FOR NON-LINEAR SYSTEMS 9 Hrs
Linear design and nelmear verificationi Non-linear internal model contrdél Parameter
optimizationi Model predicive controlleri Optimal controlleri State feedback and
observer

Theory: 45 Hrs Total Hrs: 45
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REFERENCES

1.1 . J. Nagrat h & M. stGomalEngiérCoeartirmdd, SyNew A
Publishers, 2003
2.E.Jeanl acques, 0S| otl ilniemma, Chmpglriod d ,NdPrear son E

3.Tor kel Gl ad & Lennar ti Mulji Yarigble andl QNordnear o | Th
Met hodsd6, Tayloro6ad & Francis Group, 200
4.S . Hasan Saeed, 60Aut omatic Control Syst ems

Other references:
1. GeorgJ. Thaler6 Aut c@oattdiSy s t ,daiwsRublishirg house 1993.
2. Ronall R. Mohler, 6 N dimea Systems Vol. i |, Dynamis & Co n t, iPealsd@n
Educaion, 1998
3. Hassa K. Kahalil, 6 N dimear Sy s t ,ePeessa@ Education 2002.
4. Pete A. Cook 6 N eimear Dynamicd Sy s t ,ePeess@ Education.

Signature of the Chairman
BOS/Electronics and
InstrumentationEngineering




U14CST905

Course Outcomes

JAVA PROGRAMMING

LT

3

o

o

After successful completion of this course, the students should be able to
CO1:Explain the Basic concepts of object oriented programming using JAVA

CO2 lllustrate the concept ¢tackages and Interfaces

COa3 Build applications usingtility and 1/0 packags

CO4 Make use of Applet classes for designing GUI

COb:Develop solution for problems using senside programming.

Pre-requisite Courses:
1. U14CST304 Object Oriented Programming with C++

CO/PO Mapping

(S/M/W indicates strength of correlation) S-Strong, MMedium, WWeak

COs

Programme Outcomes(POs)

PO1

PO2

PO3 | PO4

PO5 | PO6

PO7

PO8

PO9 | PO10

PO11

PO12

COl| S

CO2

M

COo3| M

co4

M

CO5

M

Course Assessment methods:

Direct

Indirect

. Internd Tests
Assignments

1
2
3. Seminar
4

. EndSemester Exam

Course End Survey
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INTRODUCTION TO JAVA 9 Hrs
The History and Evolution of JavaAn Overview of Javdata Types, Variables, and Arrays

OperatorsControl Staterants- Introducing ClassesA Closer Look at Methods and Classes.
OBJECT ORIENTED CONCEPTS, INTERFACES AND PACKAGES 9 Hrs

Inheritance Packages and InterfaceException Handling Multithreaded Programming
Enumerations, Autoboxing.
UTILITY AND I/O PACKAGES 9 Hrs

String Handling Exploring java.lang The Collections FrameworICollection interfaces
Collection classes Input / Output-Byte stream$ Character stream.

GUI 9 Hrs

The Applet Class Event Handlingintroducing the AWT Working with WindowsUsing AWT
Controls, Layout Managers, and Mentmmages.

J2EE INTRODUCTION 9 Hrs

The Concurrency Utilities Introducing Swing Exploring Swingi Java BeansIntroducing

servlets.
Theory:45 Hrs Tutorial: 0 Hr Total Hours: 45
References
1. Her bert ScThiel dCtomp i & & eNintk editiery Tata de Graw Hills,
2014,
2. E.Balaguruswamyi Pr ogr ammi ng with Javao, Seco

Other References:
1. http://www.tutorialspoint.com/java/
2. http://javabeginnerstutorial.com/cejava/
3. http://www.w3schools.inava/intro/
4. https://drive.google.com/file/d/0B4eV98dAG2LYcDAwU|jZadTIvbkU/edit
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U14EITEO3 INSTRUMENTAT ION IN IRON AND STEEL | 3] 0] 0] 3]
INDUSTRIES

Outcomes
After successful completion of this course, the students should be able to

COL1: Describe the various processes involved in the manufacturing of Iron and Steel.
CO2: Distinguish between different instrumentsdig®e the measurement of different process
variable

CO3: Recognize the different control system in Iron and steel making.

CO4: Understand about the overall control methodology in iron and steel industries.

CO5: Demonstrate skills towards to work in realdé application in iron and steel industries.

Pre-requisite courses:

Nil
CO/PO Mapping

(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)

POl | PO2 | PO3 | PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COl1l|S M
CO2 S
CO3 | M S
CO4 M S
CO5 M S

Course Assessment methods

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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IRON AND STEEL MAKING 9 Hrs

Flow diagram and description of the processes: Raw materials prepanaiiormaking blag
furnaces stoves raw ste¢ making bastc oxygenfurnace electric furnace.

CASTING OF STEEL 9Hrs

Castirg of steel Primay rolling, cold rolling and finishing
INSTRUMENTATION 9Hrs

Instrumentation Measuremenof level, pressure density temperatureflow weight, thicknes
ard shape grapht displays and alarms.

CONTROL SYSTEM 9 Hrs

Contrd and systemsBlag furnae stowe conmbustian contrd systemgas and wate controk in

BOF furnae. Sard castirg Mold control
COMPUTER APPLICATIONS 9 Hrs

Compute applications Modd calculation and logging rolling mill control, annealig proces
contrd Compute (cente utilities dispatd computer.
Theory : 45 Hrs Total Hrs: 45

REFERENCES

1. Tupkay R.H, Introducticn to Modem Iron Making, Khanm Publishers New
Delhi, 198 - Il Edition

2. R.H., Introduction to Modem Ste¢ Making, Khanra PublishersNew Delhi, 198 1 1V
Edition.

3. Tupkaw Liptak B. G, Instrumen Enginees Handbook volume 2, Proces Control,
Third edition, CRC press London 1995

4. Considire D.M, Proces/ Industrid Instrumens and Contrd Handbook Fourthedition,

McGraw Hill, Singapore 19938 i ISBN-0-07-0124450

5. Tony R. kuphal dt, 0l essons in Industrial
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U14EITEO4 AUTOMOBILE AND AIRCRAFT T TP C
INSTRUMENTATION 310 03

Course Outcomes

After successful completion of this course, the students should be able to

CO1: Acquire knowledge about measurithgyvices in automobiles.

CO2: Describe the working of variousistruments, sensors and actuators used in automobile
systems.

COa3: lllustrate the test procedures and instrumentation for emission standards.

CO4: Discuss about different types instruments used in Aircrafts.

COb5: Understand about aircraft computer sysse

Pre-requisite courses:

1. U14EIT302- Sensors and Transducers

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COl1| S
CO2 S
CO3| S M
CO4 | S
CO5 S

Course Assessment methods

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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MEASURING DEVICES IN AUTOMOBILES 9 Hrs
Selection of measuring instrument, requirements of measurement such as precision, accuracy,
errors, sensitivity, readability and reliabiliy Devices to measure temperature and pressure
of the working fluid, coolat, air and fuel flow into the engirie Indicating and integrating
instrumentsi Vibrometer, Accelerometer, vibration and pressure pickups, vibration test
methods and counters.

SENSORS AND ACTUATORS 9 Hrs
Introductian to bast senso arangemenhi types of sensos i Oxygensensors crank ange
position sensos T Fud meterirg / vehicle speedsenso and detonatio senso 1 Altitude
senso 1 Flow sensos i Throttle position sensos i Solenoids steppe motors, relag i
Electrontc dashboad systens i GPS.

INSTRUMENTATION FOR EMISSION MEASUREMENT 9 Hrs

Test proceduresi NDIR analyzersi Flame ionization detector§ Chemiluminescent
analyzers Gas chromatograph Smoke meters Emissioni Standards

FLIGH T INSTRUMENTATION AND GYROSCOPIC INSTRUMENTS 9 Hrs
Classificatio of aircraft instumensi Instrumert displays, panes$, cockpit layou i Altimeters i
Airsped indicatois T Machmetes i Accelerometer§ Gyroscopc theory T Directiond gyro
indictor 7 Artificial horizan T Turnand slip indicators

AIRCRAFT COMPUTER SYSTEMS 9 Hrs
Terrestial magnetisnii Aircraft magnetism Direct reading magnetic componeritS8ompass
errorsi Gyromagnetic compass Performance margin indicatoisSafe take offindicators-

Aircraft take off monitoring systenisAutopilot and navigation systems.

Theory : 45 Hrs Total Hrs: 45
REFERENCES
1. William.B. Riddedisng ifANndemsti ve El ectroni cso

Heinemann Woburn, 2012.

2. Springe and Pattersoni En @k mi s s Plenmm&ress 1990.

Pallet EEH.J A Ai rt mstraniensi Principlsard A p p | i c,®e¢aisaneducation

4. Nagahushan.S.Sudha.L.LK A Ai rcr aft instrumentation and
house Private limited, 2010.

w

S

5. Paul Degobert, A A BAE interodtiondl EISBNL-3609d5633p1991ut i on O
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U14EITEOS APPLIED SOFT COMPUTING

,_
o4

-
w0

Course Outcomes
After successful completion of this course, the students should be able

CO1.: Identify and describe soft computing techniques
CO2: Recognize the feasibility of applying a soft computing methodology for a particular
problem.
CO3: Apply NN to pattern recognition and regression problems.
CO4: Apply FL and reasoning to handle uncertainty and solve engineering problems.
COS5: Apply GA to optimization problems.
Pre-requisite courses:
1. U14MAT101- Engineering Mathematids
2. U14MAT201- EngineeringMathematics |l

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

COo1

CO2

CO3

0w n v um
< Z| <L

CcO4

CO5| S M

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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INTRODUCTION TO NEURAL NETWORKS 9 Hrs

Artificial neuronT Model of neurori Network architecturé Learning process Single layer
perceptrori Limitationsi Multi layer perceptrofi Back propagation algorithiSimulation of
Neural Networks in MATLAB

ANN - ARCHITECTURE AND APPLICATION 9 Hrs
Hopfield networ k, K o h n adagiive resomande theor$chammes afi ng m
Neuracontroli Identification and control of dynamical systeindleuro controller for inverted
pendulum.

INTRODUCTION T O FUZZY LOGIC 9 Hrs
Fuzzy sd theay i Fuzzy sets T Operation on Fuzzy ses i Fuzzyrelatiors i Fuzzy
membeship functions i Defuzzificationi Fuzzy rules.

FUZZY LOGIC CONTROL SYSTEM 9 Hrs
Fuzz Logic contrdler i Knowledge base i Decison m&inglogic i Design of Fuzzy logic
contrdler i Adaptivefuzzy systens - Case study.FLC for inverted pendulum ,home heating
systems. Introduction to neuro fuzzy systems. Demo of FLC using MMSTL

NEURO FUZZY CONTROLLER AND GENETIC ALGORITHM 9 Hrs
Introduction to neurofuzzy controlk€radient searchi Non gradient search Geretic
Algorithms: operation,search algorithm Evolutionary programming: operators search
algorithm.

Theory : 45 Hrs Total Hrs: 45

REFERENCES

l. Laurence Fausett, L., AFundament al s of
Cliffs, N.J., 2004

2. Ross, Tmot hy . J., AFuzzy Logi c wi t h Engin
Sons(Asia) Ltd., 2004.

3. David Gol dberg, ARGenetic Algorithm in Searc
Addison Wesley Publishing Company, Inc. 1989
4. Zur ada, Jc.tM. g n Atlont r Ardtui f i ci al Neur al S

Mumbai, 1997.
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U14EITEO6 ADVANCED PROCESS CONTROL L T |P

w|O

Course Outcomes

After successful completion of this course, the students should be able to

CO1:Develop skillsin mathematical modeling
CO2:Describe auto tuning, adaptive control and model predictive control techniques.
CO3:Develop mathematical model for different case studies.
CO4: Apply the knowledge gained in model identification and adaptive control to arcge
studies.
CO5: Implement advanced control techniques in modern softwares.
Pre-requisite courses:
1. U14EIT402- Control systems
2. U14EIT503- Process control

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

CO1l |S wW W S

CO2 M S M S
CO3 | S M

CO4 | S W S W M
CO5 | W wW M S

Course Assessment methods

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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MODEL IDENTIFICATION 9 Hrs
Techniques for SISO: Step response mouhepulse response modeéleast square algorithiin
recursive least square algorithm for both off line & on lifrequency response identification.
AUTO TUNING 9 Hrs
Motivation- basic description describing function (relay, relay with hysteresis, relay with
saturation)} model identificatiortuning procedure

ADAPTIVE CONTROL 9 Hrs
Gain scheduling Model reference adaptive conti®elf tuning regulator

MODEL IDENTIFICATION AND ADAPTIVE CONTROL FOR TYPICAL CASE
STUDIES 9 Hrs

Simulation studies using Matlab packagalidation of model identification and adaptive control
techniques in simple laboratory agds.

MODEL PREDICTIVE CONTROL 9 Hrs
Motivation- basic descriptioroptimization problem formulation (objective function, model)

selection of prediction horizon and control horizalgorithm investigation

Theory : 45 Hrs Total Hrs: 45

REFERENCES

1. B. Wayne BequettiModePi oges®dHe€ognr ahnhd Si mul
of India,2006.

2. M.Chidambaramii Appl i ed Process Controlo, Allied P
3. Karl .J. Astrom , fAAdaptive Control o, Pear so
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U14EITEO7 ROBOTICS AND AUTOMATION L] T/ P|C
3

Course Outcomes

After successfulcompletion of this course, the students should be able to

CO1: Understand the basic concepts, of various drive systems for robot, sensors and their
applications in robots and programming of robots.

CO2: Apply spatial transformation to obtain forwarddamatics equation of robot manipulators.

CO3: Analyze and design the motion for articulated systems.

CO4: Do the path planning for a robotic system.

CO5: Identify control methods for a robotic system.

Pre-requisite courses:

Nil
CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak
COs Programme Outcomes(POs)
PO1| PO2 | PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COl1l|S w
CO2 S M
CO3 S M
CO4 S
CO5 M M

Course Asgessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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INTRODUCTION TO ROBOTICS 9 Hrs

History of Robotsi Classificationsi Various fields of Robotic§ Actuatorsi Sensorsi
Manipulatorsi End effectorsi Application areasi Robot programming languagé®obot

Operating System.
ROBOT KINEMATICS 9 Hrs

Matrix representation Homogeneous transformatiddH representation of standard roliots

Inverse khematics.

ROBOT DYNAMICS 9 Hrs
Velocity kinematicsi Jacobian and inverse Jacobidn Lagrangian formulaticiEulers
Lagrangian formulaticinRobot equation of motion.

TRAJECTORY PLANNING 9 Hrs
Introductioni Path Vs trajectory Joirt-space Vs Cartesiai space descriptions Basics of
trajectory planning Jointspace trajectory plannin@artesiarspace trajectories.

CONTROL AND APPLICATION OF ROBOTICS 9 Hrs
Linear control of robot manipulation Secondorder systemg trajectory following control
Modeling and control of single joihArchitecture of industrial robotic controlléiRobot
applications.

Theory : 45 Hrs Total Hrs: 45
REFERENCES

1. Saed B.Niku, Intdbducticn to Robotis Analysis SystemsAppl i cati @ens 6,
Hall of India/Pearsn Education Asia, 2001.

2. Craig 6 | nt r o @ RoboticsdVechanic and C 0 n t, rISecbmb edition, Pearso
Education Asia, 2004.

3. K.SIFu & Co, &Robotis Control, Sensing Vision and | nt e | |, MaBeaw ¢id 6
Internation& Editions Industrid Engineerimg Series1991.

4. R.D.Klafter, T.A. Chimielewsk and M.Negin, 6 R o ko Bngineerig i An integratel
Ap p r qPRrenticgHall of India, New Delhi, 2010.

5. Mikell P. Groover Mitchell Weiss Roge N. Nagel Nicholas G. Odrey,6 | ndust ri a
Robotics  Technoloy  Programmiy and Appl i ¢ aMcGoan 6 Hill
bodkcompanyl986.
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U14EITEO8  INDUSTRIAL CHEMICAL PROCESES [T plcC

Course Outcomes 30|03

After successful completion of this course, the students should be able to

CO1: Understand the various unit operations
CO2: Demonstrate knowledge in heat transfer operations.

CO3: Understand mass transfer processes.

CO4: Apply knowledge of unit operations artteat and mass balance to various process
industries

COb5: Analyze case studies from the knowledge gained in heat transfer and mass transfer
processes.

Pre-requisite courses:

1. U14MET405- Applied Thermodynamicand Fluid Mechanics
2. U14EIT503- Process €ntrol.

CO/PO Mapping
(S/M/W indicates strength of correlation) -S8ong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

COol| S

Co2| S

CO3| S

CO4 S M
CO5 S

Course Assessment methods:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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MECHANICA L OPERATIONS 9 Hrs

Unit opeaations - transpot of liquids - solids - gase - adjustirg particle size of bulk solids T

mixing processe i sepaation processes
MASS TRASFER OPERATION S PROCESSES 9 Hrs

Combustion processgi hed exchanger$ evapaatorsi crystallization- Drying 7 distillation
T refrigeration proces 1 chemicd reactiors i enery balane and mateial balane for the

albove processes

HEAT TRANSFER OPERATION S 9 Hrs
Radiation 7 conductimm i convection -Totd Balan® - Hea Balan® - Hea Effects -
combustia reactiors - Energy balance in manufacturingorocesse - optimun utilization of

Energ 1 Hea Transfe Operationsn Chemicé reactos i equipments

CASE STUDY 1 | 9 Hrs
Opeaations in themal power planti operationsn pharmaceuticahdusty- leathe industry
CASE STUDY 1 11 9 Hrs
Opeatiors in the manufactue of pape and pulp i opeations in steelindusty.

Theory : 45 Hrs Total Hrs: 45
REFERENCES

1. Waddams, A.L., Chemicals from petroleum, Butler and Tanner Ltd., UK, 1968

2. Balchen J.G and Mumme K.J., Proces Contrd structures and applications, Van
Nostrard Reinhod Co., New York, 1988

3. Liptak, B.G., Proces measuremenand analysis Chilton Book CompanyUSA, 1995

4. Austin, G.T. and Shrevets, Chemica Proces indusries, McGraw-Hill Internation&
studen edition, Singapore 1985

5. Luyben W.C. Proces Modelling, Simulation and Contrd for ChemicalEngineers
McGraw-Hill Internation edition, USA, 1989
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U14EITEO9
Course Outcomes

DIGITAL IMAGE PROCESSING

L

2

ol

P|C
3

After successful completion othis course, the students will be able to

CO1:Use a modern computer programming environment (e.g Matlab) as an interactive problem

solving tool and to visualize programming projects

CO2: Apply and Analyzeimage processing techniques in both spatial aeguency (Fourier)

domains

COa3: Design image analysis techniques in the form of image segmentation and to evaluate the

methodologies for segmentation

CO4 Conduct independent study and analysis of feature extraction techniques

CO5: Understand the various dge Compression methods

Pre-requisite courses:

1. U14MAT402- Signals and Systems
2.U14ECT511- Digital Signal Processing

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWWeak

Cos Programme Outcomes(POs)

PO1| PO2| PO3| PO4 | PO5| PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO12
COo1 | S W S
CO2 | S S S M S
CO3 | S S S M S W
CO4 | S W S M
CO5 | M W w
Course Assessment methods:

Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam

Lab exercises

Signature of the Chairman
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IMAGE PROCESSING INTRODUCTION 9 Hrs

Pixels, pixel values, grey level, spatial resolution, colour representations, image transformations:
point transformations- windowing, histogram equalisation, colour spaces colour
transformations

Practical:

MATLAB programming, Exercises in image manipulation, Manipulating greyscale images,
Matrix manipulation, image translation, rotation and scaling, affine transformations.

IMAGE TRANSFORMS AND PREPROCESSING 9 Hrs
Discrete Image transforms types. Local processes, convolution, image smoothingcal
averaging, weighted averaging, size of support, Gaussian mask. Edge enhanocesterp
masking.

Practical:

MATLAB exercises in image processing. Noise reduction. General image convolution code.
Using the code to make an edge detector (Sobel, Prewitt), Combined smoothing and edge
detection

ENHANCEMENT AND RESTORATION 9 Hrs
Enhancement in the frequency domdmage restoratioit Degradation moddl Unconstrained

and Constrained restoratioiverse filteringi Wiener filter - Restoration in spatial domain
Demonstration through MATLAB.

SEGMENTATION AND REGISTRATION 9Hrs
Segmentation Detection of discontinuitiesEdge linking- Boundary detection Thresholding
Region oriented segmentatienimage registrationr Translational misregistration detection
Statistical correlation function, two state methods Imdgsion Demonstration through
MATLAB.

COMPRESSION 9 Hrs
Fundamentals of Image Compressiossy versus Lossless coding techniques, pixel coding,
predictive techniques, transform coding, algorithm and case studies.

Theory : 45 Hrs Total Hrs: 45
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REFERENCES

»wn

Gonzalez R.C., i& aNooldmadqre Epr,odiés ggi ngo, Addi
Pratt, W. K. , ADi gital | mage Processingo, 2
Jain A.K., AFundamentals of Digital | mage
Rosenfield, A. and Kcaes, s iAngCo,, 22nDd gBE diatli oPn,
New York 1982.

Rao, K.R., and Hwang, J.J., ATechnigues an
Codi ngo, Preice Hall, N.J., 1996
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U14EITE10 COMPUTER ARCHITECTURE LI T|P|C

Course Outcomes

After successful completion of this course, the students should be able to

CO1:Explain the basic computer organization and internal design.

CO2:Explain memory organization in computers and various devices.

CO3: Understand the operationaatral processing unit and other processing units of computer.
CO4: Explain the concept of pipelining and vector processing.

COS5: Describe about peripheral devices and its communication process.

Pre-requisite courses:
Nil

CO/PO Mapping
(S/M/W indicates sength of correlation)  -Strong, MMedium, WWeak

COs Programme Outcomes(POs)
POl | PO2 | PO3| PO4 | PO5| PO6| PO7 | PO8 | PO9 | PO10| PO11| PO12

CO1l |S M

CO2 | S

CO3 M

CO4 S
CO5 S

Course Assessment mets:

Direct Indirect

Internal test | Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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DATA REPRESENTATION, MICRO-OPERATIONS, ORGANIZATION AND
DESIGN 9 Hrs

Data representation: Data types, complements, fipetht representationfloatingpoint

representationothea binary codes eror detection codes.

Registe transfe and micro operatiors. Registe transfe language registe transfer bus and

memoy transfers arithmetc micro-operationsjogic micro-operations shift micro-operations
arthmetic logic shift unit.Bast compute organizatio and design Instruction codes computer
regisers compute instructions timing and control instruction cycle, memoy referene
instructions inputoutpu and interrupt Completecompute description desiqh of bastc
computer desigqh of accumulatofogic.

CONTROL AND CENTRAL PROCESSING UNIT 9 Hrs

Micro programme controt Contrd memory addres sequencingmicro- progran example
and designof contrd unit. Centr& processig unit: General registe organization stadk
organization instructian formats addressingnodes datatranser and manipulation progran

control, reducednstruction s& compute.
COMPUTER ARITHMETIC , PIPELIN E AND VECTOR PROCESSING 9 Hrs

Compute arithmetic Addition and subtraction multiplication algorithms,division algorithms
floating-point arithmeic operations decima arithmeticunit, decima arithmetc operations.
Pipelire and vecta processingParallé processingpipelining arithmeticpipeling instruction

pipeline RISC pipeling vecta processig arrayprocesscs.
INPUT-OUTPUT ORGANIZ ATION 9 Hrs

Input-outpu organization Peripheral devices, input-outpu interface, asynchronos dat
transfer modes of transfer priority interrupt directmemay acces, inputoutpu processa

saial communication.

MEMO RY ORGANIZATION 9 Hrs
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Memay organization Memay hierardny, main memay, auxiliary memay, associatie

memory cache memory, virtual memory memolymanagemen hardware.

Theory : 45 Hrs Total Hrs: 45
REFERENCES
1. MorrisMano, 6 Co mpSydtee Ar c hi t, 8% Edition, @éarsa Education,
202 / PHI.

2. Vincent P.Heurigp and Harry F.Jordapn 6 Co mp uSystens Desigh and
Ar c hi t @eatsanEdecatipnAsia Publications,2002.

3. Jom P.Hayes6 C o mpArdhiectueand Or g a n i ,ZaatMcG@raav dill, 1988.

4. Andrew S.Tanenbaum 6 St r d cGompue Or gani,z dth i &dition,
Prentie Hall of India/Pearsn Education 2002.

5. William Stallings 6 C o mp Orgamizatim and Ar c hi t, B tEditios,d
Prentie Hall of India/Pearsm Education 2003.
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U1l4EITE11l

Course Outcomes

POWER ELECTRONICS

L|T|P

w|O

3] 0] O

After successful completion of this course, the students should be able to

CO1:Design and simulate converters and inverters according to the specifications.

CO2: Describe the behavior of semiconductorices.
CO3: Explain the working of AC to DC, DC to DC, DC to AC converters.

CO4: Discuss the applications of power electronic systems.

CO5: Identify the type of power electronic converters to be used in various applications.

Pre-requisite courses:
Nil

(S/M/W indicates strength of correlation)

CO/PO Mapping

-S8ong, MMedium, WWeak

COs Programme Outcomes(POs)

PO1| PO2| PO3| PO4| PO5| PO6 | PO7| PO8 | PO9 | PO10| PO11| PO12
Co1 S S
CO2 | S
CO3 S
CO4 M
CO5 M
Course Assessment methods:

Direct Indirect

Internal test |

Course end survey

Internal test Il

Internal test Il

Assignment

Seminar

End Semester Exam
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