R 20 B. Tech Academic Regulations

FOREWORD
CMR Technical Campus, established in the year 2009, Approved by AIGER,

Delhi, Permanently Affiliated to JNTUH, twice Accredited by NBA and has been bestowed

with NAAC O0AO6 Grade of 3.12 score on 04
accomplishmentsaccompaniedby its unflinching spirit and dedicationto impart quality
technical education to thedeserving aspirantsThe institution has commencedfunctioning

scal

independently within the set norms prescribed by UGC and AICTE. The performance of the

institution manifeststhe confidence that the prestigiousonitoring body,the UGC hason it,

in terms of upholding its spirit and sustenance of the expetéeaiards of functioning on its

own consequently facilitatinghe award of degreesfor its students Thus, an autonomous

institution is provided with the necessary freedom to have its own curriculum, examination

system andmonitoring mechanism,independentof the affiliating University but under its
observance.
CMR Technical Campus takes pride for having won the confidence of such

distinguishedacademicbodies meant for monitoring the quality in technology education.

Besides, the institution isetighted to sustain the same spirit of discharging the responsibilities

that it has been conveying since a decade to attain the current academic excellence, if not

improving upon the standards and ethics. Consequently, statutory bodies such as the Academic

Council and the Boards of Studies have been constituted under the supervision of the

Governing Body of the College and with the recommendations of the JNTU Hyderabad, to

frametheregulationscoursestructure andyllabifor autonomoustatus.
The autonomousregulations, course structure and syllabi have been framed in

accordancewith the vision and mission of the institution along with certain valuable

suggestions from professionals of various ancillary fields such as the academics, the industry

and the research, all with a noble vision to impart quality technical education and contribute in

caterindull -fledgedengineeringandmanagemengraduateso the society.

All the faculty members, the parents and the students are requested to stuslyuddisth
and regulationscarefully andapproachthe Director to seek any clarifications, if needed,
without presumptions, to avoid unwantetibsequentinconveniences angémbarrassments.
The cooperation of all the stake holders is sought for the succesgfidmentation of the
autonomous system in the larger interests of the institution andbrifgintening the career

prospect®f engineeringandmanagemengraduates.
DIRECTOR
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CMR TECHNICAL CAMPUS

Vision:

Toimpartquality educationin sereneatmospher¢husstrive for excellencean Technology

andResearch.

Mission:

To createstateof artfacilities for effective Teaching Learning process.

Pursueand Disseminateknowledgebasedresearchio meetthe needsof Industry &
Society.

1 InfuseProfessionalEthicaland Societalaluesamong Learningcommunity.

Quality Policy:

1 The managemenis committedin assuringquality serviceto all its stakeholderdike
parentsstudentsalumni,employeesemployersandthe community.

1 Continualqualityimprovement bystablishingandimplementingnechanismand
modalities.

1 Transparency iprocedureandaccesgo informationandactions.

Core Values:

The CMR TechnicaCampusds guided by the following core values in deliveringntission
andpursuingts vision.
1 Accountability: Demonstrate responsibility for our actions; establish and communicate
clearlydefinedand articulatedjoalsandobjectives.
1 BenchmarkTo developandpursuehigh standardsy encouragingkill development
andentrepreneurshifm meetindustryandsocietyneeds.
1 Commitment:Focus orstudentaindstakeholderseedscontinuouslyevaluateand
improveacademicsiesearctandinfrastructure.
1 Dignity: Recognize the expertise of all members of the institute and encourage

individual contribution andalso includestakeholdergn thedecisionghataffectthem.
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CMR TECHNICAL CAMPUS

UGC AUTONOMOUS
Kandlakoya (V), Medchal Road, Hyderabadi 501401, TelanganaState(India)

Academic Regulations[R20]

B.Tech.- Regular Four Year DegreeProgramme
(For studentsadmitted from the academicyear 2020- 21)

&
B.Tech.- Lateral Entry Scheme
(For studentsadmitted from the academicyear 2021 - 22)

CMR TechnicalCampus (CMRTCpffers a 4year(8 semestersBachelorof Technology (B.Tech.)
degreeprogramme under ChoiceBasedCredit System(CBCS).

1 UNDER GRADUATE PROGRAMS OFFERED (E & T)

CMRTC (Autonomous), affiliated to INTUH, offers 4 Year (8 SemestdésJech. Degree
Programmaen the following Branche=f Engineering:

1) Civil Engineering
2) MechanicalEngineering
3) Electronicsand CommunicatiorEngineering
4) ComputerScienceandEngineering
5) InformationTechnology
6) ComputerScienceand Engineering(Artificial Intelligenceand MachineLearning)
7) ComputerScienceand Engineering(Data Science)
8) Artificial Intelligenceand Machine Learning
9) ComputerScienceand Design
2. ADMISSION CRITERIA AND MEDIUM OF INSTRUCTION
2.1 Admission into first year of four year B.Tech. (Regular) DegreeProgramme:

2.1.1. Eligibility: A candidateseekingadmissiorinto the first yeaof four yearB. Tech.Degree
Programmeshouldhave:

(i) Passedeither Intermediate Public Examination (IPE) conducted by the Board of
Intermediate Education, Telangana, with Mathematics, Physics and Chemistry as
optional subjects or any equivalent examination recognized by Board of Intermediate
Education, Telangana or a Diploma in Engineering conducted by the Board of Technical
Education, Telanganaor equivalent Diploma recognized by Board of Technical
Education for admission as per guidelines defined by the Regulatory bodies of
TelanganatateCouncil for Higher Education(TSCHE)andAICTE.

(i) Secured a rank in the TSEAMCE&xaminationconducted by TSCHHor allotment of
a seatbythe Convenor,TSEAMCET.

2.1.2.  Admission Procedure: Admissionsare madénto thefirst yearof four yearB.Tech.Degree
Programmasper the stipulation®f the TSCHE.

(a) CategoryA: 70% of the seatsarefilled throughTSEAMCET counseling
(b) CategoryB: 30% of the seatsarefilled bytheManagement.

2.2. Admissioninto the secondyear of four-yearB. Tech.(Regular) DegreeProgramme
Under Lateral Entry Scheme.

221 Eligibility : A candidateseekingadmissioninto thell yearl SemesteB. Tech.RegularDegree
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Programme under Lateral Entry Scheme (LES) should have passed the qualifying examination
(B.Sc.Mathematicor Diplomain concerneccourse)andhavesecuredarankat Engineering

Common Entrance Test TSECET (FDH). Admissions are made in accordancewith the
instructionsreceivedfrom the Convenor, TSECET and Governmentof TelanganaState.

2.2.2 Admission Procedure: Admissions are made into the Il year of four year B.Tech. (Regular)
Degree Programme through Convenor, TSECET (FDH) against the sanctioned intake in each
Programmeof studyaslateralentrystudent.

2.3. Branch Transfers: There shall be no Branch transfers after the completion of Admission
Process.
2.4, Medium of Instruction: The Mealium of Instruction and Examinations for the entire B.Tech.

programmewill bein English only.
3. B.Tech. PROGRAMME STRUCTURE

3.1 Admitted under Four year B. Tech. (Regular) degreeProgramme:

3.1.1 A student aftersecuring admission shafiursue the undegraduate programme in B.Tech for
a minimum period offour academic years (8 semesters), and a maximum perieigbf
academic years (16 semesters) starting from the date of commencement of first year first
semesterfailing which, studentsshall forfeit their seatin B.Techcourse.

3.1.2  As per AICTE guidelines, a 3veek mandatoryi | n d u ®tr iogm a shallebé offered to
| - B.Tech newly admitted students to get acquainted with the professional environment and
preparghemfor the academischeduleshead.

3.1.3 Theentire B.Tech. programme is structured for a total of 160 credits. Distribution of credits
Semestewise is available inthe respectivecoursestructure.

314 Each student shall register and secure 160 credi
undergraduateprogrammeand awardof the B.Techdegree.

3.2 Admitted under Lateral Entry Scheme(LES) into B. Tech. degreeProgramme:

3.2.1  After securing admission into Il year B.Tech. | Semester, the LES students shall pursue a
course of study for not less than three academic years (6 Semesters) and not more than six
academicyears (12 Semesters)failing which studentsshall forfeit their seatin B.Tech.
programme.

322 The student shall register @afroohll geardaulY gear1 20 cr edi
B.Tech.programme(LES) for theawardof B. Techdegree.

33 The Course Structure isorganizedbasedon the AICTE Model Curriculum (Jan2018)
for UnderGraduate Degree Coursesin Engineering & Technology. UGC / AICTE
specified definitions / descriptions are adopted appropriately for various terms and
abbreviationaused intheseAcademicRegulationd Norms, which arelisted below:

331 SemesterScheme:
The evaluation of course is on the basis of Choice Based Credit System (CBCS) and Credit
Based Semester System (CBSS) as indicated by UGC while the course Curriculum / Course
Structure isassuggestedy AICTE.

B.Tech.(Regular)Programmes of 4 AcademicYears(8 Semesters)
B.Tech.(LES) Programmas of 3 AcademicYears(6 Semesters),
Eachacademicyearis divided into two semesters

Eachsemesteis of 22 weeks( @0 Instructionablaysper semester)
EachSemesteis having- 6 C o n t ilntennalBvaduation( C | &JO0E iSeimester
Examination(ESE).

= —a —a —a _—a
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332

Credit Courses:

a) All Subjects / Courses are to be registered by a student in a Semester to earn Credits.
Credits shall be assigned to each Subject / Course in a L: T: P: C (Lecture Periods: Tutorial

Periods:PracticalPeriods. Credits) Structurebasedon the following generalpattern:

Theory

Practical

1 Hr. Lecture(L)

1 credit

1 Hr. Practical(P) 0.5 credit

1 Hr. Tutorial (T)

1 credit

2 Hrs Practical(Lab)

1.0 credit

All MandatoryCourses StudyTour, GuestLecture,etc.,will not carryanyCredits.

b) Contact Hours: Weekly contact hours maximum of 30 hours per week (1 hour = 60
Minutes)including creditand non-credit courses.

3.33

Subject/ CourseClassification:

CMRTC hasfollowed the guidelinesspecifiedby AICTE / UGC / INTUH. The subjecty
courseofferedin B.Tech. programmearebroadlyclassifiedasmentionedbelow.

S. Broad Course Course Group/ Course Describtion
No. Classification Category P
1 BSi Basic Includes mathematics, physics and
Sciences chemistrysubjects
2 FoundationCourses | ES- Engineering Includes fundamental engineering
Sciences subjects
3 HST Humanities Includessubjectselatedto humanities,
andSocialsciences | socialsciencesaand management
. . Includes core subjects related to the
PCi Professional P
4 CoreCourses Core parent discipline/ department/ branch
Engineering.
PEi Professional Includes elective subjects related to
5 . parent discipline/ department/ branch
Electives . )
Engineering.
Elective Courses Elective subjects which include inter-
6 OET Open disciplinary subjectsor subjectsin an
Electives area outside the parent discipline/
departmentbranchof Engineering.
. B.Tech.projector UG projector UG
! PR- Projectwork major projector ProjectStagel & I
Industrial trainina/ Industrial training/ Summer Internship
8 CoreC Mini- proiect 9 | Industrial Oriented Minproject/ Mink
oreCourses proj project
Seminar/ Colloquium based on core
9 Seminar contents related to parent discipline/
departmentbranchof Engineering.
10 Minor courses 1 or 2 Creditcourseqsubsetof HS)
11 | MandatoryCourses MC Mandatorycoursegnon-credit)
12 Audit Courses AC
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3.3.4  Subject Code Nomenclature:
[1[2]3]4[5[6[7]8]9]

1, 2 - Year of implementationof Regulation

3,4 - DepartmentCode(Courseofferingdepartment)
5 - SerialNo. of Semeste(1 to 8)

6, 7- Serial No. of Subject, Semesteise

8, 9 - CourseGroup/Category

Example: - 19EC302PC

4. COURSE REGISTRATION

4.1 A @raculty Advisor/Mentor 6 shall be assignedio eachstudentto advisethe studentabout
the B.Tech. programme,course structure and curriculum, choice / option for subjects/
coursespasedon his/hercompetenceprogressprerequisitesandinterest.

4.2 The academic section of theo |l | ege i nviftersmsodr efgricsmr thd¢ Udant s be
beginning of thesemestethrough onlinesubmassion, ensuringdate and time stampingd .
The online registration requests Ileforethany O&écurr e

commencementof ESES(End SemesterExaminations) oftheé pr e cea@amengt er 6

4.3 A student can apply fasnline registration,only aftero b t a i n wriiten apptowl6 6 f r o m
his faculty advisor or Mentor, which should be submitted to the college academic section
through the Head of the Department.A copy of it shall be retained with Head of the
Departmentfacultyadvisorandthe student.

4.4 A student has to register for all subjects/courses in a semester as specified in the course
structure and may be permitted to register one additional theory subject / course limited to 3
credit s, b a s e grogess antd BGPA s EGPAemtndls complpeti on of tt
r e g ui asiindieaged for various subjects/courses, in the department course structure and
syllabuscontents.

4.5 If the student submits ambiguous choices or multiple options or erroneous (incorrect) entries
duringonline registrationfor the subject(sy course(sunderagiven/ specifiedcoursegroup
/ categoryaslisted in the coursestructure,only thefirst mentionedsubject/ coursein that
categorywill betakeninto consideration.

4.6 Subject/ course options exercisedthrough online registration are final and cannot be
changed or interchanged; further, alternate choices also will not be considered. However, if
the subject / course that has already been listed for registiayidiead of the Departmentn
a semester could not be offered due to any unforeseen or unexpected reasons, then the student
shallbe allowedto havealternatechoice- eitherfor a new subject(subjectto offering of such
a subject), or for another existing subject (subject to avhilakif seats), which may be
considered. Such alternate arrangements will be made by Head of the Department, with due
notification and timdramed schedule, within thfest week from the commencement of class
work for that semester.

4.7 Dropping of additionhregistered subject / course (refer 4may be permitted only after
obtaining prior approval from the faculty advisbr Me nwithonra, peribd of 15 day$
fromthe commencementf that semester.

4.8 Open electives Students can choose open electives, wherever offered, from the list of open
electives given for their stream. However, student has to opt for at least one HS Open elective
and cannot opt for an open elective subject offered by their own (parent) depaitritest
already listed under any category of the subjectsoffered by parent departmentin any
semester.

4.9 Professional electives Studentshave to choose professional elective, wherever offered,
from the list of professionalelectivesgiven. However, studentsmay opt for professional
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electivesubjectsofferedin the relatedarea.

410 Mandatory Courses (NonCredit): All mandatory courses, wherever offered, require prior
registration.

5. SUBJECTS/ COURSESTO BE OFFERED

5.1 A typical Section (orClass) Strengthfor each Semester shall be. 69 subject / coursamay
be offered to the studentd, only a minimum 1/3 of students register to the course. The
Maximum Strengthof a Sectionis limited to 80 (60 + 1/3 of the SectionStrength).

i) More thanone faculty membermay offer thesame subject( | ab / practical 6s may
with the correspondingheorysubjectin the samesemesterjn anysemester.

i) However, selection of ¢ h o first eomé first sewve basiseamdt s wi | |
CGPAc r i t die.ithe firét focus shall be on early on-line entry from the studentfor
registrationin thatsemesterand the secondfocus, if neededwill be on CGPA of the student).

iii) If more entries for registration of a subject come into picture, then the concerned Head of the
Department shall take necessary decision, whetinarot to offersuch a subject / course for
two (or multiple) sections

6. ATTENDANCE REQUIREMENTS

6.1 A studentshdl be eligible to appeafor the semesteend examinations, if the student acquires
a minimum 75% of attendance in aggregate (excludingddnes of midterm examinations) for
all the subjects/ coursesgexcludingattendancén mandatorycoursesn thatsemester.

6.2  Condoning of shortage of attendance in aggregate up to (8% and above, andelow
75%) in each semestenay be grantedy the college academic committee on genuine and
valid grounds,basedonthes t u d eeprdsdéntatiorwith supportingevidence.

6.3 A stipulatedfee shall bepayabletowardscondoningof shortageof attendance.

6.4  Shortageof attendancéelow65% in aggregateshallin no casebecondoned.

6.5  Students whose shortage ohttendance is notcondoned in any semester aranot eligible
to take their end examinations of that semester. They get detained and their registration
for that semester shall stand cancelled. They will not be promoted to the next semester.
They may seek reegistration for all those subjects registeredthat semeter in which
studentwas detained, by seeking-aemission into that semestas andwhen offered; in case
if there are any professionalelectivesand / or open electives,the samemay also be re-
registered,if offered. However, if those electivesare not offered in later semestersthen
alternate electives may be chosen from shene set of elective subjects offered under that
category.

6.6 A student fulfilling the attendance requirement in the present semester shall not be eligible for
readmissiorinto the @ameclass.

7. ACADEMIC REQUIREMENTS

The following academicrequirementshave to be satisfied, in addition to the attendance
requirementsnentionedin item no. 6.

7.1 A student shall be deemed to have satisfied the academic requirements and earned the credits
allotted to each subject/course, if studesgicures not less than 35% marks (24 oft70
marks) in the End Semester Examination (ESE), and a minimum of 40% of marks (40 out of
100) in the sum total of the Continuous Internal Evaluation (CIE) and End Semester
Examination (ESE) taken together; in terms of letter grades, this implies se€ugragle or
abovein that subject/ course.

7.2 A studentshallbedeemedo havesatisfiedtheacademic requiremengsdearnedthe credits
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allotted to summer internship and project courses, if student secures not less than 40% of the

total marksin eachof them.The studentwould be treatedasfailed, if studentdoesnot submit

a report on his project(s), or does not make a presentatiore ¢lathe before the evaluation
committee as per the schedule. Student may reappear once for each of the above evaluations,
they are schedul ed -aapgpaeianr;a nicfe 6h ee vfad iulag iiom

wh en

hasto reappearfor thesamein the nextsubsequerdemesterasandwhenit is scheduled.

7.3 Promotion Rules

7.3.1 B.Tech.(Regular):

S. No. Promotion Conditions to be fulfilled
1 First Semesteto Second Regularcourseof studyof First Semester
Semester
2 Second Semester to Third (i) Regularcourse of study of Second Seme
Semester Must havesecuredat least50% credits (20 out of
40 credits) upto SecondSemesterfrom all the
relevant regular and supplementary examinat
whether the student takes those examinatioi
not.
3 Third Semester to Fourth Regularcourseof studyof Third Semester
Semester
4 FourthSemesteto Fifth (i) Regularcourseof study of Fourth Semeste
Semester Must havesecuredat least60% credits (48 out of
80 credits) up to Fourth Semesterfrom all the
relevant regular and supplementar
examinations, whether the student takes those
examinationor not.
5 Fifth Semesteto Sixth Semester| Regularcourseof studyof Fifth Semester
6 Sixth Semesteto Seventh (i) Regular course of study d@ixth Semester
Semester Must havesecuredat least60% credits(72 out of
120credits)up to Sixth Semestefrom all the
relevantregularand supplementary
examinationswhetherthe studenttakesthose
examinationor not.
7 SeventhSemesteto Eighth Regularcourseof studyof SeventhSemester
Semester

732 B.Tech- Lateral Entry Scheme(LES):

S. No.

Promotion

Conditions to be fulfilled

1

Third Semester to Fourth
Semester

Regularcourseof studyof Third Semester

2

FourthSemesteto Fifth
Semester

(i) Regular course of study of Fourth Semester
Must have secured at least 50% credits (20 out
40 credits) up to Fourth Semester from all the
relevant regular and supplementary
examinations, whether the student takes those
examinationor not.

Fifth Semesteto Sixth
Semester

Regularcourseof studyof Fifth Semester

Sixth Semester to Seventh
Semester

(i) Regular course of study of SixtBemester
Must have secureat least 60% credits (481t of
80 credits) up to Sixth Semester from all the
relevantregular and supplementary
examinations, whether the student takes those
examinationr not.

SeventhSemesteto Eighth
Semester

Regularcourseof studyof SeventhSemester

CMR Technical Campus
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7.4 A student has to register for all subjects covering 160 credits (120 credits in case of LES) as
specified and listed (with the relevant course / subject classifications as mentioned) in the
course structure, fulfill all the attendance and academic reqeimsnfor 160 credits (120
credits in case of LES) securing a minimumo€gr ade or above in each sub
all 160 credits (120 credits in case of LES) securing SGPAO0 (in each semester), and
CGPA (at the end of each successive seme3tér), to successfully complete the under
graduateprogramme.

7.5 If astudentegistersor éadditional s u b j ércthegaentdepartmenor otherdepartments
/ branches of engineering)ther than those listed subjects totaling to 160 credits (120 credits
in case ofLES) as specifiedin the coursestructure of parent department, the performances
i n t &dditomal sdbjectsd ( al t hough eval utletsand praceddre asr aded us
that of the required 160 credits (120 credits in case of LES)) will naalen into account
while calculating the aIGIFA | @amd IreQiGdeth Yo b5 6 such
marks and letter grade alone will be indicated in the grade card as a performance measure,
subject to completion of the attendance and academic requirements as stated in regulations 6
and7.1to 7.4 above.

7.6 A student eligible to appear in the End Semester Examination for any subject / course, but
absent from it or failed (thereby failing to seedr Cgrade or above) may reappear for that
subject / course in the supplementary examination as and when conducted. In such cases,
internal marks (CIE) assessetrlier for that subject course will be carried over, and added
to the marks to be obtained in the ESE supplementary examination for evaluating
performancen that subject.

7.7 A studentdetained in a semester due to shortage of attendance may bea@mitted when
the same semesteris offered in the next academic year for fulfillment of academic
requirements. The academic regulations under which student has been readmitted shall be
applicable. However, no grade allotments or SGPA / CGPA calculations will be done for the
entiresemestein which studenthasbeendetained.

7.8 A student detainedue to lack of credits, shall be promoted to the nextacademic year
only after acquiring the required academic credits.The academic regulations under which
studenthasbeenreadmittedshall be applicable.

8. EVALUATION - DISTRIBUTION AND WEIGHTAGE OF MARKS

8.1 The performance of a student in each semester shall be evaluated-wsiggettoursevise
(irrespective of credits assigned) with a maximum of 100 marks. These evaluations shall be
based on 30 marks allotted for CIE (Continuous Internal Evaluation) @ndarks for ESE
(End Semester Examination), and a letter grade corresponding to the percentage of marks
obtainedshall begiven.

8.2 Evaluation of Theory Subjects/ Courses

A) Continuous Internal Evaluation: For each theory subject, during the semester, there
shall be 2 Midterm examinations of 30 marks each. Eddil-term examinationconsists
of subjective paper for 25 marks & assignment fom&rks and the final CIE marks (for
total of 30) are calculatedby taking averageof thetwo Mid-termexaminations.

1 The first Mid-term examination shall be conducted for the fB886 of the syllabus,
and the secondmid-term examinationshall be conductedor the remaining 50% of
thesyllabus.

1 The subjective paper shall be conducted for duration of 90 minutes. Each isabject
paper shall contain 2 parts (Rartand ParB). PartA consists of one compulsory
guestion with five sub questions carrying two marks each-BPadnsists of three
questionscarrying5 marks each(may contain sub questions)with internal choice; the
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studenthasto answerall the questions.

1 First assignment should be submitted before the commencement of the fitgtrmid
examinations, and the second assignment should be submitted before the
commencemenbf the second mid-term examinations.The assignmentsshall be
specified/ given bythe concernedsubject teacher.

B) End Semester ExaminationsThe duration of ESE is 3 hours. The details of the question
paperpatternis asfollows:

1 The end semester examinations will be conducted for 70 marks consisting of two parts
viz. i) Part- A for 20 marks,ii) Part - B for 50 marks.

1 PartA is compulsory, which consists of one questiaith ten sub questions (two
from eachunit) carrying02 Marks each.

1 PartB consists of five questions (numbered from 02 to 11) carrying 10 marks each.
Onequestionfrom eachunit (maycontainsub-questions)with internalchoice.

8.3 Evaluation of Practical Subjects / Courses:In any semester, a student has to complete at
least 08 to 10 experiments / exercisesach laboratory course andet the recordcertified
by the Subject teacher and concerned Head of the Department to be eligible for End Semester
Examination.

For practial subjectsthereshallbea ContinuoudnternalEvaluation(CIE) duringthe
Semestefor 30internalmarksand 70 marksfor End SemesteExamination(ESE).

A)  Continuous Internal Evaluation (CIE): Out of the 30 marks15 marks are allocated
for dayto-day work evaluationand the remaining 15 marks for internal practical
examination. There shall be two internal practical examinationsof 15 marks each
conducted by the concernedlaboratory teacher and the averageof the two is
considered.

B) End Semester Examination (ESE):The ESE for practical subject / course shall be
conducted at the end of the semester with duration of 3 hours by one internal and one
external examiner appointdry the Headf the Institutionas perthe recommendation
of the concernedHead of the Department.

8.4 Evaluation of Design / Drawing Subjects / Courseskor the subjects such as Engineering
Graphics, Machine Drawing, Production drawing aamty such subject, the distribution shall
be 30 marks for CIE (15 marks for dayday work and 15 marks for Miflerm examination)
and70 marksfor ESE.

A) Continuous Internal Evaluation: There shall be two Mid-Term examinationsin a
Semester and the Marks for 15 can be calculated taking average of the twerrlid
examinationsand these are added to the marks obtained in day to day work
evaluation.

B) End Semester Examinations: The duration of ESE is 03 hours consisting of five
guestionscarrying 14 marks each. One questionfrom each unit (may contain sub
guestions)with internal choice.

8.5 Evaluation of Summer Internship: The Summerinternship (02- 04 weeks) registered by
the students in consultation with course coordinator and carrieih dodustries and/or R&D
Organizations immediately after their VI semesteurse work.The completion reportwill
be assessed in VII ecréidestad i byfasconmitegbnsigifgact or y 6
of Headof the Departmentsupervisorand aseniorfaculty memberof the department.

8.6 Evaluation of Project work: Student(skhallstartthe ProjectWork duringthe VII Semester

CMR Technical Campus Pagel0



R 20 B. Tech Academic Regulations

(IV-B.Techi IT Semester) as per the instructions of the Project Guide / Project Supervisor
assignedby the Head of the Department.The topics for Summerinternship, Project Stage
T | and Technicakeminarshall be different from oneanother.

a) The Project Work shall be carried out in two stages: ProjéStagei I) during VII
Semester (IWVB.Techi IT Semester), rad Projectll (Stagei II) during VIII Semester (IV
B.Techi Il Semester),and the studenthas to preparetwo independentProject Work
Reportsi one each during each stag€irst Report shallinclude the Project Work
carried out under Stagel, and the Second Report (Final Report) shall include the Project
Work carried out under Stagiel and Stagé Il put together.Stagei | and Stagé |l of
the ProjectWork shall be evaluatedor 100 markseach.

b) Out of the total 100 marks allotted for each stage of the Project V@6rknarks shallbe
for the Continuous Internal Evaluation(CIE), and 70 marks shall be for the End Semester
Viva-voce Examination (ESE). The marks earned under CIE for both the stages of
Project shall be awarded by the Project Guide / Superyismsed on the continuous
evaluation of studentés performance during the
earned undeESE shall be awarded by the Projatva-voce Committee / Board (bed
on the work carried out, report prepared and the presentation made by the student at the
time of Viva-voce Examination).

c) For the Project Stage I, the Vivavoce shall be conductedt the end of the VII
Semester,before the commencementof the End semester Examinations, by the
Project Evaluation Committee comprising tiie Head of the Departmentor One
Senior Faculty member and Supervisor and the Progtegei Il Viva-voce shall
be conducted by the Committee comprising of an External Exangppointed by the
Head of the Institution,Head of the Department andProject Supervisoat the end
of theVIll Semesterbeforethecommencemendf the End SemesteExaminations.

d) If astudent does not appear (or fails) for any of twe Vivavoce examinations
at the scheduled timess specified above, he may be permitted to reappearfor
Project Stage- | and/or Project Stage- 1l Viva-voce examinations,as and when
they are scheduledagain in that semester;if he fails in such 6 onreeappear ancebd
evaluationalso, he has to reappefor the same in the next subsequeseimester(s),
asand whentheyare scheduledassupplementargandidate.

8.7 Evaluation of Technical Seminar: The student has to enroll and get approval for tieethn
seminar on a specialized topic from the concerned advisor / Mentor in the beginning of VII
semester (IV year | semester). The student should cditectinformation on a specialized
topic, prepare a technical report, give seminar presentation oogleeand submit it to the
department as notified by the concerned Head of the Department. It shall be evaluated by the
departmental evaluation committee consisting of Head of the Department, seminar
supervisor and two senior faculty members. The semiqartrend the seminar presentation
shall be evaluated for 100 marks. There shall be no End Semester Examiioatitre
seminar.

8.8 Evaluation of Mandatory Non-Credit Courses: There shall be only CIE for all mandatory
(noncredit) courses, instead of marks or leter a Sea.t | 8 f arcitUons §6i sf act oryo
shall be indicated and this will not be counted for the computation of SGPA / CGPA. The
student has to maintain a minimum of 65% attendance and secure not leg9%an the
CIE and then only the student is declarecpassand will be qualified for the award of the
degree.

8.9 MOOCs Courses through SWAYAM Portal: The approved list of SWAYAM courses shall
be notified and made available at the beginning of the sem&hkteistudents are given option
to choose Professional Electives / Open Electives in the curriculum offered by the institute or
from the notified list. The maximum number of transferable credits thr8MgAYAM Courses
arecappedat 18 (06 Courses).
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9.2

9.3

9.4
9.5

9.6

9.7
9.8

9.9

GRADING PROCEDURE

Gradeswill beawardedto indicatethe performanceof the studentin eachtheorysubject,lab

/ practical 6s, desi gn/ dr &echnital SempimagandtProeat! , Summer
& Projectll based on the percentage of marks obtained Camtinuous Internal Evaluation

plus End SemesterExamination, both taken together, as specified in item 8 above, a

correspondindetter gradeshall be given.

As a measure of the pdnuAbsohute &Gmding Bysténousingathec e , a
following letter grades (UGC Guidelines) and corresponding percentage of marks shall be

followed.

% of Marks Secured(ClassIntervals)

Letter Grade
(UGC Guidelines)

Grade
Points

90%andabove(090%, O N1 00 %

O (Outstanding)

10

Below90% but not lessthan80% ( ®0%, <
90%)

A (Excellent)

9

Below80% but not lessthan70% ( @0%, <
80%)

A (Very Good)

8

Below70% but not lessthan 60% ( ©0%, <
70%)

B* (Good)

Below60% but not lessthan 50%( G0%, <
60%)

B (aboveAverage)

Below50% but not lessthan 40%( @0%, <
50%)

C (Average)

Below40% ( < 40%)

F (Fail)

0

Absent

AB

0

A student obtainind= grade orAB grade in any subject shall be consideéefl ad | iemd t hat

subject and wil|l b eSupplentpntdryr Exah® t on rehep &Ead

Examination (ESE), as and when offered. In such cases, Continuous Internal Examination
(CIE) in thosesubject(s)will remainsameasthoseobtainedearlier.

A letter gradedoesnot imply anyspecific % of marks.

In general,a studentshall not be permittedto repeatany subject/coursgs) only for the sake
C GliRotvever, stpdenbhasetonrepedt O .
all the subjectd coursegertainingto that semesterif detained.

o fgrade improvement or 6SGPA |/

A student earns grade point (GP) in each subject / course, on the basis of the letter grade
obtained in that subject/course(excluding mandatory non-credit courses) Then the

corr es peditpoinisg OECP) ar e
for thatparticularsubject/course.

computed by

Credit Points (CP) = Grade Point (GP) x Credits

Thestudentpasseshe subject/ courseonly whenGP 2 5 (C gradeor above).

mul tiplying

The Semester Grade Point Average (SGPA) is calculated by dividing the sum of credit points
(SCP) secured from all subjects / courses registered in a semester, by theutoter of
credits registered during that semester. SGPA is rounded bffaa@lecimal places. SGPA is

thuscomputedas

SGPA (S) =X (Ci X Gi)/ x Cj

Where Gis the number of credits of th& tourse and s the grade point scored by the

studentin thei® course.

The CumulativeGradePoint Average (CGPA) is a measureof the overall cumulative

CMR Technical Campus
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9.10

9.11

10
10.1

10.2

11
111
11.2

12
121

performance of a student in all semesteosisidered forregistration. The CGPAIs the ratio
of the total credit points secured by a studerdlinregisteredcourses inall Semesters, and
the total number of creditsgistered inall the semesters. CGPA is rounded offum decimal
places. CGPA is thus computed from the | year, | semestesards, at the end of each
semesterasperthe formula:

CGPA =x (C;X S)/ x Cj

whereS is the SGPAof thej" semester and;@ thetotal number ofcreditsin that
semester.

Illustration of calculation of SGPA

Illustration of calculation of CGPA

Course
/Subject

Letter

Credits Grade

Grade
Points

Credit
Points

Sem.

Credit
s

SGPA

Credits x
SGPA

Coursel

A

8

4x8=32

Seml

19

7

19x7=133

Course2

0

10

3x10=30

Semll

19

6

19x6=114

Course3

3x5=15

Semlll

21

6.5

21x6.5=136.5

Courset

4
3

3 C
3 B

3x6=18

SemlV

21

6

21x6=126

Coursés

A+

1.5x9=13.5

SemV

21

7.5

21x7.5=180

Courseé

15 A

1.5x8=12

SemvI

21

8

21x8=157.5

Courser

B+

~| 0| | oo

1.5x7=10.5

SemVIl

21

8.5

21x8.5=178.5

Course8

A+

9

1.5x9=13.5

Semvlil

17

8

17x8=136

Total

19

62

144.5

Total

160

1161.5

SGPA=144.5/19=7.60

CGPA = 1161.5/160= 7.26

For merit ranking or comparison purposes or any other listimly t h ®unded offd

of the CGPAswill beused.

v al

For calculations listed in Item 9.8.9, performance in failed subjects/courses (secufing
grade) will also be taken into account, and the credits of such subjects/courses will also be
included in the multiplications and summatiort$owever, mandatory coursesill not be
takeninto consideration.

PASSING STANDARDS

A studentshall be declared®u ¢ ¢ e s @& dpassedin a semesterif studentsecuresa GP O

5

(6Cod

g r a it every subjeatloomrgeein that semester (i.e. when stugketst an

SGPA 2 5.00 at the end of that particular semester);and a student shall be declared
Guccessfud  passedd i
CGPA? 5.00for theaward of the degreeasrequired.

n

t he

ent i

re

under

graduat e

After the completion of semestea, grade card ograde sheet(or transcript) shalbe issued
to all the registered studentd that semester,ndicating the letter grades arwtedits earned.
It will show the details of the courses register@burse code, title, noof credits, grade
earnedetc.), creditsearned SGPA,and CGPA.

DECLARATION OF RESULTS

Computationof SGPAand CGPAaredoneusing theprocedurdistedin 9.671 9.9.

ues

progran

For Final percentage of marks equivalent to the computed final CGPA, the following formula
maybe used:

Percentageof Marks = (final CGPA T 0.5)x 10

AWARD OF DEGREE

After a student has satisfied the requirement prescrfbedhe completionof the program
and is eligible for the award of B. Tech. degree the student shall be placed in one of the

following four classedasedon CGPA:

ClassAwarded

Grade to be Secured |

Remarks |

CMR Technical Campus
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First Classwith Distinction 08 CGPA From the aggregate mar
FirstClass 06.5t0 < 8 CGPA securedfrom 160 Credits
SecondClass 05.5t0 < 6.5CGPA | for RegularStudentsand
Pass Class 05.00to <5.5CGPA | 120 Credits for Lateral
FAIL CGPA< 5 Entry Students.

12.2  First class with distinction will be awarded to those students who clear all the subjects during
his/ her regularcourseof studyby fulfilling the following conditions:

() Should have passedall the subjects/coursesvithin the first 4 academicyears (or 8
sequential semesters) for B.Tech. (Regular) and first 3 academic years (or 6 sequential
semesters) for B.Tech. (LES) from the date of commencement of first year first semester
for B.Tech.(Regular)and Il year| semestefor B.Tech.(LES).

(i) Should have secured a CGPA8.00, at the end of each of the 8 sequential semesters (6
sequential semesters for LES), starting from | year | semester (starting from Il year |
semestefor LES) onwards.

(i) Should not have been ditad or prevented from writing the end semests@aminations
in any semester due to shortage of fissttendance
classwithdi stinctiond

A Student not fulfilling any of the above condition and having final CGRA00 shall be placed in
AFiClsas s oO.

12.3 B. Tech (Honors): The student who accrue 20 credits from NPTEL in additiortheir
regularcoursework, will beawardedwith HonorsDegree.

12.4  Award of Medals: Students fulfilling the conditions listed under item 12.2 alone will be
eligible for awardof College Ranksband dViedalsd .

12.5  Graduation Day: The College shall have its own Annual Graduation Day for the award of
Degreedssuedby the University.

12.6  Transcripts: After successful completion of prerequisite credits for the award of degree a
transcript containing performance of all acadenyearswill be issuedas afinal record.
Duplicate transcripts will also be issued if required after the paymeetafsite fee and also
aspernormsin vogue.

13 WITHHOLDING OF RESULTS

If the student has not paid tHees to the Institute at any stag#, has dues pendingue to
any reasonwhatsoever,or if any caseof indiscipline is pending, the resultf the student
may bewithheld, and the studemnwill not be allowed to go into the nexthigher semester.
Theawardor issueof the degreemayalsobe withheld in suchcases.

14 SUPPLEMENTARY EXAMINATIONS

Supplementary examinations for odd semester subjects will be conducted along with even
semesteregularexaminationsandvice versa.

15. TRANSITORY REGULATIONS

a) A studentwho has discontinuedfor any reason,or has been detainedfor want of
attendanceor lack of required credits as specified, or who has failed after having
undergone the degree programme, may be consideligible for readmissionto the
same subjects / courses (or equivalent subjects/ courses, as the case may be), and same
professionaklectives/ openelectives(or from set/ categoryof electivesor equivalents
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suggestedasthecasemaybe)asandwhentheyareoffered(within thetime-frameof 8 years
fromthedate of commencemaritstudent'dirst yearfirstsemester).

b) A studentwho hasfailed in any subject undeany regulation has to pass those subjects
in the respectiveregulations.

c) The maximum credits that studentacquires for the award of degreghall be the sum
of the total number of credits secured in all the regulations of his/her study including R19
Regulations. The performance evaluation of the student will be done as per the rules and
regulations applicable at the time of admission(s) regarding asfagtace and/orclass
asthe casemaybe.

d) If a studentreadmittedto R19 Regulations,has any subject with 80% of syllabus
common with his/her previous regulations, that particular subject in R19 Regulations will
be substitutedoy anothersubjectto be suggestedythe CMRTC AcademicCouncil.

e) Promotion Rule: Where thecredits allotted to asemester/year undehe regulations
studied in are different from that under R19 regulations for the corresponding
semester/yearthe promotion rules of R19 vide section 7.3 shall be applied after
normalization. Normalization is done by scaling down or up the number of credits of a
semester/yeaunder the previous regulationsto equal the number of credits of the
corresponding semester/year under R19 regulationsr@widing the secured credits also
in the sameproportion.

16 STUDENT TRANSFERS
Thereshallbe notransferdrom othercolleges streams.

17 RULES OF DISCIPLINE

17.1 Any attempt by any student to influence the teachers, examiners, faculty members and staff of
Controller of Examination office for undue favours in the exams, and bribing them either for
marks orattendancewill be treated as malpractice case and the student can be debarred from
the college.

17.2  When the performanceof the studentin any subject(s)is cancelledas a punishmentfor
indiscipline, studentis awardedzeromarksin that subject(s).

17.3 Whenthe st u d emswedb®ok is confiscatedfor any kind of attemptedor suspected
malpracticethe decisionof the MalpracticePreventionCommitteeis final.

18. MALPRACTICE

18.1 Malpractice Prevention Committee: The commi ttee shall examine the
and indiscipline cases occurred, while conducting the examinations and recommend
appropriate punishment to the Academic Council after taking explanation from the student and
concernednvigilator asper the malpracticerules mentionedbelow. The committeeconsistof

) Controllerof Examinations Chairman

b) Addl. Controllerof Examinations.Convener

c) SubjectExpert- Member

Headof the Departmenbf which the studentbelongso - Member
Thelnvigilator concerned Member

CMR Technical Campus Pagel5



R 20

B. Tech Academic Regulations

18.2 Malpractice Rules: DisciplinaryAction for ImproperConductin Examinations

S.
No.

Nature of Malpractices/
Improper Conduct

Punishment

1(a)

Possessesor keeps accessible in
examination hall, any paper, note
book, programmable calculators
Cell phones, pager, palm comput
or any other form of materia
concerned with or related to the
subject of the examination (theory
or practical) in which he is appeari
but has not made use of (materia
shall include any marks on the bd
of the candidatewhich can be used
as an aid in the subject of the
examination)

Expulsion from the examination hall and
cancellation of the performance in that
subjectonly.

1(b)

Gives assistanceor guidance or
receives it from any other candid
orally or by any other body langua
methods or communicatesthrough
cell phoneswith any candidateor
personsn or outsidethe examhall
in respectof any matter.

Expulsion from the examination hall and
cancellation of the performance in that
subject only of all the candidates involved,
case of an outsider, he will be handed ove
the policeand a case isregisteed against
him.

Has copied in the examinationhall
from any paper, book,
programmable calculators, palm
computers or any other form of
material relevant to the subject of
examination (theory opractical) in
which thecandidatés appearing.

Expulsion from the examination hall and
cancellation of the performance in that
subject and all othesubjects the candidal
has already appeared including practical
examinations and project work and shall
be permitted to appear for the remaining
examinationf the subjectsof that
Semester/year.The Hall Ticket of the
candidateshall be cancelled.

Impersonates angther candidate
in connectionwith theexamination.

The candidate who has impersonated sha
expelled from examination hall. The
candidateis also debarredand forfeits the
seat. The performance of the original
candidatewho has been impersonateghall
be cancelled in all the subjects of the
examination (including pr act iaod
project work) already appeared and shall
be albwed to appear for examinations of
remaining subjects of that semester/year.
candidate is also debarred for two
consecutivesemesterdrom class work and
all examinations. The continuation of the
course by the candidateis subject to the
academic regulations in connection with
forfeiture of seat. If the imposter is an
outsider, he will be handed over to the po
anda caseis registeredagainsthim.

Smugglesin the Answer book or
additional sheet or takes out or
arrangesto send out the question
paper during the examination or

answerbook or additional sheet,

Expulsion from the examination hall and
cancellationof performancein that subject
and all the other subjects the candidate
already appeared including practical
examinationsand project work and shall not

CMR Technical Campus
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duringor afterthe examination.

be permittedfor the remaining examinatior
of the subjectsof that semester/yearThe
candidate is also debarred for two
consecutive semesters froolass work and
all examinatios. The continuation of the
course by the candidateis subject to the
academicregulationsin connectiorwith
forfeitureof seat.

Uses objectionable, abusive or
offensive language in the answer
paper or inletters tothe examiner
or writesto the examinerrequesting
himto awardpassmarks.

Cancellatiorof the performancen that
subject.

Refusesto obey the orders of the
Controller of examinations/ any|
officer on duty or misbehavesor
creates disturbancef any kind in
and around the examinationhall or
organizesa walk out or instigateg
others to walk out, or threatens
addl. Controller of examinationsor
any person on duty in or outside
examination hall of any injury to h
person or to any of his relationg
whether by word, either spoken

written or by signs or by visible
representation, assaults the addl,
Controller of examinations,or any|
person on duty in or outside the
examination hall or any of his
relations, or indulges in any other
of misconduct or mischief which
result in damage to or destruction
property inthe examinationhall or
any part of the College campusor
engages in any other act which in
opinion of the officer on duty
amountsto use of unfair meansor
misconductor has the tendencyto
disrupt the orderly conduct of the
examination.

In caseof studentsof the college, they shal
be expelled from examination halls and
cancellation of their performancein that
subject and all other subjects the candida
has (have) already appeared atngll not be
permitted to appear for the remaining
examinations of the subjects of that
semester/year. The candidates also are
debarredand forfeit their seats.In case of
outsiders,they will be handedover to the
police and a police case is registered agsq
them.

Leavesthe exam hall taking away
answer scriptor intentionally tear
of the script or any part thereof
inside or outside the examinatior
hall.

Expulsion from the examination hall and
cancellation of performance in that subject
and all the other subjects the candidate has
already appeared including practical
examinations and project work and shall ng
be permitted for the remaining examination
of the subjects of that semester/year. The
candidate is also debarred for two
consecutive semesters from class warid

all examinations. The continuation of the
course by the candidate is subject to the
academicregulationsin connectionwith
forfeiture of seat.

Possesanylethalweaporor firearm

in theexaminatiorhall.

Expulsion from the examinationhall and
cancellationof the performancen that
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subject and all othesubjects the candida
has already appeared including practical
examinations and project work and shall
be permitted for the remaining examinatiq
of the subjectsof that semester/yeaiThe
candidate is also debarred and forfeits the
seat.

If studentof the college, who is not
a candidate for the particular
examination or any person not
connectedwith the collegeindulges
in any malpractice or improper
conductmentionedn clause6 to 8.

Studentof the collegesexpulsionfrom the
examination hall and cancellationtbie
performancen thatsubjectand all other
subjectsthe candidatehas alreadyappeared
including practical examinationsand project
work andshall not be permittedfor the
remainingexaminationf the subjectsof
that semester/year. The candidate is also
debarredand forfeits the seat.Person(swho
do not belong tahe Collegewill be handed
over to policeand,a policecasewill be
registeredagainstthem.

Comesin adrunkenconditionto
the examinationhall.

Expulsion from the examination hall and
cancellation of the performance in that
subject and all othesubjects the candida
has already appeared including practical
examinations and project work and shall
be permittedfor theremainingexaminations
of the subjectsof that semester/year.

Copying detected on the basis of
internal evidence, such as, during
valuationor duringspecialscrutiny.

Cancellation of the performancein that
subject and all othesubjects the candida
hasappearedncluding practical
examinationsand project work of that
semester/yeagxaminations.

If any malpractice is detected whi
is not covered in the above clause
to 11 shall be reported to the Ch
Superintendent for further action
awardsuitablepunishment.

i) Whereverthewordsé h leim, h i @durin theregulationstheyshallincludeé s thhe r 6 .

i) The Academic Regulationsshould be read asa whole, for the purposeof any
interpretation.

i) Theabovementionedulesandregulationsareapplicablein generato bothB.Tech.
(Regular)andB.Tech.(LES), unlessand otherwisespecific.

iv) In caseof anydoubtor ambiguityin the interpretationof the aboverules,the decisionof
the College AcademicCommitteeis final.

R 20
9
10
11
12
19. SCOPE
20.

REVISION AND AMENDMENTS TO REGULATIONS

The Academic Councimay revise or amend the academic regulations, costseture or
syllabi at any time, and the changes amendments made shdilé applicable to alstudents
with effect from the datesnotified by the AcademicCouncil.
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CMR TECHNICAL CAMPUS
UGC AUTONOMOUS
B.Tech.I Year Syllabus
Commonfor ECE & CSE (DS)
| SEMESTER
S.No | CourseCode | CourseTitle L T P | Credits
1 20MA101BS | AlgebraandCalculus 3 1 0 4
2 20AP102BS | AppliedPhysics 3 [ 1]0 4
3 2OEC103ES Bas[cEqutrlcaI& Electronics 3 1 0 4
Engineering
4 20ME104ES | Engineeringsraphics 2 0 4 4
5 20AP105BS | Applied Physics.ab 0 0| 3 1.5
6 2OEC106ES Bas!cEIegtrlcaI& Electronics 0 0 3 15
Engineering.ab
BasicElementsf Engineering
7 20EC107ES Technology 0 0 2 1
8 20MC108ES | EnvironmentaBcience 3 0| 0 0
InductionProgramme
Total Credits 14 3| 12 20
I SEMESTER
S.No| CourseCode| CourseTitle L T P | Credits
1 20MA201BS| OrdinaryDifferential Equations an®ector 3 1 0 4
Calculus
2 20CH202BS| EngineeringChemistry 3 1 0 4
3 20CS203ES| Programmingdor problemsolving 3 1] 0 4
4 20EN204HS| English 2 0| O 2
5 20ME205ES| EngineeringNorkshop 0 0O 3 15
6 20CH206BS| EngineeringChemistrylLab 0 O 3 15
7 20EN207Hs| EnglishLanguagendCommunication 0 ol 3 15
Skills Lab
8 20CS208ES| Programmindor problemsolvingLab 0 0 3 1.5
Total Credits 11 3| 12 20




R20-CMRTC B.TechECE
CMR TECHNICAL CAMPUS
UGC AUTONOMOUS
B.Tech.ll Year Syllabus
ECE
Il SEMESTER
S.No. CourseCode | CourseTitle L T P Credits
1 20EC301PC | ElectronicDevicesandCircuits 3 0 0 3
2 20EC302PC | Digital SystemDesign 3 0 0 3
3 20EC303PC | SignalsandSystems 3 0 0 3
ProbabilityTheoryandStochastic
4 20MA304BS Processes 3 0 0 3
LaplaceTransformsNumerical
> 20MA305BS MethodsandComplexVariables 3 1 0 4
6 20EC306PC | Digital SystemDesignLab 0 0 2 1
7 20EC307PC E;ebctronicDevicesandCircuits 0 0 3 15
8 20EC308PC | BasicSimulationLab 0 0 3 15
9 20MC309GS | GendelSensitizatiorLab 0 0 2 0
Total Credits 15 1 10 20
IV SEMESTER
S.No.| CourseCode CourseTitle L T P | Credits
1 20EE401ES | NetworkAnalysis 3 1 0 4
2 20EC402pPC | AnalogandDigital 3| o 0 3
Communications
3 20EC403PC EIectronichrcuits and 3 0 0 3
PulseCircuits
Electromagneti®vavesand
4 20EC404PC Transmissionines 3 0 0 3
5 20EC405PC | LinearlC Applications 3 0 0 3
6 20EC406PC | Analog and Digital ol o 2 1
Communicationsab
ElectronicCircuits and
7 1.
20EC407PC PulseCircuits Lab 0 0 3 °
8 20EC408PC | IC Applicationslab 0 0 3 1.5
9 20MC409Cl Constitutionof India 3 0 0 0
Total Credits 18 1 8 20




R20-CMRTC B. TechECE
CMR TECHNICAL CAMPUS
UGC AUTONOMOUS
B. Tech.lll Year Syllabus
ECE
V SEMESTER
NS(; CourseCode | CourseTitle L T | P | Credits
1 20EC501PC MicroprocessorandMicrocontrollers| 3 0| O 3
2 20EC502PC DataCommunicationandNetworks 3 0| O 3
3 20EC503PC ControlSystems 3 11 0 4
4 20EC504PC AntennasandWavePropagation 3 0| O 3
ProfessionakElectiva |
20EC511PE 1. ComputerOrganizatior&
5 OperatingSystems 3 ol o 3
20EC512PE 2. ErrorCorrectingCodes
20EC513PE 3. ElectronidMeasurementand
Instrumentation
6 20EC505PC t/lallcgroprocessor& Microcontrollers 0 ol 3 15
Z 20EC506PC E:kt)aCommunlcatlonsmdNetworks 0 ol 3 15
8 20EN507HS AdvancedCommunicatiorSkills Lab 0 0| 2 1
9 20MC509IP IntellectualPropertyRights 3 0] 0 0
Total Credits 18 1| 8 20
VI SEMESTER
S.No. | Course Code CourseTitle L T | P | Credits
1 20EC601PC | MicrowaveEngineering 3 (0] O 3
2 20EC602PC | Digital SignalProcessing 3 11| 0 4
3 20EC603PC | VLSI Design 3 10| 0 3
ProfessionakElectiva Il
20EC621PE 1. Object Oriented Programming
4 throughJava 3 1ol o 3
20ECE22PE 2. I\N/Igtt\;\lllgri:gmmumcatlonand
20EC623PE | 3. Embedde®ystemDesign
5 OpenElective | 3 1ol o 3
6 20EC604PC | Digital SignalProcessing.ab 0 |0 2 1
7 20EC605PC | e CAD Lab 0O |0 3 15
8 20EC606PC | MicrowaveEngineerind.-ab 0O 0] 3 15
9 20MC608ES | *EnvironmentalScience 3 /100 0
Total Credits 18 1| 8 20

*19MC607ES-Environmental Science Should beregisteredby the Lateral Entry StudentsOnly.
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CMR TECHNICAL CAMPUS

B. TechECE

UGC AUTONOMOUS
B. Tech.IV Year Syllabus(A.Y. 202324)
ECE
VIl SEMESTER
S.No.| Course Code | CourseTitle L T P | Credits
1 20MB701HS | Busines€conomics&Financial 2 100 2
Analysis
Professionaklectiva Il
) 20ECc731PE | 1. Artificial NeuralNetworks s | o 0 3
20EC732PE | 2. ScriptingLanguages
20EC733PE 3. Digital ImageProcessing
i’rofBessmraalEI(lalctlve \Y% _
. Biomedicallnstrumentation
3 20EC741PE | 5 DatabasdManagemenBystems 3 0 0 3
20EC742PE | 3 NetworkSecurityand
20EC743PE Cryptography
4 TUISestSIICI)'?aglecuvey i
. SatelliteCommunications
gggg;g%gg 2. RadarSystems 3 0 0 3
2OEG753PE 3. WirelessSensoNetworks
5 OpenElectivd 3 0 0 3
6 20EC702PC | Scriptinglanguages.ab 0 0 2 1
Industrial Oriented Mini .
! 20EC703PC Project/Summeinternship 0 0 0 2
8 20EC704PC | Technicalseminar 0 0 2
9 20EC705PC Projectphasél 0 0 4
Total Credits 14 0 8 20
Vil SEMESTER
S.No. | Course Code CourseTitle L |T| P Credits
1 20MB801BS | ProfessionalPracticelLaw & Ethics 4 10| 0 4
ProfessionaElective VI
5 20EC861PE | 1. Systemon Chip Architecture 310l o 3
20EC862PE | 2. Low PowerVLSI Design
20EC863PE | 3. GlobalPositioningSystem
3 OpenElective lll 3 1ol o 3
4 20EC802PC Projectfinal phase 0 20 10
Total Credits 10 20 20

*Note: Industrial Oriented Mini Project/ Summer Internship is to be carried out during the
summelvacationbetweertth and7th semestersStudentshouldsubmitreportof Industrial
OrientedMini Project/ Summemternshipfor evaluation.
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OpenElectivesoffered by ECE Department

Open Elective |
(VI Semester)

Open Elective Il
(VII Semester)

Open Elective I
(VIII Semester)

Principles of Electronic
communications
(20EC6110K

Electronic Sensors
(20EC7210E)

Measuring Instruments
(20EC8310E)

Fundamentals of
Internetof Things
(20EC6120K

Microprocessors and
Microcontrollers
(20EC7220E)

Embedded Systems
(20EC8320E)
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20MA101BS:Algebra and Calculus

wr
= —
© T
N @)

B.Tech.l Sem.

CourseObijectives: To learn

1. Typesof matrices andheir propertiesyank ofthe matrix, consisten@ndsolvingthe
systenof linearequations.

2. Concepbf Eigenvaluesandeigenvectorsindto reducethe Quadraticform to
Canonicaform.

3. Conceptof Sequenceandnatureof theseries.

4. Geometrical approach to the mean value theorems and their application to the
mathematicaproblemsandevaluationof improperintegralsusingBetaandGamma
functions.

5. Partialdifferentiation,concepiof total derivative,finding maximaandminimaof
function of two andthreevariables.

CourseOutcomes:After learningthecontents othis paperthestudenimustbeableto

1. Write thematrix representatioof a setof linearequationsandto analyzethe solution
of the systenof equations.

2. 2FindtheEigen valuesindEigenvectors andeducethe quadratidormto canonical
form usingorthogonatransformations.

3. Analyze thenatureof convergencef sequencandseries.

4. Solveproblemsinvolving meanvaluetheoremsandevaluateheimproperintegrals
using Betaand Gamma functions.

5. Findtheextremevaluesof functionsof two variableswith/ without constraints.

UNIT -I: Matrices 10L
Matrices: Types of Matrices, Symmetric; Hermitian, Skewsymmetric; SkewHermitian;
Orthogonal matrices; Unitary Matrices; rank of a matrix by Echelon form and Normal form,
Inverse of Norsingular matrices by Gaugerdan method; System of linear equations; solving
system of Homogeneous and Ndomogeneous equations. Gausmination méhod; Gauss
SeidellterationMethod.

UNIT -1I: Eigenvaluesand Eigenvectors 10L

Linear Transformation and Orthogonal Transformation: Eigen values and Eigenvectors and their
properties: Diagonalizationof a matrix; CayleyHamilton Theorem (without proof); finding

inverse and power of a matrix by Cayleiamilton Theorem; Quadratic forms and nature of the
Quadratic Forms; Reduction of Quadratic form to canonical forms by Orthogonal
Transformation.

UNIT -Ill: Sequences Series 10L
Sequence: Definition of a Sequence, limit; Convergent, Divergent and Oscillatory sequences.
Series: Convergent, Divergent and Oscillatory Series; Series of positive terms; Comparison test,
p-test,D-Al e mb e r teshR a a estiCsa u ¢ Integradtest; C a u ¢ bB%rdogest.

Alternating series: Leibnitz test; Alternating Convergentseries: Absolute and Conditionally
Convergence.
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UNIT -1V: Calculus 12L
Mean value theoremsRo |l | eds t heor em, Lagrangeds Mean \
their Geometrical I nterpretation and applica

Tayl or 0 s sisgke variglke.Defirfition of improper integral: Beta and Gamma functions
andtheir applications.

UNIT -V: Multivariable calculus(Partial Differentiation and applications) 8L
Definitions of Limit and continuity. Parti al
derivative;

JacobianFunctionaldependence &dependencdylaximaandminimaof functionsof two
variablesandthreevariables usingnethodof Lagrangemultipliers.

TEXTBOOKS:
1. B.S.Grewal, HigheiEngineeringlathematicsKhannaPublishers36™ Edition,2010
2. Erwin kreyszig, Advanced Engineering MathematiésEglition, John Wiley
& Sons,2006.
3. G.B.ThomasandR.L. Finney, Calculusand Analytic geometry,9" Edition,
PearsonReprint,2002.
REFERENCES:
1. N.P.Bali andManishGoyal,A textbookof EngineeringMathematicslLaxmi
publications Reprint,2008.
2. Higher EngineeringMathematics,(11" Reprint), RamanaB.V., Tata McGraw Hill
New Delhi,2010.
3. EngineeringMathematics |, T.K.V.lyengar,B.KrishnaGandhi&Others, Edition

S.Chand2013.
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CourseObijectives

1.

5.

Quantum mechanics is one of the two foundational theories on which modern physics rests. T
concept of wave function developed by Schrddinger and its formulatiodior@asional box are
reinforcedthrough relativelysimple problems with analytic solutions.

The basics of semiconductors.energy bands formation, transport properties and generation
recombination phenomena; Principle of operation of diodes and transistors includjnggiions,
Zenerdiode andBJTsprovides backgrounfbr subsequentoursesn electronics.

Wave characteristics are those associated with interference and diffraction. An accurate techniq
for determining how and where waves propaga
thin film interference, N emeterame discussed. ghi soncept of e
Diffraction and resolvingpower of gratingareexplained.

LASER explains the basic mechanisms involved in the interaction between the laser medium al
the light source. To expose on different types of laser, accordthgitcamplifying medium and its
applications. Optical fibre exposes students with the principle of optical fibre and basics of signe
propagatiorthrough optical fibresandits applications.

Magnetic, dielectric behavior of various materials are expasastutients to apply in industry and
engineering.

CourseQutcomes
The student would be able to learn the fundamental concepts on Quantum behaviour of matter in its mi

state.
1.

2.
3.

4.

The knowledge of fundamentals of Semiconductor physics, will enable the studespply to
varioussystems like pijunction diodes, transistors, communication and so on.
Thestudentsangainknowledgeon the opticalphenomenéike Interferenceanddiffraction.

LASER explains the basic mechanisms involved in the interaction between the laser medium ar
the light source. Students would be able to learn Optical fibre principle and its applications as ne
materialsfor various engineeringpplications.

Thecoursealsohelps thestudentgo beexposedo themagnetianaterialsanddielectricmaterials.

UNIT -I: Quantum Mechanics 10L
I ntroduction to quantum physicBro@liaets bogdp

Wavenparticle duality, Davisson and Germerx per i ment , Hei senbergos

B o r nntepretationof the wave function, Sc h r o d timegrelepéndentwave equation,

Particlein onedimensionabox.

UNIT -1l: SemiconductorPhysics 10L
Introduction to semiconductors, calculation of intrinsic carrier concentration and extrinsic carrier

concentration, Dependence Bermi level oncarrier concentration and temperatur@arrier
transport: diffusion and drift currents, Hall effecthgunction diode, Zener diode and theirlV

CharacteristicsBipolar Junctiontransistor(BJT)constructiorandoperation.



R20- CMRTC B.Tech | Year

UNIT -Ill: Wave Optics 10L

Il ntroducti on, Huygends principle, Superposit
splitting and amplitude splitting, Youngods
reflectionCosi ne | aw, Newt onds r i,iFaushofer diffractioreduesto n 6 s
singleslit and doubleslit, Diffraction grating resolvingpower.

UNIT -1V: Lasersand Fibre Optics 8L
Lasers:l nt roducti on, Characteristics of Lasers,
emission, stimulated ession, population inversion, Pumping, lasing action, Types of Lasers:
RubylaserHe-Nelaser,semiconductolaser,Applications of laser.

Fibre Optics: Introduction, working principle of optical fibre, construction of optical fibre,
Acceptance angle, Acceptance cone and Numerical aperture, Stepraaeld index fibres,

Lossesassociatedavith opticalfibres, opticalfibres in communicatiorsystem.

UNIT -V: Dielectric and Magnetic Properties of Materials 12L
Dielectric Properties: Introduction to dielectrics, Polarisation, Permittivity and Dielectric
constant, classification of polarizabilities, calculation of polarizabilities: electronic polarizability,
ionic polarizability, Internal fields in a solid, Clausitdossotti equation, Ferroelectrics and
Piezoelectricsapplicationsof dielectricmaterials.

Magnetic Properties: Magnetisation, permeability and susceptibility, Classification of magnetic
materials, Ferromagnetismand ferromagneticdomains, Hysteresis,soft and hard magnetic

materials Applications ofmagneticmaterials.

TEXT BOOKS

1. Applied Physics B K PandeyS. Chaturvedi;T Vijaya Krishna, T Madhumohan,Cengage
publisher

2. Engineering?hysicsM K Harbola, Cengageublisher
REFERENCE BOOKS:

1. Engineering?hysicsB.K.PandeyS. ChaturvediCengagéd.earning
2. Engineering’hysicsby Dr M N AvadhanuluS-Chandpublications
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CourseObijective:
1. Tointroducethe conceptof electrical circuitsaandits components.
2. TounderstandC circuitsandAC Circutes.
3. To studyandunderstandhedifferenttypes ofelectricalmachines and
variouselectrical installations.
4. Tointroducetheconceptof diodes &transistors.
5. Toimparttheknowledgeof variousconfigurationscharacteristics
andapplications.
CourseOutcomes:
1. Toanalyzeandsolvethe basicElectricalcircuitsusingdifferent network
reductiontechniques.
To understandhecomponentsf low VoltageElectricallnstallations.
To studythe workingprinciples ofElectrical Machines.
To identify andcharacterizeliodesandtheir applications.
To identify andcharacterizef transistorsandtheir applications.

ablrown

UNIT T | 10L
D.C.CIRCUITS: Electricalcircuit elementgR, L andC), voltageandcurrentsources,KVL &
KCL, analysisof simplecircuits withdc excitation.

A.C. CIRCUITS: Representation of sinusoidal waveforms, peak and RMS values, phasor
representation, real power, reactive power, apparent power, power factor, Analysis ef single
phaseaccircuitsRL, RC,RLC seriescombination. Thre@haséialancedircuits,voltageand
currentrelationsin starand delteconnections.

UNIT T I 10L
TRANSFORMERS: Working principleof Single phasdransformergquivalentircuit, losses
in transformersefficiency, O.C. andS.C.Tests,Threephasdransformer connections.
ELECTRICAL INSTALLATIONS: Component®fLT SwitchgearSwitchFuseUnit (SFU),
MCB, ELCB, MCCB, Typesof Wires andCables Earthing.

UNIT 7 1l 10L
ELECTRICAL MACHINES: Construction and working principle of DC generators, types,
emfequationworking principleof DC motors,Torqueequationrand Speedontrolof DC shunt
motors, Construction and working principle of Thygease Induction motor, Torquslip
Characteristics

UNIT 7 IV 08L
P-N JUNCTION AND ZENER DIODE: Principleof OperatiorDiodeequation, VokAmpere
characteristics, Static and dynamic resistances, Diode Capaeld#iicgon and Transition
capacitancea Zenerdiodecharacteristicandapplications.

RECTIFIERS: P-N junction as a rectifier Half Wave Rectifier, Ripple Facter~ull Wave
Rectifier, Bridge Rectifier, Simpleproblems.

UNIT 7 V 10L
BIPOLAR JUNCTION TRANSISTOR (BJT): Construction, Principle of Operation,
Amplifying Action, CommonrEmitter,CommonBaseandCommonCollectorconfigurations,
Comparison of CE, CB and CC configurations. SCéhstruction, Operation and-V
characteristic.
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TEXTBOOKS:

1.

2.

3.

4.

Basic Electrical and electronics Engineerimdd S Sukija TK Nagasarkar Oxford
University

BasicElectricalandelectronicEEngineeringD P Kothari. | JNagarathMcGrawHill
Education

Principlesof ElectricalEngineeringandElectronicsi V.K. Mehta,Rohit Mehta,S.Chand
Publications

ElectronicDevicesandcircuitsi S.SalivahananN.SurestKumar,McGrawHiill

REFERENCE BOOKS:

1.

2.

w

ElectronicDevicesandCircuitsi R. L. BoylestadandLouis NashelskyPEI/PHI,9thEd,
2006.

Mi | | nEkectrongDevicesandCircuitsi J.Millman andC. C. Halkias,Satyabratait,
TMH, 2/e, 1998.

Engineeringircuit analysis byWilliam Hayt andJackE. Kemmerly, McGrawHill
Company 6" edition.

NetworkTheorybyN. C. Jagan&C. LakshminarayanaB.S. Publications.

Network TheorybySudhakarShyamMohanPalli, TMH.

L. S.Bobrow,ii F u n d a mfeEledtriaalEsn g i n e ©xfoid brgversityPress2011.
E.Hug hes, &andHlleetonicsTieccahln oRPeargpn2010.



R20- CMRTC B.Tech | Year
20ME104ES:Engineering Graphics

N
o -
~T
O

B.Tech.l Sem.

Courseobjectives
1. Toprovidebasicconcepts irengineeringlrawing.

To impartknowledgeaboutstandargrinciples oforthographigrojectionof objects.
To drawsectionalviews and pictorialiews of solid.

To drawsurfacesdevelopment o$olid andprisms.

To drawisometricviews of solidsandbasicconcept ofCAD software

ok owbd

CourseQutcomes:
After successfutompletionof this course, thetudents shouldeableto

1. Understandheconventions anthemethodsf drawingengineeringurvesandscales.[Un#l]

2. Understandand draw the projectionsof points, lines and planesin different typesof
projections.[Unitll]

3. Understandand draw projectionsof solids and sectionalviews of solid (prisms),Auxiliary
views.[Unitll]

4. Understandand sketchthe developmenbf surfacegdo Right RegularSolidsprism, intersectionof
Solids.[UnitIV]

5. Prepare 2D & 3D drawings of solids and their transformations .isometric views of lines, plane
figures and conversion of Isometric views to Ortho graphic views, Introduction of CAD
software.[UnitV]

Prerequisites: Knowledgeof simplegeometricatheoremsandconstructionaprocedure.

Courseleaning outcomes:
After successfutompletionof the course studentswill beableto,

1. Determinethe location of the location and orientationof point, line, and plane with
respecto referenceplanes tadrawtheir projection.
Developtheprojectof varioustypesof solids invariousconditions.
Developsectionviewsandtrueshapesectionof varioustypesof solids.
Identifytheneedof developmenof lateralsurfacesandthe samein engineeringirawing.
Developorthographicviews of an objectto convertpictorial view into two-dimension
(2D) view.
6. Developisometricviewto converttwo dimension(2D) view to pictorial view.

aprwn

UNIT - |

INTRODUCTION TO ENGINEERING DRAWING: 10L
Principles of Engineering Graphics and their Significance, Conic Sectionsincluding the
Rectangular Hyperbola General method only. Cycloid, Epicycloid and Hypocycloid, Involute.
Scalesi Plain, Diagonal and Vernier Scales. Introduction toDCB&oftware commands and
practice.

UNIT -1I

ORTHOGRAPHIC PROJECTIONS: 10L
Principles of Orthographic Projectionsi Conventionsi Projectionsof Points and Lines,
Projections oPlaneregulargeometridiguresd AuxiliaryPlanes.

UNIT 71111 10L
Projectionf RegularSolidsi Auxiliary Views.
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UNIT - IV

Sectionsor Sectional views of Right Regular Solids i Prism, Cylinder, Pyramid, Cone i
Auxiliary viewsi Sections of Sphere. Development of Surfaces of Right Regular $dfidsm,

Cylinder,PyramidandCone

UNIT TV 10L
ISOMETRIC PROJECTIONS:

Principles of Isometric Projection Isometric Scalé Isometric Viewsi Conventionsi Isometric
Views of Lines, Plane Figures, Simple and Compound Sdlidsometric Projection of objects
having non isometric lineslsometric Projection of Spherical Parts.Conversionsaimetric Views
to Orthographicviews andVice-versa

Note: - The End SemesteiExamination will beconductedby using Auto Cad Software.

TEXTBOOKS:

1. EngineeringdrawingN.D. Bhatt/ Charotar
2. Engineerindrawing/ N. S. ParthasarathgndVela Murali/ Oxford

REFERENCE BOOKS:
1. Engineeringrawing/ BasantAgrawalandMcAgrawal/McGraw Hill

2. Engineerind@rawing/M. B. Shah B.C.Rane/ Pearson.
3. Computer AidedEngineerinrawingi K BalaveerdReddyet ali CBSPublishers
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Courseobjectives
1. To gainpracticalknowledgeby applyingthe experimentaiethodgo correlatewith
thePhysics theory.

2. Tolearntheusageof electricalandoptical systemdor variousmeasurements.
3. Apply theanalytical techniqueandgraphical analysit the experimentatata.
4. To developintellectualcommunication skill@nddiscusghebasicprinciplesof
scientificconcepts in group.
CourseQutcomes
At theendof thecourse thestudentwill beableto
1. Apply thevarious procedures and techniques forekgeriments.
2. Usethedifferent measuringevices and metets recordthe datawith precision.
3. Apply themathematicatoncepts/equations tibtainquantitative results.
4. Developbasiccommunication skillshroughworkingin groupsin performingthe
laboratoryexperiments anty interpretingtheresults.

List of Experiments:
1. Torsionalpendulum:
To determine the rigidity modulus of the material of the given wire using torsic
pendulum.
2. Newt dngs s
To determingheradiusof curvatureof thelensbyformingN e wt oings s
3. Dispersivepower:
To determine thelispersive powenf prismbyusingspectrometer.
4. LCRCircuit:
To determinegqualityfactorandthe resonanfrequencyf LCR circuit.
5. a. TostudytheV-I characteristicef LASER sources.
b. Plot V-l characteristics dfght emittingdiode.
6. Opticalfibre:
a. To determinghebendinglossesf Opticalfibres
b. To determinghe Numericalapertureof a givenfibre.
7. R-CCircuit:
To determinghetime constanof R-C circuit.
8. SolarCell:
To studytheV-I Characteristicef solarcell.
9. Stewarfi G e eefperiment:
Determinatiorof magnetidield alongthe axisof acurrentcarryingcoil.
10. Energygapof P-N junctiondiode:

To determingheenergygap ofasemiconductodiode.
Note: Minimum 8 experimentsare to be performed
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20EC106ESBasicElectrical & Electronics EngineeringLab

o

COURSE OBJECTIVES:

1.
2.
3.
4.
5.
COUR

To analyzea givennetworkby applyingnetworkreductiontechniques.

To exposehestudentgo theoperationof DC motorsandtransformers.

To exposehestudentgo theoperationof threephasenductionmotorsandalternators.
To studybasicelectroniccomponents.

Analyzethecharacteristicef differentelectronicdevicessuchasdiodesandtransistors.

SE OUTCOMES
After successfullystudyingthis coursestudentswill:

1.
2
3.
4

5.

Able to solvethedifferentnetworksusingthe concepf circuit laws.

. Ableto characterizéheperformancef DC Motorsandsinglephasdransformer.

Able to characterizéhe performancef threephasanductionmotorsandalternators.

. Abletounderstandhecharacteristicsf differentelectronicdevicessuchasdiodesand

transistors.
Able to understandhehalf waveandfull waverectifierswith andwithoutfilters.

SECTION A: ELECTRICAL ENGINEERING:

1.
2.
3.

© N GOA

Verification of KCL andKVL.

Verification of OhmsLaw.

ThreephasdransformerVerification of Relationshipbetweervoltages and
currents.(Star Star,Stari Delta, Delta star,Delta- Delta)
LoadTestonSinglephasdransformer.

Braketest onDC shuntmotor.
OCandScCtestsonSinglephasdransformer.

Braketeston 3-phase Induction motor.

No LoadCharacteristicef 3 phaseAlternator.

SECTION B: ELECTRONICS ENGINEERING:

1.

NogakrwnN

Studyandoperationof

(i) Multi-meterq(ii) FunctionGeneratofiii) RegulatedPowerSupplies
PNJunctionDiode Characteristic§Forwardbias,Reverséias)
ZenerDiodeCharacteristics

Studyof CRO.

TransistoICE Characteristics

Rectifierwithout Filters (Full wave & Half wave)

Rectifierwith Filters(Full wave& half wave).

Note: Total 10 experimentsareto beconducted.
(Fiveexperimentgrom PART-A, Fiveexperimentsrom PART-B)
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Objectives:

1. Exploringdifferentengineeringechnologiesndtheir applications.
Studenshouldbeableto understandT Networking,ProtocolsandComputations.
Understandingheprincipleof 10T and itsarchitecture.
KnowledgetowardsAssemblingand testingf robots.
Understandindunctionalityof3D printersandtheir application.
Developingeamwork andinsighttowardsdifferentdisciplinesof Engineering.

oabhwn

Module I: Network & Computing
PC Hardware: Identify the peripherals of a computer, components in a CPU and its functions.

Block diagram of the CPU along with the configuration of each peripheral, disassemble and
assemblethe PC back to working condition. Install MS Windows / Linux on the personal
Computer Laptopanddualbootconfiguration.

Connectivity Boot Camp: Connecting to their Local Area Network and access the Internet.
Configurationof the TCP/IPsetting,access thavebsites angémail.

Web Browsers, Surfing the Web: Customize web browsensith the LAN proxy settings,
bookmarks, search toolbars and pop up blockers. Alsosiptulike Macromedia Flash and JRE
for applets shoulthe configured.

Module II: Internet of Things

Overview of 10T and Architecture: Brief History, evolution of 10T, Architecture, trends in

the Adoption of 10T, Societal Benefits of 10T, Risks, Privacy, Security, Embedded Systems
Components, Micra@ontroller Architecture and Properties and Instglland Setting up the
Arduino and Raspberry Pi (RPi) development environment. Build Simple IoT Applications by
usingArduino or RPi.

Module Ill: Robotics

Introduction, Different types of robots, Components of a Robot, Working principle of robots,
Applications of robots in various fields, Innovation challenges, Scope of robotics research & its
currenttrends,assemblingand testingpf Robot.

Module IV: 3D Printing

Introduction, Product Design & Development, 3D Scanning & Printing using differpes tyf
materials. Components of 3D Printer, Applications of 3D printed products in various fields,
Handson Experienceon 3D printing Machines.

Module V: CaseStudies
Students has to submit a report by doing a study on various Engineering applications related to

ManufacturingRetail, Automotive,Logistics,HealthcareEntertainmenandE-Governance.
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REFERENCE BOOKS:
1. PCHardware- A Handbook Kate J.ChasePHI (Microsoft)
2. IT EssentialsPC Hardwareand SoftwareCompanionGuide Third Edition by David
Anfinsonand KenQuammei CISCO PressPearson Education.
3. Internetof Things- A Handson Approach,ArshdeepBahgaand VijayMadisetti,
UniversitiesPress 2015, ISBN:9788173719547.
4. Getting Started with Raspberry Riatt Richardson & Shawn Wallace, O'Reilly (SPD),
2014,1SBN: 9789350239759
5. Ashitava Ghoshal, Robotid&su nd ame nt al Concepts and Anal
PressSixth impression, 2010.
6. DebSR.andDebS.,” R o b o TechaddogyandFlexibleA u t o maTataMc@Eraw
Hill EducationPvt. Ltd, 2010.
7. Mi kel | P Gr oo v e r yction Systeams, aral tomputer, inteBratex d
Ma n u f a c RrenticéHallg26Q1.
8. CheeKai Chua,Kah FaiLeong,3D PrintingandAdditive ManufacturingPrinciples
andApplications:FourthEdition of RapidPrototyping.
9. Andreas Gebhardt, Understanding Additive ManufacturfitepidPrototyping,Rapid
Tooling, RapidManufacturing
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Courseobjectives:
Thestudents shoulte ableto understand

1. Ecosystem responses to environmental change it will be used to communicate central Ec
system characteristics to a wider community. The main objectives of natural resources is 1
better understand the roll of resources in economy older to develop more sustainable methc
of mappingthoseresources to ensuteeir ability to futuregeneration.

2. The main objectives of natural resources is to better understand the roll of resources |
economy older to develop more sustainable methods of mapping those resources to ensi
their ability to futuregeneration.

3. Bio-diversity is the degree of variation of life resources forms within a given species. it
describes organisms in the natural enwnent, which provided the e@ystem service that
form our natural capital.

4. Control of pollution at source the maximum extent possible with due regard to technology
achievement and economii@bility as wellas sensitive ahereceivingenvironment.

5. Ensue it environmental factors are consider in the decision making process and advers
environmental impacts or identified, avoided and minimized. Enforce environmental
registration fowhich thecouncil is responsible.

Courseoutcomes:
The studentsshould be able to

1. A studentwill be ableto understandhe basicsof biotic and abiotic things presentin the
environment and theaffects on environment.

2. A studentwill be ableto understandhe basicsof naturalresourcesand impactsof things
presenin theenvironment and their effects.

3. A studenwill beableto understandhevarietiesof life forms andconservation techniques.

4. A student will be able to understand the effects of technological, scientific development or
environment.

5. A student will be able t@ssess the impacts on environment and strategic management o
environment as stipulated by the local legislative rules, regulations and concepts of
sustainablgrowth related to human life.

UNIT -I: 10L
Ecosystems:

Definition, Scope, and Importance of ecosystem. Classification, structure, and function of an
ecosystem, Food chains, food webs, and ecological pyramids. Flow of energy, Biogeochemical
cycles, Bioaccumulation, Biomagnification, ecosystem value, services and carrying
capacity,Field visits.

UNIT -II: 5L
Natural ResourcesClassification of Resources:

Living and NonLiving resourceswater resources: use and over utilization of surface and
ground water, floods and droughts, Dams: beneditsl problems. Mineral resources: use
and exploitation, environmental effects of extracting and using mineral resources,
Land resources: Forest resources,Energy resources: growing energy needsrenewable
andnonrenewablesnergysourcesyse of alternateenergysource casestudies.



R20- CMRTC B.Tech | Year
UNIT -1: 7L

Biodiversity And Biotic Resources:

Introduction, Definition, genetic, speciesand ecosystemdiversity. Value of biodiversity;
consumptive useproductive use, social, ethical, aesthetic and optional values. India as a
mega diversity nation, Hot spots of biodiversity. Field visit. Threats lhmdiversity: habitat
loss, poaching of wildlife, maumildlife  conflicts; conservation of biodiversity:-f8itu
andEx-situ conservationNationalBiodiversityact.

UNIT -IV: 13L
Environmental Pollution and Control Technologies:

Environmental Pollution: Classification of pollutionAir Pollution: Primary and secondary
pollutants, Automobile and Industrial pollution, Ambient air quality standards. Water
pollution: Sources and types of pollution, drinking water quality stand&ds. Pollution:
Sourcesand types, Impacts of modern agriculture, degradationof soil. Noise Pollution:
Sourcesand Health hazards,standards,Solid waste: Municipal Solid Waste management,
compositionand characteristiosf e-Wasteandits management.

Pollution control technologies:Wastewater Treatment methods: Primary, secondary and Tertiary.
Overview of air pollution contwol technologies, Concepts of bioremediation. Global
Environmental Issuesand Global Efforts: Climatechangeandimpacts orhuman
environmentOzonedepletionand Ozonedepletingsubstance$¢ODS). Deforestatiorand
desertification.Internationalconventions Protocols:Earth summit, Kyoto protocol,and
MontréalProtocol. NAPCC - GOl Initiatives.

UNIT -V: 7L
Environmental Policy, Legislation & EIA:
Environmental Protection act, Legabpects Air Act 1981, Water Act, Forest Act, Wild life
Act, Municipal solid waste managementand handling rules, biomedical waste
management and handling rules, hazardous waste managemergnd handling rules.
EIA: EIA structure, methods of baseline data acquisition. Overview on Impacts of air, water,
biological and Sociceconomical aspects. Strategies for risk assessment,Concepts of
Environmental Management Plan (EMP). Towards Sustainable Future: Concept of
Sustainable Development Goals, Population and its explosion, Crazy Consumerism,
EnvironmentalEducation, UrbarSprawl, Human health, EnvironmentaEthics, Concept
of Green Building, EcologicaFoot Print, Life Cycle assessmenLCA), Low carbon life
style.
TEXT BOOKS:

1 Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha

for UniversityGrants Commission.
2 EnvironmentabtudiesbyR. RajagopalanQxford UniversityPress.

REFERENCE BOOKS:

1. EnvironmentalSciencetowardsa sustainablduture byRichardT. Wright. 2008 PHL
LearningPrivateLtd. NewDelhi.

2. EnvironmentaEngineeringandsciencebyGilbert M. Mastersand WendelP. Ela.
2008PHI LearningPvt. Ltd.

3. EnvironmentalScienceby Daniel B. Botkin & EdwardA. Keller, Wiley INDIA
edition.

4. EnvironmentalStudies by Anubha Kaushik, 4" Edition, New age international
publishers.

5. Text book of Environmental Science and TechnoloBy. M. Anji Reddy 2007, BS
Publications.

6. Introductionto EnvironmentaBcienceoyY. Anjaneyulu,BS.Publications.
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CourseObjectives: To learn
1. Methodsof solvingthedifferentialequationf first andhigherorder.
2. Applicationsof first orderordinarydifferentialequationgOrthogonatrajectoriesN e wt ¢aw 6 s
of cooling, Naturalgrowth and Decay)
3. Evaluationof surfaceareas and volumex revolutionof curves.
4. Thephysicalquantitiesinvolvedin engineerindield relatedto the vectorvaluedfunctions.
5

. Thebasicpropertiesof vectorvaluedfunctionsand theirapplicationgo line, surfaceand
Volumeintegrals.

CourseOutcomes:After learningthecontentf this paperthestudentmustbeableto
1. Identifywhetherthe givendifferential equationof first orderis exactor not.
2. Solve higher order differential equation and apply the concept of differential equation to real Worlc
problems.
3. Evaluatethe multipleintegrals andpplythe concepto find areaand volume®f revolution of
curves.
EvaluateGradient,Divergence an€url of vector differentiabperator.
Evaluatetheline, surfaceandvolumeintegrals and convertingemfrom oneto another.

ok

UNIT -I: First Order Differential Equations and Applications 121
Formation of Differential Equation, Differential Equations of first order and first degree:
Variable Separable, Homogeneous Differential Equations, Exact Differential Equation
Reducibleto exact,LinearandB e r n o egliationsd s

Applications OrthogonatrajectoriesN e wt taw @ sooling, Law of naturalgrowthand
decay.

UNIT -II: Higher Order Differential Equations 10L
Linear Differential Equations of Second and Higher Order with constant coefficients: Non
Homogeneoutermsof thetypef(x) =e2x, sinax, cosx, polynomialin x, e2(¢) andx(e);
Methodof variationof parameters; Caucliyomogeneousinearequation .

UNIT -1ll: Multivariable Calculus (Integration) 10L
Evaluation of Double Integrals (Cartesian and polar coordinates); change of order of integration
(only Cartesian form); Evaluation of Tripletegrals: Change of variables (Cartesian to polar)

for double.Applicationsof definite integralsto evaluatesurfaceareasandvolumesof

revolutionsof curves(Onlyin Cartesian coordinates).

UNIT -IV: Vector Differentiation 8L
VectorDifferentiation Scalarandvectorpointfunctions,GradientDivergenceandCurl.
Directional derivatives, tangent plane and normal line, vector identities scalar potential
functions,Solenoidaknd Irrotationalvectors.

UNIT -V: Vector Integration 10L
VectorIntegration:Line Integral, Work donebyforce,surfaceandvolumeintegrals.
VectorintegraltheoremsGr e e$tocs lkamdBaisslivergenceheoremgwithout proof)and
theirapplications.
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TEXT BOOKS:
1. B.S.Grewal,HigherEngineeringlathematicsKkhannaPublishers, 4ad Edition,2012
2. R.K.Jain,S.R.K.lyengar,AdvancedEngineeringMathematics4thEd.,Narosa
PublishingHouse ,New Delhi,2014.
3. T.K.V. lyengar,B.KrishnaGandhi,S.RanganathaandM.V.S.S.N.Prasadsngineering
Mathematics.
REFERENCES:
1. E.Kreyszig,AdvancedEngineeringMathematics9" EdWiley,2012.
2. B.V.Ramanag EngineeringMathematics4thEd., TataMcGrawHill, New Delhi,2009.
3. A textbookof EngineeringMlathematicsNinth EditionbyN. P.Bali, Dr ManishGoyal.
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20CH202BS:Engineering Chemistry
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CourseObjectives:
1. To bring adaptability to the concepts of chemistry and to acquire the required skills to
becomeaperfect engineer.
2. Toimpartthebasicknowledgeof atomic,molecularandelectronicmodificationswhich
makesthe student to understand tieehnologybasedon them.
3. To acquiretheknowledgeof electrochemistry,corrosion andvatertreatment whiclare
essentiafor the engineers and in industry.
4. To acquiretheknowledgeaboutelectronic,infra-redandNMR spectra.
5. Toimparttheknowledge oktereachemistryandsyntheticaspects usefdbr understanding
reactionpathways.
CourseQOutcomes:
The basicconceptsincluded in this coursewill help the studentto gain:
1. Theknowledgeof atomic,molecularandcomplexcompound structures.
2. Therequiredskills togetclear concepten hardwater,hardnessnddifferentpurification
methodsf water.
3. Therequiredprinciplesandconceptf electro chemistry, corrosi@ndin understandinghe
problemof water and itsreatments.
4. Theknowledgeof configurationalkndconformationahnalysis oimoleculesandreaction
mechanisms.
5. Theknowledgeof electronic, infraredndNMR spectra.

UNIT -1 10L
Molecular structure and Theoriesof Bonding: Atomic and Molecular orbitals

Linear Combination of Atomic OrbitalSLCAO), molecular orbitalsof diatomic molecules,
molecular orbital energy level diagrams of, Dz, Oz, CO, NO and Fmo | e ¢ untolecsilar
orbitalsof butadieneandbenzene.

Crystal Field Theory (CFT): Salient Features of CEflystal Field Splitting of transition metal
ion d-orbitalsin TetrahedralQOctahedrabnd squarplanargeometries.

UNIT -1I: 8L
Water Chemistry: (08 Hours)

Introductionhardnes®f waterCause®f hardnessl'ypesof hardnesstemporaryandpermanent
expression and units of hardndsstimation of hardness of water by complexometniethod.
Potable water and its specifications. Steps involved in treatwfewatei Disinfection of water
by chlorination and ozonization. Boiler feed water and its treatmertCalgon conditioning,
Phosphateconditioning andColloidal conditioning.Externaltreatmentof water lon exchange
processDesalinatiorof waterReverseosmosisNumerical problems.

UNIT 1 1II: 12L
Electrochemistry and corrosion:

Electrochemistry: Electrochemical celielectrode potential, standard electrode potential, types
of electrodesalomel, Quinhydrone and glass electrode. Nernst equabetermination of pH

of a solution by using glass elemle. Electrochemical series and its applications. Numerical
problems.

Batteries: Primary (Lithium cell) and secondarybatteries (Leadacid storage battery and
Lithium ion battery).

Corrosion: Causes and effects of corrosithreories of corrosion: chemicahd electrochemical
corrosionmechanism of electrochemical corrosion, Types of corrosion: Galvanic,-ketemnd
pitting corrosion.Factorsaffectingrateof corrosion,Corrosioncontrol methodsCathodic
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protectionSacrificial anodic and impressedcurrent cathodic protection. Surface coatings

metalliccoatingmethods: Hot dippindslectroplatingandElectrolesgplatingof Nickel.

UNIT T IV: 10L
Stereochemistry,Reaction Mechanismand synthesisof drug molecules.

Stereochemistry Isomerism: structural and stereo isomers, configurations, symmetry and
chirality. Enantiomers, diastereomers, optical activity and absolute configuration.
Conformationabnalysisof n-butane.

Reaction Mechanism Substitution reactions: Nucleophilic substitution reactions: Mechanism
of SN, SN reactions. Electrophilic and nucleophilic addition reactions: Addition of HBr to
propene. Markownikoff and anti Ma r k o w n iaddibohsft @Grignard addition of carbonyl
compounds. Elimination reactions: Dehydrohalogenationof alkylhalidesSayt z mile.f 6 s
Oxidation reactions: Oxidation of alcohols using KMya@d chromic acid. Reduction reactions:
reductionof carbonylcompounds usingiAlH 4 & NaBHa.

Drug molecules: Strudure, synthesisand pharmaceuticalapplicationsof Paracetamoland
Aspirin.

UNIT -V: 10L
Spectroscopidechniquesand applications.

Introduction to spectroscopy, electromagnetic spectrum Principles of electronic magnatic
spectroscopyspectroscopy.ambert TB e e rLaws selection rules: Woodward Fieser rule.
Chromophore, auxochrome and various shifts. Applications of electronic spectroscopy. Principle
and selection rules of vibrational and rotational spectroscopy. Applications of vibrational and
rotational spctroscopy. Basic concepts of Nuclear magnetic resonance Spectroscopy, chemical
shift and splitting pattern of NMR signals. Applications of NMR: Introduction to Magnetic
resonanc@naging.

TEXT BOOKS:
1. EngineeringChemistryby P. C JainandM. Jain,DhanpatRai PublicationsNew Delhi,
16thEdition.

2. Textbookof EngineeringchemistrybyJayashreeAnireddy, Wiley Publications.

3. EngineeringChemistryby PrasanteRath, B. RamaDevi, Ch. VenkataRamanaReddy,
SubhendiChakroborty,Cengagd”ublicationsNew Delhi-2018.

4. A Textbookof EngineeringChemistryby Dr. BharathiKumari Yalamanchili,VGS
TechnoSeries (R18yllabus)

5. A Textbookof EngineeringChemistryby ShashiChawla,Dhanpat RaPublications,
New Delhi.

REFERENCES:

1. EngineeringChemistrybyS. S.Dara,S. Chand& CompanyLtd, New Delhi.

2. EngineeringChemistrybyShikhaAgarwal,CambridgeUniversityPressNew Delhi.

3. EngineeringChemistryby B. SivasankarTataMcGraw Hill EducatiorPvt. Ltd., New
Delhi.
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CourseObjectives:
1. Tolearnthefundamental®f computersalgorithmsandflowcharts.
2. Tolearnhowarrays pointer,structureandunionareused.
3. Tolearnpreprocessommandandimplementfile in ¢
4. Tolearnthe conceptodereusabilityusingFunctions.
5. Tolearnvarioussearchingandsortingtechniques usingrrays
CourseOutcomes:The studentwill learn
1. Towrite algorithmsandto drawflowchartsfor solvingproblems.
2. Tounderstandisearrays pointersstringsandstructuredo write C programs.
3. Tounderstandhefiles usingC programs.
4. Todecompose probleminto functionsandto developmodular reusableode.
5

To understandhe Searchingandsortingproblems.

UNIT - 1: Introduction to Programming 12L
Introduction to componentsof a computer system: disks, primary and secondarymemory,
processor,operating system, compilers, creating, compiling and executinga program etc.,
Number systems Introduction to Algorithms: steps to solve logical and numerical problems.
Representatiorof Algorithm, Flowchart/Pseudacode with examples, Program design and
structuredprogramming

Introduction to C Programming Language: variables (witta dgpes and space requirements),
Syntax and Logical Errors in compilation, object and executable d@derators, expressions
and precedence, Expression evaluation, Storage classes (auto, extern, static and register), type
conversion, The main method andmmand line arguments Bitwise operations: Bitwise AND,
OR, XOR andNOT operators.

Conditional Branching and Loops: Writing and evaluation of conditionals and consequent
branching with if, ifelse, switchcase, ternary operator, goto, Iteration with fonjle; do while

loops I/0O: Simple input and output with scanf and printf, formatted 1/O, Introduction to stdin,
stdoutandstderr. Commanéine arguments

UNIT -1I: Arrays, Strings, Structuresand Pointers 10L

Arrays: one and two dimensional arrays, creating, accessing and manipulating elements of arrays
Strings: Introduction to strings, handling strings as array of characters, basic string functions
availablein C (strlen,strcat,strcpy,strstretc.),arraysof strings

StructuresDefining structuresinitializing structures, uniongrrayof structures

Pointers:ldeaof pointers,Defining pointers,Pointersto Arrays and StructuresUse of Pointers

in selfreferential structures, usage of self referential structures in linked list (no
implementation) Enumeratiordatatype.

UNIT -1ll: Pre processorand File handling in C oL
Pre processor: Commonly used Pre processor commands like include, define, undef, if, ifdef,
ifndef

Files: Text and Binary files, Creating and Reading and writing text and binary files, Appending
data to existing files, Writing and reading structures using binary files, Random access using
fseek,ftell andrewindfunctions.
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UNIT - 1V: Function and Dynamic Memory Allocation oL
Functions: Designing structured programs, Declaring a function, Signature of a function,
Parameters and return type of a function, passing parameters to functions, call by value, Passing
arrays to functions, passing pointers to functions, idea of call by reference, Some C standard
functionsandlibraries

Recursion: Simple programs, such asdiig Factorial, Fibonacci series etc., Limitations of
Recursivdunctions

Dynamic memory allocation: Allocating and freeing memory, Allocating memory for arrays of
differentdatatypes

UNIT - V: Introduction to Algorithms: 10L
Algorithmsfor finding rootsof a quadraticequationsfinding minimum andmaximumnumbers
of agivenset,finding if anumberis primenumber etc.

Basicsearchingn anarrayofelements (lineaandbinarysearchtechniques),
Basicalgorithmsto sortarrayof elementgBubble,InsertionandSelectionsortalgorithms),
Basic concepof orderof complexitythrough theexampleprograms

TEXT BOOKS:
1. ByronGottfried,S ¢ h a u mé sof P@granmmingviéh C, McGrawHill
2.B.A. ForouzarandR.F.GilbergC ProgrammingandDataStructures,
Cengagé_earning,(3rdEdition)

REFERENCE BOOKS:

1. BrianW. KernighanandDennisM. Ritchie, TheC Programmind.anguagePrentice
Hall of India
R.G.Dromey,How to solve itbyComputerPearsor(16" Impression)
Programmingn C, StepherG. Kochan,FourthEdition, Pearsorieducation.
4. HerbertSchildt,C: TheCompleteReference, M&GrawHill, 4thEdition

wnN
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CourseObijectives:
Thecoursewill help students to
1. Applytheir knowledge oEnglishgrammarand vocabularin a varietyof written compositions.
2. Examineagiven text accuratelp achieveoptimumcomprehension.
3. Developstudyskills and techniques.
4. Analyzethe contentof otheracademicubjects critically.
5. Expreszognitiveandaffectiveideasandexperienceslearly.
CourseQutcomes:
Studentshouldbeableto-
1. Generatedeasandcreateeffectivesentencetructuresn spokenandwrittenforms.
2. Comprehengbassageandtextscritically andrespondappropriately.
3. Selectspecificapproacheso studyand retain information.
4. Interprettechnicalcontentusingtheoreticalandpracticalcomponents oEnglishlanguage.
5. Communicatesffectivelyin formal andinformal contexts.

INTRODUCTION
In view of the growing importance of English as a tool for global communication and the

consequent emphasis on training students to acquire language skills, the syllabus of English has
been designedto develop linguistic, communicativeand critical thinking competenciesof
Engineeringstudents

In English classes, the focus should be on the enhancement of skills in the areas of vocabulary,
grammar, reading and writing. For this, the teachers should use the prescribed text for detailed
study. Thestudents should be encouraged to read the texts leading to reading comprehension and
different passages may be given for practice in the class. The time should be utilized for working
out the exercisesgiven after each excerpt, and also for supplementingthe exerciseswith
authentic materials of a similar kind, for example, newspaperarticles, advertisements,
promotional material etc. The focus in this syllabusis on skill developmentand also on
personality development fostering ideas and practice of language skills and exhibiting the right
valuesandethicsin various contexts and cultures

Learning Objectives: Thecoursewill helpto

1 Improvethelanguageproficiencyof students in English with aamphasion
Vocabulary,GrammarReadingandWriting skills.
1 Equip students tetudyacademisubjects more effectivelgndcritically usingthe
theoreticalindpracticalcomponent®f Englishsyllabus.
1 DevelopStudySkills andCommunicatiorSkills in formalandinformal situations.
1 IntegratevValueEducatiorandEthics.
CourseOutcomes:Studentshould beable to
UseEnglishLanguage effectivelyn spokenandwrittenforms.
Comprehendhe givertextsandrespondappropriately.
Communicate confidentgndassertivelyinvariouscontextsanddifferent cultures.
Acquirebasicproficiencyin English includingeading andisteningcomprehension,
writing andspeakingskills.

1
T
1
T

UNIT T1: 8L
0 Mo k s h a gvu nsdvaens Jrenr tlee praséribed text book by INTUH
0 Epi tofoMnes d e Mabuthi Publications.
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Vocabulary Building: The Concept of Word Formatieithe Use of Prefixes and Suffixes.
Grammar: ldentifyingCommonErrorsin Writing with Referenceo ArticlesandPrepositions.
Reading: Readingand Its Importance Techniquedor Effective Reading.

Basic Writing Skills: SentenceStructures- Use of Phrasesand Clausesin Sentences
Importance of Proper Punctuatiomechniques for writing prasely i Paragraph writing 1
Types, Structures and Features of a Paragrapreating Coherene®rganizing Principles of
Paragraphé, Documents.

UNIT Tl 8L

0 A n c Arehitetture in | n d from &he prescribed textbooké E n gforiEsmlgi neer s 6
published by Cambridge University Press.

Vocabulary: SynonymsandAntonyms.

Grammar: ldentifying Common Errors in Writing with Reference to NewrronounAgreement and
Subjectverb Agreement.

Reading: Improving Comprehension SkilisTechniques for Good Comprehension.

Writing: Formatof a FormalLetter- Writing Formal Letters- Letterof Complaint,

Letterof Requisition,JobApplicationwith Resume.

UNIT T III: oL
0 B | Jueea fraendhe prescribed textbooké E n gforiEsntg i n pubklishedby
Cambridge University Press.

Vocabulary- Homonyms HomophonesDneword substitutes.

Grammar - MisplacedModifiersandTenses.

ReadingReadingpoemd St o p pNoadgon &SpowyE v e n byRapértFrost.

Writing - Note-making, InformationTransfer.

UNIT T1V: 8L
6 Wh Should You BeE a t ifrangtide prescribed textbooké E n gforiEsnlgi neer s 6
published by Cambridge University Press.

Vocabulary: Standard Abbreviatiorsnd Acronymsin English.

Grammar: RedundancieandClichésin Oraland WrittenCommunication.

Reading ComprehensionintensiveReadingand ExtensiveReading.

Writing: EssayVriting-PrécisWriting.

UNIT TV: 10L
O6How a Chinese Billionaire Built Her Fortune

E n g i n publishedby Cambridge University Press.

Vocabulary: TechnicalVocabulary
Grammar: CommonErrorsin English

Reading: ReadingComprehensioiicxercisedor Practice
Writing: Technical Reportsintroductioni Characteristics of a ReportCategories of Report

Formats Structure of Reports (Manuscript Formallypes of Reports Writing a
Report.

PRESCRIBED TEXTBOOK:
Sudarshana,N.P. and Savitha, C. (2018). English for Engineers. Cambridge UniversityPress.
REFERENCES:
1. Epitomeof Wisdomi MaruthiPublications
EnglishGrammaryDavid Green
Swan,M.(2016).PracticalEnglishUsage Oxford UniversityPress.
Kumar,S andLata,P.(2018) CommunicatiorSkills. Oxford UniversityPress.
Wood,F.T. (2007).RemedidEnglishGrammarMacmillan.
Zinsser William. (2001).OnWriting Well. HarperResourcd3ook.
HampLyons, L. (2006).StudyVriting. CambridgeUniversityPress.
Exercisesn SpokerEnglish.Partsl i lll. CIEFL, HyderabadOxford UniversityPress.

©NOOGOr~WDN
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20ME205ES:Engineering Workshop
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CourseObjective:
Workshop practice is the backbone of the real industrial environment which helps to develop and
enhance relevant technical hand skills required by the technician working in the various engineering
industries and workshops. This course intends to impart basic-koewof various hand tools and
their use in different sections of manufacturing. Irrespe®f branch, the use of workshop practices
in dayto dayindustrial aswvell domestidife helpsto dissolvethe problems.

CourseOutcomes:On completion ofthecourse studentswill beableto
Createthe differentpatterns wittdesiredshapeandsizebyusingwood.
Align andassemblalifferentcomponentso createa productby fitting operations.
Fabricateghe given materiaio desiredproductin aparticularpatternby tin smithy.
Explainthebasicprinciples ofelectricalsystems irday-to-dayapplications.
Mould the componento desirepatternandshapeby blacksmithy.
Createthe object bycastingprocess usingiolten metal.
Assembleghecomponents with permanent joint Wgldingprocess.
Describethe processtransfer offluid or gases from onglaceto anothemplaceby connectingsetof
pipeswith different requirements in plumbimyocess

15

©ONO A WNE

l. (Two experimentseachfrom any six trades of the following)
Carpentry

Fitting

Tin-smithy

Housewiring

Foundry

Plumbing

Welding

Black smithy

Il. Tradesfor Demonstration and Exposure:
Powertools

MachineTools Operationsn Lathe.

©ONogrLONE

el

CourseOutcomes:Oncompletionof the course studentswill be ableto

Createthe differentpatterns withtdesiredshapeand sizebyusingwood.

Align andassembl@ifferentcomponentso createa productbyfitting operations.
Fabricateghe givenmaterialto desiredoroductin aparticularpatternbytin smithy.
Explainthebasicprinciplesof electricalsystemsn dayto-dayapplications.
Mould the componentb desirepatternandshapebyblack smithy.
Createtheobjectbycastingorocessising moltermetal.

Assemblehe componentsvith permanenjoint byweldingprocess.
Describeheprocess, transfef fluid or gasedrom oneplaceto anotherplace by
connectingset ofpipeswith differentrequirementsn plumbingprocess

NGO~ WNE

TEXT BOOK:
1. PKannaiahandK L NarayanaWorkshopManual,Scitechpublishers, Seconédition.
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Course Objectives: The courseconsistof experimentgelatedto the principlesof chemistryrequiredfor
engineeringstudent. Thetudent will learn:
1. Estimationof hardness and chlorid@ntent inwaterto check itssuitability for drinking purpose.
2. Todetermingherateconstanof reactions frontoncentrationasafunctionof time.
3. Themeasurement gfhysicalpropertiedike surfaceensionandviscosity.
4. To synthesizehe drugmoleculesandcheckthe purity of organicmoleculesby thin layer
chromatographi¢TLC) technique.
5. To estimateamountof compoundby instrumentaltitration methodslike conductometry,
potentiometryandcolorimetry.
CourseOutcomes The experiments wilimakethe studentgainskills on:
1. Determinatiorof parameters likbardnessndchloridecontentin water.

Estimationof rateconstanbf areactionfrom concentration time relationships.
Determinatiorof physicalpropertiedike surfacetensionandviscosity.
Calculationof Rf valuesof someorganicmoleculesby TLC technique.
Estimationof amountby conductometrypotentiometryandcolorimetry.

aprLN

List of Experiments:
Determinatiorof total hardnes®f waterbycomplexometrianethodusingeDTA.
Determinatiorof chloride contenof waterbyArgentometry.
Estimationof HCI byConductometriditrations.
Estimationof Aceticacid by Conductometriditrations.
Estimationof HCI byPotentiometriditrations.
Estimationof Fe2+byPotentiometrysingKMnO4.
Determinatiorof rateconstanbf acid catalysedhydrolysisof methylacetate.
Synthesif Aspirin.
Thin layerchromatographycalculaticof Rf values.Ex; orthoandparanitro phenols.
10 Determinatiorof acid valueof coconutoil.
11. Estimationof ferrousiron in cementbycolorimetricmethod.
12. Determinatiorof viscosityof givensolventbyusingO s t w aviscondeter.
13. Determinatiorof partitioncoefficientof aceticacid betweem-butanolandwater.
14. Determinatiorof surfacetensionof a give liquid usingstalagmometer.
Note: Any 12 experimentsare to beperformed References
1. Seniorpracticalphysical chemistry,B.D. Khosla,A. GulatiandV. Garg (R. Chand&
Co., Delhi).
2. Anintroductionto practicalchemistry K.K. SharmandD. S.SharmgVikas publishing,
N. Delhi).
3. V o g adxtdaokof practicalorganicchemistrys™ edition.
4. Textbookonexperiment@ndcalculationdgn engineeringhemistry S.S.Dara.

©CONA~WNE
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CourseObjectives
Thecoursewill help students to

1. Usecomputerassistednulti-mediainstructionenablingndividualizedandindependentanguage
learning.
Articulatethenuance®f Englishspeecrsounddlistinctly.
Modify their accent aimindor intelligibility of speech.
Avoid mothertongueinterferencen their speech.

5. Presenttopicindividually andin agroupin variousformal situations.
CourseQOutcomes
Studentswill be able te
Imitate nativeaccenthroughaudic visual experiencandpractice.
Pronouncdenglish soundaccordingo standargronunciationRP of England).
Speakfluently andclearly.
Neutralizetheiraccenthus refiningtheir speech.
Participatan discussionsndpresentationsffectivelyandconfidently.

o

aokrownNPE

Learning Outcomes Studentswill beableto attain
1. Better understanding ofuance®f Englishlanguage throughudio visual experience
andgroupactivities.

2. Neutralizationof accentfor intelligibility.
3. Speakingskills with clarity and confidencewhich in turn enhancesheir employability

skills.

Syllabus: EnglishLanguageandCommunicatiorSkills Lab (ELCS)shallhavetwo parts:

1. ComputerAssisted_anguagd.earning(CALL) Lab
2. InteractiveCommunicatiorSkills (ICS) Lab

Listening Skills
Objectives:
1. To enable students develop their listening skills so that they may appreciate its role in the
LSRW skills approactto languageandimprovetheir pronunciation
2. To equip students with necessary training in listening so that they can comprehend the
speech of people of different backgrounds and regions Students should be given practice
in listening to the sounds of the language, to be able to recognize them andefind
distinction between different sounds, to be able to mark stress and recognize and use the
right intonationin sentences

AListeningfor generatontent
AlListeningto fill up information
Alntensivelistening

AListeningfor specificinformation
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SpeakingSkills
Objectives:
1. Toinvolve studentsn speakingactivitiesin variouscontexts
2. Toenablestudentexpresghemselves fluentlgnd appropriately socialand
professionatontexts

AOralpractice:JustA Minute (JAM) Sessions
A Roleplayi Individual/Groupactivities
AGroupdiscussionsndMock interviews

Exerciserl |

CALL Lab:

Understand ListeningSkill-Its Importance PurposeProcesslypesBarriersof Listening.
Practice Introductionto Phonetics SpeectSounds VowelsandConsonants.

ICS Lab:

Understand Communicatiorat Work Place Spokerwvs. Writtenlanguage.

Practice Ice-Breaking Activity and JAM Sessielreetings Introducing Oneself and Others
TakingLeave.

Exercisei |l

CALL Lab:

Undeastand: Minimal Pairs ConsonanClusters PastTenseMarkersandPluralMarkers.
Practice:Differencesn BritishandAmericanPronunciation.

ICS Lab:

Understand:Feature®f GoodConversatiori Non-verbalCommunication.

Practice: SituationalDialogues’ Role-Play(faceto-face& telephonic) Expressions ivarious
Situations.

Exercisei llI

CALL Lab:

Understand:Structure of Syllables Word Stress Weak Forms and Strong Forms in Contiext
Rhythm

Practice: BasicRulesof Word Accenti StressShift.

ICS Lab:

Understand:Exposureo structuredalks- How to makeFormalPresentations.
Practice:PowerPointPresentations.

Exercisei IV
CALL Lab:

Understand:IntonatiorErrorsin Pronunciatiorthe Influenceof Mother Tongue(MT]).
Practice:RisingTonesandFalling Tones Neutralizationof accent.

ICS Lab:

Understand:Importanceof Teamwork as aeamleaderandateamplayer

Practice: GroupDiscussion

Exercise- V

CALL Lab:

Understand: Listeningfor general& specificdetails.
Practice: ListeningComprehensioiiests.

ICS Lab:

Understand: Interview Skills.

Practice: Mock Interviews
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1. Minimum Requirementof infrastructural facilities for ELCS Lab:

1 Computer Assisted Language Learning (CALL) Lab: The Computer Assisted
Language Learning Lab has to accommodate 30 students with 30 systems, with one
Master Console, LAN facility and English language learning software forstetfy by
students.

SystemRequirement (Hardware component):

1 Computemetwok with LAN facility (minimum30 systems witimultimedia) withthe
following specifications:
i) Computersvith SuitableConfiguration
i) High FidelityHeadphones

2. Interactive Communication Skills (ICS) Lab:

1 ThelnteractiveCommunicatiorSkills Lab: A Spaciousoomwith movablechairsand
audiovisualaidswith aPublicAddressSystem,anLCD and aProjector.
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[Note:Theprogramsmay be executedusing any available Open Source/Freely available IDE
SomeoftheTools availableare:

Codelite: https://codelite.org/

Code::Blockshttp://www.codeblocks.org/

DevCpp: http://www.bloodshed.net/devcpp.html

Eclipse: http://www.eclipse.orgrhis list is not exhaustiveand is NOT in any order of
preference]

CourseObjectives: Thestudentswill learnthefollowing:

1.
2.
3.

4.

S.
6.

Towork with anIDE to create gdit, compile,runanddebugprograms
To analyzethevariousstepsn programdevelopment.
To developprogramsto solvebasicproblemsby understandindpasicconceptsn C like

operatorsgontrolstatements etc.

To developmodular,reusableandreadableC Programsisingthe conceptdike functions,

arraysetc.

To Write programausingthe DynamicMemoryAllocation concept.
To createreadfrom andwrite to text andbinaryfiles

CourseOutcomes: The candidatas expectedo beableto:

1.

2
3
4
5.
6
7
8

formulatethe algorithmsfor simpleproblems

. translategivenalgorithmsto aworkingandcorrectprogram

. correctsyntaxerrors ageportedoythecompilers

. identifyand correclogical errorsencountereduringexecution
represenandmanipulatedatawith arrays stringsandstructures
. usepointersof different types

. createreadandwrite to and fromsimple textandbinaryfiles

modularizehe codewith functions sahattheycanbereused

Practicesessions:

a.

b.

Write a simple program that prints the results of all the operatorsavailablein C
(including pre/ post increment, bitwise and/or/not , etc.). Read required operand values
from standardnput.

Write a simple program that converts one given data type to another using auto
conversiorandcasting.Takethevaluesform standardnput.

Simplenumeric problems:

a.
b.
C.

d.

Write aprogramfor fiend themax andmin from thethreenumbers.

Write the programfor thesimple,compoundnterest.

Write programthat declareClassawardedor a givenpercentag®ef marks,where mark
<40%-= Failed, 40% to <60% = Secondclass, 60% to <70%=Firstclass,>= 70% =
Distinction. Readpercentagérom standardnput.

Write a programthat prints a multiplication tablefor a givennumberand the numberof
rowsin thetable. Forexample for anumber5 and rows= 3, theoutputshould be:

e.5x1=5

f.

g.

5x2=10
5x3=15


http://www.codeblocks.org/
http://www.bloodshed.net/devcpp.html
http://www.eclipse.org/
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h. Write a program thashows the binary equivalemf a given positivenumber between 0O

to 255.

ExpressionEvaluation:

a. A building has 10 floors with a floor height of 3 meters each. A ball is dropped from the

top of thebuilding. Find thetime takenbytheball to reacheachfloor. (Usetheformulas
= ut+(1/2)at*2 where u and a are the initial velocity in m/sec (= 0) and acceleration in
m/sec"2(=9.8m/s"2)).

b. Write a C program, which takes two integer operands and one operator from the user,
performsthe operation and then prints the result. (Consider the operatgts,+% and
useSwitchStatement)

Write aprogramthatfinds if agivennumberis aprimenumber

Write a C program to find the sum of individual digits of a positive integer and test given

numbers palindrome.

e. A Fibonacci sequence idefined as follows: the firsand second terms in the sequence
are 0 and 1. Subsequeteirms are found by adding theepeding two terms in the
sequenceWrite aC progranto generatehefirst nterms ofthe sequence.

f. Write a C program to generate all the prime numbers between 1 and n, where n is a value
suppliedbytheuser.

g. WriteaC programto find therootsof a Quadraticequation.

h. Write a C program taalculate the following, where x is a fractional

value.i. 1-x/2 +x"2/4-x"3/6

j. Write a C program to read in two numbers, x and n, and then compute the sum of this
geometrigprogression1+x+x"2+x"3+............... +x™n. For exampe: if nis 3 andx is 5,
thentheprogramcomputesl+5+25+125.

oo

Arrays and Pointersand Functions:
a. Write aC programto find theminimum, maximumandaveragen anarrayof integers.
b. Write afunctionsto computemean variance StandardDeviation, sortingof n elements
in singledimensionarray.
Write aC programthatusedunctionsto performthefollowing:
Addition of Two Matrices
ii. Multiplication of Two Matrices
iii. Transposef amatrix with memorydynamicallyallocatedfor the new matrix asrow
andcolumncountsmaynot be same.
Write C programghatusebothrecursiveandnon-recursivefunctions
. Tofind thefactorialof a giveninteger.
ii. Tofind theGCD (greatestommondivisor) of two givenintegers.
. Hi. To find x™n
k. Write a programfor readingelementsusing pointerinto arrayand displaythe values
usingarray.
I.  Write aprogramfor displayvaluesreverseorderfrom arrayusingpointer.
m. Write aprogramthroughpointervariableto sumof n elementdrom array.

~® o0

=@

a. Write aC programto displaythe contentsf afile to standardutputdevice.

b. b.Write aC program whiclcopies ondile to anotheryeplacingall lowercasecharacters
with their uppercasequivalents.

c. Write aC programto countthe numberof timesa characteoccursin atext file. The file
nameand thecharactemaresupplied acommandine arguments.

d. Write aC programthatdoesthefollowing:
It should firstcreate @inaryfile and storelO integerswherethe filenameand 10values
are givenin the commandline. (hint: convertthe stringsusingatoi function) Now the
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program asks for an index and a value from the user and the value at that index should be
changed to the new value in the file. (hint: use fseek function) The program should then
readall 10 values angbrint themback.

Write a C program to merge two files into a third file (i.e., the contents of the firs t file
followed bythoseof the secondare putin thethird file).

Strings:

a.

~ooowT

g.
h.

Write a C programto converta Romannumeralrangingfrom | to L to its decimal
equivalent.
Write aC programthatconverts aaumber ranging fror to 50to Romarequivalent
Write aC programthatusedunctionsto performthefollowing operations:

Toinsert asub-stringin to agivenmainstringfrom agivenposition.

ii. To deleten Charactergérom a givenposition ina givenstring.

Write a Cprogramto determingf the givenstringis a palindromeor not (Spelledsame
in bothdirectionswith or withouta meanindike madam, civicnoon,abcba, etc.)
Write a C programthat displaysthe positionof a characterch in thestringSori1 1if S
d o e antdin ch.

Write aC programto countthelines,wordsandcharacter#n a giventext.

Miscellaneous:

a.

b.

Write a menu driven C program that allows a user to enter n numbers and then choose
between finding the smallest, largestim, or average. The menu and all the choices are

to be functions. Use a switch statemtntletermine what action to take. Display an error
messagd aninvalid choiceis entered.

Write aC programto constructa pyramidof numbersasfollows:

1 * 1 1 *

12 *ox 23 22 *ox

123 *oxx 456 333 o
4444 :*

Sorting and Searching:

a.

b.

C.

d.

e.

f.

Write a C programthatusesnonrecursivefunctionto searchfor aKeyvaluein agiven
List of integers usindginearsearchmethod.

Write aC programthatusesnonrecursivefunctionto search fola Keyvaluein agiven
Sortedlist of integers usingpinarysearch method.

Write aC programthatimplements th&ubblesortmethodto sort agivenlist of
Integersn ascendingrder.

Write a C programthatsortsthe givenarrayof integersusingselectionsort indescending
order

Write a Cprogramthat sorts thegivenarrayof integersusinginsertionsortin ascending
order

Write a C program thasortsagivenarrayofnames

SuggestedReferenceBooksfor solvingthe problems:

iv.
V.
Vi.

ByronGoittfried,S ¢ h a @utlinesof Programmingvith C, McGrawHill

B.A. ForouzarandR.F.GilbergC ProgrammingandDataStructuresCengage Learning,
(3rd Edition)

BrianW. KernighanandDennisM. Ritchie, TheC Programming.anguagePrentice

Hall of India

R.G.Dromey,Howto solve itbyComputerPearsor{16thImpression)

Programmingn C, StepherG. Kochan,FourthEdition, PearsorEducation.
HerbertSchildt,C: TheCompleteReferenceMc Graw Hill, 4thEdition.
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20EC301PC:Electronic Devicesand Circuits
B.Tech.lll Sem.

Pre-requisite: BasicElectricalandElectronicsEEngineering

CourseObjectives:
1. To introducebiasing,compensatiotiechniquesand Small Signallow frequencyBJT
Amplifiers.

2. Toanalyzethemultistageamplifiersof BJT andhigh frequencyanalysisof BJT.

3. To knowaboutSpecialpurposeadevicesandthetypesof JFET,characteristicandi t 0 s
applicationsalso.

4. TounderstandariousFETamplifier circuits.
5.  Tounderstanavorkingprincipleof varioustypesof feedback amplifiecircuits.

CourseOutcomes:Upon completiorof the Course the studentswill beableto:

1. Understandhe concepts obiasing,compensation techniqguasadDesignandanalyzeSmall
Signallow frequencyAmplifiers.

Analyzethe multistageamplifiersof BJT andhigh frequencyanalysis.

Understan@&pecial purposdevicesandJFET,characteristics anitk applications.
Analyzethevariousconfiguration oJFETamplifierand concepof MOSFETS.
CompareandContrastvarioustypesof FeedbaclamplifiersandOscillatorcircuits.

arwpn

UNIT 7 | 12L
Transistor Biasing and Stabilization: Need for biasing, DC and AC load lines, operating point,
fixed bias, collector to base bias, self bias techniques for stabilization, stabilization factors (S,
S6,S66), Ther mal runaway and ther mal stabildi
Sensistocompensation.

Analysis of Small Signal low frequency Amplifiers:Transistor Hybrid model, Determination

of h-parameters from transistor characteristibgpical values of hparameters in CE, CB and

CC configurations, Transistor as an amplifier, Analysis of CE, CC, CB Amplifiers and CE
Amplifier with emitter resistance, low frequency response of CE Ampliéfect of coupling

andbypasscapacitors.

UNIT 7 1l 10L
Multistage Amplifiers: Classification of Amplifiers, Distortion in amplifiers, Different coupling
schemes used in amplifiers, Frequency response and Analysis of multistage amplifiers, Cascade
RC Coupled amplifiersCascodeamplifier, Darlingtonpair.

Transistor at High Frequency: Hybrid PF model of Common Emitter transistor model} f
fpandunity gain bandwidth,Gainbandwidthproduct.

UNIT 7 1l 08L
Special purpose devicesPrinciple of operation of SCR, Tunnel Diode, Photo diode, LED and
Varactordiode.

Junction Field Effect Transistor (JFET): Construction,Principle of operation, Pinchoff
Voltage, Volt Ampere Characteristics, Comparison of BJT and FET, Biasing of FET, FET as
VoltageVariableResistor.
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UNIT IV 08L
FET Amplifiers: Small Signal ModelAnalysis of JFET Amplifiers, Analysis of CS, CD, CG
JFET Amplifiers. MOSFET Characteristicsin Enhancementand Depletion mode, Basic
Conceptof MOS Amplifiers.

UNIT V 08L
Feedback Amplifiers: Concepts of feedbadkClassification of feedback amplifiersGeneral
Characteristics of Negative feedback amplifiers 1T Effect of Feedback on Amplifier
characteristic$ Voltage series, Voltage shunt, Current series and Current shunt Feedback
configurations’ Simpleproblems.

Oscillators: Condition for Oscillations, RC type OscillatelRC phase shift and Widbridge
Oscillators, LC type Oscillators i Generalizedanalysis of LC Oscillators, Hartley and
Colpitts Oscillators,Frequencyanamplitude stabilityf Oscillators,CrystalOscillator.

TEXT BOOKS:
1. ElectronicDevicesandCircuits JacobMillman, McGrawHillEducation.
2. ElectronicDevicesandCircuitstheoryi RobertL. Boylesteadlouis Nashelsky,
11" Edition, 2009,Pearson.

REFERENCE BOOKS:
1. TheArt of ElectronicsHorowitz, 3"dEdition CambridgeUniversityPress.
2. ElectronicDevicesandCircuits,David A. Bell i 5" Edition, Oxford.
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20EC302PC:Digital SystemDesign
B.Tech.lll Sem.

Pre-Requisites:Nil

CourseObjectives:

1. Tounderstandommonformsof numbemrepresentatiom logic circuits.

2. Tolearnbasictechniquesor thedesignof digital circuitsandfundamental
conceptsisedin thedesignof digital systems.

3. Tounderstandhe concept®f combinational logicircuitsandsequentiatircuits.

4. TounderstandheRealization of.ogic Gates usingpiodes&Transistors.

CourseOutcomes:Upon completinghis course the studentwill beableto
1. Understandhe numericalinformationin differentformsandBooleanAlgebratheorems.

2. Apply thesimplificationmethods suchsBooleanalgebrakmapandTabularmethod to
simplify the given Boolean function.

3. Designandanalyzevariouscombinationahndsequentiatircuits.

4. UnderstandConceptof SequentiaMachines& Analyzethefinite state machinesuchas
MealyandMoore machine

5. Understandhelogic familiesandrealizationof logic gatesdUsingDiodes& Transistors.

UNIT -I: 10L
Number Systems: Nimber systems, Complements of Numbers, Codésghted and Non

weightedcodesandits PropertiesParitycheckcodeandHammingcode.

Boolean Algebra: Basic Theoremsand Properties,Switching Functions Canonicaland
StandardForm, Algebraic Simplification, Digital Logic Gates, EX-OR gates, Universal
GatesMultilevel NAND/NOR realizations.

UNIT - II: 10L
Minimization of Boolean functions: Karnaughmap method- up to five variables,d o n 6 t

caremapentries tabularmethod.
Combinational Logic Circuits: Adders, subtractors, comparators, multiplexers,
demultiplexersencodersgecodersindcodeconvertershazardsandhazardfreerelations.

UNIT 7 1l 12L
Sequential Circuits Fundamentals: Basic Architectural Distinctions between
Combinational and Sequential circuits, SR Latch, Flip Flops: SR, JK, JK Master Slave, D and
T Type Flip Flops, Excitation Table of all Flip Flops, Timing and Triggering Consideration,
Conversiorfrom onetype of Flip-Flop toanother.

Registers and Counters:Shift Registers Left, Right and Bidirectional Shift Registers,
Applications of Shift RegistersDesign and Operation of Ring and Twisted Ring Counter,
Operationof Asynchronous an&ynchronous Counters.

UNIT T IV 10L
Sequential Machines:Finite State Machines, Synthesis of Synchronous Sequential Gircuits

Serial Binary Adder, Sequence Detector, PdiityGenerator, Synchronous Modulo iN
CountersFinite statemachinecapabilitiesandlimitations, Mealyand Mooremodds.
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UNIT T V 08L
Realization of Logic Gates Using Diodes & TransistorsAND, OR and NOT Gates using

Diodes and Transistors, DCTL, RTL, DTL, TTL, CML and CMOS Logic Families and its
comparison,Classification of Integrated circuits, comparisonof various logic families,
standard TTL NAND GateAnalysis & characteristics, TTL open collector O/Ps, Tristate
TTL, MOS & CMOS open drain and tri- state outputs, CMOS transmissiongate, IC
interfacing TTL driving CMOS& CMOSdriving TTL.

TEXT BOOKS:
rd
1. SwitchingandFinite AutomataTheoryi ZviKohavi& Niraj K. Jha, 3Edition,
Cambridge2010.

2. ModernDigital Electronicsi R. P.Jain,3 Edition, 2007 TataMcGrawHill

REFERENCE BOOKS:
1. Digital Design Morris Mano,PHI, 4"Edition,2006

2. Introductionto SwitchingTheoryandLogic Designi FredriacJHill, GeraldR.
Peterson3rd Ed, JohnWiley & Sonsinc.

3. Fundamentalsf Logic Design CharlesH. Roth,Cengage_earning,5", Edition,2004.
4. SwitchingTheoryandLogic Designi A AnandKumar, PHI,2013
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20EC303PC:Signalsand Systems
B.Tech.lll Sem.

CourseObjectives:
1. Thisgivesthebasicof SignalsandSystems requirefbr all ElectricalEngineering
relatedcourses.
2. Tounderstandhebehavior osignalin time andfrequencydomain.
To understandhecharacteristicef LTI systems.
4. Thisgivesconcept®f SignalsandSystemsandits analysisusingdifferent
transformtechniques.
CourseOutcomes:Upon completinghis course thestudentwill beableto
1. Differentiatevarioussignalfunctions.
2. Expresoeriodicsignalsin termsof FourierseriesandAnalyzethespectrakharacteristicef
continuoustime periodicand aperiodicsignalsusingFourieranalysis.
3. Understandhecharacteristics dineartimeinvariant systems.
4. Apply the Laplace transform and #ansform for analysis of continuotisne and discrete
timesignals and systems
5. Understangampling reconstruction andorrelationof thesignals.
UNIT 7 | 0O8L
Signal Analysis: Analogy betweenVectors and Signals, Orthogonal Signal Space, Signal
approximationusing Orthogonal functions, Mean SquareError, Closed or complete set of
Orthogonal functions, Orthogonality in Complex functions, Classification of Signals and
systems, Exponential and Sinusoidal signals, Concepts of Impulse function, Unit Step function,
Signumfunction.

w

UNIT 7 1 10L
Fourier series: Representation of Fourier series, Continuous time periodic signals, Properties of
Fourier Series, Dirc hl et 6s condi ti ons, Trigonometric

SeriesComplexFourierspectrum.

Fourier Transforms: Deriving Fourier Transform from Fourier series, Fourier Transform of
arbitrary signal, Fourier Transform of standard signalsirieo Transform of Periodic Signals,
Properties of Fourier Transform, Fourier Transforms involving Impulse function and Signum
function, Introductionto Hilbert Transform.

UNIT 7 1l 10L
Signal Transmission through Linear Systems:Linear System,ImpulseresponseResponsef

a Linear System, Linear Time Invariant(LTIl) System,Linear Time Variant (LTV) System,
Transfer function of a LTI System, Filter characteristicof Linear System, Distortion less
transmission through a system, Signal bandwidth, Systama\Bidth, Ideal LPF, HPF, and BPF
characteristics,Causality and PaleyWiener criterion for physical realization, Relationship
between Bandwidth and rise time, Convolution and Correlation of Signals, Concept of
convolutionin Time domainand FrequencydomaiGraphicalrepresentatioof Convolution.

UNIT 7 IV 10L
Laplace Transforms: Laplace Transforms (L.T), Inverse Laplace Transform, concept of Region
of Convergence (ROC) for Laplace Transforms, Properties of L.T, Relation between IEITTand
of asignal, LaplaceTransformof certain signalsisingwaveformsynthesis.

Zi Transforms: Conceptof Z- Transform of a Discrete SequenceDistinction between
Laplace FourierandZ TransformsRegionof Convergencén Z-Transform,Constrainton



R20-CMRTC B.TechECE

ROCfor variousclasse®f signals,Inverse Ztransform Propertieof Z-transforms

UNIT T V 08L
Sampling theorem: Graphical and analytical proof for Band Limited Signals, Impulse
Sampling, Natural and Flat top Sampling, Reconstruction of signal from its samples, Effect of
undersamplingi Aliasing, Introductionto Band Pass Sampling.

Correlation: Cross Correlation and Auto Correlation of Functions, Properties of Correlation
Functin s , Energy Density Spectrum, Parseval 6s
between Autocorrelation Function and Energy/Power Spectral Density Function, Relation
between Convolution and Correlation, Detection of Periodic Signals in the presencsebijo
Correlation,Extractionof Signalfrom Noisebyfiltering.

TEXT BOOKS:
1. SignalsSystems& Communications B.P.Lathi, 2013,BSP.
2. SignalsandSystems A.V. OppenheimA.S. WillskyandS.H.Nawabi,2"Ed.

REFERENCE BOOKS:
1. SignalsandSystems SimonHaykin andVan Veen,Wiley 2" Ed.

2. SignalsandSystemdg A. RamaKrishnaRao,2008, TMH.

3. Fundamentalsf SignalsandSystems Michel J.Robert,2008, MGH
International Edition.

4. SignalsSystemsaindTransforms C. L. Philips,J.M.ParrandEveA.Riskin, 3 Ed.,
2004,PE.

5. SignalsandSystemg K. DeerghaRao,Birkhauser,2018.
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20MA304ES:Probability Theory and StochasticProcesses
B.Tech.lll Sem. L T P C

Pre-requisite: Nil

CourseObijectives:
1. Thisgivesbasicunderstandingf randomsignalsandprocessing
2. Utilization of Randonsignalsandsystemsn CommunicationgandSignalProcessing
areas.

3. ToknowtheSpectrabndtemporalkcharacteristicef RandomProcess.
4, To LearntheBasicconceptof Noisesources.

CourseOutcomes:Upon completinghis course thestudentwill beableto

1. Describegheaxiomaticformulationof modernProbabilityTheoryandrandomvariables.
Understandhe conceptof RandomProcessndits Characteristics.
Analyzetheresponsef lineartime Invariantsystenmfor aRandomProcesses.
DetermingheSpectrabndtemporalcharacteristicef RandonSignals.
Understandhe conceptof Noisein Communicatiorsystems.

ko

UNIT T | 08L
Introduction to Probability & the Concept of Random Variable: Probability introduced
through sets and Relative Frequency, Random Experiments and Sample spaces, Events,
Probability Definitions and Axioms, Joint Probability, Conditional Probability, Total Probability,
Bayeods Trdepederd Bvents. Random VariableDefinition, Conditions for a function
to be a random variable, Discrete, Continuous,and Mixed Random Variables, Distribution
Function- Properties, Density FunctionProperties. Methods of defining Conditioning Event,
Conditional Distribution, Conditional Density, and their Propertiésctor Random Variables:
Joint Distribution Function - Properties, Joint Density Function - Properties, Marginal
Distribution and Density Function§onditional Distribution and Density?oint Conditioning,
Intervalconditioning, Statisticaindependence.

UNIT 7 1l 12L
Operations On Single & Multiple Random Variablesi Expectations: Expected Value of a
Random VariableFunction of Random Variables, Moments abthg Origin: Mean, Mean
squared value, and Correlation. Central Moments: Variance, Skew, and Covariance. Moment
Generating Functicfroperties, Characteristic Functtéhr oper t i e s, Chebyshev
Distributions: Gaussian Distribution, Uniform Distribution, Exponentiastiitbution, Rayleigh
Distribution, Binomial Distribution, and Poisson Distribution. Sum of Two Random Variables,
Sum of Several Random Variables, Central Limit Theorem, (Proof not expehted)Gaussian
Random Variables, Properties, Transformation oglsi and multiple random variabldspear
Transformatiorof Gaussian Random Variables.

UNIT 7 1l 08L

Random Processe$ Temporal Characteristics: The Random Process Concept, Classification

of Processes, Deterministic and Non Deterministic ProcessesOftler Stationarity, Second
Order&WideSense Stationarity, (N-Order), and StrictSense Stationarity, Statistical
Independence Ensemble Averages, Time Averages, Ergodicity, MeanErgodic Processes,
CorrelationErgodic Processes, Autocorrelation Function and Its Properties,-Coossation
Function and Its Properties, Covariance Functions, Gaussian Random Process, Poisson Randorr
Process.
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UNIT T IV 08L

Random Processes Spectral Characteristics & Linear System Response to Random Inputs:

The Power Spectrum: Properties, Relationship between Power Spectrum and Autocorrelation
Function, The CrosBower Density Spectrum, Properties, Relationship between -€ovesr
Spectrum and CrosSorrelation Function, Random Signal Response of Linear Systems: System
Responsé Convolution, Mean and Measquared Value of Response, autocorrelation Function

of Response, Power Density Spectrum of Response, -Carsslation Funtions of Input and
Output,CrossPower Densityspectrums ofnputand Output.

UNIT T V 08L

Noise Sources & Information Theory: : Resistive/ThermaNoise Source,Arbitrary Noise
Sources, Noise equivalent bandwidth, Effective Noise Temperature and Average Noise Figure of
cascaded networks, Narrow Band noise, Quadrature representation of narrow band noise & its
properties. Entropy, Information rate, Source coding: Huffman codingnriim Fano coding,
Mutual information, Channelcapacity ofdiscretechannel,ShannorHartley law; Trade -off
betweerbandwidth ancSNR.

TEXT BOOKS:
1. Probability,Randoniariables& RandonsSignalPrinciples- PeytonZ. PeeblesTMH,

4th Edition,2001.
2. Principlesof CommunicatiorsystemdyTauband Schilling(TMH),2008

REFERENCE BOOKS:

1. RandomProcessefor EngineersBruceHajck, Cambridgeunipress,2015

2. Probability,RandomvariablesandStochastid®rocesses Athanasiod?apoulisand

S.UnnikrishnaPillai, PHI, 4" Edition,2002.

3. Probability,Statistics&RandomProcesse&. MurugesanP.GuruswamyAnuradha
Agencies 3rdEdition,2003.
Signals Systems& Communications B.P.Lathi, B.S.Publications,2003.
StatisticalTheoryofCommunicatiori S.P Eugen&avier, New AgePublications,2003

ok
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20MA305BS:Laplace Transforms, Numerical Methodsand Complex Variables

B.Tech.lll Sem. L T P C
3 1 0 4

CourseObijectives: To learn
1. ConceptPropertieof LaplacetransformsandinverseLaplacetransforms.
2. Variousmethodsgo find rootsof anequatiorand tofit the curve.
3. Howto solveordinarydifferentialequations andhtegrals usingnhumericaltechniques.
4. Differentiationandintegrationof complexvaluedfunctions.

5. EvaluationofintegralsusingC a u ¢ mtegbaformulaandC a u ¢ residuesheorem
andexpansiorof complexfunctions using a y | amdLéasu r senids.0 s

Courseoutcomes:After learningthe contentsof this paperthe studentmustbeableto
1. Usethe Laplacetransformtechniques fosolvingODE.
2. Solve transcendentalponlinear and systemof linear equationswith appropriate
numericalmethods.
3. Find numericalsolutions ofordinarydifferentialequations.
4. Analysethecomplex functiorwith referencdo their analyticity, Evaluatentegrals
usingC a u ¢ mtegratandresiduetheorems.

5 TaylandL&@a r sendse@pansion®f complexfunction.

UNIT -I: LaplaceTransforms 10L
Laplace transform of standard functions, First shifting theorem, Laplace transforms of functions
when they are multiplied and divided by O0t©o

function, Laplace transformsof special functions, Laplace trarsform of periodic functions.
Inverse Laplace transform by different methods, Convolution theorem (without Proof), Solving
ODEsby Laplacetransformmethod.

UNIT -1I: Numerical Methods-| 0L
Solution of polynomial and transcendental equationsBisection method, Iteration method,
NewtonRaphsommethodand RegulgFalsemethod.

Curve Fitting: Fitting a linear, second degree, exponential, power curve by methiedsb
squares.

UNIT -IlI: Numerical Methods-1I 8L
Numerical integration: Trapezoidaftule,S i mp sl(Bmland3/8rules.
Numerical Solutions of Ordinary Differential Equations -Tay |l or 6 s seri es, P

EulerandmodifiedE u | enetliods RungeKutta methodof fourthorder.

UNIT 71V_Complex Variables(Differentiation) 10 L

Limit, Continuity and Differentiation of Complex functions. CauchyRiemann equations
(without proof), Milne-T h 0 ms maethiod, Analytic function, Harmonic function, Finding
harmonic conjugate, Elementary analytic functions (exponential, trigonometric, logarithm) and
theirproperties.
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UNIT TV 10L
ComplexVariables (Integration)

Line integrals,C a u ¢ hhgadbem,C a u ¢ hnjedra formula, C a u ¢ lggnéralizedintegral
formula Zeros o&nalytic functions,singularities.

Complex Powerseries: T a y | seneglsa u r seanidsResiduesCauchyResidue
theorem(without proof).

TEXT BOOKS::
1. HigherEngineeringMathematics(36" Edition), B.S.Grewal, KhannaPublishers2010

2. AdvancedEngineeringiathematicg3rd edition)by R.K. Jain& S.R.K.lyengar,
NarosaPublishinglouse,Delhi.
3. Introductorymethodsf NumericalAnalysis(4" Edition), S.S.Sastry, PHI2005.

REFERENCE BOOKS:
1. ComplexVariablesandApplications(7™" Edition),J.W. BrownandR. V. Churchill,

Mc-GrawHill, 2004.

2. AdvancedEngineeringMathematics,(9th Edition), Erwin kreyszig, JohnWiley &
Sons,2006.

3. HigherEngineeringVlathematics(11" Reprint),RamanaB.V., TataMcGrawHill New
Delhi, 2010.

4. M. K. Jain,SRK lyengar,R.K. Jain,Numericalmethodsfor Scientificand Engineering
Computations New Age Internationapublishers.
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20EC306PC:Digital SystemDesignLab
B.Tech.lll Sem. L T P C
1

CourseOutcomes:On Completion ofthe course studentswill beableto

1. Realizationof Boolean Expressionsusing Gatesand universal gatesising appropriate
experimentation setup.

2. Designand realizatiorof Various Adde®& Subtractorusing appropriate
experimentatiorsetup. Combinational Circuits

3. Designandrealizationof VariousMux & ComparatorCombinationalCircuits using
appropriate experimentation setup.

4. Designandrealizationof a Synchronousand Asynchronousounterusingflip-flops using
appropriate experimentatiGetup.

5. Designand Realizationof a sequenceletectora finite state machineusing appropriate
experimentation setup.

Note: Implement usingdigital ICs, all experimentsto be carried out. List of Experiments -

Realizationof BooleanExpressionsisingGates

Designandrealizationlogic gatesusinguniversalgates

Generatiorof clock usingNAND / NOR gates

Designa4i bit Adder/Subtractor

Design andealizationofa4 i bit grayto BinaryandBinaryto GrayConverter

Designandrealizationof an8-bit parallelloadandserialout shift registerusingflip -
flops.

7. Designandrealizationof aSynchronousind Asynchronousounter usinglip -flops
8. Designandrealizationof Asynchronousounterausingflip-flops

9. Designandrealizationof8x1 MUX using2x1MUX

10. Designandrealizationof 4-bitcomparator

11. DesignandRealizatiornof asequenceletectorafinite statemachine

o0 wNE

Major Equipments required for Laboratories:
1.5V FixedRegulated?owerSupply/0-5V or moreRegulated®?owerSupply.
2. 20MHz Oscilloscopevith Dual Channel.
3. BreadboardandcomponentsirainerKit.
4. Multi meter.
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20EC307PC:Electronic Devicesand Circuits Lab
B.Tech.lll Sem.

CourseOutcomes:

On Completion of the course, students will be able to

1.Examinethecharacteristicef BJT andits applications.

2.Design various Types of BJT Amplifiers and same is verified on simulation software

3.Distinguish the characteristics of JFET, Design and analyze various JFET Amplifiers circuits.

4 Distinguishthecharacteristicef Feedbaclmplifier Circuit andsameis verified on simulation
software

5.AnalyzevariousOscillatorciruits andsames verified on simulationsoftware

Note:

1. Minimum of 10 experimentsto bedonein Hardware

2. Experiments marked with * hasto bedesigned simulated and verified in hardware.

List of Experiments:

1. Inputandoutputcharacteristicef BJT in CB Configuration
Inputand outputharacteristicef BJT in CE Configuration
Frequencyresponsd CommonEmitter BJT Amplifier (*)
Measuremenof h-parametersf transistoiin CB, CE, CC configurations
Two StageRC CoupledAmplifier (*)

Cascodamplifier Circuit(*)

DarlingtonPairCircuit

Frequencyresponsd CommonSourceFET amplifier(*)

Drainandtransfercharacteristicef FET in CS Configuration
. CurrentShuntFeedbackAmplifier Circuit(*)

11. VoltageSeriesFeedbackAmplifier Circuit(*)

12. RC phaseshift oscillator

13. HartleyandColpitts oscillators

Major Equipment required for Laboratories:
ComputeiSystemwith latestspecificationsonnected

Window XP or equivalent

SimulationsoftwareMultisim or anyequivalensimulation software
RegulatedPowerSuppliers,030V

20MHz, DualChannel CathodRayOscillo scopes.
FunctionsGeneratorsSineandSquaravavesignals

Multi meters

ElectronicComponents
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20EC308PC:BasicSimulation Lab

B.Tech.lll Sem.

CourseOutcomes:
Uponcompletingthis coursethe student willbeable to
1. ExaminevarioussignalsanddemonstratelifferentoperationsisingMATLAB.

2. Evaluatehe Fouriertransformof asignalandPlotit's magnitudeandphasespectrum.
3. TestthesamplingtheoremusingMATLAB.
4. ExamineaWSSRandomprocess.
5. Describehewaveformsynthesis usingaplacetransform angblot polezeromapsin s
planeand zplane.
Note:

1 All theexperimentsreto besimulatedusingMATLAB or equivalentsoftware
1 Minimum of 15 experimentareto becompleted

List of Experiments:
1. BasicOperation®nMatrices.

2. Generatiorof Various Signalsand Sequenceg¢Periodicand Aperiodic), suchas Unit
Impulse,Unit Step,Square Sawtooth, Triangular,Sinusoidal Ramp,Sinc.
3. Operations on Signals and Sequences such as Addition, Multiplication, Scaling,

Shifting, Folding, Computatiorof EnergyandAveragePower.

4. gi.ndinlgthe EvenandOdd partsof Signal/Sequencand Realand Imaginarypartsof
ignal.

5. Convolutionfor Signalsandsequences.

6. Auto CorrelationandCrossCorrelationfor SignalsandSequences.

7. Verification of Linearity and Time Invariance Properties of a given
Continuous/Discret8ystem.

8. Computationof Unit sample,Unit stepand Sinusoidalresponsesf the given LTI
sydemandverifying its physicalrealiazabilityand stabilityproperties.

9. GibbsPhenomeno&imulation.
10. Findingthe FourierTransformof a givensignalandplottingits magnitudeand

phasespectrum.

11. WaveformSynthesisisingLaplaceTransform.

12. Locatingthe Zerosand Polesand plotting the Pole Zero mapsin S-planeand Z-
Planefor the giventransferfunction.

13. Generatiorof Gaussiamoise (Realand Complex)Computatiorof its meanM.S.
Valueandits Skew,Kurtosis,and PSD, ProbabilitRistribution Function.

14. Verification of SamplingTheorem.

15. Removalof noisebyAutocorrelatiory Crosscorrelation.

16. Extractionof PeriodicSignalmaskedoynoiseusingCorrelation.

17. Verification of WeinerK hintchineRelations.

18. CheckingaRandonProcesdor Stationarityinwidesense.

Major Equipments required for Laboratories:
1. ComputeiSystemwith latestspecificationsonnected

2. Window XP or equivalent
3. SimulationsoftwareMATLAB or anyequivalensimulationsoftware
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20MC309GS:Gender SensitizationLab
B.Tech.lll Sem. L T P C

COURSEDESCRIPTION

This course offers an introduction to Gender Studies, an interdisciplinary field that asks
critical questions about the meanings of sex and gender in society. The primary goal of this
course is to familiarize students with key issues, questions and debates in Gender Studies, both
historical and contemporary. It draws on multiple discipliiiesuch as literature, history,
economics,psychology, sociology, philosophy, political science,anthropologyand media
studiesi to examineculturalassumptionabout sexgenderandsexuality.

This course integrates analysis of current events through stoickessintations, aiming
to increaseawarenesof contemporaryand historical experiencesof women, and of the
multiple ways that sex and gender interact with race, class, caste, nationality and other social
identities. This coursealsoseeksto build an understandingand initiate and strengthen
programmes combating genew®ased violence and discrimination. The course also features
several exercises and reflective activities designed to examine the concepts of gender, gender
basedviolence, sexuality, and rights. It will further explore the impact of genderbased
violenceon educationhealthanddevelopment.

Objectivesof the Course:

1. Todevelops t u d semsibiktyvithregardto issuesof gendelin contemporaryndia.
To provideacritical perspectiventhesocializationrof menand women.
To introducestudentdo informationaboutsomekeybiological aspect®f genders.
To exposdhe studentto debate®nthepolitics andeconomicof work.
To helpstudents refleatriticallyon genderviolence.
To exposestudentso moreegalitarianinteractionshetweermenandwomen.

o ukwn

Learning Outcomes:

1. Students will have developed a better understanding of important issues related to
gender inrcontemporaryndia.

2. Studentswill be sensitizedto basic dimensionsof the biological, sociological,
psychological and legal aspects of gender. This will be achieved through discussion of
materialsderivedfrom researchfacts,everydayife, literature andilm.

3. Students will attain a finer grasp of how gender discrimination works in our society and
howto counterit.

4. Studentswill acquireinsightinto thegenderedlivision of labourandits relationto
politics andeconomics.

5. Menandwomenstudentsandprofessionalsvill bebetterequippedo work and live
togetherasequals.

Studentswill developasensef appreciatiorof womenin all walksof life.
7. Through providing accountsof studiesand movementsas well asthe new laws that

o
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provide protectionandrelief to women,the textbookwill empowerstudentso
understané@nd respond tgenderviolence.

UNIT - I: Understanding Gender

Introduction: Definition of GendeBasic Gender Concepts and Terminokdgyploring Attitude
stowards GenderConstruction of GendefSocialization: Making Women, Making Men-
Preparingor WomanhoodGrowingup Male.First lessongn Caste.

UNIT 71 II: GenderRolesand Relations
Two or Many?-Struggles with Discriminatiosender Roles and Relatieiigpes of Gender

RolesGender Roles and Relationships Matrix-Missing WomenSex Selection and Its
ConsequenceBeclining Sex Ratio. Demographic Consequendéasnder Spectrum: Beyond
the Binary

UNIT 1 Ill: Genderand Labour
Division and Valuation of LabourHousework: The Invisible Labor i MyMotherd o e s n 6t

Wor k. 0 A Sh aWoekt Its éoliticooamal Economicd-act and Fiction. Unrecognized
and Unaccountedwork. -Gender DevelopmentissuesGender, Governanceand Sustainable
DevelopmeniGenderand HumarRightsGenderand Mainstreaming

UNIT 1 IV: Gender- Based Violence

The Concept of ViolenceTypes of Gendebased Violenc&enderbased Violence from a
Human RightsPerspectiveSexual Harassment: Say N@Bexual Harassment, not Eteasing
Copingwith EverydayHarassmentFurtherReadingfiCh up ul u o .

Domestic Violence: SpeakingOut Is Home a Safe Place?-When Women Unite [Film].
Rebuilding Lives. Thinking about Sexual Violence Blaming the Victim-fi IFought for my

Lifeée. o

UNIT 1 V: Genderand Culture

Gender and FilaGender and Electronic Med{aender and Advertisemefender and Popular
Literature Gender Development Issu€ender Issue&ender Sensitive Languag&ender and
PopularLiterature- JustRelationshipsBeingTogetheras Equals

Mary Kom and Onler. Love and Acid just do not Mix. Love Letters. Mothers and Fathers. Rosa

ParksTheBraveHeart.

Note Since it is Interdisciplinary Course, Resource Persons can be drawn from the fields
ofEnglish Literature or Sociology or Political Science or any other qualified faculty who
hasexpertisein this field from engineeringdepartments.

1 Classes will consist of a combination of activities: dialoguebased lectures,
discussions, collaborative learning activities, group work anddiass assignments.
Apart from the above prescribed book, Teacherscan make use of any authentic
materials relate to thetopics givenin thesyllabusoni Gender 0.

1 ESSENTIAL READING : The T eawardsoaoWorld ofi Equals: A Bilingual
Textbooko n G e n evrittendby A.Suneetha,Uma Bhrugubanda,DuggiralaVasanta,
RamaMelkote,Vasudhdagaraj,AsmaRasheedGoguShyamalaDeepaSreenivagand
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SusieTharyublished by Telugu Akademi, TelanganaGovernmentin 2015.

ASSESSMENTAND GRADING:
9 Discussion& ClassroonParticipation20%
1 Project/AssignmenB0%
1 EndTermExam:50%
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20EE401ES:Network Analysis
B.Tech.lV Sem.

w -

Pre-Requisites:BasicElectricalandElectronicsEEngineering

CourseObjectives:

1. Tounderstandhebasicconceptof RLC circuits,networktheoremsandi t 6 s fr eque
domainanalysis.
To understandhe basicsof magneticcircuitsandnetworktopology.
To knowthebehaviorof the steadystatesandtransientstatesn RLC circuits.
To studythetransferfunctionandnetworkfunctions inS domain.

5. Tounderstandhetwo portnetworkparameteranddesignof attenuatocircuits.
CourseOutcomes:Uponsuccessfutompletionof thecourse studentswill beableto:

1. Acquire the knowledge on basic RLC circu

frequencydomain analysis

AN

2. Analyzethe knowledgeof magneticcircuitsandnetworktopology.

3. Analyzethe Steadystateand transienstates of RLCCircuits.

4. Analyzethe networkfunctions in Sdomain.

5. lllustrateandanalyzethe knowledg®f characteristicef thetwo port network

parameterand design oattenuator circuits.

UNIT T | 121
Network theorems (AC & DC): Network reduction using stalelta conversions, Super position
theorem, Theveninds theorem, Nortondsocityheor e
theoremMi | | ntheard@mgompensatiotheorem.

Frequency Domain Analysis:Series and parallel ResonancBesonance curves, Bandwidth,
gualityfactor.

UNIT 7 1 10L
Magnetic Circuits: Self and Mutual inductancesco-efficient of coupling, dot convention,
coupled circuits, equivalentT for Magneticallycoupledcircuits, Ideal Transformer.

Network Topology: Definition, Incident matrix, loop matrix, Basic esét and tie set matrices
for planarnetworksand networkequilibriumequations.

UNIT 7 1l 08L
Steady state and transieahalysis of RC, RL and RLC Circuits, Circuits with switches,
step response2™ order RLC Circuits, Root locus, damping factor, over damped, under
dampedcriticallydampedcases.

UNIT T IV 08L
Network Analysis using Laplace transform techniquéC, RL ad RLC circuitresponse for
step,impulse exponentiaxcitation angeriodicexcitation.

UNIT iV 10L
Two portnetworkparametersZ, Y, ABCD, h andg parameterspetworkfunction, drivingpoint
andtransferfunctionsi usingtransformed (SyariablesPoles andZeros.

Attenuators: StandardT, 7 L Sections,Characteristicimpedanceimage transfer constants,

Designof Attenuators.
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TEXT BOOKS:
rd

1. NetworkAnalysisi VanValkenburg,3 Ed.,Pearson,2016.
2. EngineeringCircuit Analysisi William HaytandJackE Kemmerly, MGH,
8"Edition,1993.

REFERENCE BOOKS:
1. ElectricCircuitsi J.EdministerandM. Nahvii S ¢ h a ©Ouatlthess, McGrawHill
Education,1999. )
2. Networks,LinesandFields- JDRyder,PHI, 2 " Edition,1999.
3. NetworkAnalysis andsynthesig RavishR Singhi McGrawHill education.
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20EC402PC:Analog and Digital Communications
B.Tech.lV Sem.
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Prerequisite: ProbabilitytheoryandStochastid®rocesses

CourseObjectives:
1. Todevelopability to analyzesystemrequirement®f analoganddigital
communicatiorsystems.

2. Tounderstandhe generationdetectionof variousanaloganddigital modulation
techniques.

3. Toacquiretheoreticaknowledgeof eachblockin AM, FM transmitterandreceivers.
4. Tounderstandheconceptof basebandransmissions.

CourseOutcomes:Upon completinghis course the studentwill beableto
1. lllustratesanddesignof variouscontinuousvave andanglemodulationand
demodulatiortechniques

2. Relatetheeffectof noise presernh continuousvaveandanglemodulationtechniques.
3. AcquiretheknowledgeaboutAM , FM TransmitterandReceivers
4. AnalyzeanddesignthevariousPulseModulationTechniques.
5. Understandheconceptf Digital ModulationTechniqguesandBaseband
transmission.
UNIT 7 | 10L

Amplitude Modulation: Need for modulation, Amplitude ModulationTime and frequency
domain description, single tone modulation, power relations in AM waves, Generation of AM
waves- Switchingmodulator Detection ofAM Waves- Envelopedetector DSBSCmodulation

- time and frguency domain description, Generation of DSBSC Wagalanced Modulators,
Coherent detection of DSBC Modulated waves, COSTAS Loop, SSB modulatitime and
frequency domain description, frequency discrimination and Phase discrimination methods for
gereratingSSB,Demodulatiorof SSBWaves principle of Vestigialsidebandmodulation.

UNIT 7 1l 10L

Angle Modulation: Basic concepts of Phase Modulation, Frequency Modulation: Single tone
frequency modulation, SpectrumAnalysis of SinusoidalFM Wave using Bessel functions,
Narrow band FM, Wide band FM, Constant Average Power, Transmission bandwidth of FM
Wave- Generation of FM SignalArmstrong Method, Detection of FM Signal: Balanced slope
detector, Phase locked loop, Comparison of FM and AM., Conceptregmphasis and de
emphasis.

UNIT 7 1l 08L

Transmitters: Classificationof TransmittersAM TransmittersFM Transmitters
Receivers:Radio Receiver Receiver Types Tuned radio frequency receiver, super heterodyne

receiver, RF section and Characteristics- Frequencychanging and tracking, Intermediate
frequency, Image frequency, AGC, Amplitude limiting, FM Receiver, Comparison of AM and
FM Receivers.
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UNIT T IV 10L

Pulse Modulation: Types of Plse modulationPAM, PWM and PPM. Comparison of FDM and
TDM. Pulse Code Modulation:PCM Generation and Reconstruction, Quantization Noise; Non
Uniform Quantization and Companding, DPCM, Adaptive DPCM, DM and Adaptive DM, Noise
in PCMandDM.

UNIT i V 10L
Digital Modulation Techniques: ASK- Modulator, Coherent ASK Detector, FSKiodulator,
Non CoherentFSK Detector, BPSK- Modulator, CoherentBPSK Detection. Principles of
QPSK,Differential PSKandQAM.

Baseband Transmission and Optimal Reception of Digital Signal: A BasebandSignal
ReceiverProbabilityof Error, OptimumReceiver, CohererReception]Sl, Eye Diagrams.

TEXTBOOKS:
1. AnalogandDigital Communication$ SimonHaykin, JohnWiley, 2005.
2. ElectroniccCommunicatiorSystems-undamentalthroughAdvancedWayne

Tomasi 5t Edition, 2009, PHI.
REFERENCE BOOKS:
1. Principlesof CommunicatiorSystems HerbertTaub,DonaldL Schilling, Goutam
Saha3'd Edition, McGraw-Hill, 2008.

ElectronicCommunicationg DennisRoddyandJohnCoolean, 4"Edition, PEA,2004
Electronics& CommunicatiorBystemi GeorgeKennedyand Bernardauvis,
TMH,2004.

4. AnalogandDigital Communicationn K. SamShanmugamyVilley, 2005.

wn
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20EC403PC:Electronic Circuits and PulseCircuits
B.Tech.lV Sem. L T P C

Pre-requisite: ElectronicDevicesandCircuits

CourseObijectives:
1. Tounderstandoncepts ofarioustypesof largesignalamplifiersandtuned
amplifiers.

To understandhe conceptof Linearwaveshapingeircuitsfor differentsignals..
TolearntheConceptof Non-Linearwaveshaping.

2
3.
4. Toconstruct varioumulti vibratorsusingtransistorandUJT.
5. Tounderstand theoncept®f varioussweepcircuits.

CourseOutcomes:Upon completinghis course thestudentwill beableto

1. Categorizesarioustypesof largesignalamplifiersandtunedamplifiers.
2. Classifyandanalyzethe conceptof linearwaveshapingeircuitsfor differentsignals.
3. Understanc&andAnalyzethe Conceptof Non-Linearwaveshapingeircuits
4. AnalyzeandDesignMulti vibratorsfor variousapplications.
5. Summerisesweepcircuitsoperationandi t apptications.
UNIT T1 10L

Large Signal Amplifiers: Class A Power Amplifier- Seriesfed and Transformercoupled,
ConversionEfficiency, ClassB Power Amplifier- Push Pull and Complimentary Symmetry
configurations, Conversion Efficiency, Principle of operation of Class AB and ClassiC
Amplifiers.

Tuned Amplifiers: Introduction, Single Tuned AmplifieQuality factor, frequency response
of tunedamplifier, Conceptf StaggeMunedand Synchronoug uning.

UNIT 7l 10L

Linear Wave Shaping: Responses of RBigh pass circuit and low pass circuits to sinusoidal,
step,pulse, square, ramp and exponential inputs, RC circuit as a differentiator and integrator,
uncompensatednd compensated attenuators, RLC circuits and their response for step input,
ringingcircuit.

UNIT 1l 10L
Non-Linear Wave Shaping: Clipping circuits with diodes, clipping at two independent
levels,transfer characteristics of clippers, mditide circuis, transient and steady state response
of a diode clamping circuit, clamping circuit theorem, practical clamping circuits, effect of diode
characteristiceon clampingvoltage,transfercharacteristics aflampers.

UNIT 71V 121
Multivibrators : Analysis and Design of Bistable, Monostable, Astable Multivibrators and
Schmitt trigger usingransistorsJT Characteristics andJT asRelaxationoscillator.

UNIT -V 8L

Time Base Generators General features of a Time base Signal, Methods of Gergratime

Base Waveform, concepts of Transistor Miller and Bootstrap Time Base Generator, Methods of
Linearityimprovement.
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TEXT BOOKS:
1. IntegratecElectronics JacobMillman, ChristosC Halkias,McGrawHill[Education.

2. ElectronicDevicesConventionabndcurrentversion-ThomasL. Floyd 2015,Pearson.
3. Pulse Digital andSwitchingWaveforms JacotMillman, HerbertTaub,McGrawHiill,
39 Edition.

REFERENCE BOOKS:
1. Pulse SwitchingandDigital Circuits, David A. Bell, Oxford UniversityPresq2015)

2. ElectronicDevicesandCircuits,David A. Bell SthEdition,Oxford.

3. ElectronicDevicesandCircuitstheory RobertL. Boylesteadl.ouis Nashelsky,
11thEdition, 2009,Pearson.

4. ElectronicDevicesandCircuits-SalivaHanan PHI
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20EC404PC:ElectromagneticWavesand TransmissionLines

B.Tech.lV Sem. L T P C

Pre-requisite: Applied Physics

CourseObijectives:

1. To learn the Basic Laws, Concepts and proofs related to Electrostatic Fields and
Magnetostatid-ields,andapplythemto solvephysics andngineeringproblems.

2. To distinguish between static and time-varying fields, and understandthe
significance andu i | ity of Maxwel |l 6s Equations
gainabilityto providesolutionsto communicatiorengineeringproblems.

3. To analyze the characteristics of Uniform Plane Waves (UPW), determine their
propagatiorparameterandestimatehesamefor dielectric and dissipativeedia.

4. To study the propagation, reflection and transmission of plane waves in bounded
andunboundednedia.

CourseOutcomes:Upon completinghis coursethestudent willbe ableo

1. Acquiretheknowledge oBasicLaws,Conceptsandproofsrelatedto Electrostatic
Fieldsand MagnetataticFields.

2. Distinguishbetweerthe staticandtime-varyingfields; establisnthe corresponding
setsof Maxwel | 6s EquConditiane.s and Boundary

3. Analyzethe Wave Equationsfor good condictors,good dielectricsand evaluate
theUPW Characteristic$or several practical medf interest.

4. lllustratethetransmissionine parameterandconfigurations.

5. DesignandAnalyzetransmissiotinesusingSmithchart.

UNIT 7 1 10L
Electrostatics: Co u | o balw,0Hectric Field Intensity i Fields due to Different Charge
Distributions, Electric Flux Density, Gauss Law and Applications, Electric Potential, Relations
Between E and V, Ma x w e Two GEgjuations for Electrostatic Fields, Energy Density.
Convection and Conduction Currents, Dielectric Constant, Isotropic and Homogeneous
Dielectrics, Continuity Equation, Relaxation Time, Po i s samch 6 & p | aHgeatoss,
Capacitancé ParallelPlate,Coaxial,SphericalCapacitors.

UNIT 7 II 12L
Magnetostatics:Biot-Savart 6 s Law, Ampereds Circuital
Density, Ma x w e Twlo &guationsfor MagnetostaticFields, Magnetic Scalar and Vector
PotentialsForces du¢o MagneticFields,A mp e F@a@lsaw.

Ma x w e [Eduétiesns (Time Varying Fields): F ar a dlaw @msl Transformer EMF,

|l nconsi stency of Ampereds Law and Displacen

Different Forms, Conditions at a Boundary Surface - Dielectric-Dielectric and Dielectric
Conductornterfaes.

UNIT 7 1l 08L

EM Wave Characteristics: Wave Equationsfor Conductingand Perfect Dielectric Media,
Uniform Plane Waves$ Definitions, Relation between E & H, Sinusoidal Variations, Wave
Propagation in Lossless and Conducting Media, Conductors & Dieletti@saracterization,
Wave Propagationin Good Conductorsand Good Dielectrics, Polarization. Reflection and
Refractionof PlaneWavesi NormalandOblique Incidencedor both PerfectConductor and
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Perfect Dielectrics, Brewster Angle, Critical Angle and Total Internal Reflection, Surface
ImpedancePoyntingVectorandPoyntingTheorem.

UNIT T IV 08L
Transmission Lines - I: Types, Parameters,TransmissionLine Equations, Primary &
Secondary Constants, Equivalent Circuit, Characteristic Impedance, Propagation Constant, Phase
and Group Velocities, Infinite Line Concepts, Lossless / Low Loss Characterization, Types of
Distortion, Condition for Distortion less line, Minimum Attenuation, Loading - Types of

Loading.

UNIT TV 08L
Transmission Lines i Il: Input ImpedanceRelations, SC and OC Lines, Reflection
Coefficient, VSWR. &/ 4/ 2-/ Bines i Impedance Transformations,Smith Chart 1
Configuraion andApplications,Single StukbiMatching.

TEXT BOOKS: "
1. Principlesof Electromagneticd MatthewN.O. sadikuandS.V. Kulkarni, 6 E(d.,
Oxford UniversityPress AisanEdition,2015.
2. ElectromagnetidVavesandRadiatingSystemsi E.C.Jordanand K.G. Balmain,

2ndEd., 2000,PHI.
3. TransmissiorLinesand Network§ UmeshSinha,SatyaPrakashar2001,(Tech. India
Publications)New Delhi.

REFERENCE BOOKS: "
1. EngineeringElectromagnetic§ William H. Hayt Jr. and JohnA. Buck, 8 g4
McGrawHill,2014 ’

2. Engineeringzlectromagneticé Nathanlda, 2 ndEd.,2005,Springer(|ndia) Pvt.
Ltd., New Delhi.

3. Electromagnetidield theoryandtransmissioriinesi G.SashibhusharRao,Wiley
India, 2013.

4. Networks,LinesandFields- JDRyder,PHI, 2nd Edition, 1999.
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20EC405PC:Linear IC Applications

B.Tech.lV Sem.

Pre-requisite: ElectronicDevices and Circuits

CourseObjectives: The mainobjectives othecourseare:
1. Tointroducethebasicbuildingblocksof linearintegratedcircuits.
2. Tointroducehetheoryandapplicationsof analogmultipliers andPLL.

3. Tointroducetheconcept®of waveformgeneratiorandintroducesomespeciaffunction
ICs.

CourseOutcomes:Uponcompletingthis course the studentwill beable to

1. Understanaperationabmplifierswith linearintegratectircuits.

2. Discusghevariousapplicationof Op-Amps.

3. Explaintheoperatiorof varioustypesof filters, varioustypesof multi-vibrators& design
them

4. Understandhefunctionaldiagramsandapplicationsof IC 555and IC565andApply them
for design differenapplication

5. Classifyandanalyzetheoperatiorof varioustypesof analogto digital anddigital to
analogconverters Design them.

UNIT T | 10L
Integrated Circuits: Classification, chip size and circuit complexity, basic information of Op
amp, ideal and practical Op-amp, internal circuits, Op-amp characteristics,DC and AC
Characteristics,741 op-amp and its features, modes of operationinverting, nor-inverting,
differential.

UNIT 7 Il 10L
Op-amp and Applications: Basic information of Op-amp, instrumentationamplifier, ac
amplifier, V to | and | to V converters,Sample& hold circuits, multipliers and dividers,
differentiators and integrators,comparators,Schmitt trigger, Multi vibrators, introduction to
voltage regulatordeaturesnf723

UNIT 7 1l 08L
Active Filters & Oscillators: Introduction, 1st order LPF, HPF filters, Band pass, Band reject
and all pass filters. Oscillator types and principle of operatiee, Wien and quadrature type,
waveformgenerators triangular,sawtooth squae wave and VCO.

UNIT 7 IV 08L
Timers & Phase Locked Loops:Introduction to 555 timer, functional diagram, monostable and
astable operationsand applications, Schmitt Trigger. PLL - introduction, block schematic,
principlesanddescriptionof individual blocks of565.

UNIT 7 V 08L
D-Aand A-D Converters: Introduction, basic DAC techniques, weighted resistor DAZRR
ladder DAC, inverted R-2R DAC, and IC 1408 DAC, Different types of ADCs - parallel
comparator type ADC, counter type ADC, successive apmration ADC dual slope integration
type ADC, DAC andADC specifications.

TEXT BOOKS:
1. LinearintegratedCircuits,D. RoyChowdhuryNew Age Internationalp) Ltd.

2. Op-Ampsé& LinearICs, RamakantiA. GayakwadPHI
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REFERENCESBOOKS:

1.

2.

OperationalAmplifiers & Linear IntegratedCircuits, R.F. Coughlin & Fredrick F.
Driscoll,PHI.

OperationaAmplifiers & Linear IntegratedCircuits: Theory& Applications,
DentonJ. Daibey,TMH.

Designwith OperationaAmplifiers & AnalogIntegratedCircuits, SergioFranco,
McGrawHiill.

Digital FundamentalsFloyd andJain,PearsonEducation.
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20EC406PC:Analog and Digital CommunicationsLab

B.Tech.lV Sem. L T P C
1

CourseOutcomes:At theendof the course, the studentll beable to:

1. Analyze different AM and FM Modulation & Demodulation Technique using appropriate
experimentatiorsetup
DesigndifferentMultiplexing Techniquesisingappropriateexperimentatiorsetup.
DesigndifferentPulseModulationTechniquesisingappropriateexperimentatiosetup.
Designandanalyzedifferent Shift Keying Techniquesisingappropriateexperimentatiorsetup

DesignandanalyzeDifferent Quadratureshift Keying Techniquesisingapproprate
experimentatiorsetup

aprwN

Note:
1. Minimum 12 experimentshouldbe conducted:
2. All theseexperiment@areto besimulatedfirst eitherusingMATLAB, COMSIM or
anyothersimulationpackageand therto berealizedin hardware

List of Experiments:
1. (i) Amplitude modulationanddemodulatior(ii) Spectrumanalysisof AM

(i) Frequencymodulatioanddemodulation (ii)Spectrumanalysisof FM
DSB-SCModulator&Detector

SSB SCModulator& Detector(Phaseshift Method)
Frequencyivision Multiplexing & De multiplexing
PulseAmplitudeModulation&Demodulation
Pulsewidth Modulation&Demodulation
PulsePositionModulation&Demodulation

. PCMGeneratiorandDetection

10. DeltaModulation

11. Frequencyhift Keying: GeneratiorandDetection
12. BinaryPhaseshift Keying: Generatiorand Detection
13. GeneratiorandDetection(i) DPSK(ii) QPSK

©ooNOOOAWN

Major Equipments required for Laboratories:

CROs:20MHz

FunctionGenerators:2MHz

SpectrumAnalyzer

Regulated?owerSupplies:030V

MAT Lab/EquivalentSimulationPackageavith Communicatiortoolbox
AnalogandDigital ModulationandDemodulationTrainerKits.

ook wdpE
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20EC407PC:Electronic Circuits and PulseCircuits Lab

B.Tech.lV Sem.
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CourseOutcomes
At theendof thecoursethe student wilbeableto:
1. Analyzedifferentpoweramplifiersusingappropriatexperimentatiosetup
2. Designdifferentlinearandnonlinearcircuitsusingappropriateexperimentatiorsetup.
3. Designdifferentnonlinearcircuits usingappropriateexperimentatiosetup.
4. Designandanalyzedifferentmultivibrator usingappropriateexperimentatiosetup
5. DesignandanalyzeMiller SweepCircuit usingappropriateexperimentatiosetup
List of Experiments:
1. RChighpasscircuit asdifferentiator(Squaravave input)
RC low pas<circuit asintegrator(Squarevaveinput)
Typesof Clippersat differentreferencevoltages
Typesof Clampersat differentreferencevoltages
Transistorasaswitch
ClassA PowerAmplifier
ClassB Complementarg SymmetryPowerAmplifiers
Bistable Multivibrator.
DesignaMonostableMultivibrator
10. DesignanAstable Multivibrator
11. Theoutputvoltagewaveformof Miller SweepCircuit

© © N o gk~ e

Major Equipment required for Laboratories:
RegulatedPowerSuppliers,030V

20MHz, DualChannel CathodRayOscilloscopes.
FunctionsGeneratorsSineandSquarevavesignals
Multimeters

ElectronicComponents/Traingits.

o b~ WD
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20EC408PC:IC Applications Lab
B. Tech.lV Sem.

CourseOutcomes

At theendof the course thestudent willbeableto:

1. AnalyzedifferentModesof Operationof Op Amp usingappropriateexperimentatiorsetup

2.Design andAnalyzedifferentCombinational Circuipplications ofOp Amp Circuits using
appropriate experimentation setup.

3. Design andAnalyzedifferent Active filter Applicationsof Op Amp Circuitsusingappropriate
experimentation setup.

4. Design and analyze different multi vibrator of Op Amp Circuits using appropriate
experimentatiorsetup

5. Design andanalyzeVoltageRegulatorof Op Amp Circuitsusingappropriateexperimentation
setup

Note: Verify the functionalityofthe IC in the givenapplication

Designand Implementation of:

1. InvertingandNon-InvertingAmplifiers usingOp Amps
AdderandSubtractorusingOp Amp.
ComparatorsisingOp Amp.

IntegratorCircuit usinglC741.
DifferentiatorCircuit usingOp Amp.
Activefilter ApplicationsLPF,HPF(First Order)
IC 741waveformGeneratorsSine,SquarevaveandTriangularWaves.
Mono-StableMulti vibratorusingIC555.
A stablemulti vibratorusinglC555.
. SchmittTriggerCircuitsusinglC741.
. IC 565-PLLApplications.
. VoltageRegulatousinglC723
. Threeterminalvoltageregulators7805,7809,7912

©WooN RN

el el el =
w N Rk o

Major Equipmentsrequired for Laboratories:
5V FixedRegulatedPowerSupply/ 85V or moreRegulated®owerSupply.

20MHz Oscilloscopavith DualChannel.
BreadboardandcomponentsirainerKit.
Multi meter.

e
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20MC409CI: Constitution of India

B.Tech.lV Sem. L T P C
3 0 0 0
The Constitution of India is the supreme law of India. Parliament of India cannot mak
law which violates the Fundamental Rights enumerated under thdllPaftthe Constitution.
The Parliament of India has been empowered to amend the Constitatien Article 368,

however, It cannot wuse this power to cha
been ruled and explained by the SupremeCourt of India in its historical judgments.The
Constitution of 1 ndia r efilaenoders antl pragressideecance

historically developedby the thinkersof i | i b e ri ar idedogyavhich hasbeenrecognized
as one of the most popular political ideology and result dbiisl strugglesagainst arbitrary
use of sovereign power by state. The historic revolutions in Frd&tmgland, America and
particularly European Renaissance and Reformation movement have resulted into prog
|l egal reforms i nonahlei sfrmor m no fmafincyo ncsotui ntturtiie
made by borrowing models and principles from many countries including United Kingdon
America.

The Constitution of India is not only a legal document but it also reflects social, political
economic perspectives of the Indian Soci
said that Indian constitution reflects ideals of its freedom movement; however, few critics
argued that it does not truly incorporate our own ancegdllheritage and cultural values. N
|l aw can be fAstatico and therefore the Co
hundred times. These amendments reflect political, social and economic developments si
year 1950. Thdndian judicary and particularly the Supreme Court of India has played
historic role asthe guardianof people.It has been protecting notonly basicideals of the
Constitution but also strengthened the same through progressive interpretations of the tex
Constitution. The judicial activism of the Supreme Court of India and its historic contribut
has been recognized throughout the worl d
inthewor | do.

Coursecontent
1. Meaningofthe constitutionlaw andconstitutionalism

Historical perspectivef the Constitutionof India
Salientfeaturesandcharacteristicef the Constitutionof India
Schemefthe fundamentatights
Theschemeofthe FundamentaDutiesandits legal status
TheDirectivePrinciples ofStatePolicyi Its importanceandimplementation
Federabtructureanddistributionof legislativeandfinancialpowersbetween the
Unionandthe States
8. ParliamentarfFormof Governmenin Indiai Theconstitutionpowersandstatusof

thePresidenof India

9. AmendmenbftheConstitutionaPowers andProcedure
10. Thehistoricalperspectivesf theconstitutionabmendments India
11. EmergencyProvision®ationalEmergency, PresideRule,FinancialEmergency

12. LocalSelfGovernmeni ConstitutionalScheme irindia
13. Schemeofthe FundamentaRightto Equality

No oL
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14. Schemeof the FundamentaRight to certainFreedonunderArticle19
15. ScopeoftheRightto Life andPersonalibertyunderArticle21.
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20EC501PC:MICROPROCESSORSAND MICROCONTROLLERS
B. Tech.V Sem. L T P C
- : 3 0 0 3
Prerequisite: Nil
CourseObjectives:
1. Tofamiliarizethearchitecturef microprocessorandmicrocontrollers.
2. To providethe knowledgeaboutinterfacingtechnique®f bus &memory.

3. Tounderstandheconceptof ARM architecture.
4. To studythebasicconceptof AdvancedARM processors.

CourseOutcomes:Uponcompletingthis coursethestudent willbeableto

1. Understandhe internal architecture prganizationand assemblyanguageprogrammingof
8086processors.

2. Analyzetheinternalarchitectureprganizatiorandassembly languagaogrammingpf
8051/controllers.

3. lllustrate theinterfacingtechniqueto 8086and8051basedsystems.

4. Understandhe internal architectureof ARM processorsand basic conceptsof advanced
ARM processors.

5. Createthereal timeprojects usingrrocessor andontrollers.

UNIT -I

8086 Architecture: 8086 Architecturg-unctional diagram, Register Organization, Memory
SegmentationProgrammingModel, Memory addressesPhysical Memory Organization,
Architectureof 8086, Signal descriptions of 8086terrupts of8086.

Instruction Set and Assembly Language Programming of 8086 Instruction formats,
Addressing modeslnstruction Set, AssemblebDirectives, Macros, an&imple Programs
involving Logical, Branch and Callnstructions, SortingStringManipulations.

UNIT -II:

Introduction to Microcontroll ers: Overview of 8051 Microcontroller, Architecturé/O
Ports,MemoryOrganizationAddressingModes andnstruction sebf 8051.

8051 Real Time Control:Programming Timer Interrupts, Programming External Hardware
Interrupts, Programming the Serial Comnuation Interrupts, Programming 8051 Timers
andCounters.

UNIT 11

I/O And Memory Interface: LCD, Keyboard, External Memory RAM, ROM Interface,
ADC, DAC Interface to8051.

Serial Communication and Bus Interface:Serial Communication Standards, Serial Data
Transfer Scheme, On board Communication Interfé@€sBus, SPI Bus, UART; External
CommunicatiorinterfacesRS232,USB.

UNIT TIV:

ARM Architecture: ARM Processor fundamentals, ARM ArchitecturéRegister, CPSR,
Pipeline, exceptionsand interrupts interrupt vector table, ARM instruction set 1 Data

processing,Branch instructions, load store instructions, Software interrupt instructions,

Program status register instructions, loading constants, Conditional exednitioduction to
Thumb instructions.
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UNIT T V:
Advanced ARM Processors:Introductionto CORTEXProcessornndits architecture,
OMAP Processor and it&rchitecture.

TEXT BOOKS:

1.

Advanc%d\/licroprocessorandPeripherals‘i A. K. RayandK. M. Bhurchandani,
n

TMH, 2  Edition 2006.

. ARM SystemDevelopersguide, Andrew NSLOSS, Dominic SYMES, Chris

WRIGHT, Elsevier, 2012

REFERENCE BOOKS:

1.
2.
3.

The8051Microcontroller,Kenneth.J. Ayala, Cengage!_earning,E}rCl Ed,2004.
MicroprocessorandInterfacing,D. V. Hall, TMGH, 2nd Edition2006.

The 8051 Microcontrollers, Architecture and Programming and Applicatitbridma
Rao,AndhePallavi, Pearson, 2009.

Digital Signal Processing and Applications with the OMAR38 Experimeter,
DonaldReay, WILEY2012.
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20EC502PC:DATA COMMUNICATIONS AND NETWORKS
B.Tech.V Sem. L T PC
3 0 0 3
Pre-requisite: Digital Communications
CourseObjectives:
1. Tointroducethe Fundamentals afata communicationetworks
. Todemonstratéhe Functionsof variousprotocols oData link layer.
. To demonstrat&unctioningof variousRoutingprotocols.

2
3
4. Tointroducethe Function®f variousTransporiayer protocols.
5. Tounderstandhesignificanceof applicationlayer protocols

CourseOutcomes:Uponcompletingthis coursethestudent willbeableto
1. Understandhe Categoriesandfunctionsof variousDatacommunicatiorNetworks
2. Design andanalyzevariouserrordetectiontechniques.
3. Demonstratéhemechanism ofoutingthedatain networklayer
4. Understandhesignificanceof variousFlow controlandCongestiorcontrolMechanisms
5. Understandhe Functioningf variousApplicationlayerProtocols.

UNIT - I

Introduction to Data Communications: ComponentsData RepresentationPata Flow,
Networks Distributed Processing, Network Criteria, Physical Structures, Network Models,
Categories of Networks Interconnection of Networks, The Intérn&tBrief History, The
Internet Today, Protocol and StandardsProtocols, Standards,StandardsOrganizations,
Internet Standards Network Models, Layered Tasks, OSI model, Layersin OSI model,
TCP/IP Protocol Suite, Addressing Introduction, Wireless Links and Network Characteristics,
WiFi: 802.11WirelessLANs-The802.11Architecture.

UNIT - II:

Data Link Layer: Links, Access Networks, and LAN#troduction to the Link Layer, The
Services Provided by the Link Layer, Types of errors, Redundancy, Detection vs Correction,
Forward error correction Versus Retransmission Hietection and Correction Techniques,
Parity Checks, Check summing Methods, Cyclic Redundancy Check (CRC) , Framing, Flow
Control and Error Control protocols , Noisy less Channels and Noisy Channels,,HDLC
Multiple Access Protocols,RandomAccess ,ALOHA, Controlled access,Channelization
Protocols.

UNIT - Il

The Network Layer: Introduction, Forwarding and Routing, Network Service
Models,Virtual Circuit and Datagram Networks i Virtual - Circuit Networks, Datagram
Networks, Origins of VC and Datagram Networks, Inside a Routerlnput Processing,
Switching, Output Processing, Queuing, The Routing Control Plane, The Internet
Protocol(IP):Forwarding and Addressing in the Interitagram format, Ipv4 Addresgn
InternetControl Messag@rotocol(ICMP),IPv6.

UNIT -1V:

Transport Layer: Introduction and Transport Layer Services: Relationship Between
Transport and Network Layers, Overview of the Transport Layer in the Internet, Multiplexing
and Demultiplexing, Connectionless ransport: UDP -UDP SegmentStructure, UDP
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Checksum, Principles of Reliable Data TransfBuilding a Reliable Data Transfer Protocol,
Pipelined Reliable Data Transfer Protocols, Go- Back - N(GBN), Selective Repeat(SR),
ConnectiorOrientedTransport:.TCP - The TCP Connection,TCP SegmenStructure Round

- Trip Time Estimation and Timeout, Reliable Data Transfer, Flow Control, TCP Connection
Management.

UNIT -V:

Application Layer:

Principles of Networking Applications i Network Application Architectures, Processes
Communicating, Transport Services Available to Applications, Transport Services Provided

by the File Transfer: FTPFTP Commands and Replies, Electronic Mail in the der

STMP, Comparison with HTTP, DNST he | nt er net 0 s Séhice Rravidenlr y Se
byDNS, Overviewof How DNS Works, DNS Records amdessages.

TEXTBOOKS:
1. Computer Networking A Tofpown ApproachKurose James F, Keith W,
6" edition, Pearson

2. DataCommunications anbletworkingBehrouzA. Forouzard™
McGraw Hill Education.

REFERENCES:
1. DatacommunicatiorandNetworks- BhusanTrivedi, Oxforduniversitypress2016.
2. ComputeNetworks- AndrewS Tanenbaum, 3 Edition, PearsorEducation.
3. Understandin€ommunicationgnd Networks3™ Edition, W. A. Shay,Cengage
Learning.
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20EC503PC:CONTROL SYSTEMS
B.Tech.V Sem. L T PC
3 1 04
Prerequisite: Linear AlgebraandCalculus,OrdinaryDifferential EquationsandMultivariable
CalculusLaplaceTransforms, NumericdVlethodsandComplexvariables

Courseobjectives:
1. To understand the different ways of system representations such as Transfer function
representatioandstatespacaepresentationandto assesghesystendynamicresponse
2. Toassesthesystemperformancaisingtime domainanalysis and methodsr improving.
3. Toassesshe system performancsingfrequencydomainanalysisandtechniquegor
improvingthe performance
4. Todesignvariouscontrollersandcompensator® improvesystemperformance

CourseDutcomesAt the end ofthis course,studentswill demonstratethe ability to

1. Understan@nalyzethemodelingof lineartime-invariantsystemsusingtransferfunction.

2. Understand the concept of stability and Analyze stability for litieag invariant systems in Time
domain.

3. Understand the concept of Frequency domain representation and Analyze Stability in Frequency
domain

4. Identify theneed=f differenttypesof controllersanddesignof PID controllers

5. AnalyzeConceptf Statespacemodels.

UNT T I

Introduction to Control Problem: Industrial Control examples. Mathematical models of
physical systems. Control hardware and their models. Transfer function models of linear
time-invariant systems. Feedback Control: Oji@op and Closedbop systems. Benefits of
FeedbackBlock diagramalgebra.

UNT T Il

Time Response Analysis of Standardest Signals:Time response of first and second order
systemsfor standardtest inputs. Application of initial and final value theorem.Design
specifications for secondrder systems based on the tiresponse. Concept of Stability.
RouthHurwitz Criteria. Relative Stability analysis. Reodcus technique. Construction of
Rootloci.

UNT 1 Il

Frequency-Response AnalysisiRelationship between time and frequency response, Polar
plots, Bode plots. Nyquist stability criterion. Relatis®bility using Nyquist criteridrgain
andphasemargin. Closedoop frequencyesponse.

UNT T IV:

Introduction to Controller Design: Stability, steadystate accuracy,transientaccuracy,
disturbance rejection, insensitivity and robustness of controéregstRooloci method of
feedback controller design. Design specifications in frequelooyain. Frequenegilomain
methods of design. Application of Proportional, Integral and Derivative Controllers, Lead and
Lagcompensation designs.
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UNT T V:

State Variable Analysis and Concepts of State Variables: State space model.
Diagonalizationof State Matrix. Solution of state equations.Eigen values and Stability
Analysis.Concept ofcontrollabilityand observabilityPole placemenby statefeedback.

TEXT BOOKS:
1. M. Gopal,i C o nS3ystemmkPrinciplesandD e s i MoGmawHill Education,1997.

2. B.C.Kuo,i Aut o@GuattoliSy s t RremticeHall,1995.

REFERENCE BOOKS:
1. K.Ogatafi Mo d @ontrolE n g i n e reniiceHgllp1991.
2. |. J.NagrathandM. Gopal,i C o nSystamkE n g i n e MewAge ternational2009.
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20EC504PC-ANTENNAS AND WAVE PROPAGATION
B.Tech.V Sem. L T PC
3 0 0 3
Pre-requisite: ElectromagnetidheoryandTransmissiorLines
CourseObjectives:

1. To define and distinguish between different phenomenonof wave propagation
(ground wave, space wave and sky wave), their frequency dependence, and estimate
theircharacteristis, identifyingtheir profilesandparameters involved.

2. To understandthe conceptof radiation, antennadefinitions and significance of
antenna parameters, to derive and analyze the radiation characteristics of thin wire
dipoleantennasind solvenumerical problems.

3. Toidentify the antennaarrayrequirementsto determinethe characteristic®f ULAs
andestimate th@atternsof BSA, EFA, andBinomial Arrays.

4. To understandhe conceptsand setup requirementfor microwave measurements,
andfamiliarize with theprocedurdo enableantennaneasurements.

5. To analyzethe characteristicand designrelationsof UHF, VHF and Microwave
Antennas.

CourseOutcomes:Uponcompletingthis coursethestudent will beableto

1. Analyzethedifferentwave propagatiormechanismsgeterminethe characteristideatures
of different wavepropagations, anestimatethe parameters involved.

2. Understandthe mechanism ofradiation, definitions of different antennacharacteristic
parameterandestablish theimathematical relations.

3. Applythe conceptof radiationMechanismo Antennaarraysandarrangea setugo carry
outthe antennéar Field patternandgainmeasurements in thaboratory

4. Designthe antennadasedon frequency,configurethe geometryand establishthe
radiationpatterns oVHF andUHF antennas.

5. Designthe antennadasedon frequency,configurethe geometryand establishthe
radiationpatterns oMicrowaveantennas

UNIT T I

Wave Propagation - Definitions, Categorizationsand General Classifications,Different
Modesof WavePropagation, Ray/Mode Concepts,

Ground Wave Propagationi Plane Earth Reflections, Spaesd Surface Waves, Wave
Tilt, Curved Earth Reflections.

Space Wave Propagatiori Field Strength Variation with Distance andigtg, Effect of
Earthdés Curvature, Ab<orvepand ua Propagatpre ScatRring r a c t
Phenomenalropospherd’ropagation.

Sky Wave Propagationi Structure of lonosphere, Refraction and Reflection of Sky Waves
by lonosphere, Ray Path, Critical FrequenMF, LUF, OF, Virtual Height and Skip
Distance Relation betweeMUF and SkipDistance Multi-hop Propagation.

UNIT 7 1I:

Antenna Basics:BasicAntenna ParametersPatterns, BearArea, Radiationintensity,
Beam Efficiency, Directivity-Gain-Resolution, AntennApertures, Effectivéieight.
Fields fromOscillatingDipole, Field Zones,Front- to-backRatio, AntennaTheorems
Radiation,Retarded PotentiaisHelmholtzTheorem.

Thin Linear Wire Antennasi Radiation from Small Electric Dipole, Quarter Wave
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Monopole and Half Wave Dipadl€urrent Distributions, Field Components, Radiated Power,
Radiation Resistance, Beam Width, Directivity, Effective Area and Effective Height, Natural
Current Distributions, Far Fields and Patternsof Thin Linear Centrefed Antennas of
Different Lengths. LoopAntennas- Small Loop, Comparison of Far Fields of Shiabop

and Short Dipole, Radiation Resistancesand Directivities of Small Loops (Qualitative
Treatment).

UNIT 7 I

Antenna Arrays: Point Source$ Definition, Patternsand arrays of 2 Isotropic Sources
Different Cases, Principle of Pattern Multiplima, and Uniform Linear Arrays Broadside
Arrays, End fire Arrays, EFA with Increased Directivity, Derivation of their Characteristics
and Comparison, BSAs with Namiform Amplitude Distribution§ General Considerations
andBinomial Arrays.

Antenna Measurements: Introduction, Concepts- Reciprocity, Near and Far Fields,
Coordinate System, Sources of Errors. Patterns to be Measured, Directivity Measurement,
GainMeasurements (bgomparison, Absolute arg@iAntennaMethods)

UNIT - IV:

VHF, UHF and Microwave Antennas- |: Arrays with Parasitic Elements, Yadida Array,
Folded Dipoles and their Characteristics, Helical Anterinidslical Geometry, Helix Modes,
Practical Design Considerations for Mono filar Helical Antenna in Axial ananidbModes,
Horn Antennasi Types, F e r m&rindpse, Optimum Horns, Design Considerationsof
Pyramidal Horns.

UNIT T V:

VHF, UHF and Microwave Antennas- Il : Microstrip Antennag Introduction, Features,
Advantagesand Limitations RectangularPatch Antennas Geometry and Parameters,
Characteristics of Microstrip Antennas. Reflector Antenhdatroduction, Flat Sheet and
Corner Reflectors, Paraboloidal Reflectors i Geometry, Pattern Characteristics,Feed
Methods Reflector Type$ Related Features.

TEXT BOOKS:
1. AntennasandWavePropagationJ.D.KrausR.J.MarhefkandAhmadS.Khan, TMH,
New Delhi, 4" ed., (Specialndian Edition),2010.
2. Electromagneti®VavesandRadiatingSystemsE.C.JordarandK.G.Balmain,PHI,
2" ed., 2000.

REFERENCE BOOKS:

1. AntennaTheory- C.A. Balanis, JohiWiley & Sons, £d Ed., 2005.
2. Antennas and Wave PropagatioK.D. Prasad, Satya Prakashan, Tech India
Publications, New Delhi, 2001.

d
3. RadioEngineeringHandbook Keith henney,3r edition,TI\/(IjH.
I
4. AntennaEngineeringHandbooki JohnLeonidasVolakis, 3 edition,2007.
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20EC511PE.COMPUTER ORGANIZATION & OPERATING SYSTEMS (PE-1)
B.Tech.V Sem. L T PC
3 0 0 3
CourseObjectives:

1. Tounderstandhe structureof acomputer andts operations.

2. Tounderstandhe RTL andMicro-level operations and contriol acomputer.

3. Understandingheconceptf /O and memoryprganization an@peratingsystems.
CourseOutcomes:Thestudentswill ableto

1. Understandasicsstructureof the computerRegisterTransferLanguageandMicro
Operationghe organizatiomf differentblocks in acomputer.
UnderstandMicro ProgrammedControland MemorySystem
Analyzethe communicatiorbetweernnput outputdevices.
Describesuseof Operatingsystems iracomputer.
Understandile structurein Operatingsystemsn acomputer.

abrwd

UNIT -1I:

Basic Structure of Computers: Computer Types, Functional Unit, Basic Operational
Concepts, Bus Structures, Software, Performance, MultiprocessorsMulti Computers,
DataRepresentatiorfixed PointRepresentatiorfloatingi Point Representation.

Register Transfer Language and Micro Operations:Register Transfer Language, Register
Transfer Bus and Memory Transfers, Arithmetic Micro Operations, Logic Micro Operations,
Shift Micro Operations, Arithmetic Logic Shift Unit, Instruction Codes, Computer Registers
Computer Instructionisinstruction Cycle, Memory Reference Instructions, InputOutput

and Interrupt, STACK Organization, Instruction Formats, Addressing Modes, DATA
TransferandManipulation,Program ControlReducednstructionSetComputer.

UNIT - II:

Micro Programmed Control: Control Memory, Address Sequencing, Micro program
ExamplesDesignof ControlUnit, Hard Wired Control,Micro programmedControl

The Memory System: Basic Conceptsof SemiconductorRAM Memories, ReadOnly
Memories, Cache Memories PerformanceConsiderations,Virtual Memories Secondary
Storage Introduction toRAID.

UNIT - Il

Input -Output Organization: PeripheralDevices, Input-Output Interfaee, Asynchronous
Data Transfer Modes, Priority Interrupt, Direct Memory Access, lhiguitput Processor
(I0P), Serial Communication; Introduction to Peripheral Components, Interconnect (PCI)
Bus, Introductionto Standardserial CommunicatiorProtocoldike RS232USB, IEEE 1394.

UNIT - IV:

Operating Systems Overview: Overview of Computer Operating Systems Functions,
Protection and Security, Distributed Systems, Special Purpose Systems, Operating Systems
StructuresOperating System Services and SystemsCalls System Programs, Operating
Systemdg5eneration

Memory Management: SwappingContiguousMemory Allocation,Paging,Structure of

The Page Table, Segmentation, Virtual Memory, Demand Paging;R&gjecement

Algorithms, Allocation of Frames, Thrashing Case StudlghliX, Linux, Windows

Principles of Deadlock: SystemModel, DeadlockCharacterizationPeadlockPrevention,
Detectionand Avoidance, Recovefsom Deadlock.
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UNIT -V:
File Systeminterface: The Conceptof a File, AccessMethods,Directory Structure,File
SystemMounting, File Sharing, Protection.

File System Implementation:File System Structure, File System Implementation, Directory
ImplementationAllocation Methods, Fre&SpaceManagement.

TEXT BOOKS:
1. iComput er QOrCgraHamazhert A2vanks &ranesic, Safea Zaky, Vth
Edition, McGraw Hill.

2. A Co mp3ysteensA r ¢ h i tievt ManigMano, llird Edition,Pearson.

3. A OperSydtem@ gn c eAbtalsamSilberchatzPeterB. Galvin, GregGagne,
8th Edition,JohnWiley.

REFERENCE BOOKS:

1. A Co mpQrdaeizatiorandAr ¢ h i t ieAlliiam BtaliogsSixth Edition, Pearson

2. A St r uCompute®d g a ni zAndrews.manenbaunmyth Edition, PHI

3. i Funda nCompatéiQrganization an® e s i - §imataamaandamudi
Springerint. Edition.

4. A Op e r1yt s tnegmtermalsandDesignPrinciples Stallings,sixth Editioni 2009,
Pearsorieducation.

5. i Mo d®peratingS y s t eAnuse@S Tarenbaun2nd Edition,PHI.

6. A Pr i nofQppratiegSy s t eBrn.sStuart,Cengage Learnindndian Edition.
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20EC512PE:ERROR CORRECTING CODES (PE-1)

B. Tech.V Sem.

wrr

Prerequisite: Digital Communications

CourseObjectives:
1. Toacquiretheknowledgen measurement afformationand errors.
2. Tostudythe generatiorof variouscodemethodsusedin communications.
3. To studythevariousapplication ofcodes.

CourseOutcomes:Studentwill beableto
1. Understand Information Modéts errorsand AnalyzelLinearBlock Codedor Detection
andCorrection oferrors.
AnalyzeCyclic Codesfor error DetectionandCorrection.
Analyze encodingnd decodingisingConvolutionCodes.
Understand thedesigningof turbocodes.
Understandhedesigningof SpaceTime Codes.

koD

UNIT T I

Coding for Reliable Digital Transmission and storage: Mathematical model of
Information, A Logarithmic Measure of Information, Average and Mutual Information and
Entropy, Types ofErrors,Error Control Strategies.

Linear Block Codes: Introduction to Linear Block Codes, Syndrome and Error Detection,
Minimum Distance of a Block code, Errdretecting and Errecorrecting Capabilities of a
Block code, Standard array and Syndrome Deapdirobability of an undetected error for
Linear Codes over a BSC, Hamming Codes. Applications of Block codes for Error control in
datastoragesystem

UNIT -1I:

Cyclic Codes: Description, Generatorand Parity-check Matrices, Encoding, Syndrome
Computatio and Error Detection, Decoding, Cyclic Hamming Codes, Shortenedcyclic
codes, Errotrappingdecodingor cyclic codes Majority logic decodindgor cyclic codes.

UNIT 7 11I:

Convolution Codes: Encoding of Convolution Codes, Structural and Distance Properties,
maximum likelihood decoding, Sequential decoding, Majority- logic decoding of
Convolution codes. Application of Viterbi Decoding and Sequential Decoding, Applications
of Convolution codesi ARQ system.

UNIT 7 IV:

Turbo Codes: LDPC Codes Codes based on sparse graphs, Decoding for binary erasure
channel, Log-likelihood algebra, Brief propagation,Product codes, Iterative decoding of
product codes, Concatenated convolution co@®esallel concatenation, The UMTS Turbo
code,Serialconcatenation, ParallebncatenationTurbo decoding

UNIT -V:
SpaceTime Codes:Introduction, Digital modulation schemes, Diversity, Orthogonal space
Ti me Bl ock codes, Al amouti 6s schemes, Exten

SimulationResults SpatialMultiplexing: GeneralConcept,lterative APP Preprocessingnd



R20-CMRTC B. TechECE

Perlayer Decoding, Linear Multilayer Detection, Original BLAST Detection, QL
Decomposition and Interface Cancellation, Performance of WMiléyer Detection Schemes,
Unified Description byLinear DispersiorCodes.

TEXT BOOKS:
1. Error Control Coding~undamentals and Applicatidr$shu Lin,Daniel J.Costello,Jr,
PrenticeHall Inc.
2. ErrorCorrectingCodingTheoryMan YoungRhee 1989,McGrawHill

REFERENCE BOOKS:
ErrorCorrectingCodingTheoryMan YoungRhee1989,McGrawi Hill Publishing,19
Digital Communications FundamentaindApplication- BernardSklar, PE.

th

Digital CommunicationsJohnG. Proakis,5 ed.,2008, TMH.

Introductionto Error ControlCodes’ SalvatoreGravano- oxford.

ErrorCorrectionCoding MathematicaMethodsandAlgorithms ToddK. Moon,
2006,Wiley India.

a s w e

nd
6. InformationTheory, Codingand Cryptographiy RanjanBose,2 Edition,2009, TMH.
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20EC513PE:ELECTRONIC MEASUREMENTS AND INSTRUMENTATION (PE-1)
B.Tech.V Sem. L T PC
3 0 0 3
Prerequisite: BasicElectricalandElectronicsEngineering
CourseObjectives:

1. It providesanunderstandingf variousmeasuringystemfunctioningandmetrics for

performancenalysis.

2. Providesunderstandingf principle of operationworking of differentelectronic
instruments viz. signal generators, signal analyzers, recorders and measuring
equipment.

Understandinghe conceptf variousmeasuringoridgesand theibalancingconditions.
Providesunderstandingf useof variousmeasuringechniquegor measurement of
differentphysical parameters usidgferentclasse®f transducers.

oW

CourseQOutcomes:Upon completinghis coursethestudentwill be ableto

1. Understandhebasicdefinition ofmeasuringparameteranddifferentmeters

2. Understandrarioustypes ofsignalgeneratorssignalanalyzerdor generatingnd
analyzingvarious reaktime signals.

3. Describehe Operationof anOscilloscopdo measurevarioussignals.

4. Explain theprincipleof transduceand its typesto Measurevariousphysical
parameters

5. Understand the principle of Various Bridges and its types to Measure various
physicalparameters

UNIT - I

Block Schematics of Measuring Systems: Performance Characteristics, Static
Characteristics, Accuracy, Precision, Resolution, Types of Errors, Gaussian Error, Root Sum
Squaresformula, Dynamic Characteristics,Repeatability, Reproducibility, Fidelity, Lag;
Measuring I nstruments: DC Vol tmet erssAC DO AT s
Voltmeters and Current Meters, Ohmmeters, Multi meters, Meter Protection, Extension of
Range,TrueRMS Respondiny/oltmeters, Specificationsf Instruments.

UNIT - II:

Signal Analyzers. AF, HF Wave Analyzers, Harmonic Distortion, Heterodyne wave
Analyzers, Spectrum Analyzers, Power Analyzers, Capacieénltage Meters, Oscillators.
Signal Generators:AF, RF Signal Generators,Sweep FrequencyGenerators,Pulse and
Square wave Generators, Function Generators, Arbitrary Waveform Generator, Vidao Sig
Generatorsand Specifications

UNIT 1l

OscilloscopesCRT, Block Schematic of CRO, Time Base Circuits, Lissajous Figures, CRO
Probes, High Frequency CRO Considerations, Delay lines, Applications: Measurement of
Time, Period and-requencyspecificatons.

Special Purpose OscilloscopedDual Trace, Dual Beam CROs, Sampling Oscilloscopes,
Storage Oscilloscopes, Digital StordgROs.
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UNIT IV:

Transducers: Classification, Strain Gauges, Bounded, unbounded; Force and Displacement
Transducers,ResistanceThermometers,Hotwire Anemometers,LVDT, Thermocouples,
Synchros, Special Resistance Thermometers, Digital Temperature sensing system,
Piezoelectric Transducg Variable Capacitance Transducers, Magneto Strictive Transducers,
gyroscopesaccelerometers.

UNIT V:

Bridges: WheatStoneBridge, Kelvin Bridge,andMaxwell Bridge.

Measurement of Physical ParametersFlow Measurement, Displacement Meters, Liquid
level Measurement, Measurement of Humidity and Moisture, Velocity, Force, Prdéssure
High Pressureyacuum levelTemperatureMeasurementfataAcquisition Systems.

TEXT BOOKS:
1. ModernElectroniclnstrumentatiormandMeasurement Techniques: A.Belbincs,W.

D. Cooper: PHBN Edition2003.
2. Electronic Instrumentatior. S.Kalsii TMH, 2nd Edition2004.

REFERENCE BOOKS:
1. ElectricalandElectronicMeasuremenandMeasuringnstruments A K Sawhney,
DhanpatRai & Sons, 2013.
2. Electronicinstrumentation anMeasurements David A. Bell, Oxford Univ. Press,1997.
3. IndustriallnstrumentationT.R. Padmanabhar@pringer2009.
4. ElectronicMeasurementandinstrumentation K. Lal Kishore,PearsorEducation2010.
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20EC505PC:MICROPROCESSORSAND MICROCONTROLLERS LAB

B.Tech.V Sem. LTPC
0O 0 3 15
CourseOutcomes:At theendof thecoursethe studenwill beableto:

1. Describetheinternalorganizatiorof 8086Microprocessor.

2. Describeheinternalorganizatiorof 8051Microcontroller.

3. Analyzetheinterfacingof 8086microprocessoand8051microcontroller

4. DesignMicroprocessorsMicrocontrollersbasedsystems.

Cycle 1: Using 8086 ProcessorKits and/or Assembler(5 Weeks)
1 AssemblyLanguagd’rogramgo 8086to Perform
1. Arithmetic, Logical, StringOperationn 16 Bitand32-BitData.
2. Bit level LogicalOperationsRotate Shift, SwapandBranchOperations.

Cycle 2: Using 8051Microcontroller Kit (6 weeks)
1 Introductionto IDE
1. Assembly Language Programs to Perform Arithmetic (Both Signed and Unsigned)

16 Bit Data Operationsl.ogical Operations (Byte andit Level Operations),

Rotate, Shift, SwapandBranchinstructions

Time delayGeneration Usingimersof8051.

SerialCommunicabn from/to 8051to/ from 1/O devices.

4. Program Using Interrupts to Generate Square Wave 10 KHZ Frequency on P2.1
Using
Timer08051in8bitAutoreloadModeandConnectalHZPulsetoINT 1pinandDisplay
onPort 0. Assume Crystal Frequeray11.0592MHZ

wnN

Cycle 3: Interfacing /0O Devicesto 8051(5Weeks)

7 SegmenDisplayto8051.

Matrix Keypadto8051.

Sequencé&eneratotJsingSerial Interfacein8051.

8 bit ADC Interfaceto8051.

TriangularWave GeneratahroughDAC interfaces08051.

arwnNPE

TEXT BOOKS:
1. AdvancedMicroprocessorandPeripheraldyA K Ray, TataMcGraw-Hill
Education,2006
2. The8051Microcontrollers:Architecture Programmingk Applicationsby Dr. K.
UmaRao, AndhePallavi, Pearson, 2009.
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B. Tech.V Sem.

Note:

A.
B.

20EC506PC:DATA COMMUNICATIONS AND NETWORKS LAB
T P C
0 3 1.

L
0 5

Minimum of 12 Experiments hav® beconducted
All the Experiments may be Conducted using Network Simulationsoftwareli2eNS
NSG-2.1and WireSHARK/equivalensoftware.

Note: For Experiment2 to 10 Performancenaybe evaluatedhrough simulatiorby usingthe
parameter3 hroughput,Packet DeliveryRatio, Delayetc.

©ONo LN

Writing a TCL Scriptto createtwo nodesandlinks betweemodes

Writing a TCLScript totransmitdatabetweemodes
Evaluatetheperformancef variousLAN Topologies

Evaluatethe performanceof Drop TailandRED queuemanagement schemes
Evaluatethe performancef CBQandFQ SchedulingMechanisms
Evaluatethe performancef TCP and UDPProtocols

Evaluatethe performancef TCP,NewRenoandVegas

Evaluatehe performancef AODV andDSRroutingprotocols

Evaluatethe performancef AODV andDSDV routingprotocols

. Evaluatehe performanceof IEEE802.11andIEEE802.15.4
. Evaluatehe performancef IEEE802.11andSMAC

. CapturingandAnalysisof TCPandIP Packets

. SimulationandAnalysisof ICMP andIGMP Packets

. AnalyzetheProtocolsSCTP,ARP,NetBIOS, IPXVINES

. Analysisof HTTP,DNS andDHCP Protocols

Major EquipmentRequired:
Requiredsoftware(OpenSource)ike NS-2, NSG-2.1andWire SHARK
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20EN507HS:ADVANCED COMMUNICATION SKILLS LAB
B. Tech.V Sem. LTPC
0021
1. INTRODUCTION:
The introduction of the Advanced CommunicationSkills Lab is consideredessentialat

3rdyear level. At this stage, the students need to prepare themselves for their careers which
may require them to listen to, read, speak and write in English both for their professional and
interpersonatommunication in the globalizesbntext.

The proposed course should be a | aboratory
andperform thefollowing:

Gatheringdeasand information to organizdeasrelevantlyandcoherently.

Engagingn debates.

Participatingn groupdiscussions.

Facinginterviews.

Writing project/researcheports/technicaleports.

Makingoral presentations.

Writing formal letters.

Transferringnformationfrom non-verbalto verbaltextsandvice-versa.

Takingpartin socialandprofessionatommunication.

= =4 A A a8 _a_a_°

2. OBJECTIVES:
This Lab focuses on using muitiedia instruction for language development to meet the
following targets:
To i mprove the student s -fleveloped cogabulany anEn gl i
enable them to listeto English spoken at normal conversational speed by educated
English speakers and respond appropriately in different sotioral and professional
contexts.
1 Further, theywvould berequired to communicate their ideas relevaatigcoherentlyin
writing.
1 To prepareall thestudentdor theirplacements.

3. SYLLABUS:
The following course content to conduct the activities is prescribed for the Advanced English
CommunicatiorSkills (AECS)Lab:

1. Activities on Fundamentals of Interpersonal Communication and Building
Vocabulary - Starting a conversationresponding appropriately and relevaritly
using the right body languagei Role Play indifferent situations& Discourse
Skills-using visualsSynonyns and antonyms, word roots, emerd substitutes,
prefixes and suffixes, study of word origin, business vocabulary, analogy, idioms
andphrasescollocations&usageof vocabulary.

2. Activities on Reading Comprehension i General Vs Local comprehension,
reading for facts, guessing meanings from context, scanning, skimming, inferring
meaningcritical reading&effective goggling.

3. Activities on Writing Skills 7 Structure and presentation of different types of
writing T letter writing/Resumewriting/ e-correspondence/Technicateport
writing/ T planningfor writing i improvingo n ewditsg.

4. Activities on Presentation Skillsi Oral presentations (individual and group)
through JAM sessions/seminaPPTs and written presentations through
posters/projects/reportsfaails/assignmentstc.

5. Activities on Group Discussionand Interview Skills i Dynamicsof group
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discussion,intervention,summarizing,modulationofvoice,bodylanguage,relevance,
fluencyand organizatioaf ideas and rubrics for evaluatier€oncept and

process, preinterview planning,openingstrategiesansweringstrategies,

interview throughteleconference &ideo-conferenceandMock Interviews.

4. MINIMUM REQUIREMENT:

TheAdvancel English Communicatiokills (AECS) Laboratorghallhavethefollowing
infrastructurafacilities to accommodatat least 3%tudentsn thelab:
Spaciousoomwith appropriateacoustics.

RoundTableswith movablechairs

Audio-visualaids

LCD Projector

PublicAddresssystem

Pi IV ProcessorHardDiski 80GB, RAMi 512MB Minimum, Speed 2.8GHZ
T.V, adigital stereo&Camcorder

Headphonesf High quality

= =4 =4 -8 _8_9_°5_2

5. SUGGESTEDSOFTWARE:
Thesoftwareconsistingof the prescribedopicselaboratecgboveshouldbe procuredandused.
1 OxfordAdvancedL e a r R@mpassyth Edition
1 DEL T Adyte theNextGenerationfOEFL Test: AdvancedSkill Practice.
1 LinguaTOEFLCBT Insider,by Dreamtech
1 TOEFL & GRE (KAPLAN, AARCO & BARRONS, USA, Cracking GRE by
CLIFFS)

TEXT BOOKS:

1. EffectiveTechnicalCommunicatiorbyM AsharafRizvi. McGrawHill Education
nd

(India)Pvt.Ltd. 2 Edition
2. AcademicWriting: A Handboolfor InternationalStudentsy StepherBailey,

Routledge5th Edition.

REFERENCES:

1. LearnCorrectEnglishi A Book of Grammar, UsagandCompositionby ShivK. Kumar
andHemalathdNagarajan. Pearson 2007.

2. ProfessionaCommunicatiorby ArunaKoneru,McGrawHill Education(India) Pvt. Ltd,
2016.

3. Technical Communication by Meenakshi Raman & Sangeeta Sharma, Oxford University
Pres<2009.

4. TechnicalCommunicatiorbyPaulV. Anderson2007.Cengagd_earningpvt. Ltd. New

Delhi.

EnglishVocabularyin UseseriesCambridge UniversitiPress2008.

6. Handboolfor TechnicalCommunicatiorby David A. McMurrey& JoanneBuckley.

2012.Cengage Learning.

Communicatiorskills by LeenaSen,PHI LearningPvt Ltd., NewDelhi, 2009.

JobHuntingby Colm Downes ,CambridgeUniversityPress 2008.

9. Englishfor TechnicalCommunicatiorfor EngineeringstudentsAyshaVishwamohan,
TataMc GrawHill, 2009.

o

© N
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20MCS509IP: INTELLECTUAL PROPERTY RIGHTS

B. Tech.V Sem. LTPC
3 0 00

UNIT T I:
Introduction to Intellectual property: Introduction, types of intellectual property,
internationabrganizationsagenciegndtreatiesjmportanceof intellectualpropertyrights.

UNIT T 1I:
Trademarks: Purpose and function of trademarks, acquisition of trademark rights,
protectablenatter,selectingand evaluatingrademarkfrademarkegistrationprocesses.

UNIT 7 11I:

Law of copy rights: Fundamentalof copy right law, originality of material, rights of
reproduction, rights to perform the work publicly, copy right ownership issues, copy right
registrationnotice of copyight, internationatopyright law.

Law of patents: Foundatiorof patentiaw, patentsearchingrocess, ownershipghts andtransfer

UNIT 7 IV:

Trade Secrets: Trade secreteslaw, determinationof trade secretesstatus, liability for
misappropriationsf tradesecrets, and protectidar submissiontradesecretes litigation.
Unfair competition: Misappropriatiorright of publicity, falseadvertising.

UNIT 7 V:

New development of intellectual property:new developments in trademark law; copyright
law, patent law, intellectual property audits. International overview on intellectual property,
internationali trade mark law, copyright lawniernational patent lawand international
developmenin tradesecrets law.

TEXT BOOKS:
1. Intellectualpropertyright, Deborah E. Bouchoux, Cengadearning.
2. Intellectualpropertyright i Unleashinghe knowledgeeconomy prabuddhayanguli,
TataMcGrawHill PublishingcompanyLtd.
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20EC601PC:MICROWAVE ENGINEERING

B. Tech.VI Sem.

wr-

Prerequisite: Antennas anilVavePropagation

CourseObjectives:

1. To get familiarized with microwave frequency bands, their applications and to
understandhelimitationsandlosseof conventionatubesat theserequencies.

2. To distinguishbetweendifferenttypesof microwavetubes their structuresand
principlesof microwavepowergeneration.

3. Toimpartthe knowledgeof ScatteringMatrix, its formulationand utility, and
establisithe S Matrix for various type®f microwaveunctions.

4. Understandheutility of Optical Fibresn Communications.

CourseOutcomes Uponcompletinghis coursethestudent will beableto

1. Memorizepowergeneratiorat microwavefrequenciesandderivethe performance
characteristics.

2. Realizethe needfor solid statemicrowavesourcesand understanthe principlesof solid
statedevices.

3. Distinguish between the different types of waveguide and ferrite components, and select
propercomponents foengineeringpplications.

4. Understandheutility of Sparameters in microwawmponent design ardarnthe
measuremergrocedureof various micowaveparameters.

5. Understandhemechanisnof light propagatiorthrough OpticaFibres.

UNIT T I

Waveguides: Electromagnetic Spectrum and Bands. Rectangular Wavegui&edution of

Wave Equations in Rectangular Coordinates, TE/TM mode analysis, Expressions for Fields,
Characteristic Equation and Coff Frequencies, Dominant and Degenerate Modes, Sketches
of TE and TM mode fields in the cressction, Phase and Group Velocities, Werngths and
Impedance Relations, Equation of Power Transmission, Impossibility of TEM Mode
Microstrip Linesi Z, Relations Effective DielectricConstant.

UNIT 7 1I:

Microwave Tubes: Limitations and Losses of conventional Tubes at Microwave
Frequencies, Microwave TubésO Type andM Type Classifications, @ype Tubes: 2
Cavity Klystronsi Structure, Reentrant Cavities, Velocity Modulation Process and Applegate
Diagram, Bunching Process and Small Sighkheoryi Expressions for O/P Power and
Efficiency. Reflex Klystrons 1 Structure, Velocity Modulation and Applegate Diagram,
Mathematical Theory of Bunching, Power Output, Efficiency, Oscillating Modes and O/P
Characteristics.

Helix TWTs: Types and Characteristics of Slow Wave Structures; Steicf TWT and
Amplification Process (qualitative treatment), Suppression of Oscillations, Gain
Considerations.
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UNIT 7 1l

M-Type Tubes:

Introduction, Crossield Effects, Magnetrons Different Types, Cylindrical Traveling Wave
Magnetron Hull Cubff and Hartree Conditions, Modes of Resonance ariddele Operation,
Separatiorof PI- Mode, o/p characteristics,

Microwave Solid State Devices: Introduction, Classification, Applications. TEDS
Introduction, Gunn Diodes Principle, RWH Theory, Characteristics, Modes of Operation
GunnOscillationModes,Principleof operationof IMPATT andTRAPATT Devices.

UNIT 7 IV:

Waveguide ComponentsCoupling Mechanismé Probe, Loop, Aperture types. Waveguide
Discontinuities T Waveguide Windows, Tuning Screws and Posts, Matched Loads.
Waveguide AttenuatorgDifferent Types, Resistive Card and Rotary Vane Attenuators;
Waveguide, Phase Shifters Typesglbctric and Rotary Vane Phase Shifters, Waveguide
Multiport Junctions- E plane and H plane Tees, Ferfit€3omposition and Characteristics,
Faradayrotation,Ferrite Component$ Gyrator,Isolator.

UNIT T V:
Scattering matrix : ScatteringMatrix Propertes,DirectionalCouplersi 2 Hole, BetheHole,
[s] matrix ofMagic Teeand Circulator.

Microwave Measurements:Description of Microwave Bench Different Blocks and their
Features, Errors and Precautions, Measurement of Attenuation, Frequency. Standing Wave
Measurementsneasuremerdf Low andHigh VSWR, CavityQ, ImpedancéMleasurements.

TEXT BOOKS:
1. MicrowaveDevicesandCircuitsi SamuelY. Liao, Pearson3rd Edition,2003.

2. ElectronicCommunications System:WayneTomasi,PearsonSthEdition

REFERENCE BOOKS:
1. OpticalFiberCommunicatiori GerdKeiser,TMH, 4th Ed., 2008,
2. MicrowaveEngineering DavidM.Pozar,JohnWiley&Sons(Asia)PvtLtd.,1989,3red.,2011
Reprint.
3. MicrowaveEngineering G.S.RaghuvanshiCengagd.earningindiaPvt. Ltd., 2012.

4. ElectronicCommunicatiorSystemi GeorgeKennedy,Gth Ed.,McGrawHill.
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20EC602PCDIGITAL SIGNAL PROCESSING
B. Tech.VI Sem.
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Prerequisite: SignalsandSystems

CourseObjectives:
1. To providebackgroundandfundamentamaterialfor theanalysis angbrocessingf
digital signals.
2. Tounderstandhefastcomputatiorof DFT and appreciatthe FFT processing.
3. Tostudythedesignsandstructuresf digital (IIR andFIR) filters andanalyzeand
synthesizdor agiven specifications.
4. Toacquainin Multi-rate signaprocessingechniquesndfinite wordlengtheffects

CourseOutcomes:Uponcompletingthis coursethestudent willbeableto
1. Familiarizedthe LTI systemcharacteristicandMultirate signal processing.
2. lllustratedwith theinter-relationshipbetweerDFT andvarioustransforms.
3. Designadigital IIR Digital Filtersfor a givenspecification.
4. Design daigital FIR Digital Filtersfor a givenspecification.
5. Understandhesignificanceof variousfilter structuresandeffectsof round offerrors.

UNIT - I

Introduction: Introduction to Digital Signal Processing: Discrete Time Signals & Sequences,
conversion of continuous to discrete signal, Normalized Frequémogar Shift Invariant
Systems, Stability, and Causality, linear differential equation to difference equatiear
Constant Coefficient Difference Equations, Frequency Domain Representation of Discrete
Time Signalsand Systems.

Multirate Digital Signal Processing: Introduction, Down Sampling, Decimation, Up
sampling,Interpolation,SamplingRate Conversion.

UNIT - II:

Discrete Fourier series: Fourier Series, Fourier Transform, Laplace Transform and Z-
Transform relation DFS Representatiorof Periodic SequencesProperties of Discrete
Fourier Series, Discrete Fourier Transforms: Propertiesof DFT, Linear Convolution of
Sequencesusing DFT, Computationof DFT: OverLap Add Method, OverLap Save
Method,Relation between DTFDFS, DFTandZ- Transform.

Fast Fourier Transforms: Fast Fourier Transforms (FFTF)Radix2 Decimatiorin-Time
andDecimationin-FrequencyFT Algorithms, InverseFFT.

UNIT 7 I

lIR Digital Filters: Analog filter approximation$ Butterworth and Chebyshev, Design of
IR Digital Filters from Analog Filters, Step and Impulse Invariant Techniques, Bilinear
TransformatiorMethod, Spectral Transformations.

UNIT 7 IV:

FIR Digital Filters: Characteristics of FIR Digital Filters, Frequency Response. Design of
FIR Filters: Fairier Method, Digital Filters using Window Techniques, Frequency Sampling
TechniqueComparisorof IR & FIR filters.
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UNIT 7 V:

Realization of Digital Filters: Applications of Zi Transforms, Solution of Difference
Equations of Digital Filters, System Function, Stability Criterion, Frequency Response of
Stable Systems ,Realization of Digital FiltérBirect, Canonic, Cascade and Parallel Forms.
Finite Word Length Effects: Limit cycles, Overflow Oscillations, Rouraff Noise in IIR

Digital Filters, Computational Output Round Off Noise, Methods to Prevent Overflow, Trade
Off BetweenRound Off and Overflow Noise, Measuremenbf Coefficient Quantization
Effectsthrough PoleZero MovementPeadBand Effects.

TEXT BOOKS:
1. DiscreteTime Signal ProcessingA. V. OppenheimandR.W. Schaffer PHI,2009
2. Digital Signal Processing, Principles, Algorithms, and Applications John G.Proakis,
Dimitris G. Manolakis, Pearson Education / PROQ7.

REFERENCE BOOKS:
1. Digital SignalProcessing FundamentalandApplicationsi Li Tan,Elsevier,2008
2. Fundamentalsf Digital SignalProcessingisingMATLAB 1 RobertJ. Schilling,
Sandra LHarris, Thomson,2007
3. Digital SignalProcessing S.SalivahananA. VallavarajandC. Gnanapriyal MH,2009
4. Digital SignalProcessing A Practicalapproach, Emmanuél. IfeachormandBarrie

W. Jervis, nd Edition, PearsorkEducation,2009
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20EC603PC:VLSI DESIGN

B. Tech.VI Sem.
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Prerequisite: ElectronicCircuit Analysis;Digital SystenDesign

CourseObjectives: Theobjectives of theourseareto:
1. Giveexposureo differentstepsnvolvedin thefabricationof ICs.
2. Explainelectricalpropertiesof MOS and BICMOSdevicesto analyzeéhe behavior of
invertersdesignedvith variousloads.
3. Giveexposurdo thedesignrules tobefollowedto drawthe layoutof anylogic circuit.
4. Providedesignconceptgo designbuilding blocksof datapathof anysystemusinggates.
5. Understandasicprogrammable logidevicesand testinggf CMOS circuits.

CourseOutcomes:Uponcompletingthis course thestudentwill be ableto

1. Acquirequalitativeknowledgeaboutthefabricationprocesf integrateccircuits
usingMOS transistors.

2. Drawthelayoutof anylogic circuit whichhelps tounderstand andstimate parasitic
effectof anylogic circuit

3. Designof digital logicsusingdifferentStaticand dynamidogic Gatesandmeasurets
performanceparameters

4. Designbuildingblocksof datapathsystems, memories and t{ges.

5. Design approaches usitfte PLDsandTestingTechniquedor faultsin CMOS

UNIT T I:

Introduction: Introduction to IC Technology MOS, PMOS, NMOS, CMOS & BiCMOS
BasicElectrical Properties: Basic ElectricaPropertieof MOS andBiCMOS Circuits: Ids
VdsrelationshipsMOS transistorthresholdVoltage,gm, gds Figureof merit; Passransistor
, NMOS Inverter Variouspull ups,CMOS Inverteranalysisanddesign Bi-CMOS Inverters.

UNIT 7 II:

VLSI Circuit Design ProcessesVLSI Design Flow, MOS Layers, Stick Diagrams, Design
Rules and Layout, Transistors Layout Diagrams for NMOS and CMOS Invandr&ates,
Scalingof MOS circuits.

UNIT 7 I
Gate Level Design:Logic Gates and Other complex gates, Switch logic, Alternate gate
circuits, Timedelays, Drivindargecapacitive loadsyViring capacitancef-ani in, Fani out.

UNIT 7 IV:

Data Path Subsystems: SubsystemDesign, Shifters, Adders, ALUs, Multipliers, Parity
generatorsComparatorsZero/OneDetectors, Counters.

Array SubsystemsSRAM, DRAM, ROM, SerialAccessviemories.

UNIT 7 V:

Programmable Logic DevicesDesign Approacli PLA, PAL, Sandard Cells FPGAs, CPLDs.
CMOS Testing: CMOS Testing, Test Principles, Design Strategiesfor test, Chip level Test
Techniques.
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TEXT BOOKS:

1.

Essential®f VLSI circuitsandsystems KamranEshraghianEshraghiarDougles

andA. Pucknell, PHI, 2005Edition

2. CMOSVLSI Designi A CdircuitsandSystemsPerspectivel,\leiIH. E Weste David
I

Harris,Ayan Banerjee3 Ed,Pearson2009.

REFERENCE BOOKS:

1.

2.
3.
4.

Introductionto VLSI SystemsA Logic, Circuit andSystemPerspectivé Ming-BO
Lin, CRC Press2011.

CMOSiIogic circuit Design John.P.Uyemura,Springer,2007.

ModernVLSI Design- WayneWolf, PearsorEducation 3rd Edition, 1997.

VLSI Design K. Lal Kishore,V. S.V. Prabhakar|.K International 2009.
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20EC621PE:OBJECT ORIENTED PROGRAMMING THROUGH JAVA (PE-II)

B. Tech.VI Sem. L T PC
3 0 0 3
Prerequisites: Programmindor ProblemSolving.
CourseObijectives:
1. Introducesbjectorientedprogrammingconceptaisingthejavalanguage
2. Introduces the principles of inheritance and polymorphism; and demonstrates how
theyrelateto thedesignof abstractlasses.
3. Introducegheimplementatiorof packagesndinterfaces.
4. Introducesexceptiorhandling,eventhandlingand multithreading.
5. Introduceghedesignof graphicaluserinterfaceusingappletsandswings.

CourseOutcomes:

1. Definesobjectorientedprogrammingconcepts usinthejavalanguage

2. Understand the principles of inheritance and polymorphism; and demonstrates how they

relateto thedesign ofabstract classes.

3. Analyzetheconcepts oéxception handlingndmultithreading.

4. Understanc&ndimplement theonceptof eventhandling.

5. Designsimplegraphicaluserinterfaceapplications.
UNIT - I
Object Oriented Thinking and Java Basics Need for OOP Paradigm, Summary of OOP
Concepts, Coping with Complexity, Abstraction Mechanisms, A Way of Viewing World
Agents, Responsibility, Messages, Keds, History of Java, Java Buzzwords, Data Types,
Variables, Scope and Life Time of Variables, Arrays, Operators, Expressions,Control
Statements,Type Conversionand Casting, Simple Java Program, Conceptsof Classes,
Objects, Constructors, Methods, Access Control, This Keyword, Garbage Collection,
Overloading Methods and Constructors,Method Binding, Inheritance, Overriding and
ExceptionsParametePassingRecursionNestedandinnerClasses, Explorin§tringClass.

UNIT - II:

Inheritance, Packages and Interfaces. Hierarchical Abstractions, Base Class Object,
Subclass, Subtype, Substitutability, Forms of Inheritance Specialization, Specification,
Construction, Extension, Limitation, Combination, Benefits of Inheritance, Costs of
Inheritance. Member Access Rules, Super Uses, Using Final with Inheritance,
Polymorphism MethodOverriding, AbstracClasses, The Obje€ilass.

Defining, Creating and Accessing a Package, Understanding Classpath, Importing Packages,
Differences between @$ses and Interfaces, Defining an Interface, Implementing Interface,
Applying InterfacesyVariablesin InterfaceandExtendinglinterfaces, Exploringava.lO.

UNIT - Il

Exception Handling and Multithreading: Concepts of Exception Handling, Benefits of
Exception Handling, Termination or Resumptive ModdException Hierarchy,Usage of

Try, Catch, Throw, Throws and Finally, built in Exceptions, Creating Own Exception Sub
Classes. String Handling, Exploring Java. Util, Differences between -Vluldading and
Multitasking, Thread Life Cycle, Creating Threads, Thread Priorities, Synchronizing
Threads]nterthreadCommunication, Threa@roups, Daemoithreads.

EnumerationsAuto boxing,Annotations Generics.
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UNIT - 1V:

Event Handling: Events, Event Sources, Event Classes, Event Listeners, Delegation Event
Model, HandlingMouseand Keyboard Events, Adaptelasses.

The AWT Class Hierarchy, User Interface Componeb#bels, Button, Canvas, Scrollbars,
Text Components, Check Box, Check Box Groups, Choices, Lists Partsoll pane,
Dialogs, Menu bar, Graphics, Layout ManagelLayout Manager Type$ Border, Grid,

Flow, CardandGrid Bag.

UNIT -V:

Applets: Concepts f Applets, Differences between Appland Applications, Life Cycle of
anApplet, Types of AppletCreatingApplets, PassinBarameters tépplets.

Swing: Introduction, Limitations of AWT, MVC Architecture, Components,Containers,
Exploring Swing J applet, J frame and J component, Icons and Labels, Text Fields, Buttons
The J button Class, Check Boxes, Radio Buttons, Combo Boxes, Tabbed Panes, Scroll Panes,
TreesandTables.

TEXT BOOKS:

1. JavatheCompleteReference?th Edition, HerbertSchildt, TMH.
2. Understandin@OPwith JavaUpdatedEdition, T. Budd,PearsorEducation.

REFERENCE BOOKS:

1. An Introductionto Programmingnd OO DesignusingJava,J.Nino andF.A. Hosch,
JohnWiley &Sons.

2. An Introduction tadOOP,Third Edition, T. Budd,PearsorEducation.

3. Introductionto JavaProgrammingy. DanielLiang, Pearsorcducation.

4. An Introductionto JavaProgrammingndObjectOrientedApplicationDevelopment,
R.A. Johnsofirfhomson.

5. CoreJava2,Voll,Fundamental$;ay.S.HorstmanandGaryn CornellEighth
Edition,Pearson Education.

6. CoreJava2, Vol 2, Advanced Feature§€ay. S. Horstmanand GaryCornell,eighth
Edition, Pearson Education
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20EC622PE:MOBILE COMMUNIATIONS AND NETWORKS(PE - 1)

B. Tech.VI Sem. LT P C
30 03
Prerequisites: AnalogandDigital Communications

CourseObjectives:
1. To providethe student withanunderstandingf thecellular conceptfrequencyreuse,
hand off strategies.
2. To provide the student with an understanding ofcGannel and Noi€o-Channel
interferences.
3. Togivethestudentanunderstandingf cell coveragdor signalandtraffic, diversity
techniquesindchannelassignment
4. To givethestudent an understanditbyges othandoff.
5. Tounderstanadhallengesandapplicationof AdhocwirelessNetworks.
CourseOutcomes:Uponcompletingthis course the studentwill be ableto:
1. Understandheevolutionof cellularandmobilecommunicatiorsystem.
2. UnderstandCo-Channel anéNon-Co-Channeinterferences.
3. Understandmpairmentsdueto multipath fadingchannelandhowto overcome the
differentfadingeffects.
4. Familiarwith cell coveragdor signalandtraffic, diversity,techniquesfrequency
managementChannelssignmenand typef handoff.
5. KnowthedifferencebetweercellularandAdhoc Networksanddesigngoalsof MAC
Layerprotocol.

UNIT T I

Introduction to Cellular Mobile Radio Systems: Limitations of ConventionalMobile
Telephone Systems. Basic Cellular Mobile System, First, Second, Third and Fourth
Generation Cellular Wireless Systems. Uniqueness of Mobile Radio EnviroiiadingTie
DispersionParameters, CoherenBandwidth, Dopple6Spreadand Coherencé&ime.

Fundamentals of Cellular Radio System Design: Conceptof FrequencyReuse,Co-
Channel Interference, @@hannel Interference Reduction Factor, Desired C/I from a Normal
Case in a Omni Directional Antenna System, System Capacity Improving Coverage and
Capacityin CellularSystemsCell Splitting, Sectoring, MicrocelZoneConcept.

UNIT 7 1I:

Co-Channel Interference: Measurement of Real Time &ghannel Interference, Design of
Antenna System, Antenna Parameters and their effects, diversity techspquesdiversity,
polarizationdiversity, frequeng diversity, time diversity.

Non Co-Channel Interference: Adjacent Channel Interference, Near end far end
interference, cross talk, effects on coverage and interference by power decrease, antenna
heightdecreasegffects of cell site components.

UNIT 7 I

Cell Coverage for Signal and Traffic: Signal Reflections in flat and Hilly Terrain, effects of
Human Made Structures,phase difference betweendirect and reflected paths, constant
standard deviation, straight line path loss slope, general formula for mobile propagation over
water and flat open area, near and ldgjance propagation, path loss from a point to point
predictionmodel in different conditionsneritsof Leemodel.
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Frequency Management and Channel Assignment: Numbering and Grouping, Setup
AccessandPagingChannels, Channélssignmentdo Cell SitesandMobile Units.

UNIT T IV:

Handoffs and Dropped Calls: Handoff Initiation, types of Handoff, Delaying Handoff,
advantages of HandoffPower Difference Handoff, Forced Handoff, Mobile Assisted and
SoftHandoff, Intersystemhandoff,Introductionto DroppedCall Ratesandtheir Evaluation.

UNIT T V:

Ad Hoc Wireless Networks: Introduction, Cellular and Ad Hoc wireless Networks,
Applications and Ad Hoc Wireless Networks, Issues in Ad Hoc Wireless Networks, Ad Hoc
Wireless Internet, MAC Protocols for Ad Hoc Wireless, Introduction, issues in designing
AMAC Protocol for Ad Hoc wireless Networks, Design Goals AMAC protocol for Ad
HocWireless NetworksClassification oMAC Protocols.

TEXT BOOKS: ]
n
1. Mobile CellularTelecommunication$V.C.Y. Lee,McGrawHill, 2 Edgl.,1989.
n

2. WirelessCommunications Theodore S.Rapport,PearsorEducation2  Edn.,2002.

REFERENCE BOOKS:
1. Ad HocWirelessNetworks:Architectures anérotocolsC. SivaramMurthy and B.S.
Manoj, 2004, PHI.
2. Modern Wireless Communicatiof®mon Haykin, Michael Moher, Pearson Education,
2005.
3. WirelessCommunication@ndNetworking,Vijay Garg,ElsevierPublications2007.
4. WirelessCommunicationsAndreaGoldsmith,CambridgeUniversityPress2005.
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20EC623PE:EMBEDDED SYSTEM DESIGN (PE -11)

B. Tech.VI Sem. L T PC

3 0 0 3
Prerequisite: MicroprocessorandMicrocontrollers;ComputerOrganizatiorandOperating
Systems

CourseObjectives:
1. Toprovideanoverviewof DesignPrinciplesof Embeddedystem.
2. Toprovideclearunderstandingbouttherole of firmware.
3. Tounderstandhenecessityf operatingsystems in correlation withardwaresystems.
4. Tolearnthemethodsof interfacingandsynchronizatiorior tasking.
CourseOutcomes:Uponcompletingthis course thestudentwill be ableto
1. Understandheselectionprocedureof Processors theembeddedlomain.

2. DesignProcedurdor Embeddedrirmware.
3. Visualizetherole of Realtime OperatingSystemsn Embeddedystems.
4. To evaluatghe Correlationbetweertask synchronization arldtencyissues.
5. UnderstandaskCommunication/Synchronizatidasues.
UNIT -I:

Introduction to Embedded Systems:Definition of Embedded System, Embedded Systems
Vs General Computing Systems, History of EmbeddedSystems, Classification, Major
Application Areas, Purposd &mbedded Systems, Characteristics and Quality Attributes of
Embeddedystems.

UNIT - II:

Typical Embedded System:Core of the Embedded System: General Purpose and Domain
Specific Processors,ASICs, PLDs, Commercial Off-The-Shelf Components (COTS),
Memory: ROM, RAM, Memory according to the type of Interface, Memory Shadowing,
Memory selection for Embedded Systems, Sensors and Actuators, Communication Interface:
OnboardandExternal Communicatiomterfaces.

UNIT - I

Embedded Firmware: Reset Circuit, Browsout Protection Circuit, Oscillator Unit, Real
Time Clock, Watchdog Timer, Embedded Firmware Design Approaches and Development
Languages.

UNIT - IV:
RTOS Based Embedded System DesigDperating System Basics, Types of Operating
SystemsTasks,ProcesandThreadsMultiprocessingandMultitasking, TaskScheduling.

UNIT -V:

Task Communication: SharedMemory,Messagd’assingRemoteProcedureall and
SocketsTask Synchronization: Task Communication/Synchronization Issues, Task
SynchronizatiorTechniques, DevicBrivers,Methods toaChooseanRTOS.

TEXT BOOK:
1. Introductionto Embeddedystems ShibuK.V, McGrawHill.
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REFERENCE BOOKS:

Embedded®&ystems RajKamal, TMH.

EmbeddedystemDesign- Frank Vahid, TonyGivargis,JohnWiley.
Embeddedystems Lyla, Pearson2013.

An EmbeddedoftwarePrimer- David E. Simon,PearsorEducation.

el
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20EC6110E:PRINCIPLES OF ELECTRONIC COMMUNICATIONS (OpenElective-I)

B. Tech.VI Sem. L T P C
3 0 0O 3

Prerequisite: Nil

CourseObjectives: Theobjectiveof this subjectis to:
1. Introducethe studentgo modulationandvariousanaloganddigital modulationschemes.
2. Theycanhaveabroadunderstandingf satellite, opticalcellular, mobile, wireless and
telecomconcepts.
CourseOutcomes:Uponcompletingthis coursethestudent willbeableto:
1. Understand modulation need and techniques in communications and overview of
electromagnetispectrum.
AnalyzeAnalog, pulsemodulation anddigital modulationtechniques.
DistinguishVariousLocal AreaNetworksandtheir structure.
Conceptualizgrinciplesandapplicationsof satelliteandoptical communications.
Understandiariouscellularteleghonesystemsandwirelesstechnologies.

abrwn

UNIT T I:
Introduction: Need for Modulation, Frequency translation, Electromagnetic spectrum, Gain,
Attenuationand decibels.

UNIT 7 II:
Simple description on Modulation: Analog ModulationAM, FM, Pulse ModulationPAM, PWM,
PCM, Digital ModulationTechniquesASK, FSK, PSK,QPSKmodulatioranddemodulatiorschemes.

UNIT 7 I

Telecommunication SystemsTelephones Telephone system, Paging systems, Internet Telephony.
Networking and Local Area Networks: Network fundamentals, LAN hardware, Ethernet LANSs,
TokenRing LAN.

UNIT T IV:

Satellite Communication: SatelliteOrbits, satellitecommunicatiorsystems satellitesubsystems,
GroundStations Satellitdpplications, Global Positioningystems.

Optical Communication: Optical Principles, Optical Communication Systems, Filégptic
CablesOptical Transmitters &ReceiversWavelengthDivision Multiplexing.

UNIT 7 V:

Cellular and Mobile Communications: Cellular telephone systems, AMPS, GSM, CDMA,
and WCDMA.

WirelessTechnologies:WirelessLAN, PANsandBluetooth, ZigBeeandMeshWireless
networks Wimax andMANSs, Infraredwireless,RFID communication, UWB.

TEXT BOOKS:
1. Principlesof ElectronicCommunicatiorSystemslLouis E. Frenzel 3e,McGrawHill
publications2008.
2. ElectronicCommunicationsystemsKennedy,Davis 4e MC GrawHill Education,1999.
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REFERENCE BOOKS:
1. TheodoreRappport, WirelessCommunications Principlesandpractice PrenticeHall, 2002.
2. Roger L.FreemanFundamentalsf Telecommunication®e, Wiley publications.
3. Introductionto datacommunicationgndnetworking,WayneTomasi,PearsorEducation,
2005.
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20EC6120E:FUNDAMENTALS OF INTERNET OF THINGS (Open Electiver 1)

B. Tech.VI Sem. L TP C
3 003
CourseObijectives: The objectives othecourseareto:
1. Understandhe conceptof Internet ofThingsandableto build 10T applications

2. Learntheprogramminganduseof Arduino andRaspberryPi boards.
3. Knownaboutdatahandlingandanalytics in SDN.

CourseOutcomes:Uponcompletingthis course the studenwill beableto:

1. Known basicprotocolsin sensonetworks.
ProgramandconfigureArduino boardsfor variousdesigns.
UnderstandPythonprogrammingandinterfacingfor RaspberryPi.
DesignloT applicationsn differentdomains.

a b~ wnn

Analyzethevariousapplicationsof l10T.

UNITTI:

Introduction to Internet of ThingLharacteristics of 10T, Physical design of IoT, Functional
blocks of I0T,Sensing, Actuation, Basics of Networking, Communication Protocols, Sensor
Networks.

UNIT -II:
Machineto-Machine Communication®ifference between IoT and M2Mnteroperability in

0T, Introduction to Arduino Programming, Integration of Sensorsand Actuators with
Arduino.

UNIT -1l
Introduction to Python programming, Introduction to RaspberryPi, Interfacing Raspberry Pi
with basicperipherals)mplementatiorof IoT with RaspberryP

UNIT -IV:
Implementatiorof 0T with RaspberryPiJntroductionto SoftwaredefinedNetwork (SDN),

SDNfor loT, Data Handlingand Analytics.

UNIT -V:
Cloud Computing,SensoiCloud, SmartCitiesandSmartHomes,Connected/ehicles,Smart
Grid, IndustrialloT. CaseStudy: Agriculture HealthcareActivity Monitoring.

TEXTBOOKS:
1. "The Internet of Things: Enabling Technologies,Platforms, and Use Cases",by

PethuruRg and Anupam&.Raman (CRCPress).

2.iMake sensorso: Terokarvi nen, Seditommakerk ar vi n
media,2014.

3. "Internetof Things:A Handson Approach”,byArshdeepBahgaand/ijay Madisett.
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REFERENCEBOOKS:

1. Vijay MadisettiAr s hd e e p B adiThags:A Hands@mrAmetr oac h 0.
2. Waltenegudargie,ChristianPoellabauer,"Fundamentadé WirelessSensor
Networks:Theoryand Practice"

3. BeginningSensometworkswith ArduinoandRaspberryii CharlesBell, Apress, 2013.
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20EC604PC:DIGITAL SIGNAL PROCESSINGLAB

or
o -
N O
)

CourseOutcomes:At theendof thecoursethe studenwill be ableto:

Ll A

5.
The

PerformTime, FrequencandZ- transformanalysison signalsandsystems.

Apply Z-transform DTFT, DFT andFFT to analyzeanddesignDSPsystems.

Implementatiorof DecimationProcessind InterpolationProcess
AnalyzeandObserveMagnitudeandphasecharacteristicéFrequencyesponse€haracteristicsf
digital filters.

DesignMulti -ratefilters for variousapplicationsof DSP.

Programsshall be implementedin Software (Using MATLAB / Lab View / C

Programming/ Equivalent) and Hardware (Using Tl / Analog Devices / Motorola / Equivalent
DSP processors).

Note: - Minimum of 12 experiment$iasto beconducted.

List
1.

o

of Experiments:
Generatiorof SinusoidaWaveform/ Signalbasedn RecursiveDifference Equations
Histogramof White GaussiarNoiseandUniformly DistributedNoise.
Tofind DFT/ IDFT of givenDT Signal
To find Frequencyresponsef agiven Systemgivenin Transfer FunctionDifferential
equationform.
ObtainFourierseriescoefficientsby formulaandusingFET andcompardor half sine
wave.
Implementatiorof FFT of givenSequence
Determinatiorof PowerSpectrunof agivenSignal(s).
Implementatiorof LP FIR Filter for agivenSequence/Signal.
Implementatiorof HP IIR Filter for a givenSequence/Signal
. Generatiorof NarrowBandSignalthroughFiltering
. Generatiorof DTMF Signals
. Implementatiorof DecimationProcess
. Implementatiorof InterpolationProcess
. Implementatiorof I/D SamplingRateConverters
. ImpulseResponsef First orderandSecondOrderSystems.
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B. Tech.VI Sem.

20EC605PC:e- CAD LAB

o
o -
w T
= o

CourseOutcomes: At theendof thecoursethestudentwill be ableto:

1.
2.
3.
4.

5.

Verify the functionalityof Differentlogic gates Using/erilog HDL

Verify differentcombinational CircuitsisingVerilog HDL.

Verify differentsequentiatircuits Verilog HDL.
Layout,physicalverification,timing analysisof Basiclogic GateusingBackendools
Layout,physicalverification,timing analysisof combinationaCircuits.

Note: Any SIX of the followingexperiments froneachpart areto be conducte(Total 12)

Part - |

All the following experimentshaveto beimplemented usingHDL

1.

©NO A WN

9.

Part-Il

Realizeall thelogic gates

Designof 8-to-3 encoder (withouandwith priority) and2-to-4decoder

Designof 8-to-1 multiplexerand1-to-8demultiplexer

Designof 4 bit binaryto graycodeconverter

Designof 4 bit comparator

Designof Full adderusing3 modelingstyles

Designof flip flops: SRD, JK, T

Design of 4bit binary, BCD counters (synchronous/ asynchronous reset) or any
sequence counter

Finite StateMachineDesign

Layout, physical verification, placement& route for complexdesign,static timing
analysis,IR drop analysis and crosstalkanalysisfor the following:

1.

©NOTORWN

Basiclogic gates

CMOSinverter

CMOSNOR/ NAND gates

CMOSXOR andMUX gates

Static/ Dynamiclogic circuit (registercell)

Latch

Pasdransistor

Layoutof anycombinationaktircuit (complexCMOS logicgate).
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20EC606PC:MICROWAVE ENGINEERING LAB

B. Tech VI Sem. T P C
0 315
CourseOutcomes:At theendof thecoursethe student willbeableto:

1. Studythe characteristic®f variousmicrowaveTubes.

2. Analyzethevarious parametexs microwavedevices.

3. DistinguishbetweerH plane E planeandMagic Tee.

4. Examinelsolation, CouplindactorandDirectivity of directionalcouplers.

5. Describethe characteristicef hornAntenna

Note: Minimum of 12 experimentsto beconducted.

1. ReflexKlystron Characteristics

2. GunnDiode Characteristics

3. DirectionalCouplerCharacteristics

4. VSWR Measuremendf Matchedload

5. VSWR measuremendf with openandshortcircuit loads
6. Measuremendf WaveguideParameters

7. Measurementf Impedancef agiven Load

8. Measurementf ScatteringParameters dE planeTee
9. Measuremendf ScatteringParameters dH planeTee
10. Measuremendf ScatteringParametersf aMagic Tee
11.Measuremendf ScatteringParameters @ Circulator
12. AttenuationMeasurement

13. MicrowaveFrequencyleasurement

14. AntennaPatternMeasurements.
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20MC608ES:ENVIRONMENTAL SCIENCE

B. Tech.VI Sem. L T PC
3 00O
CourseObjectives: Upon completinghis course, thetudenwill be ableto
1. Understandingheimportanceof ecological balanckor sustainablelevelopment.
2. Understandingheimpactsof developmental activitiesndmitigationmeasures

3. Understandingheenvironmentapoliciesandregulations

CourseQOutcomes:

Based on this course, the Engineering graduate will understand/evaluate/develop technologies
on the basis of ecological principles and environmental regulations which in turn helps in
sustainablelevelopment

UNIT -1

Ecosystems:Definition, Scope and Imptance of ecosystem. Classification, structure, and
function of an ecosystem, Food chains, food webs, and ecological pyramids. Flow of energy,
Biogeochemical cycles, Bioaccumulation, Biomagnification, ecosystem value, services and
carryingcapacity,Field visits.

UNIT -1

Natural Resources: Classification of Resourced:iving and NonrLiving resourcesyater
resources:use and over utilization of surface and ground water, floods and droughts, Dams:
benefits and problemdvineral resources: use and exploitation, environmental effects of
extracting and using mineral resources,Land resources: Forest resources, Energy
resources: growing energy needstenewableand non renewableenergy sourcesyse of
alternate energsource casestudies.

UNIT -1l

Biodiversity And Biotic Resources:Introduction, Definition, genetic, species and ecosystem
diversity. Value of biodiversity; consumptive use, productive use, social, ethiesthetic

and optional values. India as a mega diversity nation, Hot spots of biodiversity. Field visit.
Threats to biodiversity: habitat loss, poaching of wildlife, manwildlife conflicts;
conservatiorof biodiversity: In-Situ and Ex-situ conservationNational Biodiversityact.

UNIT - IV

Environmental Pollution and Control Technologies: Environmental Pollution:
Classificatiorof pollution.

Air Pollution: Primaryandsecondaryollutants,Automobileand Industrial pollution,
Ambient airqualitystandards.

Water pollution: Sourcesandtypesof pollution, drinking waterquality standards.

Soil Pollution: Sourcesandtypes,Impactsof modernagriculture, degradatiorof soil.
NoisePollution: Sources antfealth hazards, standards,

Solid waste: Municipal Solid Waste managementcompositionand characteristicsof e
Wasteand its management.

Pollution control technologies: WastewaterTreatmentmethods:Primary, secondaryand
Tertiary.

Overviewof air pollution controltechnologiesConceptf bioremediation.

Global Environmental Problems and Global Efforts: Climate change and impacts on
human environment. Ozone depletion and Ozone depleting substances (ODS). Deforestation
and desertification. International conventions / Protocols: Earth summit, Kyoto praiodol,
MontréalProtocol.
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UNIT -V

Environmental Policy, Legislation & EIA: Environmental Protection act, Legal aspects
AirAct-1981, Water Act, Forest Act, Wildlife Act, Municipal solid waste management and
handling rules, biomedical waste managementand handling rules, hazardouswaste
managementand handling rules. EIA: EIA structure, methods of baseline data acquisition.
Overview on Impacts of air, water, biological and Seaconomical aspects. Strategies risk
assessment, Concepts of Environmental Management Plan (HlRards Sustainable Future:
Concept of Sustainable Development, Population and its explosion, Crazy Consumerism,
Environmental Education, Urban Sprawl, Human health, EnvironmentalsEt@mncept of Green
Building, Ecological FooPrint, Life Cycleassessmerft. CA), Low carbonlifestyle.

TEXT BOOKS:
1. Textbookof EnvironmentaStudiesfor Undergraduat€oursesy ErachBharuchafor
UniversityGrants Commission.
2. EnvironmentaStudiesby R. RajagopalarQxford UniversityPress.

REFERENCE BOOKS:

1. Environmental Science: towards a sustainable future by Richard T.Wright. 2008, PHI

LearningPrivateLtd. New Delhi.

2. EnvironmentaEngineeringandscienceby Gilbert M. MastersandWendellP. Ela.
2008 PHILearningPvt.Ltd. _ ) N
EnvironmentaBcienceby Daniel B. Botkin &ﬂl?dwardA. Keller, Wiley INDIA edition.
EnvironmentalStudiesby AnubhaKaushik, 4 Edition, New ageinternationapublishers.
Textbookof EnvironmentaScienceandTechnology Dr.M.Anji Reddy,2007,BS
Publications.

ar W
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20MB701HS:BUSINESS ECONOMICSAND FINANCIAL ANALYSIS

B. Tech.VIl Sem. LT PC
2 0 0 2
CourseObijective:
1. To learn the basic businesstypes, impact of the economyon Businessand Firm
specifically.

2. ToanalyzeheBusinessrom the FinancialPerspective.

CourseOutcome: Thestudentswill understand
1. ThevariousFormsof Businessandtheimpactof economicvariableson theBusiness.
2. TheDemandSupply,Production Cost,Market Structure Pricingaspectsarelearnt.
3. The Studentsanstudythef i r fmansial positionby analyzingthe Financial
Statementsf a Company.

UNIT 71 I: Introduction to Businessand Economics

Business Structure of Business Firm, Theory of Firm, Types of Business Entities, Limited
Liability Companies,Sourcesof Capital for a Company, Non-Conventional Sourcesof

Finance.

Economics: Significance of EconomicsMicro and Macro Economic Concept§oncepts

and Importance of National Income, Inflation, Money Supply and Inflation, Business Cycle,
Features and Phases of Business Cycle. Nature and Scope of Business Economics, Role of
Busines€EconomistMultidisciplinarynatureof Business Economics.

UNIT - 1I: Demandand Supply Analysis

Elasticity of Demand: Elasticity, Types of Elasticity, Law of Demand, Measurement and
Significance of Elasticity of Demand, Factors affecting Elasticity of Demand, Elasticity of
Demand in decision making, Demand Forecasting: Characteristicsof Good Demand
ForecastingStepsn Demand~orecastingMethodsof DemandForecasting.

Supply Analysis: Determinant®f Supply,SupplyFunctionandLaw of Supply.

UNIT - lll: Production, Cost,Market Structures & Pricing

Production Analysis: Factors of Production, Production Function, Production Function with
one variable input, two variable inputs, Returns to Scale, Different Types of Production
Functions.

Costanalysis Typesof Costs,ShortrunandLongrun CostFunctians.

Market Structures: Natureof Competition, Featuresof Perfect competition, Monopoly,
Oligopoly

andMonopolisticCompetition.

Pricing: Typesof Pricing,ProductLife Cycle basedPricing, BreakEvenAnalysis,andCost
VolumeProfit Analysis.

UNIT - IV: Financial Accounting: Accounting conceptsand Conventions,Accounting
Equation, Doublé€ntry system of Accounting, Rules for maintaining Books of Accounts,
Journal, Posting to Ledger, Preparation of Trial Balance, Elements of Financial Statements,
andPrepration ofFinal Accounts.
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UNIT-V: Financial Analysis through Ratios: Conceptof Ratio Analysis, Importance,
Liquidity Ratios, Turnover Ratios, Profitability Ratios, Proprietary Ratios, Solvency,
LeverageRatiosi Analysis andnterpretationsimpleproblems).

TEXT BOOKS:
1. D. D. Chatwurvedi, S. LThéopyaandBApphesat
InternationalBook HousePvt. Ltd.2013.
2. DhanestK Khatri,ii F i n aArcccioauln t i Mcd @rawHill, 2Q1%
3. GeethikaGhosh Piyali Gosh,PurbaRoyChoudhuryfi Ma n a gceroinalmie,c s 0 ,
TataMc Graw Hill Education PvtLtd. 2012.
REFERENCE BOOKS:
1. ParesiBhahfi F i n aAccountmdforMa n a g e @'éedition, Qxford Press2015.
2. S.N.MaheshwariSunilK Maheshwari,Sharad Maheshwarifi Fi nanci al
A c ¢ o u n 't dditiog,¥ikas Publications, 2013.
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20EC731PE:ARTIFICIAL NEURAL NETWORKS (PET IlI)

B. Tech.VIl Sem. LT PC
3 003
Prerequisite: Nil

CourseObjectives:
1. Tounderstandhebiologicalneuralnetworkandto modelequivalentneuronmodels.
2. Tounderstandhearchitecturelearningalgorithms
3. Toknowtheissuesf variousfeedforwardandfeedbackneural networks.
4. Toexplorethe Neuradynamicmodels fowvarious problems.
CourseOutcomes:Uponcompletingthis course the student willbeableto
1. Understandhesimilarity of Biological networksandNeuralnetworks
2. Performthetrainingof neuralnetworksusingvariouslearningrules.
3. Understandinghe conceptsof forwardandbackwardpropagations.
4. Understandingheconcepts oBelf-OrganizatiorMaps.
5. UnderstandaindConstruct thédopfield models.

UNIT -I:

Introduction : A Neural Network, Human Brain, Models of a Neuron, Neural Networks
viewed as Directed Graphs, Network Architectures, Knowledge Representation, Artificial
IntelligenceandNeuralNetworks.

Learning Process Error Correction Learning, Memory Based Learning, Hebbian Learning,
Competitive, Boltzmann Learning, Credit Assignmen Problem, Memory, Adaption,
StatisticalNatureof the LearningProcess.

UNIT -II:

Single Layer Perceptrons Adaptive Filtering Problem, Unconstrained Organization
Techniques, Linear Least Square Filters, Least Mean Square Algorithm, Learning Curves,
Learring Rate Annealing Techniques, Perceptr@Qonvergence Theorem, Relation Between
Perceptron and Bayes Classifier fadsaussiarEnvironment.

Multilayer Perceptron: Back PropagationAlgorithm XOR Problem, Heuristics, Output
Representatioand DecisiorRule, ComputeExperiment, FeaturBetection.

UNIT -MII:

Back Propagation: Back Propagation and Differentiation, Hessian Matrix, Generalization,
Cross Validation, Network Pruning Techniques, Virtues and Limitations of Back Propagation
Learning,Accelerated Convergence, Supervisegrning.

UNIT - IV:

Self-Organization Maps (SOM): Two Basic Feature Mapping Models, Sélfganization
Map, SOM Algorithm, Properties of Feature Map, Computer Simulations, Learning Vector
Quantization AdaptivePatter dassification.

UNIT -V:

Neuro Dynamics:Dynamical Systems, Stability of Equilibrium States, Attractors, Neuro
Dynamical Models, Manipulation of Attractors as a Recurrent Network Paradigm
Hopfield ModelsT Hopfield Models, restricted boltzmenachine.
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TEXT BOOKS:
1. A N e uNetadrksaComprehensivé o u n d a Simoam$Haykin, PHI Education.
2. Al nt r otdArtificial NeuralS y s t eanekd. Zurada JAICO PublishingHouse
Ed.2006.
REFERENCE BOOKS:
1. NeuralNetworksin Computerinteligance Li Min FuTMH2003
2. NeuralNetworks-JamesA FreemarDavid M S KapuraPearsorid.,2004.
3. Artificial NeuralNetworks- B. VegnanarayanBrenticeHall of IndiaP Ltd2005
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20EC732PE:SCRIPTING LANGUAGES (PET IlI)

B. Tech.VIl Sem.

wrr
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Prerequisites: ComputeProgrammingndDataStructures

CourseObjectives:
1. Ableto differentiatescriptingandnon scriptinglanguages.
2. TolearnScriptinglanguagesuchasPERL, TCL/TK, pythonandBASH.
3. Expertiseo programin the Linux environment.
4. Usageof scriptinglanguagesn IC designflow.

CourseOutcomes:Uponcompletingthis course thestudentwill be ableto
1. Understandbasicsof Linux andLinux Networking.
2. Understandhowto useLinux environmenandwrite programdgor automation
3. Understandheconceptf Scriptinglanguages
4. CreateandrunscriptsusingPERL/TCI.
5. Createandrun scriptsusingPython.

UNIT 7 I: Linux Basics

Introduction to Linux, File System of the Linux, General usage of Linux kernel & basic
commands, Linux userand group, Permissions for file, directory and users, searching a file
& directory, zippingandunzippingconcepts.

UNIT 7 II: Linux Networking

Introduction to Networking in Linux, Network basics & Tools, File Transfer Protocol in
Linux, Network file system,Domain Naming Services, Dynamic hosting configuration
Protocol& Networkinformation Services.

UNIT 7 Ill: Perl Scripting.

Introduction to Perl Scripting, working with simple values, Lists and Hashes, Loops and
Decisions, Regular Expressions, Files and Data in Perl Scripting, References & Subroutines,
RunningandDebuggingPerl, Modules, Objedt Oriented Perl.

UNIT 7 IV: Tcl / Tk Scripting

Tcl Fundamentals,String and Pattern Matching, Tcl Data Structures, Control Flow
Commands, Procedures and Scope, Evel, Working with Unix, Reflection and Debugging,
Script Libraries, Tk Fundamentals, Tk by examples, The Pack Geometry MaBagkng
Commandsto X Events, Buttons and Menus, Simple Tk Widgets,Entry and List box
WidgetsFocus, Grabs and Dialogs.

UNIT i V: Python Scripting.

Introduction to Python, using the Python Interpreter, More Control Flow Tools, Data
Structures, Modules, Input and Output, Errors and Exceptions, Classes, Brief Tour of the
Standard Library.

TEXT BOOKS:
1. PracticalProgrammingn Tcl andTk by Brent WelchUpdatedfor Tcl 7.4and Tk4.0.
2. RedHatEnterpriseLinux 4 : SystemAdministrationGuide Copyright,RedHat Inc,2005.
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REFERENCE BOOKS: q
1. LearningPythoni Mark Lutz andDavid Ascher, 3 Ed.,O6 Rei | | y, 200 3.

2. LearningPerli 4th Ed. RandalSchwartz, TonPhoenixandBraind foy.2005.
3. PythonEssentials Samueld®edroniandNoelPappinO6 Rei | | 'y, 200 2.
4. Programming Peil Larry Wall, Tom Christiansen and John Orwar Bdition,

O 6 R e R0OOA. YSBN0596000278)
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20EC733PE:DIGITAL IMAGE PROCESSING (PET III)
B. Tech.VIl Sem. L T PC
3 0 0 3
Prerequisite: Digital SignalProcessing

CourseObjectives:
1. Toprovideaapproachiowardsimageprocessing@ndintroductionabout2Dtransforms
2. To expertiseabout enhancementethodsn timeand frequencgomain
3. Toexpertiseaboutsegmentatiomndcompression techniques
4. TounderstandheMorphologicaloperationsnanimage

CourseOutcomes:Uponcompletingthis course thestudentwill be ableto

1. Explorethe fundamental relations between pixaatsl utilityof 2-D transforms in
imageprocesser.
Understandhe enhancemensegmentatiomndrestoratiorprocessesn animage.
ImplementthevariousMorphological operationsnanimage.
Understandheneedof compressiorandevaluationof basiccompression algorithms.
UnderstandheMorphological operationsn animage.

apr N

UNIT -I:

Digital Image Fundamentals& Image Transforms: Digital ImageFundamentalssamplingand
QuantizationRelationship between Pixels.

Image Transforms: 2-D FFT, PropertiesWalsh Transform,Hadamardl ransform,Discrete
CosineTransform, Haailransform, Slant Transforniotelling Transform.

UNIT -II:

Image Enhancement (Spatial Domain): Introduction, Image Enhancementin Spatial
Domain, Enhancementhrough Point Processing,Types of Point Processing,Histogram
Manipulation, Linear and Non Linear Gray Level Transformation, Local or Neighborhood
criterion,MedianFilter, SpatialDomain HighPass Filtering.

Image Enhancement (Frequency Domain): Filtering in FrequencyDomain, Low Pass
(Smoothingland High PaséSharpening)ilters in Frequencipomain.

UNIT -III:

Image Restoration: Degradation Model, Algebraic Approach to Restoration, Inverse
Filtering, Least Mean SquareFilters, ConstrainedLeast SquaresRestoration,Interactive
Restoration.

UNIT -IV:

Image Segmentation:Detection of Discontinuities, Edge Linking and Boundary Detection,
thresholdingRegion Oriented Segmentation.

Morphological Image Processing: Dilation and Erosion: Dilation, Structuring Element
Decomposition, Erosion, Combining Dilation and Erosion, Opening and Closing, Hit or Miss
Transformation.

UNIT -V:

Image Compression:Redundancies and their Removal Methods, Fidelity Criteria, Image
CompressionModels, Huffman and Arithmetic Coding, Error Free Compression,Lossy
Compression, Lossy and Lossless Predictive Coding, Transform Based Compression, JPEG
2000Standards.
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TEXT BOOKS:

1. Digital ImageProcessing RafaelC. GonzalezRichardE. Woods,3"d Edition,
Pearson,2008

2. Digital ImageProcessingS Jayaraman, §sakkirajan;T VeerakumarTMH,2010.

REFERENCE BOOKS:
1. Digital Image Processing and Analysisiman and Computer Vision Application
with usingCVIP Tools- ScotteUmbaugh, pdEd, CRCPress, 2011
2. Digital ImageProcessingisSingMATLAB i Rafael CGonzalezRichardE Woodsand
StevenL Eddings, #d Edition, TMH, 2010.
3. Digital Image Processing and Computer VisioBomka, Hlavac, BoyleCengage
Learning(Indian edition) 2008.

4. Introductory Computer Vision Imaging Techniques and Solutiddsian low, nd
Edition, BS Publication,2008.
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20EC741PE:BIOMEDICAL INSTRUMENTATION (PET IV)

B. Tech.VIl Sem. LT P C
3 0 0 3
CourseObjectives
1. Identifysignificantbiological variablesat cellularlevel andwaysto acquiredifferent bic
signals.

2. Elucidatethe method$o monitortheactivity of the heart,brain, eyesandmuscles.
3. Introducetherapeutiequipmentor intensiveand criticalcare.
4. Outlinemedicalimagingtechniquesndequipmenfor certaindiagnosis antherapies.

CourseOutcomes:After completionof the coursethe student isableto:

1. Understandbio systemsaindmedical systemBom anengineeringerspective.

2. ldentify the techniques to acquire record and primarily understand physiological
activity of the humarbodythroughcell potential ECG,EEG,BP and blood flow
measuremerdand EMG.

3. Understandheworking of variousmedical instruments aratitical care equipment.

4. IdentifytheimagingtechniquesncludingCT, PET,SPECTandMRI usedin
diagnosisof various medical conditions.

5. Understandabouttherapeuti&Equipment.

UNIT - I

Bio-Potential Signals and ElectrodesBio-signals and their characteristics, Organization of
cell, Nernst equation of membrane, Resting and Action potentials. Bio-amplifiers,
characteristics of medical instruments, problems encountered with measurements from living
systems. Biepotential elecbded Body surface recording electrodes, Internal electrodes,
micro electrodes. Bighemical transducefis reference electrode, the pH electrodes, Blood
gaselectrodes.

UNIT - II:

Cardiovascular Instrumentation: Heart and cardiovascular system Hearttelead activity,

blood pressureand heart sounds. Cardiovascularmeasurementslectro cardiographyi
electrocardiogram, ECG Amplifier, Electrodes and leads, ECG recorder principles. Types of
ECGrecorders. Principles of blood pressaral blood flow measament.

UNIT - Il

Neurological Instrumentation: Neuronal communication, electr@ncephalogran{EEG),
EEG Measurements EEG electrqulacement system, interpretation of EEG, EEG system
Block diagram preamplifiers and amplifier&MG block diagramandStimulators.

UNIT - IV:

Equipment for Critical Care: Therapeutic equipmeiiRacemaker, Defibrillator, Shortwave
diathermy, Hemodialysis machine. Respiratory Instrumentatidechanism of respiration,
Spirometry,Pneumotachograph, Ventilators.

UNIT -V:

Principles of Medical Imaging: Radiography, computed Radiography, Computed
Tomography (CT), Magnetic Resonance Imaging (MRI), Nuclear Medicine, Single Photon
Emission Computed Tomography (SPECT), Positron Emission Tomography (PET),
Ultrasonographyintroduction to Telemedicine.
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TEXT BOOKS:
1. A Ha-bodkof Biomedicall n st r u meRS KhandporNaGraw-Hill, 2003.
2. i Me d InstramentationApplicationandD e s i gohn&.,WebsterJohnWiley.

REFERENCE BOOKS:
1. i Bi o mdndtiumeathtiomndMe a s u r e lesgieCromaell,F.J.Weibell,
E.A. Pfeiffer, PHI.
22 APrinciples ofl ApptuemdnBabmedibcal. A. Geodd
JohnWiley and Sons.
3. il nt r otdBiomédicalequipment e ¢ h n albsepgCarandBrown.
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20EC742PE:DATABASE MANAGEMENT SYSTEMS (PET 1V)

B. Tech.VIl Sem. L TPZC
3 00 3
Prerequisite: DataStructures

CourseObjectives:
1. Tounderstandhebasicconcepts antheapplicationsof databasesystems.
2. Tomastetthebasics oSQLandconstruct querieasingSQL.
3. Topics include data models, database design, relational model, relational algebra,
transactiorcontrol,concurrencyontrol,storagestructuresandaccessechnques.

CourseOutcomes:Uponcompletingthis course the student willbeableto
1. Gainknowledgeof fundamentals dDBMS andits applications.
2. Understandhe conceptsf relationalmodels.
3. Masterthebasics of SQlfor retrievaland management data.
4. Beacquaintedvith thebasicsof transactiorprocessingandconcurrencycontrol.

5. Familiaritywith database storagéructuresandaccessechniques.

UNIT T I

DatabaseSystemApplications: A Historical PerspectiveFile Systemssersusa DBMS, the
Data Model, Levels of Abstraction in a DBMS, Data Independence, Structure of a DBMS.
Introduction to DatabaseDesign DatabaséDesignand ER Diagrams,Entities, Attributes,
and Entity Sets,Relationshipsand RelationshipSets,Additional Featuresof the ER Model,
ConceptuaDesignwith theER Model.

UNIT 7 II:

Introduction to the Relational Model: Integrity constraint over relations, enforcing integrity
constraints, querying relational data, logical data base design, introduction to views,
destroying/alteng tables and views, Relational Algepfiauple relational Calculus, Domain
relationalcalculus.

UNIT 7 I

SQL: Queries, Constraints, Triggers: form of basic SQL query, UNIONINTERSECT,

and EXCEPT, Nested Queries, aggregationoperators,NULL values, complex integrity
constraintsn SQL, triggers and activdatabases.

Schema RefinementProblems caused by redundancy, decompositions, problems related to
decomposition, reasoning about functional dependencies, FIRST, SECOND, THIRD normal
forms, BCNF, los$ess join decomposition, muttialued dependencie§;OURTH normal

form, FIFTH normal form.

UNIT 7 IV:

Transaction Concept, Transaction State, Implementation of Atomicity and Durability,
Concurrent Executions, Serializability, Recoverabilitpplementation oflsolation, testing
for serializability, Lock Based Protocols, Timestamp Based Protocols, Valid&ased
Protocols, Multiple Granularity, Recovery and Atomicity, L8gsed Recovery, Recovery
with Concurrent Transactions.
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UNIT 7 V:

Data on External Storage, File Organization and Indexing, Cluster Indexes, Primary and
SecondaryIndexes, Index data Structures,Hash Based Indexing, Tree base Indexing,
Comparisonof File Organizations,Indexesand PerformanceTuning, Intuitions for tree
Indexes, Indexe8equentiaAccessMethods(ISAM), B+ Trees:A DynamicIndex Structure.

TEXT BOOKS:
1. iDat aMarmgemenS y s t Raghusam&rishnan JohannesSehrke, TatMc
GrawHill
34 Edition.
2. iDat &Spswmo n c e SilllesangtzKorth, Mc Grawhill, 51 edition.

REFERENCE BOOKS:

1. i Dat &SpsemeesignlmplementationandMa n a g e fAetaRo®& Carlos

Coronel 7" Edition.

Funda mofatabasiSy s t €&imasdNavrate PearsorEducation.
I nt r otdDambasSoyns t €€nd Date,Pearsortducation.
Or daxPreo f e s sTheX mearh,S.$hatandV. Shah,SPD.
Dat &hstemdsingOracle:A Simplifiedguideto SQLand PL/ SQL O, Shah
F u n d a miDatabastManagemenS y s t éMirls Gillenson,Wiley Student
dition.

OO RrWN
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20EC743PE:NETWORK SECURITY AND CRYPTOGRAPHY (PET IV)

B. Tech.VIl Sem. LT P C
3 0 0 3
Prerequisite: Nil
CourseObjectives:
1. Understandhebasicconcepiof Cryptographyand Network Security,their
mathematicamodels.

2. Tounderstandhenecessityf networksecurity threats/vulnerabilitieto
networksand countemeasures.

3. Tounderstanduthenticationfunctionswith MessagéuthenticationCodes
andHashFunctions.

4. To providefamiliarity in Intrusiondetection andrirewall DesignPrinciples.

CourseOutcomes:Uponcompletingthis course thestudentwill be ableto
1. Understanadhetworksecurityfundamentatonceptsand principles.
2. CreateEncryptedanddecryptedmessagessingblock ciphersandnetwork
securitytechnologyandprotocols.
3. Analyzekeyagreemenalgorithms tadentify their weaknesses.
4. Identifyandassesslifferenttypesof threats, malwarespyware, virusesand
vulnerabilities.

5. UnderstandP securityandfirewall.

UNIT - I

Security Services, Mechanisms and Attacks, A Model for Internetwork security, Classical
TechniguesConventionaEncryptionmodel,Steganography;lassicaEncryptionTechniques.
Modern Techniques:Simplified DES, Block Cipher Principles, Data Encryption standard,
Strengthof DES, BlockCipherDesign Principles.

UNIT - II:

Encryption: Triple DES, International Data Encryption algorithm, Blowfish, RC5,
Characteristics of Advanced Symmetric block Ciphers. Placement of Encryption function,
Traffic confidentiality, Keydistribution, Random Numbé&eneration.

UNIT 7 I

Public Key Cryptography: Principles, RSA Algorithm, Key Management, Difiellman
Keyexchange, EllipticCurveCryptography.

Number Theory: Pr i me and Rel ati vel
Eul erds theor ems, Testing f
Discretelogarithms.

y prime number s,
or primality, Euc

UNIT - IV:

MessageAuthentication and Hash Functions: Authenticatiorrequirementsindfunctions,
Messagé\uthentication, Hasfunctions,Securityof Hashfunctions andMACs.

Hash and Mac Algorithms: MD-5, Message digests Algorithm, Secure Hash Algorithm.
Digital signaturesnd Authenticatiornprotocols:Digital signaturesAuthenticationProtocols,
Digital signaturestandards.

Authentication Applications: KerberosElectronicMail Security:PrettyGoodPrivacy,
SIME/MIME.
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UNIT 7 V:

IP Security: Overview, Architecture, Authentication, Encapsulating Security Payload, Key
Management. Web Security: Web Security requirements, secure sockets layer and Transport
layersecurity, Secure Electronidansaction.

Intruders, Virusesand Worms: Intruders VirusesandRelatedthreats.

Fire Walls: Firewall DesignPrinciples,Trustedsystems.

TEXT BOOKS:
1. ACr ypt aygNewoprkSecurity:PrinciplesandP r a c tWilliane Stallings,
Pearsorteducation.
2. A Net Becuriy:Thecompleter e f e r RobecBragg,Mark Rhodes, TMH2004.

REFERENCE BOOKS:

1. i Ne t BecurikyEssential§ApplicationsandSt a n d a\Millidns Stadlings
Pearsorkeducation.

2. A Funda mneNetwarkSse ¢ u rErictMgiwald (Dreamtechpress)
3. A Pr i ndlnfermhationS e ¢ u MhitmamThomson.
4. Al nt r otd@rcyt p toongBucmamnSpringer.
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20EC751PE:SATELLITE COMMUNICATIONS (PET V)
B. Tech.VIl Sem. LT PC
3 0 0 3
Prerequisite: AnalogandDigital Communications

CourseObjectives:
1. Toacquiredfoundationin orbital mechanicandlaunchvehiclesfor thesatellites.
2. To providebasicknowledgeof link designof satellite.
3. Tounderstananultiple accessystemsandearthstationtechnology.
4. Tounderstandhe conceptf satellitenavigationand GPS.
CourseOutcomes:Uponcompletingthis course thestudent willbeableto
1. Understandasicconceptsandfrequencyallocations foisatellitecommunication,
orbital mechanicend launch vehicles.
2. Envisionthesatellitesubsystemsand design satellitinks for specifiedC/N.
3. Understandhevarious multipleaccessechniquedor satellitecommunication
systemsandearth statiotechnologies.
4. Knowtheconceptof LEO, GEOStationarySatelliteSystems andatellitenavigation.
5. Understandnappingthe geospatideatures.

UNIT - I

Introduction: Origin of Satellite Communications, Historical Bagkound, Basic Concepts
of Satellite Communications FrequencyAllocations for Satellite Services,Applications,
FutureTrends ofSatelliteCommunications.

Orbital Mechanics and Launchers: Orbital Mechanics, Look Angle determination, Orbital
Perturbations,Orbit determination,Launchesand Launch vehicles, Orbital Effects in
CommunicatiorSystemdPerfomance.

UNIT - II:

Satellite SubsystemsAttitude and Orbit Control System, Telemetry, Tracking, Command
and Monitoring, Power Systems, Communication Subsystems, Satellite Antennas,
EquipmentReliabilityand Spac®ualification.

UNIT - 1lI:

Satellite Link Design: Basic Transmission Theory, System Noise Temperature and G/T
Ratio, Design of Down Links, Up Link Design, Design Of Satellite Links For Specified
C/N, System Design Examples.

Multiple Access: Frequency Division Multiple Access (FDMA), Inter modulation,
Calculation of C/N, Time Division Multiple Access (TDMA), Frame Structure, Examples,
Satellite Switched TDMA Onboard ProcessingAMA, Code Division Multiple Access
(CDMA), Spread Spectrum Transmission and Reception.

UNIT - IV:
Earth Station Technology: Introduction, TransmittersReceivers Antennas,Tracking
SystemsTerrestrialinterface, PrimarjPower TesMethods.

UNIT -V:

Low Earth Orbit and Geo-Stationary Satellite SystemsOrbit Considerations, Coverage

and Frequency Consideration, Delay & Throughput Considerations, System Considerations,
OperationaNGSO Constellation Designs.
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Overview of Satellite Navigation & Global Positioning System:Radio and Satellite
Navigation, GPS Position Location Principles, GPS Receivers and Codes, Satellite Signal
Acquisition, GPS Navigation Message, GPS Signal Levels, GPS Receiver Operation, GPS
C/A CodeAccuracy, Differential GPS.

TEXT BOOKS:
1. i"Sat Ebmmu e i c EmothyPna, GharlesBostianandJeremyAllnutt,

WSE, Wiley Publications, 2 Edition, 2003.

2. A Sat €dnmmunicationE n g i n e Witbur i..d?otchard,RobertA Nelsonand
HenriG. Suyderhoud,™ Edition, Pearson Publication2003.

REFERENCE BOOKS:
1. A Sat €mmuntcaionsbDesignP r i n ¢ MRithéasia)BS Publications,
2" edition,2003.

2. iSat €Ebmmu e i daCtAgaoval &KhannaPublications5™ edition.
3. A Funda mnkSateliteCe mmu ni ckKN. RgaRao,fPHI, 2004.
4. hSat €b mmu B i c BennisRoddy,McGrawHill, 4th edition, 2009.
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20EC752PE:RADAR SYSTEMS (PET V)

B. Tech.VIl Sem.

wrr

Prerequisite: AnalogandDigital Communications

CourseObjectives:
1. Toexploretheconceptf radarandits frequencybands.
2. Tounderstandopplereffectandgetacquaintedvith theworking principlesof CW
radar, FM CW radar.
3. Toimpartthe knowledge ofunctioningof MTI and Trackindradars.
4. Toexplainthedesigningof aMatchedFilter in radarreceivers.

CourseOutcomes:Uponcompletingthis course thestudentwill be ableto
1. Understandhebasicconceptof Radarandderivecompleteradarrangeequation.
2. Understandheneed andunctioningof CW, FM-CW and MTIRadars
3. AnalyzevariousTrackingmethods.
4. Analyzeandderivethematchedilter responseharacteristicfor radarreceivers.
5. Understandletectionof radarsignalsin noise.

UNIT 7 I

Basicsof Radar: Maximum UnambiguousRange,Simple form of RadarEquation,Radar

Block Diagram and Operation,Radar Frequenciesand Applications. Predictionof Range
Performance, Minimum Detectable Signal, Receiver Noise, Modified Radar Range Equation.
Radar Equation: SNR,EnvelopeDetectori FalseAlarm Time andProbaility, Integration

of RadarPulsesRadarCrossSectionof Targets,TransmitterPower,PRFandRange
Ambiguities,SystemLosses (qualitative treatment).

UNIT 7 II:

CW and Frequency Modulated Radar: Doppler Effect, CW Radari Block Diagram,
Isolation betweenTransmitter andReceiver,Non-zero IF Receiver,Receiver Bandwidth
Requirementsipplications of CWradar.

FM-CW Radar: Range and Doppler Measurement, Block Diagram and Characteristies, FM
CW altimeter.

UNIT 11l

MTI and Pulse Doppler Radar: Principle, MTI Radar- Power Amplifier Transmitter and
Power Oscillator Transmitter, Delay Line CancellérBilter Characteristics, Blind Speeds,
Double Cancellation, Staggered PRFs, Range Gated Doppler Filters, MTI Radar Parameters,
Limitationsto MTI Performance, MTVversusPulse DoppleRadar.

UNIT 7 IV:

Tracking Radar: Trackingwith Radar,SequentialLobing, Conical Scan,Mono pulseTracking
Radar

T Amplitude ComparisorMono pulse(oneandtwo - coordinates)PhaseComparisorMono
pulse,Trackingin Range, Acquisition an8canning?atternsComparisorof Trackers.
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UNIT 7 V:

Detection of Radar Signals in NoiseMatched Filter Receiveir Response Characteristics

and Derivation, Correlation Function ar@fosscorrelation Receiver, Efficiency of Nen
MatchedFilters, Matched Filtewith Norrwhite Noise.

Radar Receiversi Noise Figure and Noise Temperature, Displays/pes. Duplexers

Branch typeand Balanced typeCirculators as Duplexers, Introduction to Phased Array
Antennasi Basic Concepts, Radiation Pattern, Beam Steering and Beam Width changes,
Applications,Advantages andlimitations.

TEXT BOOKS:

n
1.dl nt r otdRedatSiy s i Elemidl |. Skolnik, TMH Specialindian Edition,2
edition, 2007.

d

REFERENCE BOOKS:
1. A R a dPanciples,TechnologyA p p | i c¢ 8yronBddesPeéarsorcducation,2004.

2. TRa®@®ar nc Peebles)s,B.Z.,Wiley, New York, 1998.

3. A Pr i na MogdrniRadarBasicP r i n ¢ Mgk AeRicbardsJamedA. Scheer,
William
A. Holm, Yesdee2013.

4, fiRa#andb dverklldl.,Skolnik, 3" edition, McGrawHill Education,2008.
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20EC753PE:WIRELESS SENSORNETWORKS (PET V)

B. Tech.VII Sem. L T PC
3 0 03
Prerequisite: AnalogueandDigital Communications
CourseObjectives:
1. Toacquiretheknowledgeaboutvariousarchitectures andpplicationsof Sensor
Networks.

To understandssuesgchallengesandemergingechnologies fowirelesssensomnetworks.
To learnaboutvariousroutingprotocols andMAC Protocols.

To understandariousdatagatheringanddatadissemination methods.

To Studyaboutdesign principalspodearchitectureshardwareand softwareequired

for implementatiorof wireless sensor netwask

abkownn

CourseOutcomes:Uponcompletion otthecourse, thestudenwill beableto:
1. Analyzeandcomparevariousarchitecture®f Wireless Sensddetworks.
2. Understandesignissuesandchallengesn WirelessSensoiNetworks.
3. Design,Simulateand Comparéhe performancef variousroutingand MAC protocols.
4. Analyzeandcomparevariousdata gatheringnddatadisseminatiormethods.
5. Analyzethe designPrinciplesfor WSNsand Roleof Gateway.

UNIT -I:
Introductionto SensoNetworks,uniqueconstraintsandchallengesAdvantageof Sensor
Networks,Applicationsof SensoNetworks, Type®f wirelesssensor networks.

UNIT - II:
Mobile Ad-hocNetworks(MANETSs) andWirelessSensoiNetworks,Enablingtechnologies
for WirelessSensor Networkdssuesandchallenges iwirelesssensometworks.

UNIT - I
Routing protocols, MAC protocols: Classification of MAC Protocol$/SC Protocol, B
MAC protocol,IEEE 802.15.4 standarand ZigBee.

UNIT - 1V:
Disseminatiorprotocol forlargesensonetwork,Datadissemination, datgatheringanddata
fusion; Qualityof asensomnetwork; Reatime traffic supportand securityrotocols.

UNIT -V:

Design Principles for WSNs, Gateway Concepts Need for gateway, WSN to Internet
Communicationand Interneto WSN CommunicationSinglenodearchitectureHardware
components & design constraints, Operating systems and execution environments,

introductionto TinyOS and nesC.

TEXT BOOKS:
1. A A-BHlocWirelessSensoN e t w o C.ISisalRamMurthy, B. S.Manoj, Pearson
2. APr i naWimleseNse t w o KaketiRah LaverandP.KrishnaMurthy, 2002,PE
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REFERENCE BOOKS:

1. A Wi r ®igialemmunicationskKamilo Feher,1999,PHI.
Wi r €loensnal n i ¢ AntdréaGoidsmnith, CambridgeJniversityPress2005.
Mo bGellularC o mmu n i cGattapudasilihyushanlao,PearsorEducation2012.
Wi r €omemsirscatiorandN e t w o r William @gtallings,PHI, 2003.

ot 3O 3N

2.
3.
4.,
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20EC7210E:ELECTRONIC SENSORS(Open Elective- I1)

B. Tech. VIl Sem. LTPC

CourseObijectives:
1. Learnthecharacterizatiomof sensors.

2. Knowntheworkingof Electromechanical, Thermaflagneticandradiationsensors.
Understandhe conceptsf Electroanalytic and smadensors.
3. Ableto usesensorsn differentapplications.

CourseOutcomes:Uponcompletingthis course thestudenwill beableto
1. UnderstandensofPrinciple,ClassificatiorandCharacterization.

2. Exploretheworkingof Electromechanical, Thermallagnetic, Radiation.
3. Understandlectroanalyticalsensors.
4. Understandhebasicconceptof SmartSensors.
5. Designasystem withsensors.
UNIT -I:

Sensors/Transducers: Principles, Classification, Parameters, Characteristics, Environmental
Parameter§EP), Characterization.

Electro mechanical Sensorsintroduction, Resistive Potentiometer, Strain Gauge, Resistance Strain
Gauge, Semiconductor Strain Gaugksluctive Sensors: Sensitivity and Linearity of the Sefisor
Types, Gas thermometric Sensors, Thermal Expansion Type Thermometric Sensors,Acoustic
TemperatureSensor, Dielectric Constantand Refractive Index thermo sensors,Helium Low
Temperature Thermometer ,Nuclear Thermometer ,Magnetic Thermometer ,Resistance Change Type
Thermometric Sensors, Thermo emf Sensors, Junction Semiconductor Types, Thermal Radiation
Sensors, Quartz Crystal Thermoelectric Sensors, NQR Thermometry, Spectroscopic Thermometry,
NoiseThermometryHeatFlux Sensors.

UNIT -llI:

Magnetic sensors: Introduction, Sensorsand the Principles Behind, Magneteresistive Sensors,
Anisotropic Magneto resistive Sensing, Semiconductor Magneto resistors, Hall Effect and Sensors,
Inductanceand EddyCurrentSensors, Angular/Rotalfovement Transducers, Synchros.

UNIT -IV:

Radiation Sensors:Introduction, Basic Characteristics, Types of Photo resistors /Photo detectors, X
rayand NucleaRadiationSensors, Fibr®ptic Sensors.

Electro analytical SensorsThe Electrochemical Cell, The Cell Potentiitandard Hycbgen
Electrode(SHE), Liquid JunctionandOtherPotentialsPolarizationConcentratiorPolarization,
Referenceelectrodes, SensdlectrodesElectroceramicsin Gas Media.
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UNIT -V:
Smart Sensors: Introduction, Primary Sensors,Excitation, Amplification, Filters, Converters,

Compensation, Information Coding/Processingata Communication, Standards for Smart Sensor
Interface, theAutomation

Sensorsi Applications: Introduction, Orboard Automobile 8nsors (Automotive Sensors), Home
Appliance Sensors,AerospaceSensors,Sensorsfor Manufacturing i Sensorsfor environmental

Monitoring.

TEXT BOOKS:
1. A Se nandTrrsa n s d-D.@aranabis, PHlearningPrivateLimited.,2003.

2. Al nt r otdsuecnt siidwohsveteline Aravind Raghu,CRCpress2011.

REFERENCE BOOKS:
1. A Se nandAcst u ab.Patranabjs2" edition,PHI, 2013.

2. i Ma & e n s Berokatvinen kemo,karvinerandvilley valtokari, ' edition, maker

media, 2014.
3. ASenkamadb o o ksolomam Headitioa, TMH, 2000.
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20EC7220E:MICROPROCESSORSAND MICROCONTROLLERS (OpenElective-II)

B. Tech.VII Sem. L TPC
Prerequisite: Nil 3 00 3
CourseObjectives:

1. Tofamiliarizethearchitecturef microprocessorandmicro controllers

2. To providetheknowledgeaboutinterfacingtechniques obus& memory.

3. Tounderstandheconcepts oARM architecture

4. To studythebasicconceptof AdvancedARM processors
CourseOutcomes:Upon completinghis coursethestudentwill be ableto

1. Understand the internafchitecture, organization and assembly language programming of
8086processors.

2. Understandheinternal architecturegrganizatiorand assemblianguaggrogrammingopf
8051/@ntrollers.

3. Applydifferentinterfacingtechniquedo 8086 and8051based systems.
Understandheinternalarchitectureof ARM processors.
5. Understandhebasicconceptf advanceddRM processors.

s

UNIT -I

8086 Architecture: 8086 ArchitectureFunctional diagram, Register Organization, Memory
Segmentation, Programming Model, Memory addresses, Physical Memory Organization, Architecture of
8086,Signal descriptions of 8086, interrupts of 8086.

Instruction Set and Assembly Language Programming of 8086: dtismuformats, Addressing modes,
Instruction Set, Assembler Directives, Macros, and Simple Programs involving Logical, Branch and Call
Instructions, Sorting, Stringlanipulations.

UNIT -II:

Introduction to Microcontrollers: Overview of 8051 Microcontroller, Architecture, I/O Ports, Memory
Organization, Addressingodesand Instructionset of8051.

8051 Real Time Control: Programming Timer Interrupts, Programming External Hardware Interrupts,
Programmindhe Serial Communicaibn Interrupts,Programming051 TimersaandCounters

UNIT 711

I/O And Memory Interface: LCD, Keyboard, External Memory RAM, ROM Interface, ADC, DAC
Interfaceto 8051.

Serial Communication and Bus Interface: Serial Communication Standards, Serial Datan3ier
Scheme,On board Communicationinterfacesl2C Bus, SPI Bus, UART; External Communication
InterfacesRS232,USB.

UNIT TIV:

ARM Architecture: ARM Processor fundamentals, ARM ArchitectureRegister, CPSR, Pipeline,
exceptionsand interrupts interrupt vector table, ARM instruction set i Data processing,Branch
instructions, load store instructions, Software interrupt instructions, Program status register instructions,
loadingconstants, Conditional executidnfroduction toThumb instructions.
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UNIT T V:
Advanced ARM Processors:Introductionto CORTEX Processorndits architecture,

TEXT BOOKS:
1. AdvancedMicroprocessor@nd Peripherals A. K. Rayand K. M. Bhurchandani,

TMH, 2"Edition 2006.
2. ARM SystemDevelopersgguide, Andrew N SLOSS,Dominic SYMES, Chris
WRIGHT,Elsevier2012.

REFERENCE BOOKS:
2. The8051Microcontroller, Kennethl. Ayala,Cengagé earning,3“ Ed,2004.
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B. Tech.VIl Sem.

20EC702PC:SCRIPTING LANGUAGES LAB

o

Prerequisites: Any High-level programmindganguag€C, C++)

CourseObjectives:
1. ToUnderstandheconceptf scriptinglanguagegor developingveb-basedrojects
2. Tounderstandheapplicationghe of Ruby, TCL, Perlscriptinglanguages
CourseOutcomes:
1. Ability to understandhedifferencesdbetweerScriptinglanguagesndprogramming
languages
2. Ableto gainsomefluencyprogrammingn Ruby, Perl, TCL

List of Experiments:

1.

11.
12.
13.
14.

15.
16.
17.
18.

19.

20

Write aRubyscript tocreate anew stringwhichis n copies o& givenstringwheren
is anon negativeinteger

. Write aRubyscript which accept theadiusof a circle from theuserandcomputethe

parameteandarea.
Write a Rubyscript whichaccept thaiser'sfirst and last name anatint them in
reverseorder with aspace between them
Write aRubyscript to accepa filenamefrom theuserprint theextension othat
Write a Rubyscript tofind the greatesdf threenumbers
Write a Rubyscript to printoddnumbers from 10 tol
Write aRubyscript to check two integers aneturn truaf oneof them is 20
otherwisereturn their sum
WriteaRubyscripttochecktwotemperaturesandreturntrueifoneislessthanOandtigeeother
greatethan100
Write aRubyscript to print the elementdf a given array
. Write a Ruby prograrto retrieve the total marks where subject name and marks of a
studentstored in a hash
Write a TCL script tofind the factorialof a number
Write a TCL script thatmultipliesthenumbers from 1 t010
Write a TCL script forSortinga list usinga comparison function
Write aTCL scriptto (i)createalist (ii Jappendelements to thést (iii) Traversethe
list (iv)Concatenate thiest
Write a TCL script to comparinghefile modified times.
Write a TCL script to Copyafile and translatéo nativeformat.
a) Write aPerl scriptto find thelargest number amornreenumbers.
b) Write aPerl scriptto print themultiplicationtablesfrom 1-10 usingsubroutines.
Write aPerlprogramto implement the followingjst of manipulatingunctions
a)Shift b)Unshiftc)Push
a) Write aPerlscriptto substituteaword, with anothemwordin astring.
b) Write aPerlscriptto validate IPaddres@ndemailaddress.
. Write a Perlscript toprint thefile in reverseorder usingcommandine arguments
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20MB801BS: PROFESSIONAL PRACTICE, LAW AND ETHICS

B. Tech.VIIl Sem. L T P C
4 0 0 4
CourseObjectives:
1. To make the students understand the types of roles they are expected to play in the society
aspractitioners othecivil engineeringorofession
2. Todevelopsomeideasof thelegal andpracticalaspects ofneir profession.

Course Outcome:The students will understand the importance of professional practice, Law
and Ethics in their personal lives and professional careers. The students will learn the rights
andresponsibilities aanemployee, teammemberand a globatitizen

UNIT T I:

Professional Practice and Ethics: Definition of Ethics, ProfessionalEthics - Engineering
Ethics, Personal Ethics; Code of Ethics - Profession, Professionalism,Professional
Responsibility, Conflict of Interest, Gift Vs Bribery, Environmental breaches, Negligence,
Deficiencies in statef-the-art; Vigil Mechanism, Whistle blowing, protected disclosures.
Introductionto GST- Various Roles oVarious Stakéiolders

UNIT T 1I:

Law of Contract: Nature of Contract and Essential elements of valid contract, Offer and
Acceptance,Consideration,Capacity to contract and Free Consent,Legality of Object.
Unlawful and illegal agreements,Contingent Contracts, Performanceand discharge of
Contracts, Remedies for breach of contract. Contiiclsdemnity and guarantee, Contract

of Agency, Sale of goods Act-1930: General Principles, Conditions & Warranties,
Performancef Contractof Sale.

UNIT 7 I

Arbitration, Conciliation andADR (Alternative Dispute Resolution) system :Arbitration
meaning, scope and typekstinction between laws of 1940 and 1996; UNCITRAL model
lawi Arbitration and expert determination; Extent of judicial intervention; International
commercial arbitration; Aiitration agreemernitessential and kinds, validity, reference and
interim measures by court; Arbitration tribunal appointment, challenge, jurisdiction of arbitral
tribunal, powers, grounds of challenge, procedure and court assistance; Distinction between
conciliation, negotiation, mediation and arbitration, confidentiality, resort to judicial
proceedingsgosts; Dispute Resolution Boardsik Adalats.

UNIT 7 IV:

Engagement of Labour and Labour & other construetedated Laws: Role of Labour in

Civil Engineering; Methods of engaging labewn rolls, labour swgontract, piece rate

work; Industrial Disputes Act, 1947; Collective bargaining; Industrial Employment (Standing
Orders) Act , 1946, Wor kmenés Comganstracioni on A
Workers (regulation of employment and conditions of service) Act (1996) and Rules (1998);
RERAAct 2017, NBC 2017.

UNIT 1 V:

Law relating to Intellectual property: Introducti®nmeaning of intellectual property, main
forms of IP, Copyright, Trademarksatents and Designs, Secrets; Law relating to Copyright
in India including Historical evolution of Copy Rights Act, 1957, Meaningof copyright i
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computer programs,Ownership of copyrights and assignment,Criteria of infringement,
Piracy in Internet Remedies and procedures in India; Law relating to Patents under Patents

Act, 1970.

TEXT BOOKS:

1. APr of es s i dnSabdramé&iatDkfardUaiversityPress2015.

2. i L e @spdctsof B u s i nRasndeiKaur,4" edition, Cengagé_earning,2016.
REFERENCE BOOKS:

RERAAct, 2017.
Al nt elPlopetyRiught s 0o, Wa dlbaePublishingCo.j200d.r s a |

| nt e IPlopertyRightallawin | n d iT. &a&mappaAsia Law House2010.
L aofdndustrialD i s p uOtPavilbotra,N.M. Tripathi Publishers.

PWNE
ot oS
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20EC861PE:SYSTEM ON CHIP ARCHITECTURE (PET VI)

B. Tech.VIIl Sem. L T PC
3 0 03
Prerequisite: Embedded Systeesign

CourseObijective:
1. Tointroducethearchitecturafeaturesof systemon chip.
2. Toimbibetheknowledgeof customization usingasestudies.

CourseOutcomes:At theendof the course the studenwill be ableto:
1. Understand8OCArchitecturalfeatures.
2. Acquiretheknowledgeon processoselectioncriteriaandlimitations.
3. Acquiretheknowledge oimemoryarchitectures on SOC.
4. Understandheinterconnectiorstrategiesandtheir customizatioron SOC.
5. Understanébout reconfigurabldevices.

UNIT T [

Introduction to the System Approach: System Architecture, Componentsof the system,
Hardware & Software, ProcessorArchitectures, Memory and Addressing. System level
interconnectionAn approach foSOCDesign, SysterArchitectureandComplexity.

UNIT 7 Il

Processors: Introduction, Processor Selection for SOC, Basic concepts in Processor
Architecture, Basic concepts in Processor Micro Architecture, Basic elements in Instruction
handling. Buffers: minimizing Pipeline Delays, Branches,More Robust Processorsyector
ProcessorsandVector InstructionsextensionsYLIW ProcessorsSuperscalaProcessors.

UNIT 7 I

Memory Design for SOC: Overview of SOC external memory, Internal Memory, Size,
Scratchpads and Cache memory, Cache Organization, Cache data, Write Policies, Strategies for
line replacement at miss time, Types of Cache, $glif and Di Caches , Multilevel Caches,

Virtual to real translation, SOC Memory System , Models of Simptedasori memory
interaction.

UNIT 7 IV:

Interconnect Customization: Inter ConnectArchitectures,Bus: Basic Architectures,SOC
Standard Buses, Analytic Bus Models, Using the Bus model, Effects of Bus transactions and
contentiontime, SOCCustomization.

UNIT i V:

Configuration: An overview, Customizing Instruction Processor, Reconfiguration
Technologies, Mapping design onto Reconfigurable devices, Instance Specific design,
Customizable Soft Processor, Reconfiguratiooverhead analysis and trad# analysis on
reconfigurableParallelism.
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TEXTBOOK:
1. i Gl oobsHidningsystems)nertialNavigationandl n t e g rMaHindesShGrewal,
LawrenceR.Weill, Angus P.Andrews, Wiley, 2007.

REFERENCE:
1.AUnder sGPShrintiplesandA p p | i ¢ &.D.KaplanLhristophed.Hegarty,
ArtechHouseBoston, 2005.
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20EC862PE:LOW POWER VLSI DESIGN (PET VI)

B. Tech.VIlIl Sem. L T PC

3 0 0 3
Prerequisite: VLSI Design

CourseObijectives

Knownthelow powerlow voltageVLSI design.

Understandheimpactof poweron systemperformances.
KnownaboutdifferentDesignapproaches.

Identify suitabletechniques teeducepowerdissipationin combinational and
sequentiatircuits.

el AN =

CourseOutcomes:Upon completinghis coursethe student will beableto
Understandheneedof Low powercircuit design.
Understandhevariousarchitectural approaches.
AnalyzeLow-VoltageLow-Powercombinationaktircuits.
DesignLow-VoltageLow-Powercombinationatircuits
Understandhedesignof Low-VoltageLow-PowerMemories.

arwbhPE

UNIT -1

Fundamentals: Need for Low Power Circuit Design, Sources of Power Dissipétion
Switching Power Dissipation, Short Circuit Power Dissipation, Leakage Power
Dissipation, Glitching Power Dissipation, Short Channel Effects i Drain Induced
Barrier Lowering and Punch Through, Surface Scattering, Velocity Saturation,
Impactlonization, Hot Electron Effect.

UNIT -1I

Low-Power Design Approaches: Low-Power Design throughVoltage Scalingi
VTCMOS circuits, MTCMOS circuits, Architectural Level ApproadRipelining and
ParallelProcessing\pproaches.

Switched Capacitance Minimization ApproachesSystem Level Measures, Circuit
Level Measuresand Mask level Measures.

UNIT -1l

Low-Voltage Low-Power Adders: Introduction, Standard Adder Cells, CMOS Adders
Architectures Ripple CayrAdders, Carry Look Ahead Adders, Carry Select Adders,
Carry Save Adderd,ow- Voltage LowPower Design Techniquédrends of Technology
andPowerSupplyVoltage,Low- VoltageLow-PowerLogic Styles.

UNIT -1V

Low-Voltage Low-Power Multipliers: Introduction, Overview of Multiplication,
Types of Multiplier Architectures, Braun Multiplier, BaughWooley Multiplier,
Booth Multiplier, Introduction to WallacdreeMultiplier.

UNIT -V:

Low-Voltage Low-Power Memories: Basics of ROM, Low-Power ROM
Technaogy, Future Trend and Development of ROMs, Basics of SRAM, Memory
Cell, Precharge and Equalization Circuit, L&ewer SRAM Technologies, Basics of
DRAM, Seli-RefreshCircuit, FutureTrendand Developmenmf DRAM.
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TEXT BOOKS:

1. A C M(gital IntegratedC i r ¢ LAnatysisandDesigni SungMoKang,
Yusuf Leblebici, TMH, 2011.

2. A L oMeltage, LowPower VLS| Su-BeyYeo KanshikRoy, Ki a't
TMH ProfessionaEngineering.

REFERENCE BOOKS:

1. il nt r otdMULSI ByistenrmsA Logic,Circuitand SystemBMeg-specti v
BO Lin, CRC Press, 2011.

2. i L oPewerCMOSVLSI CircuitDe si gn o, KSharaClPrasad, Boary
Wiley & Sons, 2000.

3. APractical Low Power Digital VLSI Design
20@2.

4. A L e a knadlanemetelCMOST e ¢ h n o ISwvaG. Nareraran,Anatha
Chandrakasargpringer,2005.
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20EC863PE:GLOBAL POSITIONING SYSTEM (PEiVI)

B. Tech.VIII Sem. L T PC
3 0 03
Prerequisite: AnalogandDigital communications

CourseObijective:

1. Describethefundamentatheoryandconceptof the Global PositioningSystem.
CalculateGPS satelliterbit positionsandvelocities.
CalculateuserpositionusingGPSpseudaangedata.
Calculateandanalyzeerrorsourcedor GPSuserpositioncalculations.
CorrectGPSuserpositionerrorsby usinglocal areaDifferential GPS.
Organizeandwrite technicalreports.

7. Organizeandmaketechnicalpresentations.

CourseOutcomes At theendof thecoursethe studenwill be ableo:
1. Identify GPScomponents antheir functions.

2. UnderstandsPSsurveymethods.

3. Interpretthenavigationaimessagand signalseceivedoythe GPSsatellite.

4. Identify error sourcesin GPS observationsand apply the correctionsfor accurate

positioning.

5. Understandhe Mappingof geospatiafeatures.

Sk WM

UNIT T I:

Introduction: Basic concept, system architecture, GPS and GLONASS Overview,
Satellite Navigation, Time and GPS, User position and velocity calculations,GPS,
Satellite Constellation, Operation Segment, User receiving Equipment, Space Segment
Phasedlevelopment..

UNIT 7 II:

Signal Characteristics: GPS signal components, purpose, properties and power level,
signal acquisition and tracking, Navigation information extraction, pseudo range
estimation, frequency estimation, GPS satellite position calculation, Sgjnaiture,

anti spoofing (AS), selective availability, Difference betweenGPS and GALILEO
satelliteconstruction.

UNIT 7 11I:

GPS Receivers & Data Errors: Receiver Architecture, receiver design options,
Antenna design, GPS error sources, SA errors, propagation errors, ionospheric error,
tropospheric error, multipath, ionospheric error, estimation using dual frequency GPS
receiver Methodsof multipath mitigation, Ephemeridata errorsglock errors.

UNIT 7 IV:

Differential GPS: Introduction, LADGPS, WADGPS, Wide Area Augmentation
systems, GPS aided Geo augmented navigation (GAGAN) architecture, IRNSS , GEO
Uplink subsystem,GEO downlink systems, Geo Orbit determination, Geometric
analysiscovarianceanalysis.
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UNIT 7 V:
GPS Applications: GPS in surveying, Mapping and Geographical Information System,
Precision approach Aircraft landing system, Military and Space application, intelligent
transportatiorsystem GPS /INSIntegration.
GPS orbital parameters, description of receiver independent exchange format (RINEX) ,
Observation data and navigation megsdata parameters, GPS position determination,
leastsquares method.

TEXTBOOK:
1. A G| ogobsdidningsystems|nertial Navigationandl nt e g rMahindeo n 0 ,

S.Grewal LawrenceR.Weill, AngusP.Andrews Wiley, 2007.

REFERENCE:
1.AUnder sGPShritiplesandA p p | | ¢ &.D.KaplanLhristophed.Hegarty,
ArtechHouseBoston, 2005.
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20EC8310E:MEASURING INSTRUMENTS (Open Elective- III)

B. Tech.VIII Sem.
Prerequisite: Nil

CourseObjectives:
1.To providebasic knowledge in transduction principles, sensors and transducer
technologyandmeasuremergystems.
2.To providebetterfamiliarity with theconceptof SensorandMeasurements.
3.To providetheknowledgeof variousmeasurement method$é physicalparameters like
velocity, acceleration, forcggressureand viscosity.

CourseOutcomes:After Completion ofthecoursethe student isableto
1. Identifysuitablesensorsandtransducersor realtime applications.
2. Translateheoreticakconceptsnto working models.
3. Understandhebasicof measuringleviceandusethemin relevantsituation.
4. Understand th#ow, densityandviscositymeasurements.
5. Understandhowto usethemeasuringlevicesn metrology.

UNIT T I:

Introduction to measurements. Physical measurement. Forms and methods of measurements.
Measurement errors. Statistical analysis of measurement data. Probability of errors. Limiting
errors. Standards.Definition of standardunits. International standards.Primary standards.
Secondary standards.Working standards.Voltage standard.Resistancestandard. Current
standardCapacitancstandard. Timand frequencgtandards.

UNIT 7 II:

PassiveSensors

Resistive SensorsPotentiometers, Strain Gages, Resistivenperature Detectors (RTDs),
Thermistors, LighdependenResistordLDRS), ResistivaHygrometers.

Capacitive Sensors:Variablecapacitor Differential capacitor.

Inductive Sensors:ReluctancevariationsensorsEddycurrentsensors.

UNIT 7 I

Metrology: Measurement of lengthPlainnes$ Areai Diameteri Roughnes$ Anglei
Comparator$ GaugeBlocks.OpticalMethodsfor lengthanddistancemeasurements.
Velocity and Acceleration Measurement:Relative velocity' Translational and Rotational
velocity measurementsRevolution counters and Timer#lagnetic and Photoelectric pulse
countingstroboscopienethodsAccelerometersdifferenttypes,Gyroscopesapplications.

UNIT 7 IV:

Force and Pressure MeasuremeniGyroscopic Force MeasureménYibrating wire Force
transducer. Basics of Pressure measureidahometer types ForceBalance and Vibrating
CylinderTransducer$ High- andLow-Pressureneasurement

UNIT T V:
Flow, Density and Viscosity Measurements:Flow Meters Headtype, Areatype (Rotameter),
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electromagnetitype, Positivedisplacementype, Densitymeasurements StrainGaugeload
cell method Buoyancy method. Units of Viscosity, Two float viscordtbrdustrial consistency

meter.

TEXT BOOKS:
1. AiMeasur e meinAp pg yisctaet mso nisby oabtin EDe 4/e, g n 0
McGraw Hill International, 1990.
2. A Pr i ndlndudtrialls n s t r u me Patraaabis OTNIE. Endedition1997.
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20EC8320E:EMBEDDED SYSTEMS (Open Elective -111)

B. Tech.VIll Sem. L T PC
3 0 0 3
Prerequisite: Nil
CourseObjectives:
1. Toprovideanoverviewof DesignPrinciplesof Embeddedystem.
2. Toprovideclearunderstandingbouttherole of firmware.
3. Tounderstandhe necessityf operatingsystems in correlation withardwaresystems.
4. Tolearnthemethodsof interfacingandsynchronizatiorior tasking.
CourseOutcomes:Uponcompletingthis course thestudentwill be ableto
1. Understandheselectionprocedureof Processors theembeddediomain.

2. DesignProcedurdor Embeddedrirmware.
3. Visualizetherole of Realtime OperatingSystemsn Embeddedystems.
4. To evaluatghe Correlationbetweertask synchronization arldtencyissues.
5. UnderstandaskCommunication/Synchronizatidasues.
UNIT -I:

Introduction to Embedded Systems:Definition of Embedded System, Embedded Systems
Vs General Computing Systems, History of EmbeddedSystems, Classification, Major
Application Areas, Purpose of Embedded Systems, Characteristics and Quality Attributes of
Embeddedystems.

UNIT - II:

Typical Embedded System:Core of the Embedded System: General Purpose and Domain
Spedfic Processors,ASICs, PLDs, Commercial Off-The-Shelf Components (COTS),
Memory: ROM, RAM, Memory according to the type of Interface, Memory Shadowing,
Memoryselection foEmbeddedystems, Sensors and Actuators.

UNIT - I

Embedded Firmware: Reset Cicuit, Brownout Protection Circuit, Oscillator Unit, Real
Time Clock, Watchdog Timer, Embedded Firmware Design Approaches and Development
Languages.

UNIT - IV:
RTOS Based Embedded System DesigDperating System Basics, Types of Operating
SystemsTasks,Procesand ThreadsMultiprocessingandMultitasking, TaskScheduling.

UNIT -V:

Task Communication: SharedMemory,Messagd’assingRemoteProcedureall and
SocketsTask Synchronization: Task Communication/Synchronization Issues, Task
SynchronizatiorTechniques, DevicBrivers,Methods toaChooseanRTOS.

TEXT BOOK:
1. Introductionto Embeddedystems ShibuK.V, McGrawHiill.
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REFERENCE BOOKS:
5. Embeddedystems RajKamal, TMH.
6. EmbeddedystemDesign- Frank Vahid,TonyGivargis,JohnWiley.
7. Embeddedystemd Lyla, Pearson2013.
8. An EmbeddedoftwarePrimer- David E. Simon,PearsorEducation.



