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The Vision

To promote societal empowerment and become an instilution of excellence in the field of
engineefing education and research

The Mission

- To develop the sludents into outstanding professionals through innovative Teaching
- Learning process

« Toupheld research through long term Academia - Industry interaction

« Toinculcate ethical standards and maral valuss
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Academic Regulations for B. Tech, (Regular, Henors and Minor with Specialization) Program
(For all the candidales admitted rom Ihe Acacemic Year 2020 — 2021 onwards)
B. Tech, {Reqular 150 Credits | Laberal Enry: 121) | B, Tech. {HonersiMiner - Requiar: 180 Creats | Latersl Eriry: 141)

1, Preliminary Definitions and Nomenclatura

I thig regulation, unless fhe context alherwise requires:

a, Degree The academic award conferred upon a student on successiul compietion of a
programme designed to achieve the defined attributes. It is referred o a5 Under-Graduate
{LiG) Degree, that is B, Tech, degree

b, Program: The cohesive amangement of courses, co-cumicular and extracurricular aclivilies o
accomplish predetermined cbjectives leading to the awarding of & degree. It also means
specialization or discipling of B.Tech,

¢, Course:Theory, Pracfical or Theory-cum-Practical subject studied in a semester, lke
Engineering Mathemalics, Fnysacs, gl

d “University’ means Jawaharla Mehru Technological University — Gurajada, Vizianagaram
(JNTU - GV)

g ‘Institute” means Nadimpalli Satyanarayana Raju Insitutute of Technolegy {NSRIT)

2. Eligibility for Admission

2 1. Admission to the B. Tech, (Regular, Honors and Minor with Specialization) shall be made subject
to the eligibility and gualifications as prescribed by Andhra Pradesh State Council for Higher
Education {APSCHE}, Government of Andhra Pradesh. The tolal number of seals as per the
approved annual intake is categorized intd two categores viz. Convenor Clucta (Cat. — A) and
Maragemenl Quoda {Cat, - B) with a rabio of 70:30 {G. O. No. 52). The admission under Cal. - A
shall be done based on the merit score secured through state-wise common state commons
entrance test ie, AP Engineering Agriculural, Pharmacy Common Enfrance Test (AP -
EAPCET). The allotmeni pertaining 1o Caf. = B admission, the ment list based on 10+2 shall be
faken a5 a benchmark in compliance with the norms issuad by APSCHE

22 With regard to the students admitted through Lateral Entry Scheme, the studants shal be admitted
directly into semester [Il of the second year of B, Tech. programs. Under this scheme 10% seals
of the sanctionsd intake will be available in each program of study as supemumerary seais.
L:U.ﬂm.issinns to this 3 year B. Tech. lakeral entry Programme will be through Andhea Pradesh
Enginearing Common Eligibilty Test {(ECET)., The maxrmum period 1o complate B. Tech. under
[almi entry scheme is B consecufive academic years from the date of jomning

3. Duration and Medium of Instruction of the Program

The :;wugram duration for the award of degree in B. Tech. {Reguler, Honors and Minor with
specializalion) will be of 4 academic years and each academic year will have two semesiers. In case, if
the sfudent is unabde to complele the program in the above said sfipulated duration, hefshe shall be
permitted to complete the program of study within 8 conseculive academic years from the year of
admigsion into B. Tech. program. For the students admitied through laterst entry scheme the duration
af the program is 3 years and 6 years  the student fails to complela the program of sludy in the

iv
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stiupulzted duration of 3 years. The stedent who fails to meet the requirements for the awsasd of
8 Tech, program during the above said exended duration shall fodeit the degree in B. Tech. prgram
of shudy. The mediem of mstructon during the program of study is English.

Academic Calendar: As akeady menfioned. each academic year will have two semeslers. Each
academic year, an academic calendar will be isswed by the Office of the Controller of Examinations
(CoE} indicating tha duration of instruction period, mid-term tesls, semester-end examinations, praclical
examinations and evertually evaluation. Normally each semester will have fifleen weeks of instruction,
ane week of practical examinations and two o three weeks for descriptive examinations. In tolal, sach
semestar will span for & maxdmum duration of 15 = 19 weeks,

. Programs of Study

MSRIT offars seven programs of four year durafion leading to Bachelor's Degree in Engineering and
Tacheclogy (8, Tech.) as follows
L | Civl Engireering
i | Computer Science and Engineering (CSE)
il | Computer Science and Engineering (Arfificial Inteligence and Machine Learming)
iv. | Computer Science and Engineering {Data Science)
¥, | Electronics and Commumcalion Engineering {ECE]
vi. | Electrical and Electronics Engineering {EEE)
wil. | Mechanical Enginearing

Structure of Programs
51, Categorization of Courses

Each program shall have a common cumiculum framework with well defined educalional
ohjectives, program outcomes and courses outcomes as per the phicsophy of Oulcome Based
Education (QBE) in line with the \ision and Mission of the department offering the program and in
furn in accordanca with the Visicn and Mission of the nsfituée. The program structure comprise of
theoretical courses, praclical courses, theory-cum-practical courses, MOOCs, summer and full
zemester intemship, skill orented courses, project work, seminars and ofer relevant courses
meeting industry requirements. As the cumiculum is framed with Choice Based Credit Systermn
(CBCS), the students have the Sexbiity in opting the courses of their choice under the category of
électives. The courses of a parficular program are categorized 2s follows

a, Foundalion Courses
. Humanities and Social Sclence including Management (HS)
ii. Basic Science (BS)
iil. Engineering Scence (ES)
b. Professional Core Courses relevant to the chosen program of study
Electives
L Professional Electives (PE) relevant to the chosen program of study
i, Open Blectves (OF) relevant to other programs of study
d. Project, Seminar and Internship
e 3kl Oriented Courses (50C) and Industry Connect Courses (ICC)
1. Mandatory Courses (MC) as prescribed by AICTE | UGC
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52, Nomenclature of Credit Distribution

Mo Mature of Course E_ra.‘nl Momanckrios
1 | Theory Course § Elective Courss [per Hour| 10 1w { credit
2 | Prackesl ! Drawing Course fper Houw) 05 :;:’"”
T3 | Summer Inbesnship (2 Year | 3 Year) 15130 |-
|4 | Full Samester Inbeenahip B.0
§ | Capslons Project B0 |-
B | Moocs [Per Hour) 0| 1ncur | credt
0.5 haur/
7 | Shill Advanced ¢ Sok Skil Courss (per Hour) L e
3 | Mandalory Course -
8 | CoumnssingMentoring -
[10 | SpertsHobby Clubs'Ackilies
5.3. Structure of Curriculum
Eem | No. of Thaoey Courses EE,L:!';‘;;‘““‘ i ﬂm
I | 5 Theory 3 + SponsHobby Clubsifcthilies 19.5
| 11| 8¢5 Theory = 1 MC) 1 + SposHobby Ciubsitctiviies 195 |
LI | 705 Theary + 1506 + 1MC) 1 + SpomsHobby Clubsihctiviies 215
W | 815 Theery = 130C) 3 + SponisHabky Cubsifctiviies 2715
3+ ChubsActviies
v | 703 Theory + 1PE+ 10E +150C + 1MC) R 25
VI_| 705 Theory » 1 PE +1 OE + 150G = 1 MG] 3 + SponsHobby CubsAcivities 215
Wil | 7 (3 PE + 2 OE (MOOCs} + 1 Blactm (HS) « 1 50C | Summer lrtemehip 47 23
Vil | Project Fudl Semaster Inbarrship 17
Total Credits | 160
3.4. Credit Distribution for each Category
- Cradits
[P, | Cingory Regular | Laesal
Foundalion Courses 555 1L5
;| Humanibes and Social Seerce ircluding Management (HS} 105 060
Basic Science (55 2 06 1"
Eﬂgh!ﬂi‘lﬂ SCanoe I:EE-] Mm 04 51
2 Professlonal Core Courses 5. 5.0
Eloclives A |_2ia
3 | Professional Elacives 15.0 150
Opan Elactives 120 120
4 | Project, Seminar and Intamship 16,5 165
5 | 5iill Orlented Gourses 10.0 100
;| Wandatory Coursesas prescribed by AICTE and UGG (Mot 1o be assounted
kor CGPA)
T | Awdit Coursa = :
Mirdmum ceedits o be aamed for the avaed of the B, Tech, (Fegulan degree 160 LFi]

WWﬁumﬂrdmmmﬁ'hmmw warlatian from one program Bo ciher prooram beged an e requiremert fo

mhllﬂlt Few asssnlial courses relided b the program of Sudy
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Aszessment Pattern for the Courses

With the true spint of mplementing Oulcome Eased Education (OBE), each course is designed
wilh customized assessment pattern addressing Ihe varous cognitve levels of Revised Bloom's
Taxonomy (RBT) with appeopriate proportion covering the breadth and depth of the courses. The
Assessment Instrument or OPs shall be designed with a combination of question responaes with
ghort answer, long answer, higher order thinking skills theough crifical thinking and creativityand
MCQ that fits best to the assessmant of the intended leaming oulcomes. The cowrse instricior
can also take the liberty of setting their own customized quesfion papers along with the distribution
of marks leveraging the status of autonomous promating higher order thinking skills and creativity
twough case siudies or questons relsted to problems soiving skils through open book
axaminations odher than that of the ane prescribed in the academic regulation 2023. This shall be
deployed by taking necessary approval from the respective Chairman, Board of Studies and the
Head of the Instilution as well before the commencement of the cowse while praparing the course
plan along with the rubircs indicating the critaria and scaie/metire for assessment. With regard to
the assessment patiern for e skill orented courses, appropriste assessment instrument shall be
developed by the respective course facilitslor thal suits o assess the skills thal are expected from
the courses by taking approval from the respective Chairman, Board of Studies and the Head of
the Institution a5 well betore daploying for assessment. Incase of video based grading, sultable
tubrics shall ba daveloped for mearing the coursa cutcomes or intended kearming oulcomes, In al
the cases other than the assessment paftem being prescabed In the acadermsc regulafion 2023,
the pattern of customized assessmenl patiem shall be submitted fo the office of the Condroller of
Examinaticns before the commencement of the course,

Internship | Community Service Projects [CSP)

A5 per the guidelines specified In these requlations, each shudent s expecied o underno
community service projects (CSF)internship in the fom of summer and full semester intemship
{FS1} during the program of study and it is mandate for all the students. The curriculum offers two
summer internships | e, ane al the end of secand year and the other one is at the end of fird year
of study; each one spans for a duration of four to eights weeks. The CSP shall be taken at the
fevel of second yaar as an aliemate option fo summer intemship {Phase 1) as per the standard
eperating progedure prescribed by the instituton and the allotment is purely at the discretion of the
Industry — Insfitute Engagement cell based on the requrement and avaiiability of infernship offers,
With regard to the FS!, the curriculum provides flexibility at two different slots during VI and VIII
semesters with a span of 12 weeks - 16 weeks. The sludents who are opling FS1 either during
semester VIl or VIl shal register for the course during the semester V' through the Head of the
department and the sams shall be forwarded fo the Office of Controller of Examination {CoE) and
Internship Cell. To ensure efective implementation of F3I, ihe instifute shall depute ~50% of the
interns during sermester VIl and the rest during semester Vill, Accordingly, the cowrses pertaining
to the semesters shal be inter-changed, The students who are opting for FS1in semester VI shal
be permitted 1o take up the capstone projectat the indusiries along with the FSI in the same
industry if halshe is interestad and submit & separate report along with internship/raming report

Wil
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Students will be evaluated by & panel of intemal and external subject matier experts (SMEs)
nominated by the Office of the CoE It i mandate for all the learners geoing either for internship |
(:8Ps to capture a video demonstrating the seif reflection on the leaming outcomes for grading by
the course supenisonguids

Praject Work

Each student is expected to camyout one capstone project relevant lo histher program of study or
interdisciplinary of nature ieading fo design, development of solutions, and fabrication of system
camponent or a product. On successhul comphetion of the project work, e students ane expected
fo submit a detailed project report along with the working medels, if any for evaluation. The office
of the CoE shall nominate a team of experls to assess the quality and evaluate the project as per
the evaluation guidelines prescribed in the academic regulsiion. Incase, ¥ any sludent is
inerestad in daing industry oriented project (Individual) atthe industries or research organization,
he/she shall take up the project duly approved by the Head of the Depariment, CoE and he Head
of the Insftution well bafore the commencement of the course. In such cases, the studants shoukd
inform the respective deparment well in advance, preferably during semaster VI The students
who opted FSIin the semester V1| shall take up the courses as prescirbed in the curriculum durng
gamastar Vil along with the capstone project.

ﬁmmﬂry Mandatory Courses and Audit Courses

Mandatory courses are those courses which are designed infine with the requiremant of AICTE.
These courses do nol carmy any credits and are not accounted for the calculation of CGPA The
students shall register for the courses in the respective semester as specified in the cumiculum. Al
fe students (regular and lateral entry students) shall complete the mandatory course by taking
two assessment in the form of multiple choice questions during the continuous assessment, A
minimumn of 40% of marks (average of wo continuous assessment) Is required to completa tha
course and the status of compéetion will be indicated in the grade memao and an onling certification
[:.-a also mandatory for a durakion of 30 hours in the relevant area as specified in the curmculum. In
addition bo the above. the curmiculum provides flexibiity 1o nurure employability skills through audit
courses and i is mandatory for all sludents to complete the audit cowses for the awand of the
daegree and § will not be counted for the calculabion of CGPA. The academic requlation permds
autonomous learning with mandatory courses promoting self learming abity among the leameans.

MOCCs and Autonomous Learning

The curmicutum provides adequate fexibility for te students to take up MOOCs through self-study
mode enabling them lo |leam the courses on Independentiautonomous mode with minimal
guidance of faculty menfor to eam necessary credits for the award of the degrea B. Tech,
(Regular) and B. Tech. (Honors & Minor with Specialization) and the allendance is nol mandatory.
The courses shall be opted from MOQCs platiorm viz. NPTEL, SWAYAM or any other platforms
as approved by the respective Charman. Board of Studies (BoS). Incase of MODCs through
WPTEL, SWAYAM, the cradits shall be directly transferred without conducting any further
examination from the insBubicon, For all other plalforms, the assessmend paliem for such courses
which are part of the curdculurn for the B. Tech. {Reguiar) degres shall be camied oul as sanilar to

i
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other reguiar theory and skill-onented courses. And for B. Tech, (Hoaors) 2nd B, Tech. (Minor with
Specialization) shall be inline with the agencies or the platforms offering these courses. Furlher, if
the grade is nol specified by ihe parficular agency or platiorm, the office of Cot shall follow the
instilulional SOP for the award of the grade and take necessary approval from the Academic
Councll through circulation, MOOCs shall be identified by the respective depariment lLaking
necassary approval from the BoS/Chatrman (BoS) and shall be intimated well in advance 1o the
students. Futher, in case, if the student is prefermed bo undergo Semesler Away Frogramme as per
Clause 5.11 during semester VI, the c¢radis eamed through self-study courses shall be
compensated for the calculation of CGPA. The carmculumn provides flexbility 1o the students 1o
gelect the semester VI on self-sludy mode to facilitate the Semester Away Program. Incase of
notfication of On-Job Traming (CUT) by the instiute Industry-institule engagement cell during
semestar V1 through VIIl, the academic requiations 2023 provides flexibility erabling the studants
to opt self learning in the respective semesler and can appear for confinuous assessment and
semester end examinafions as per fhe examinalions schedule and fulfill the credit requirement for
tha award of the B. Tech. program. In such cases, the attendance at the indusiriesiresearch
grganizalion shall be taken for promation from cne semester fo subsequent higher semesters for a
duration of 15 weeks,

510, Industry Supported Courses

511

& Students can opl for one-cradit courses, offered by experts from industrylresearch
organizafions which are spproved by academic council, Sudenls can regisler such
coursesitom hisher second year of study as and when these cowses are conducled by
various depariments. A student is also permited o regisier for the courses of other
departments, provided the student has fulfilled the necessary pre-requisites of the course
being offered andsubject fo the approval of both the Heads of Depariments, There is no limd
to the number of 1-credit or 2-cred® courses a student can register during the programme af
study. Howeyer, a student can register for only one course in a samester. These courses are
avaluated by the respective course coordinator of the programme. The maximum number of
credits that can be eamed from industry supported courses is limited to four

b. If a student does not succassiully complete the registerad indwstry supported 1-cradit or 2-
cradif courses in & semester, the registration of that courss will be considered as cancelled,
Further, it will not be reated as amear and no supplementary examination will be conducted;
alternatively, if heishe wishes, heishe can re-register for the same course in the ensuing
semesters and successfully complete it as and when it is offered subsequently

c. The credits eamed through these courses wil be treated over and asbove the credil
requirement for the award of the B. Tech. (Reguiar, Honowrs and Minor with specialization)

PIOGIRYS

Semester Away Programme (SAP) to Promote Multi-disciplinary Skills (Choice Based
Semesler System): The interesied students can have the option of undengoing Semester Away
Programme leveraging Choice Based Semesier System durng semester VIl with Higher
Leamning Instifulions at Foreign Countries or Institwions of Mational Repute or Research
Crganizations In India, by saming necessary equivalent credits in the semester VIl theough
course study, projects or whalever terms and condiions as prescribed by the respective
arganization.In addition fo the above, the students can opt a combination of 1-, 2., 3-, d-creda

b4
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courses to compensate the credits required for semester Vil on sell sludy mode n case of
shortage of credils. The students who are interested to opt for SAP shall register (o the offce of
CoE during tha beginning of sermester 1| and initiate sef-study mode for futurisiic compensalion
of credits. The registration for this SAF is valid as long as the stludents mairtain §.0 CGPA in &l
semasgiers with no history of amears. Incase, if the student fails fo register during the above said
pediod, he'she may register for the same by taking por permission from the respective Head of
the Departmend, Further, the sludents are encouraged to opt inter-discipinary courses of [heir
interest ineed not be in the area of the prograim of sludy). The Controller of Examinations shall
ansure that necessary approvals are taken from the Academic Council well before the time
penod of fheir SAP. In case of any unceriain circumstances, if the student fails b completa
SAF, the registration will be canceled automatically and haishe can earm the credits requirsd
for that particular semester through salf-study mode.

Procedure for Awarding Marks for Continuous Assessment

Theory{Internal: 30 Marks | External 70 Marks)

Continuous Internal Assessment #1 (First two and half units with a duration of 90
Minutes)

Deccriptive Examination 20 Marks

Assignment ;06 Marks

Continuous Internal Assessment #2 (Next two and half units with a duration of 80
Minutas)

Descriplive Examnation » 20 Marks

Assignment : 05 Marks

Comprehensive Quiz (50 Multiple Choice Questions each carries 01 mark and scaled
down to 05 Marks)

The fnal miemal marks will be awarded by considering equal proportion for bath the CIA which
shall be scaled down to 25 marks and 05 marks from comprehensive quiz

Laboratory Courses (Intamal: 30 Marks | External: 70}

Total Internal Marks 1 30 Marks

Distribution for Conlinugus Evaluation

Continuous Assassment 210 Marks

Record 10 Marks

Internal Test 10 Marks

Total External Marks : 70 Marks

Experiment & Viva - Vioce L 50 Marks

Video assessment (Learning oufcome) . 20 Marks (Ome video shall be uploaded by the

shudent demonsirating the self reflection an that paricular laboratory course for grading)
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Drawing and Design Related Courses{intemal: 30 Marks | Exiernal: 70 Marks)

Total Inlernal Marks : 30 Marks
Distribation for Continuous Evaluation

Conlinuous Assement 215 Marks
Internal Test : 15 Marks
Total External Marks ¢ 70 Marks

There shall be two imlermal lests in a semester for 15 marks each and final marks will be
calculatad by considering equal proportion for both the CIA.

Mandatory Courses
Assessment ‘As prescnbed in the Academic Regulation
Online certification course 01 course (in the refevant area of the purseng

mandatory course wilth a minimum duration of 30 hours and |he students need bo submit the
certification of completion and assessment comgliance Issued by the respective onling leaming
platforms)

Technical Paper Writing

Intemal Review #1 210 Marks
Internat Review #2 10 Marks
Final Review and Presentation : 30 Marks

Paper Publications: Sludents are requested 1o publish their review arficles to eifher peer-
reviewed journals or any ang of the repuled confierences and submit the published paper. It is
mandatary for the award of the degree. Academic regulalion suggest to publish the articles
either in UGC — CARE or journals indexed by SCOPUS.

surmmer Internship (Intennat 50 Marks)

Interim Assessment and Repart Writing s 20 Marks
Final Presentation 30 Marks

Full Summer Internship (Inlernal: 100 Marks | Exiernal: 100 Marks)

Interim Review #1 {Industry Supanviser) 1 30 Marks (Rubrics based)
Interim Rewview £2 {Industry Supenisor) 30 Marks (Rubrics based)
Terminal Presentation : 15 Marks (Prasantason)
Report : 25 Marks

Video based assezsment 10 Marks

In all tha continuous assessment partaining to intemship, the major focus of the assassment will
he predominently on skills and application of knowledge viz. Communication Skills, Team-Work,
Organization Skills, Interpersonal Skills, Analytical and Problem Solving Skills, Leadership
Skills, Weork Ethics and any specific ntiafives by the inlerns.

Skill Oriented Courses (Internal; 50 Marks)

Interim Assessment and Report Writing 15 Marks

i
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Cutcomes 20 Marks
Final Preseniaton “10 darks
Video based assessment 05 Marks

T outcomes shall be in the form of design, development of working model of a system
component or a product and these 20 marks shall be awarded based on Rubrics thal addresses
Crilical Thinking, Crealivity, Collabodation and Communication

Project {Internal: 100 Marks | External: 100 Marks}
Distribution of Marks (Continugus Inemal Assessrment)

Innovaliveness of the Project - 10 Marks

Literature Survey .05 Marks
Experimentation’ Simukation 215 Marks
Presaniation, Interpretatond

Analysis of Results : 15 Marks

Interim Review #1{Presentation) (5 Marks

Interim Review #2 {Presantation) 5 Marks

Product Development 15 Marks

Terminal Presentation 10 Marks

Repor ' 5 Marks

Publication m Conference { Journal (CARE) | 05 Marks

Video based assessment + 045 Marks (Mandatary)
Online Certification 05 Marks (Mandabory)

The onling certification shall be from MOOCE platform with 2 minimum duration of 30 = 45 hours
and the shudent need fo earn the cerfication and for which there will not be any further
gssesament from the instibution or program of study

A shudent shal ez the following percentage of minimum percentage of marks in each theory,
practical, degign and drawing course in B, Tach, program,

= A minimum of 35% (24 and above oul of 70 marks) of marks for each course Semester
End Examinations {3EE) and
& A minimum of 40% marks for each course considening both ClA and SEE taken fogether

6. Attendance Finalization and Result Declaration

6.1, Procedure

The atendance shall be calculated as per this autonomous reguiation 2020 for the students to
appaar for the end semesier examinalions a2 per clause 6.2, The Instbule shal formulate a
commities “Joint Board® constituling of Principal [Chairman), Chairpersons of all Boards of
Studies, Controller of Examinations {Member Secretary) and two senior members of faculty. The
fenure for the senior members of facully shall be of 2 years. The member secretary shall place the
attendance of all the students before the Joint Board for approval before the finalization and
declaration of attendance. The same procedure shall be adopted for deciarng the end semestar
examination results

xii
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62 Attendance Requirements and Result Declaration Procedure

a A stedent shall be eligitle %o appesr v the end semester examinations if hesshe acquires a
minimum of 75% of aftendance in aggragate of all the courses in 2 semester and shorlage of
akendance below £5% shall in no case be condoned and such cases will not be permitted to
appear for the end semester axaminabons

b, Candonation for shortage of attendance in aggregale up 1o 10% (65% and above and befow T5%)
in each semester shall be permdtedbased on medical beave (hospitalization | accident [ specific
lnass) and on-duty leave for participation in Collage / University / Slate ¢ National / international
Sporis everts with prior approval from the compatent authosity. After taking necessary approval
from the Head of the Insfituion or Competent Authority, the student shall be parmitted to appear for
Ihe end-semester examination by paying the condonasion fee a5 prescribed by e Office of CoE
However, the student who have represented the college in outside world activiies shall be
examptad in paying the condonation fee

€. A sludent who has secured less than 40°% of aftendance in a padicular course shall not be
permitted %0 appear for the end semester examination thaugh hefshe maintaing mare than 75% of
attendance in aggregate of 2 courses in that particular semester_ In such cases, the shudant nead
i reappear physically &s and when the courses are being offered by the respective department
and accordingly the fime-table shall be optirmezed 1o avoid ovariapping

d.  Shudents, who do not meet the minimum requirsd aliendance in a semesier, shall be detained in
that paricular semester and they will not be promoted to the next semester. n such cases, the
siudent need 1o rejoin in that particular semester in the subsequent academis year

8. Academic requlstions appicable to fthe semesier in which re-admission s sought shall be
applicable to fwe re-admited student

f. Incase i there are any professional electves andior open electves, the same may also be m-
registered il olfered by the respective program of study. However, il those elaclives are nol offered
in the kater semestars, allernatively, the studenis may oot other alectives from the same sef of
elsctive courses offared under that categary in that parficular semester

. Promotion Pollcles

During the four year (Regular) or three year (Lateral) program of sludy, it & randatory for all students
b maintzin @ minimum of 40% of the credits pertaining 10 the current year of sludy o get promoted fo
subsequent year of study, say 2% year to 3™ year and so on. In case if the student fzils 1o eam the
necessary percentage of credis required for promofing 1o subsequent year of the program of study,
helshe will be detained and hefshe need lo eam the required credits and take re-admission n the
subsequent years of the academic year o complele the B. Tech. degnee program.

Eligibility for the Award of the Degree

A shedent shall be declared to eligible for the awand of the degree in B. Tech, {Regular) program i
ha/she has fulflied the folowing requirements
a.| The student should eam the minimum requirement of credits (160 for reqular admission and
121

cradits for lateral entry) and cleared all the mandatory courses as prescrbed i the curriculum
within the maximum duration of & consecutive academic years (Regular) and 6 consecutive
academic years (Lateral) from date of admssion

b.| The student should maintain more than 5 CGPA at any peint of fime

¢.| The student shall not have any pending discipinary issues

Kl
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The student shall forlelt hisiher Degree and histher admisson slands cancelled i he/she [ails 1o rmeet
the above compliance

8. Award of Grades

Range of Marks Letter Grade | Grade Polnt
= 0l 3] 10
»= B0 < 40 A (13
== 7 <80 A 1
== B < 70 ‘B o7
== Kl < Al ‘B 06
=4 < 5] 'C 05
< A 'F 0
| Absenl = AR 0
| Man competion of a semester {Rapeat) i i)
Withdrawal from end semester examination w ]

After completion of the programme, (he Cumulative Grade Point Average (CGFA} from the | Semesier
VIl Semester (frcom (1 %0 VIN sernester for tataral enlry] is caleulatad using the formula:

TEiXe, %8 )
CoPA = ——g——
EF=1I i::I
where ‘n' & the number of courses ragistered for, 'ci i the cradits allothad to the given course and g’ i

the grade point secured in the cormesponding course

10. Classification of the Degree Awarded

a. B, Tach, (Honors): In addition to the requirarnent a5 cited in (10.c), if the studem secures 20
addibonsl credils in accordance with the clause (14}, hefshe shall be declared with B. Tech.
(Honors)

b. B. Tech. {Minor with Specialization): In addition to the requirernent as cited in (10.c), if the
siudent securas 20 atditional credits in accordance with the clause {15), he'she shall be declarad
with B, Tech. (Minor with Specsalzation)

¢. B. Tech. (Regular) - First Class with Distintion: The studant who qualifies for the award of the
B, Tach, degree in the chosen program of study with 160 credits (Regular) and 121 credits
{Lateral) within 5 consecutive academic years (Cansidering the formal approval for the break of
study from the competant authority) from the date of admission al hisher first aflemgt maintaining
.5 CGPA and above shall be declared to have passed in first class with distintion and should not
nave been pravented from appearing end semester examinations for the want of attendance
requirements

d B. Tech. (Regular) - First Class: The student who quakfies for the award of the B. Tech. degres
in tha chosen program of study with 160 credits (Regular) and 121 credits (Lateral} within 4
consecufive academic years from the date of admission maintaining 6.75 CGPA and above shall

be deciared to have passed in first class and should not have been prevented from appearing
_gn-:l semesier examinalions for the want of alfendance requirements

xiv
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2. B. Tech. (Regular] - Second Class; The student who qualifies for the award of the B. Tech,
degres in the chosen program of study with 160 credits (Regular) and 127 eredits (Lataral) within
8 conseculive academic years from the date of admission maintaining 5.75 CGPA and above and
less than 6.75 CGPA shall be declared fo have passed in second class

£ B. Tach. (Regular) - Pass: All ather studenis who have not covered and qualifies bor the award
of the degree maintaining 5.00 CGPA and above and less than 5.75 CGPA shall be declared to
get Pass with minimum credit requirement for the award of the degree in B, Tech. program

11. Flexibility to Add or Drop Self Study Courses (S5C)

a. Itis mandatory that all the studenls need o eam he minimum number of the credits for the award
of B. Tech, degree in their respective program of study, Howewver, a student can earm mone
number of credits if he/she opt, by registering additional courses, from the list of coursas available
In the curricudum of 2l disciplings, over and above to the existing courses from semesier IV — W,
The student shall be permitted o drop any SSC at any point of time and registration for such
courses gels cancelled and will not be reflected in Cumulative Grade Memo {CGM)

b. Al the couwrses registered and cleared by a student in fris mode will be mentionesd in the CGM as
additional acquired, However, the CGPA 5 calculated as per the minimum requirement of the
credits for the award of the B, Tech. degrea

12, Withdrawal from the Examination

& i candidate may, for valid reasons, be granied permission by the Principal to withdraw from
appearng for the sxamination in any couwrse of courses of onfy one semaster examination during
the enfire duration of the Degree Programme. Also. only OME application for withdrawal is
parmitied for thal sermesier examinalion in which withdrawal is sought

b. Withdrawal application shall be valid only # the candidae is otherwise elfigikle to write fhe
examination and if il is made prior to the commencement of the examinalion in that course or
courses and also recommendsd by the Head of the Department

G El.mh withdrawal from the eéxaminaton shall be freated as absen! for the 19 altempd o (he
respective examination and will lose the ehgibility for First Class with Distinchion

d. If any sludent is intended to drop FS| subsequent fo histher registration followed by alioiment,
he'she needs to re-register the course

13.Transhory Regulations: To enable the siudents o take admission or enfry into NSRIT from other
Institution eifher by Transfer, Re-admission, Admission, or Transier from other engineering Institution
affiliated o JNTUK/Academic requiation within the Institule, the following regulations shall be followed
basad on the nature of case as cited above.

= Trangier of candiale from Autonomous | Non-Autonomous insfitution afiliated fo JNTLK
= Within the Institution from ane regulation to ofher academic regulstion

a. Transfer of 2 candidate from Autonomous ! Mon-Aulonomous Insttution afflated o JNTUK

Any canddate who s interested lo ke admission in NSRIT from & non-autonomous engineering
Institution affifisted to the parent university either m the semaster (1| or thereafter, shall acguire the
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credits required [or graduation as per the Institule aulonomous requiatons and the candidature
shafl be treated under following category

Students from non-autonomous institution seeking admission inlo semestsr 1l shall be treated in
par with the students Iaking admission for 3 year program of stedy (i.e. lateral eniry sludents) and
should have cleared all the courses in the semester | and |l as per university regulaton. The
samea shall be calculaled as par 8SREIT regulations if e sludent is seeking admission mio NSRIT
from an autonomous instituion. The credits earned during semester | and B shared be calculated
as per the Instilute autonomous requlations and in case if the earned credils during first bwo
semestersare not adequate %o take admission n the samester Il the stedent shall ke addiional
courses approved by the respective Board of Studies and Academic council during semester Il at
MSRIT on self study mode and the same procedure shall be followed for taking admission indo
higher semesiers

b. Within the Institution from one regulaticen to other academic regulation

A student taking admission under one regulation, say Acadermic Regulation 2020 in the first year,
shall confinug with the same regulation and should eaen the necessary credils 25 melionad in the
academic requiation at the time of joining. However, In case of readmission into 3 subsequent
new reguiation, and it he readmiéssion is into any of the semesters from semesier | through |V,
the student shall follow the current regulafions $o which hefshe laking admiszon and confinue
with the same regulation il graduation. In case of any credit shoraga, the nacessary credils shak
be earned on sell study mode to compensale the required number of credils, In case of excess
credits, it will be treated as ower and above.

In both the cases (a) and (b, the delals shall be forwarded b0 the parent university along with the
proceedings of the Academic Council,

14. B.Tech. (Honors): The cumculum provides flesabdily o enable the students to register for B.Tech
[Honors) program by eaming addfional 20 credits which is over and above the requirement for the
award of B.Tech.[Regular) degrae. He/She shall register in the office of the CoE duning semester I
provided he'she secures 28 CGPA without backlogs in earier semesters. IF ha/she wishes ko withdraw
from B.Tech. (Honors} program &t any point of time, the credits obtained will not be compensated for
the award of the degres and considersd as over and above, The mazimum enroliment B, Tech.
{Honors) shall be restricted to 10% of the total intake in a particular batch of studants,

The additicnal 20 credits shall be eamad by opting four 4-credil courses offered by the respective
program of study whech are categorzed in the curmiculum and these courses shall be offered with a
mMn of guided leaming or taught courses or seif study mode depending on the total number of

registersd for that particular cowrse and the Chairperson of the Board of Studies reserves the
rightito decide the mode of delivery. Apart from this, he/she shall choose two 2-credit MOOCs of 30
hours or & weeks duration. Above all, if any student fails to maintain the 8 SGPA in the subsequent
semesters ater semester I, the registration for the B. Tech. (Honors) program stands cancefied
withgut any nedification. In case of students admitied through lateral entry, the COPA complance will
be considered from semester ||| onwards as aleady mentioned,
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B.Tech. (Minor with Specialization}): The curmculum provides flexibility to enable fre students jo
register for B Tech. (Minor with Specializalion) program by earming additional 20 credits which is over
and above the requirement for the award of B. Tech. (Regular) degree. HarShe shall ragister in the
affice of the CoE during the semester |l provided hesshe secures 28 CGPA without backlogs in earfer
semestans, [Fha'she wishes o wilhdraw from B. Tech, (Minor with Specializaiion) program at any point
of time, the credits obiained will not be compensated for the award of the degree and considered as
over and above. In case of studenls admitted through kateral entry, the CGFA compliance will be
considered from semester |l onwards.

The student shall opt three inter-disciplinary courses each of 3-credil as listed in the curriculum offered
by other programs and ane 3-credit MOOCs of 30 hours or 6 weeks duration in addifion 1o a projact of
B-credit leading to design, process development, system component design & fabrication and
applicaion development refevant bo the chosen field of inferest prescribed in the curriculum,

Academic Bank of Credits: This scademic regulation 2023 provides complete scopa of academic
flaxibdity in accordance with The Gazetle of India, the nolification isswed by LFGC pertaining to the
Academic Bank of Credils (ABC) vide File No. 14-31/2018 (CPP = II) dated 28" July, 2021, New Delhi.
The ABC provides a full length academic flexibility while removing rigid cumiculum boundaries and
ereating new possibdities of lile-long leaming.

Incase with studants reqistaring under ABC, it is wery much mandaie and recommendad io complete
fhe courses peraining to professional core and the courses al the lower semesters, especially, the
courses pertaining fo Mathematics, Physics, Chemisiry and few relaled %o Engineening Sciences
Further, the studenls opting for industry connect courses can be accumulated, fransferred and
redeemad for the award of B. Tech (Regulas) degres alone and courses in the curriculum other than
the category of Basic Sclances, Engineenng Sclences and Professional Core can be compensated.

Temporary Break of Study from the Program: The curriculum provides flexibility for the siudents
having =5 CGPA to take a break of one year at any ime after the end of IV year of sludy to pursue
antrepranaurship on full ime. This period of gap shall b2 courtad for the maximum tme of graduation.
A committee approved by the Academic Cowuncil shall be consfituted to evaluate the proposal
submstted by the student and the commitiee shall decide on permiting the student for availing the
break of shudy

Revision of the Academic Regulations and Currlculum

The Joint Board Commillee and the Academic Council of the inshilute reserve the right to revise,
change or amend the regulafions, the scheme of examinations, the cumiculum and the syllabl from
time fo time: if found necessary.

Representation of Special Cases

In case of any clarification in the interpretation of the above nules and reguiations, they shall be
referred 1o the Joint Board Committes through the Head of the Institution. The Joint Board Commitiee
will offer suitable interpretations! clarifications famendments required for special case on such
references and gat tham ratified in the next meeting of the Academic Council. The decision of the
Academic Council is final.
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20, Curriculum and Syliabi of various Programs of Study {Scan to view the Program Curriculum
and Syllabl)
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Electromcs and Communication Engmeenng

Freamiole: The cumculum of B Tech, (Electronics and Communicaion Engineering} program offesed by e Depariment o
Elacironics and Communicaion Engineering under Academic Reguiaion 2020 is prepared in accardance wih the cumculum
fremawork of AICTE UGC and Anthra Fradesh State Counal of Higher Educalion {APSCHE]. Furiher the Queicome Based
Curnculum (DBC) & designed wilh Chore Based Credil and Semester System (CBCSS| enabling the lezmars fo gain
prafiessional compelency with mull-dsciplinary approach catering e minimum requirement {Program Specific Calerial of Lead
Enclabes ke |EEE and clher Professional Bodies a5 per the Engineesing Acoreditation Commission (EAG) of ABET and MBA. In
addition, the curiculum and syllabi is designed in a struclured approach by deploying Faedback Mechanism on Curmiculum from
wances stekeholders viz. Indushy, Polenfid Employers, Alumn, Academia, Professiongl Bodies, Ressarch Croanizalions and
Parenls lo gaphas their woice of the respeciive slekeholders.

The Curncolam design, debuery and assassmenl, (he theee major pllars of academic system & completely aliored in ne wih
Qulcome: Based Educalicn (OBE) lo assess and evaliale the leaming oulcomes b faclilale the leamers 1o achieve their
Professiond and Canger Accompishments.

The Vision

To bacome necogrized forenunnat in Eleclranics and Communicaton Enginesring by prodecing competent and responsile
graduales.

The: Mission

1 To prepare lechnically competent gracuates by establishing a conducive learner cenlric academic environment
heat Lises innavabwi [Baching learning processes

2 To creabe resaarch Inberesls in the graduates by bringing in real fime enginesring chafenges iheough industry
collaborations

i To make the graduates socially rasponsible cilizens who provide sustainable solutions maintgining ethical and
professiona standards
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Program Educational Objectives (PEQs|

The PECS are the aducational qoals that refect Professional and Career Sccomplishments that a graduate should altain
afier d - 5 years af histhar graduslion

The graduales of Eleciranics and Communicalion Engingenng of NSRIT wil

1, Confine bo damansirate the applcation of domain knowledge in sohving real lime problems and provide
| mesearch based susanable soidioes in diarent specalizaticns of Electonics and Communication

Entinaering or alfed branch f anginsering and techanlogy and kead 3 salisfactory [ob employment wih 213t
ceriury shils

2 Conlinu i mvolve themselves in life-ong leaming by enriching hisher compelency in the chosen fizkd of inferest
throwgh professiondl experience, acvenced studies, learing newage skilis that demands dynamism for a
confinued bether prospect to accomplish their professionsl and career goals

3. Continug ko cemonsirate he skl sels that are very much essanlial lo work successiuly for  rewarding Career
ifi an Inlerdisceninary asmronment

Program Qutcomes (POs)

The POs gre the iransactional sistements of graduate attibules {GAs) thal each graduating engineershould possess in
ferms ol knowledge, il and behawior with 3 mnimum (2egel performance level 3l the fime of oraduaticn as fixed by The
procyam of sludy seeking coREnUCUS SM)IOVEIRENT yaar on year

The gradusies of Elechanics and Cammuricalion Enghesring of NSRIT wil ba able 10 demorsirale e following ouicomes in
lerms kmowledge, skill and behavioral compesercies 2l the ime of gradustion wilh (he axpected langal performance layal

1
2.
3,

Appiy Ihe knowledge of basic sciences and fundamental enginaering concapts in solving engineering problams
{Engineenng Knowledge)

Identity, formulale, review resasrch iterature. and analyze complex enginagring problams rasdhing substariated
conclusicess using first pinciples of melhematics, natwral sciences, and enginaering sciances. (Problem Analyss)
Cesign solulions for complex enginesrng probiems and design syslem components or procasses that meet e
specified needs wilh approprizte consideration for the publc heslth and salely, and fhe oubural, scoetd, and
anvironmental considerations [Design/Devalopmentaf Sofutions)

Use research-based fnowledge end reseath methods including design of experimenls, analysis and
interprstation of data, and synfhesis of the information o provide valid conclusions. [Canduc! investigafions of
comples problems)

Create, select and apply aporoprials fechniques, resources, and modem engineering and 1T tools including
pedichon and modsling bo complex engineening acivities wilh an understanding of the limilaSions. (Modem Toal
Usags)

Apply raasaning infermed by fie confextudl Enowledge o assess socielal, health, salely, egal and cublural s and
the consequent respossibiilies relevant lo the professicnal engineering praclice. {The Engineer and Sociely)
Demenstrale professional skills and conbextual reasoning o assess envisonmentalisocietal issues for sushanable
development | The Enviranmeni and Sustanabilty)

Demansirate Knowiedge of professional and ethical pracices {Eihics)




8. FRunchion efectwely a an ndvidual and a8 a mamber or deader in dwerse leams, and in mull- dstipinary
siuglkns {Irdividual and Team Woik)

10. Communicale edacively among engneanng communily, being able W comprehend and wnie affacively rapots,
pressnialion and glve | receive chears instuchions [Commurcation)

1. Darnoasirale and apply enginesrng & management principles in their own / beam projects mmullidscplinary
anvrarrnent {Frojac Finance and Manzagemenl)

12. hecognize Ihe need for, and have e ablity to engage in indepandent and filelong beaming(Life Long
Leaming)

Program Specific Outcomes {(PS0s)

1. To demonstrate the ability to desion and develop complex systems in $e areas of nexd paneration
Communication Sysiems, 10T based Embedded Systems, Advanced Signal and Image Processing, |ates!
Semicanduclor lechnologies, RF and Power Syslems

2. To demansirate the abiity o solve complex Electronics and Communicalion Engineering problems using fatest
hardwara and soffware loals alang with anasyticad skills bo conlrbule louseful, Tragel and eco-Fiandly solulions

Category-wise Cradit Distribution of Courses
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revigw paper and puirish in neacened annual conferences! joumals, prefiarably indaxed in Soopus or UGE care

5 The studenls zre expected bo idendfy cne research area in ta recent rends, collect recent research anicles, prepars @ lechnicad research
revie paper and publish in rencwned annual conferences! joumals, preferably indexed in Scopus or UGE care

B The work periainieg to summer Infernship 81 and 32 shall be compieted & e end of tha semasiers IV & V1 mspectively. The assessment
shall be camied oul during the semastars V and VI It s mandsta for al e shdents Io undengo 448 weeks of ndusinial lraing and appear for
assessment during Semestar ¥ with report. With regand bo Community Senvce Project {GSP), besed on ihe availatiiity fhe students can opl CSP

&5 &n allernals opficn for summer infemshep #1 for a duration of 08 wesks
5
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dREwunn 1H] Apptused mie 206 Sppbcabe o e sludeits adm e d vom DS Sl omaisand wel Bl Jlek M
Bemeasir
[ Hout
M CarskCode  Course MRS e g
1| JOECEHT  MWizowave Enginzening 1237 FEN o1 4 k0
B2 MECHN?  Dighl Sgnel Processng 1234 P50 31 4 A
[ J0ECHIS  Micoprocessers and Micmoonino® 123 . S T 11
"] - Profeszional Eleciive |l - i 1 b an g
1] : Crpats Bl || : i 1 ] i0 K
06 MWECAK  Morprcessors gnd Werzonirolae Lab 453 PECg g = 3 1%
07 MECSIT  Oiglal Signal Prosessiag Lab 45P500 0 A
08  ZDECB0A  Mioowsw and Radiing Syzlens Lab 455P5012 0 115 I
i IECSM  Furdsmental of Neaching Lesmag 123 | z 20 B
10 POMCEIE  Indian TradHional Maowlacgs’ - F A - =51
Sub-tctal 18 I 1 1.5
Senesde VI
i}l Pralessional Sieci I 3 0 H )
a2 Prefzssional Bechs IV i B H 3
K| Prefessiongl Blectve Y 1 10 ] 3
04 Dpen Elbcies 1] 3 0 0 |
1L - Cpen Elschea I - b 0 3
06 HHEXM  Peofessionsl Eftics ] P 0 Q d
ify HECSS  Aadow App Devebpmen 1235 PE0 i b2 2
{i - Sprrvar Inkers hap 28 #5810 P50 - - - ]
Sub-rolal 19 ] 2. Aan
Samesier V1)
at - Full Semasler imamshipt? 1,8.9,10,P50 [ KR i}
1V . Captlons Proc| L5014 8 0 0
Sub=tolal - '
Toted Credils

T Itis mandate for all the shudants to pursue an cnline cerlifcalion cowse far minrmum durafion of 30 hours covering the application of ITK in
Science Engrearing & Technology
B i is mandale for all the students 1o undengo 6-8 wesks of industrial training and appesr for astessment durng Semester VIl with reper and
Ihose cptesd F5 during Semester Vil shal appaar frough ankine for reviews
§ Sludertts opling for P51 in VI semester Bave fo fke up courses of VII semeser in VIN semesier. The students are axpected lo do a capstona
provect paralily demonsirating their FOs & PS0s end submit a saparate repor

I




List of Electves
Panfzsgional Elacing 21
WECHD Compuier Hasdmae [ostrighos Languace
ECO0?  Commmnication Syshems
20003 Avilicd! Inieligaare
MECO0E  Comguter Archilecturs and Deganizabon
EZEII'.[HJS Agvarced Elcimmagrebe
Elscionic Mozewemanie & Irstnmentabm

i H%ﬂﬂm&m

d Veredess Communicaions and hakwins
3 HEDIIH Epasch Proceasing

1d E[IE_':IHI} Camplér Mehaorks

11 MECIN RF Composents and Cirel Desip

12 HECN?  BoMeficil heburaelsion
Proksshona Hecke &

13 HECNTE  Diglel VL3l

14 HECIY  SikBsCommenicafiong

5 Z0EC015  Diglal image Processing Techriques
% MECO1S  Embedded Spstem Ceslgn

17 HMECHT S Amkens

t  HMECIIE  Process Confrd Insunentabon
Pslazsiznal Elelin #

1 OHA  Anslog VLS

20 MECO2)  Redsr Enginssnag

8 MECHY  \ideo Paocessing and Application

22 AECOEZ  Emzedded Intemel ol Things

33 MECIZY Wi Elecks Mechankcal Sysiems

I NECIM  Modam hduskid Aunmaton

The cumculym provides scadesis lexiblty o chooss any ol Ihe domain specile courses from MOOTa s mpoved by he regpaclin
Beard of Sufles aad feadermic Cosnsl The sledenis czn ke up the oourse on seib sludy mode. The pourss shal ba of 45 - £ Bours
darabion (4-geecits) and the assessment shal o as pr the

O LN P= D Pl ==
a3 Cal Lad Lt a3 iad
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Aol Ll ek Lo L3 Ll
oy iy iy Oy & I
F—

scaderric reguiabon 20

Opah )

35 20CEDD  Uttas Enitceminisl Sanvica IR T

28 L5001 Dala Sructares end Agarifms 3 A5 D

7 20MI001 Machire Leaming for Engiraens 30 0

28 NOSDI  Iniroducion b Dalabaga Masagemant Syslems i 0 0

20 NMECOM  Achiecues and Slgedlims of b a0 1

30 FEECOT  Iniroducken 1 newicke Energy Sourcns a0 0

I NMEODT  Mano Technoiogy 0 0

3 WSHODT  Women and Socely a o 0

e

e M e Ecology, Emdronrneen] aed Ressise Masagemant 3 0 i}

M OMCS002  ieberned of Things 3 0 0 CE

3 NMOE  Fndanentak of Deep Leaming | =

¥ 05002 Ieimdelion bo Data Sciescn I 8 0 e

3 OI0ECO02 ko for Smmaet Geds I8 0 E

m MEEQ?  Flactscal Saksly and Maragenen! I 0 0 E
HOMEDNZ  Fandamanial of Adiomcbie Eagiresring I 00 E

u;m Electie &3

40 J0CEDO3  Disaster, Aisk Migaton and Maragement 1 0 0

41 IOCSADE  Operabng Systens i 86 0

42 04003 Fardamerlas of Al 3 0 0




tropuil b S

e BTH S ‘
LR vy angd e f &L v AUE Y

= I i Ty el T - ¥ = i
0 IRt T Teceriogy Fil A [ HILE i g

LB | & ppheabke tor the stunidy athntied o

{Reasan 11 =ppmeeil
43 02003 Intoduction o Big Dats io0 0 30 EES
44 MECODI  Privacy and Security in loT i 0 0 30 §==
45 HEEO0QY  Lew-cost Auteenaban i 0 0 30§
45 FMECO3  Iedustrial Ausamation i a 4 ab
47 20SHO0Z  Dasign Inngvations 3 0 4 o
(pen Elective #4

The curriculum provides scademic Soxibitty 1o choose sny of the inter <discipirary courses from MOOCS a5
approved by tha respective Board of Studies and Acadamic Councl. The students can ke up this cowss on seif-
sudy mode, The course shall be of 45 - B0 hours duraton and (he assessment shall ba a5 per (he academis

reguistion 2020,

£ Tach, {Honors)
Categony
1 Z0ECHO1
i HECHD2
1 MECHDII
Catagary !I
4 AECHM
5 20ECHDS
8 2JECHDE
Category Il
' CHOF
§ HECHOA
9 J0ECHOS

Category |V

10 HECHID
11 20ECHTI
12 HECH12

Liovw Porwer WS Design
DEP Processors and Archileslungs
[rficarsation Theory and Coding

Hardware Design using Verlog
Advanced Cigital Signal Brocessing
Advanced Dinital Cammuscations

Dasign of Digital ntagrated Circuits
Pattemn Recognion
Advancad 3G and 4G Mobile Cammusicasons

Simulatian and Testing Methods loe VLS| Design
Digital Sgrad & Image Probessing usisg MATLAB
53 Mobile and Yirakess Techrakgy

B Tech, {Minor with Specialization]

Categary
1 W07

20C5M01
20ME M
20EEMOY
20ECMDT
204IM01
2005M01
205HMO1
MSHMOZ
10 20MBAIO1
11 20MBAOZ
Category 8
12 20CEMOZ
13 200302
14 ZOMEMOZ
15 20EEMOZ
16  20BECMOZ
17 20802
18 2005M02
19 208HMO3
20  205HMO4
21 J0MBMO3

22 20mEm04
Categary gl

23 MO
24 2O0EMO3

25 20MEMD3
26  20EEMO3

G0 CE e TR OF S L Pl

Air Poluion

E-Commarce

Blomatarials

Basic Control Systems
Gemiponducter Desioes and Creuils
Fusdamentals of Meursi Networks
Intraduction % R Pragramming
Psychology

Sialisical Mathods

CGaneral Management

Humean Resource Flanning

Chmaie Changs Magaton and Adsptation
Karwledos Decovery and Dalabases
Micro Elecromechanical Syslems

Basics of Blectical Machines and drivas
Digiad Elecyorics

baching Leaming wih Python

Daid Management and Aralysic

English fior Media

Stafislical Inference

Organization Behaviour

Compensation Managament & Employes Walare
L

Sustainabdlity and Pollufion Pravention Practicas
Distabase Security

Suriapa Engineerisyg

Elecuical Enginesiing Mawrial Scenoy
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Ren@m ||| eppioved inet &LI | Spphiise Y Re St aditried hom 200005 Somvares ined e | ALY A3 3-24

2T HMEGWD  Rsaog Elecloar Cimals 35 B 0 a4
B Iam0]  mepretitle Machiog Leamig 3 0 0 Ao
2 HMDEMl  Dala Gosmencs - FE 1 a4
- MEHWE  Joumalsm = W 0 a4
M MSHMT  Sakelca Cusky Conral 68 & 3d
37 AMEMOS  Enbepeensirsh § Busitess Vel Paming - TR« R | S | |
13 XsEMDE Perlomencs Maragemend & Taat Mensgemeal E [ EL]
Shert Tem Ekﬁ‘.'.m'iﬁl Eleciives
4 HECSDY  Pented Caciel Board Disogn 4 b bD& 20
35 ECS07  Basks of Python Programming 15 0 04 20
36 J0ECS0  Fusdamestsls of Machie Lasening 1,5 0 04 20
1 Lbewp e SkiM Ol B Chiarsiey Idirelny OnenTad RS L] iy L e e T T
37 MMCCH | Compeltiee Frogramming - & 0 & &b
38 AcCog Witk Technolagees = Transleriag o Pracice i 0 & BD
39 MCCHE Java aad Saring bool 2 0 8 &D
A0 IHCCH4 I Rabelics Process Aylomaticn i 0 3 &0
41 I0ICC05 I maticn Secuny and Fomfeics - i 0 8 &0
47 I0ICCOG | Batiary Syslem - Desiga Engresring - 3 0 & GD
43 IHCCHT Bcckcham Technolngy 2 0 8 &0
44 HHCCHE ok Adm nigiabm ] 03 64
45 ICC0O | Produd Enginesrag : bW oo
46 JHCCHD Machirg Leamisg Engites: ? 3 &a
A7 INCCH Diala Scisndst ) & Ba
4% CCH2 Irdesinal 10T ) ba &d

Lzl ol Honors offerad by Eleciroaics & Communicalion Engnzening Progran

1. VLGl Syskem Cesin
2. Digitel Sgnal & Image Processing
A Adweenced Commenication Syslems

Lisl of Wirar waby Specialzakon offerad by Eleckonizs & Communcaion Engneening Progian

1. Semconducler Devices and Crouls
3 Digidl Bechonics
3 Ao Eectrosics Cicusls

List of Miage's offered by e Frechinzn Engmeesng ard Menagemen| sludes sich a5

Lisgral s

Statilics

Gaterel Nasagement

Human Resource Menzgemes| these will be implamanisd for he 2021 admiied shadents

Bota pao

" The madllgi eamned through industry Conaet Cowses (Skill Oriented Course) can be tradeoff with any other 3-Credit course
ather than Prpfessional Core
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20B5X14 Complex Variables and Transtorms i1 0 3

A the encl ol e course, siudents will e ghie i

“apping
mith P0s [15] 8
Code Cowrse Cuicomas [
Apply C-R squalions bo complex funchions o deleiming whelber 8 givan
HEERIAA | conBeusce Rnchon i pnaktie did fnd e nlsgakon of cmplex knclens pzed in ] AREN K]
prgineering peoblems
Apply Cauchy residue Peoem fo eeahuale cenain inlegrals used
HBER4Z 3 L1 L33
enginzenng probems
ZOBSK143 | Fied Feuier surids o oartain funchons wsed is anginoerieg problas i L L2 L3
Apply the Lapiace rarafom f-save erdinarny cifiensniel equations wilh
AEERHA | endlions 3 11,1213
E‘I]BSI145| Echez enginacnng probiems. using Foanar bensiomes ] L e
¥, ‘Weakly Cotabufing | 2 Moderalely Cosirhiting | 3 Srongly Cartibuting o the amanment of sespectivg Fos
LY: Remereber | LT Understand | L3 Apply | L4: Anshee | L5: Evabeate | LB Create. Cok: Degh of Kaowldge
Linft I Furctions of a Cm[h:'i'aidiemdturrﬁuhugm 1141 Hows

Fuscioes ol 3 Complar Variibin: Inkoducion- Difecenfabiity - Analyicly — Propedies - Caudhy - Riemane Equalions inCadasian and Pelar
Conndinates - Harmens asd Canugale Hasrons Funchions - M e = Thomp son Method

Complex imzgrakior: Line mlegral - Causty's inlegral Thaores - Cauchy's Inlsgral Formui = Generfioed Imisgral Formula (A Theorems
Wsilhaut Praods),

Aoicabons: Yaiolp Pileba

Lindt IE: Serdes Expinsions and Residue Theoeem (AR Theaness Witoul Prool) 1101 How's
Rafius ol Comvangence - Exparsion of Funclons in Tayo's samas Macksarns Senes end Lawren] Senss. Types of Siequlasties

|=nfgied - Polz: of Ondar m— Essandal - Resideas - Rasidue Thearam

Hesicue Thaoram

Liit : Foitr Sares M1 Hours
Inéridhacion - Pariodic Fentlions = DincHefs Cond¥ions = Even and 0dd Funcons -Fourier Serins ~Changae of intenval - Haf - Range Sine and
Coaine Series

Parsgal’s Fatula

Unit IV; Laplies Trarelotms 181 Hows
Laplace Teenglome of Slendand Furclions - Shifing Thawems ~Trarsforms of Oertatives ind hisgeaks = Mulighcation by

£= = Divizigot by ¢ -Unk Siep Funcson -Unit impuise funchios-Laplace Teansforms ol Perodie Fenctions- Imvese Laplacs Trarsforms -

Conwaluficel Thaarem [Without Proof),
Applicatons: Sohisg Crdnary Differznte Equaion {irlial Vakee Problems) using Lapiace Trassforms, Unil Step Fasction -Unil

Lo fiictoe

Link V; Fourer Transloms 1141 Hours

Fuarier Trensfarmei: Fotrier Infegrals - Foorler Cosite end Sing bnlegesls - Fourier Transbrn- Sire and Cosirg Tranghin - Propertes-irrérse
Fourier Transforms.

Fn'eFm'ra'Emme Firip Fooner Coglne Tramalems, kv Fnde Py Trensknms

Tieel Boks

1. Ghewal B 5, "Highar Engisserng Malhamaiics” #4® Edfion, Khasns Pblishers, 2018
7 Rgmasa@ V. “Hyher Engnewiy Mabemalics Tala WeGraw Wil Eousalion, 201

I 38
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Tiderence Books

1, Erew Brepig, “Advaiced Engreamg Mattengics’ W® Edlon, Wiey hda 2015

£, Bl P Engnieing Mathemaite’ 72% Eddon. Lafsdm Pubiicaboes. 3HE

3. Peterobied, “dvarced Enginaening Walhamabcs” B Edilon, Corgaga Publcabors. 2017

4. Or henper T KW, Or Poesad, M Y. 5 5, M., Rangatatham 5. ard O Krishra Gardhi B, “EngnesringMathematics [I, 24

Edifon. 5. Chand Pubfications, 2020
Whaby Ruleranges

1. hiips:dnptel ac ifcourses! 1170031 11103070
2 hiipsfeplel 2 mfoowrses'1 110806 11106139
- hiips:tnptel e isfoowsas!1 1178020 111021 2
4 hfipsierew joulube comwetch =L GE yZYigl

Iedznal Asstssment Patiem
Cognitive Lave lermal Assessnienl ¥ % Ieleml Assesssment 82 {%)

L H 10

L2 50 50

[k a0 &

Tolal (%) 100 i

Sample Shor) and Long Ansmer Questions of Various Cognitivy Levals L1: Remember

1. St Castinaly of Compies insian
2 Gefne Analyic hanclion
3 Wrie Cauchy = Rigrann's squatioes
4. Wrie hyges of Singuiaibes
5 Defne Pole and Pesicus

L2: Understand

Showlhal fz) = Zuy # i = %) is onatyfe.
Show thaithe huaction z) = 75t dflrenbatie bul sl anaiybe of 2 =
&dummnﬁmmmmmﬂ:—{*ﬁ

Expand ifx) =x a6 o Fourier serles kot for s)in the infesval {=_)
_ r
10, Lking Comeolofion Mecrem, Fad |, L[ml
La: Apply
1. Lsing Lapfens Traretom svausbe " 22 dy
12, Using Lapleoe Transdoom, Soke =L + 250 + Sy = csint g s 00 01
13 Fond the Fouer kanshems of ) = ¢ asd hence dduce ltat [ pat S i,
14, Find e Fomar sine s casing warsiorm of e — and dedce tal [ v tretan™ ™
15, Aoply Talr's seres o expansion of-—— sborat 3 = =

e

CONTROL COFY ATTESTED

e

Chairman Baard of
Studies(Mathematics)




BRI i ] Epphe i - THE ahinllest B iy 21 Ol [ - i e
B 0EC302 Electranic Devices and Circusts 2 0 b 3

i the end aof the coerse, shidents wil btk ia

Mapping witn POs
Coge Course (uicomes.
M PO P03 P50 i
| Explin the aperstion and characlenatcs of P
HECHEA jimction dode and spacal diodes 2 - : i L2
MECIEs | assily, Angyes end dzsegn differart types ol nechliens i 3 i 3 L3 L4
Compute the fow al curmend i diffasn urabions of
HMECOLS | e pansistor e 1 2 : 3 L2
Diemonsirale the concapt of OC bizsing and Iranskfor
2DECINZA | stabiizafion eading lo the design of amplifers 1 Z 1 3 L2-L4
eI s | Desion smal signal low fageency I stomangliton i g 3 % L7214
1, Weakly Contribusing | 2. Moderataly Cermibuting | 3. Stronghy Comtibuting, foe the afainment of respacive Pos
L1: Remember | L2 Undesstand | L3: Apply | Lé: Analyze | LS Evaluals | LG Craate. Dak: Depth of Knowéedge
Unikl: _unclion Diode Charactaristics 12 Haurs

Et-enuminl FH jurcton, Biased PH juncios, cumeal componesis in BY enclion Diede, doda comenl egualion, Vel Chardeishes, lempealm
dipandence o V-] characlenshcs, Diode msistance, Ciode capanancs, anengy band ciagran of PH jaaclon Disde, Quanttalve Beory ol PN jenchan diode,

Diode swiching fimes, P diade chonin orcak’s

Unit B Spacial Semicosductor Diodes and Reclifiers 12 Hiurg
Zaner Dinde, Becakdowm mechanisme, Zengr dode anpficabons, Losslnctisn, apealon and chavzelsasles ol LED, Pl diode, T Diods, SCH. LNT
Oparalon. Deivabons of parsmeters of rectfiess. lepet and cuipul mawe foems of kaif wiws recilier, Foll wave recitfier aad bege rectifien, Filers: daducior e,
Cagacilor b, 1 Fliar, Comgeanson of vanous filler ciouls e lerss of ripple faclors

Liguid crystal fispiy 1100, Pin choce, L fiter

Unk it Transishoe Charsclerislics 12 Hours
BIT: Jurcion transkior, Tramsiskr curenl componerds, Trassisior equtbon, Trensalor confguislions. Transbior a5 an epber asd chacscleites of
transiinr in CB, CE and CC confiquratens, Evers Mol mode! of a ransisiar, Punch Iroughieach fuough, Pholo wraesistor, Typical iraasisior junclion woitage
Ak,

FET: JFET- tppes. Consiruction, Operalion, Cramctessics and pasmeters, MOSFETHyeas, Conslrucion, Opsration and charactansfics, Campanson
Detwean JFET and MOSFET.

Transslor suelchvay Bmes, FE T mosking i uiaget i resisi
Uit IW:  Transistor Biasing aed Thermat Stabization 17 Hows
eed lor tizang, operaling poisl, Load fine araiysis, BT biasing melhods, basin stesiy. fand bias. collacior ¥ baisa bizs, seif bias, Stabiization agaies:

wariations in '.nIEE.I:.aI'd B, Stabibty lachors, (3. 5. 57), Thenmistor and Sensislor bias compensation lechrigues, Thermal renaway, Themal siabilty, JFET
Biasing methods and slabdizaton

Dhacke compermation fachagwn, famssior compensalog iechogue
Ll ¥ hdi sigral Lew Fregeency Transistor Amplifiar Wodel 17 Hows
BUT: Two pad netwee®, Trassistor hyhrid meded, Detemination o h-parameless, Conversion of h-parameters, Ganeralived asatyss of iranssior ampifier

medel using b peremeters, Exact and approximale anglysts of GB, CE and O ampliliers, Companison of iranaistor amphfiars.
FET: Ganaralznd malysis of smal signal model, Asefysis of 05, C5 nd CD anpifiers, Lomperison of FET appifiess.

ERerts of emiler ypass e 2] on b raquency espmnse
[

9
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Texsbooks

T

LY Kishere K, “Eleckonic Dewoed and Coguls | & Editios. Brigit Bty Fugicaans: X013

& MimanJ and Chistos © Halos. Blecroee Dencig and Ceul” 2 Efon Tab MeGraw HiL, 7090
3. Cevid & Bell "Elechoree Devioss and Cocti”. 5% Biline. Calord Universly Fres 2000
4 Bogesiad B L and Louss Nashetsky. “Electronic Devices and Cireulls”, | 00 Eddien. Peerasn Pubiiations, 2000
Reference Boois
1, Selnshiran 3, Swesk Kamar and M, Valavarsj &, "Bleconic Devices and Circuls”, 2 Eddion, Tala Me-Giaa Hil 2012
2. Oonald &, Meamen, "Elachonic Cireoil Anzhsis angl Desien”, 39 Boiien, Tata beGmw HIL 200
3. JiNilmen and C. Hales, “ndegrated Blechinizg’, 2 Edikon, Tala We-Coaw H, 3000
4, AP Singh asd Rektva, "Becroric Devices and inegraied Crls”, 3 Edition, Pesren pubhcalions. 2009
8. Ml G K. “Elechonic Devices and Ciroers”, 3 Bditlan, Khennen Publstan, T8
1. wanelpracus comip-nunclon-diode- Feory-and- workng!
2 hitp:Clouriereng heve pduvidiecheesichdnede’ Ml
3 hipnplel ac isfcoersest 17 H150E31
Inlernal Assossmes] Pallem
Cogrite Levei Intemal Assessment 1 (%) lnlemal fseassmen| 82 %)
L1 il Fii]
L3 M H
L3 H a0
L4 i} M
Tetsl f%) W0 100

Samile Sharl and Long Answer Ouestions of Varioes Cogeitie Laves
L1: Remember

= b fm - oh o deorooba ==

=

e cul-n Viakage

What & diffaslen cappenarce®

#hat b break down wollage?

List ny three applicatens of SCR

Dwfne pinch of vollzgs

Whal i echbe?

Defina ripple Facior

Ghee any hwo eppboebons of il wave rectler
Grvg e dealicatien of filers

Wrim amy two dadvarteges of val wave recifer

L2; Undesstand

;PF".‘“F'F‘:“"P-"H.—'

Degm ard smpban V| chatachenelcs of PH juncion diode

Dasgrite the canstrucion and aparation of laneel diods

Wik el circad| cigram ieseribe e apaealine of beidge mactied

Explain why Zener diode i used in stvnise bas st e belp ol characlenstes

D and eszlain the inpal and oelpul Charsclarisfics of Commas base conbguratan

Wifh el shalches sagiain tha A cheraclenstios of MPN frarsisior b common emiter configurakon
Visid & ghed note co §} Thamal Ranaway [1] Themmal stabliy
WFHMNWMMM&:—CWH

Pl B belp of diagram explain set beas method of JFET

Esplin esmsler compensation ichnigm

:
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HEL-TLE] | g atele 00 Ihi i it @i o foo im0 E 28GR g

L3 Apply

Shive that |be effceesy of kel weree reetler & 80 8%

Show thal Ive efhcescy ol bl wave ractiior = 812%

Oblas an enpresson o slahilly Bolor for feed biss

Wik ulsh b eapressaceet saplain el bias of BIT

Dttai Ihe eqresaion br vollags divider bias nettod of JFET

WElR I bl of cincalt dhagrern sapiadn wilsg e dvdes Bees et of JFET

Give the conparisap of BIT, JFET and MOSFET

Dflan (b sopessons ker wollage gain and cemesl gain of small sigaal ow frequency comman emiler anpifier
Dblas Ih espviskzons ber volage gain asd corenl gain of smal signal low hegquency common sonce ampifier

L4: Andliee |

Diare tha equalion for fipgle Bactor & hall wawe recilier wih cepecinr ey

Detanmine the peak load vokage, pesk cument and power dissipetion i & Q0500 Sad ssistr connechid 40 2 bridge rectiier circul

thal bas a 2 ¥ ecinpul. The rectifier diodes. e cermashum

3 Derve the oquation ke ripgle acior ol hall wane reciBer wih LT fller
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2. Wl asd Pelersen WooGres Hil, “Swiching Thaory and Leges Design”, 1% Bdion. Tata McGiaw il 2015
3, Jon F Waberly, ‘Digial Desicn”. 4% Echbon, Pearson Presice Hal 2058

4, & Aeend Kumar, “Selkhing the oy and bole deson”, 34 Bddina Fresjice Hal of Inda 206

Feferance Boaks

1. Ivi Koiveol, “Bsilcting & Finile Automaia eary’, 2 Edibon, Tala MeGraw i 2004
2. RFJain, "Wodem Digiat Elscboncs”, 3 Edion, Tota MeGrny Ml 2003
3. Chares H Roth Jt, “Ferdemenidly of Logic Gesign”, 4® Ediion, ey Pyblshery, 1957

Web Respuiees

1 kﬁ Maphel 3 mioiorses! T ITHOET 17050800
2 Mgt geabslomecks oridigial-elecbonics- ngic-desgn-lulonisls!
3. mipdiwebstorsmisledeinweb aeselssm_mainsilefles20 17150500

lateenal Ass-,-sirmrt Paem

Gogriiie Levsl Irigindl Aesesamenl 1 (%) Iieinal Assesimend &2 %)
L1 15 .
L2 Ll 40
u an ki
u 15 |
Tota %) 100 10

Sampis Shirt aad Long Amswer Dutstinrs of Venaus Coorde Lewels
LY Remenbér

Finl (kg ciecineasl nrebar pquvaion of Fractional aclal numer

Lisl amy o poshulates of Boalean shebea

Wikl peui mgas by onewisghied code?

Hame any swo Anchoes of ercodan

Wihat is Flig fop?

Dalite & e st maching

Lisl fie three difrences bebesen Synchronows and ayachronous counter
Wk i3 mean by meigbied oods]

Dl WHIL

LE: Undersiatd

Eapliin how combinaional ogic crout 4 1 mulfipheser works
Rapresent tha follywing Boslaen exprassinn i nin-lems and maxtenms AB=HC nAB0HACD
Reprmesant a 1 fip fop using M fip fop

Enplain biray ankies

Show [he logic dlagram ol SR Bia-flop sk for MORL gala

Expliin e cparabon of D-Sp-dop

Whal a8 Ihe elergnle of e VHIL

LE Apply

Bl {he Boolean funcion F [, v, 2} = Tm (0, 1, 2 & 5, 7 by weing 4 ko 1 blulipleat

Devebp a &l adder using haF adder

Carshuel 2 16:1 mulipieesr using 81 nutipiesar

Salve e follorwing Boclean funchons, wsing fourssariable maps Flw, . y. 2= T {1, 4 5.8 12,14, 1§)
Devep 48 ring counies wsieg D pop

Wiln the VHDL program ke Universal Galas

T I ) ok

e gt P —=

FEN B i [

@'ﬂ;ﬂ.-
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L4: Bruabyre

1. Deslinguish combnaonal g aratls end sequeniisl loge cotul
2. Compare medy aud Yoo machine
3. Clessily e opunlers
4. Ambyge e e of couslers snd mgrsies
G Lisl 2ud the slatements of Bagkeen Thesmms
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S5 20ECI06 Electronic Devices and Ciecuils Lab B 0 3 15

Al Frzend of the cowrse, sicdents wil be abie i

Wappisg with P0x
Code Cowrsz Cultomes PO 204 |

sEcigy  eniy and Demnsiate cilirent semionducior devices endmeasuring y ¥ ,

insinments

Experiment wilh (he semiconcuclorn deices and obsene the
WECED o orctios 3 3 1
m'gma Design and anclyze dffesmat types of reciiier Grouls usngPX Junciion y 3 ’

[ Dinodes and inferpred the resufls

JECHEA  Sumenarize e chersclbssics of 817 and FET 3 3 3
mémas Design different amplifers and evaluze her eencivesponsas ] 5 3

|
1. Westly Contribubng | 2 Mogeeslaly Conlrbuling | 3 Srasgly Contibuleg, i e sltnimnen] of respechis

PCs

List of Experiments

s - R R = TR

g,
10
1.
2
|3

enfilzabon, Speciicalions and Teshng of active dervices, passave devices {Diodas, BUTs, JFETs LEDs, LGOS, 5CR,
wr

Sludy Pw oparation of Ammetars. Vollmelers, Transkmeors, Asalog snd Diglal Mullimaler Furcion Genaraiar,
Fgusted Power Supely and CRO

PN Jurchien Diodd V4 Characiedscs (Fotward biss B Ravesse biss|

Zaner Dinds as voflage segulaion

Hall-wave Rechiiers (withaut and wih ol

Ful-wave Fectifiars (wihaut aed wilh o-Tler|

BT lnpul & Cufpel Chaacienisbes (CE Configuralion & CB Configuralios)

FET Cran & Trangier Charciesstics {Connon Souns Confgueabion)

5CR Cheraclarsbcy

LT Chavsctensics

BITCE Amphier

Emdter Foliowar - CC Ampiar

FET Amphfer [Cammon Seunse Conbgureton)

Referances

|

Lab Masyal for Elecloniz Devices and Circuils Lab of Bpdmnizs and CosmunialionEngineesieg,
HERIT
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HESE 20EC307 Signals and Systems Lab @ 4 3 18

AL end of the cowse, students wil be able lo

Coda

1N | s i [Pl | 1 gliids e i (I Je b BT R | .:I'_'l" x

P g P g —S

Wigping with PO
Course Dutoodies FOI P0G POS
MECHT1  Undersiend the fundemental concepl of signas using MAT Lab 2 | 2
MECHT2  Find e Mequency specium of paricdic and aperodic sgnas ) 1 2
MECHTI  Develop & program for generadon of discrele signas | 1 1
FECITA  compare fe peformance of 1% onfier 'ow pass and high pass fiers 3 H 2
MECHTS  Examing fhe opemfions on random secuences or random sgnals ] : i
1. Weaiy Contribuing | 2. Moderately Costibabing | 3 Strusgly Conribising, far the ateinment of mspecive POs

List of Exgeviments

L

Lot ¥

10,
11,

12,
13,

15

Wiite & program: in generale e discrete saquences (f und slep (i} ent mpuise: {§) ramp (w) penosic seusodal seqances,
Pigt all the sequences

Fied be Fogres iranshorms af 4 sqeace palss Plal ds amplisds and phase specnm

Wit & progeam o pamiohve bwd discrels Sme ceqeences. Plo all fhe seguences. Wealy the resull by srahicsl caloulafon
Write 4 program b fnd the Ingonomefric Founer series coefficients of a rectanguler perindic signa. Reconswuc the sipaal by
sorminiy e Fourar sedes meficiants wilh sopaopiale weighiiags

Yiie a progeam %o fied fe Igonomelic and aponential user senes coaficiens of & peindic recharguiarsignal Pl the
{isereds spacinum of fe signal

Fq:madmhhummtrjsmmiaMMWmld Shirw |kl welb zampheg redes bess than Mygeds| rete, diazng
gories while recansinigling the sgral

Tre signdl 511} s defined a3 belows, The Sgnal & sampled a1 3 samplng rale of 1000 samples per 2econd Find the power canient
nd power spechal denay for fis signal X0 = con | 20 ° 471w conlPee® 2 0 < 0 80 00 = 0, olherate

Tiila & program tn find the magniude @30 phase response of frel onder irw pass. and high pess flter. ol he responses i logarihmic
jcae

Wit & program o Mg e res poege of 2 Row pass ferand Sgh pass il whan 3 epaech 599 & passed Beough these Tiers
"Write & program i fnd 1he subscermeiiion nd crass comelabon of Sequences

Gengrziz 3 uaifmly distibutes leaglh 1000 mador sequence in B range (11,1} Plel e hisingram asd e probabiity funcien o
ihe seqeeaca; Compuls e mean and vanence of [he tendom sonal

Genaretn 8 Gaussan diskbuied Engh 8000 rardos sequence | Compule e meas and vasance of Ihe rendom signal by a
ulable milhed

Wale a program tn seneraln g fasdort snescidal signal asd piol tour possible ralizafions of e random sagnel

Cenerzle B discrele fme sequerce of Nel000 i d unifo orly dislisuled candom numbess in the inferial §-0.5, 0.5} and
compule the suiocamalsion of the saquante

Cbiam and plok (be power speckurs ol he aolpul process whes @ whill sandon process i3 passad iheough a Sher with specifo
impulse rmsponse

References

I, Lab Marusl bt Elzcionic Cirosi &aelysis Lab. Depariment af Ekcbanics srd Cenmusication Engineering,
hERIT
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Hasl 20ECI0R Digital System Design Lab

AL the e of the course, shedentz wil be abie o

Cods
TECIE
WECHED
HECHE3
ECHIEA
WECHAS

Courge Quloames

Idenify ard ‘erly Ihe Logic Galss
Desagn and Vieniyy #a Vanms Combinaliona Logic Ciruls usngBast Logic
Cates

De:sign Renisters ard Counlers ising Fhp-Flops
Cerichap Vanois Sequential Loge Ciruls
Sisiete and Verdy the Combingiongl 2nd Secuenisl Logie Cipeils

| By JUd e and el L

3

i 1. Wzalisy Confriculing | & Wodeerlely Conbibubng | 3 Stongly Canfibuting, for Te Jiiainnien] of tespectia

Pes

List g Experiments

Deciga
Lasge

E‘—g'gﬁm R

nNtes

ol Lege: Gams
of Agidars ded Su-lrachnt

Desigs ol Bivary b Gray and Gray ko Binary
Desgs of 3 10 8 Doceder

Desigs ol 401 Compargioe
Dagegn ot 4-bal o plar

Dasigr ol @ 5 | Mubidager
Cesigs of Decads coumler

Desigs ol 4-bil Ring ard ko Son Coander
Dasiga ol Urisersal 553 mgisiess
Dasiga ol Mealy ard Moate maching

. Lab Manui for Digial Sysem Design Lab, Depariment of Elecioeics and CommunicalonEnginearing,

NERIT
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G 20ECS01 Prnted Circuit Board Design 1 k2 2

Al e end of the coumse, sisents wil be abée o

cm{ Cowrse Qultomes s e
il

ECS011  Undersiand basics of PCS desigring i

wEtsg; APy advence echrigues, siifs and modem loois fordesiging and :

. [abwication of PCBs
mim ;  Aoply the inowkdga ard lecheiques to fabricale Maliayer SMT end HDI .
) PCE
HECSM4  Undersiand concepts of Packaging 3
MECS015  Tes the Designed and latvicsted FCB 3

1. Wiy Ceniebaling | 2 Mataralely Cartituiag | 1. Shengly Conbébing, b Ihe tsiment of respechve
Pops

List af Experiments
B Ielmuction i PCH design, EDA dools and peoosse of Soncaton
2. Develop & ALC schemafic cimall wing EOW Jcols{PROTELS. CRCAD, asd EAGLE).
I Fehdcade ¢ RLG cimul 00 3 FUH gsisg Ekching process
A, Develos o LED'S connaciod is Saries and Paralial sctomalic croal using EDA ioolsiPROTEUS, DRCAD, and

EAGLE]

Fahscana & LEDT cosndcled in Seres asd Pacabal orcul o 3 PCE igng Elctng process

Deselog 3 Teansilor Amplfer (CE mode] schemalic cocull using EDW inssPROTELS, ORCAD and EAGLE)
Fahsrae a Trarsishor Ampier (CE moce) crcul oa @ FUA geing Elching peooese.

Deveion & Reciifer schematic ciroull usng ED look(PROTELS, DRCAD, e EAGLEL

Fabetate a Recibier dioul on @ PCE wsng Elching process

0. Develop your own schamalic of by using EOW lools{PROTEUS, ORCAD, and EAGLE) andlabncale $we same
crcu

Teuthoaks
I. R 5. Ehandpur, *Prinied cecull toand dasign, Bibrcation Eamisy S lesting”, Tale McGree HE 006,

References

. Lab Marual for Prinled Circell Board Design of Eleckenics snd Communicaion Engincarisg NSRIT
2. Wahar C Bosshan, *Privied cimuil Bozrd Design and echnckogy’, Tala MeGraw-HiL 2003

3. CpdeF, Coombe, Jr, Happy T, Prieted Ciculs Handoooh”, WeGeaw il Educalon Sinlh Edion, 2016,
4, ﬁ Turmmele & Medhanen Swemisghen, b Tvocickon b Ssler-oe-Package”. MeGraw Hil
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HEGHilE] TS 4 it i fifdeini L} 1EH
Pl i Ly a1 | e d et de e Bienis ol dice Xoing wg Ay Al

SOMCX0E Canstitution of India e 0 0 0

A% the end of he course, shudents wil be able

Code Course Duloomes m“?mm;:;l: mpmz Dak
AR | mm tasc keshwze and nodebles aboul Irdian 3 3 Y 1
— J_( mf;m Federaism and Panchayalh Riej syatems 1 . . v
a2 :| ﬁmuﬂ;ﬁm ard Jusitiary sysere in Indisn ] ] 1 s
HNCHIZA|  Imlerpeetng he pofcal syskem Ikl eask in India 3 3 I 1. L2
s Dl S e b 10w

1. Wity Cansituleg | 2 Mederately Conbibuting | 3 Strangly Carlribading for Bhe aftanment of sespective Fos
Lt Remember | L2: Understand | L3: Apely |L4: Anatyos | L5: Svabiain | L Crasfm. Dol Dot of Knowledge

Lt |: indlian Canslilutian 0 Hours
Moz Hh_inh'l Constiuien. Hisloncdl Background of the Carsihent Assembhy. Gowemmentof lda &t of 1235 and Indian fedepesdence
il el 1947, tngan Corsitulion and 15 Salient Features. The sl of B R Amibadiar in Fameking of e Irdian Constiufon, The Preamitle af he
Consiusen, Fupdamental Aighls, Furdamaatal Dubes. Cirecires Privciples of Glafi Policy, Padamantary Syslem, Fedars? Systam, Conlre-Siate
Retfioes, Amgndmest ol e Cosstitdinnal The Mislodea! Perspeciives of e Constiufioeal Amendmants in ladia, Emarency Provisions
Natoeal Emergercy, Prazident Rule, Francial Emergenty sad Lozal Sef Cosmment - Contiuionsl Scheme in indy

Uit I Indian Federalism 0 Hours
Mesning and Dainition of Fadarafism, Struchure and Faalwes of Infian Fadarsism, Difiarerce betwesn Indian énd Fedseation of cther Sakes
Diffenca batdea Federal snd Uintary Featuses, Crilial Evalustion of the Indias FaderalSyetan, DecsniraEaton of Pwess, Centra-Stale
Ralyions, 73 dmasdnend. Paschayath R estivions

et 1: Union Government 10 Hiowrs
Powers ol Indizn Parizmasd, Funciors of Rgya Sabhe aed Lok Sabha, Powees 2nd Fmclons of e Presidenl, Powers 2nd Funcions of e
Prima Miniskar, Judiciaey — The Infiapendenca of ths Sugnems Court, Appoinimant of Jusiges, Jedicial Review, Pablic imerest Litigaltion, Lok Fal
and Lk Apubla, The Lokpal and Lokayuktas A 2013

Uit [V: Challenges to Indian Political System 0 Hours
Caghe: & Corpdl Cwveaniew of the han Seereng, The Catte [eues o tha Pre inde posdence Pinad, Gaadhi ArbadearDsbale snd 1ha Pagaa
Pzt The Pellies of Casle in he Post Independence Pasod, Mandsl Commessien Resanation Policy in Govesment Joba The History of
Communalism i dndia, The Concapt of Temorism and ks Emergesce i (he Glabal Fhenomenaon since tha End of Cold War.

Unit W India's External Belations and Election Commission T Mowirs
Codd War znd Rost Cold \War Ers, Forsign Poficy, Indian and ile Neighbours, Indig's Exlended Meighbaurhood in West Asie ard Soulh Eesi Asia,
lecdiz's Relafions with he Lisied Sl and Russa ndiz and the Wodd Omanesadions, Indie inihe 2151 Cestury. Eleciion Commission- Role of
CHief Eleckion Commissiner asd Elechon Commesiananale Sials Eadicn Commession, Fundioss of Commissiang for Ba wakare ol
ECTETIOEC and wamen,

Teet Books

Rusén . “Woding of a Democraiic Constistion of inde’, Ceford Unkersdy Press, New Deshi, 204

Basu L. 0., "An infroduction ko the Consfiabon of indla’, Pentioe Hall Hew Delli, 05

Chendsaka . and Pripadarhin, "Coslemgarary Indi: Ecenomy, Sociely, Polfics’, Orcbend Linnversiy Press, New Dehi, 2008
Jagel K. G. envd Maheta P B, Ovlord Compasion i ndien Polbes”, Ondord Uniarsiy Press, New Delbl, 20110
Warak 4. and Bvaghave R *Understaeding Comemporany e Crifcal Perspecives”. Orient Biacksaan, Mesw Dedhi, 2010

thod= Lo b =

ot
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Reference Books

1 ;?.!::}Hl G, Comsdiilion Dusdions in Indig The Prisiden], Padiamesl ad tbg Slates”, Olord UnrsesiyPrass, New Delfn,
Chatrpamy B and Paadey K P ‘Tndign Govamment and Pokbes” Bage Pubdeatare. Mew Dahi, 2008

Bapai, Kan and Pael V. Hirsh, “ldia’s Forngn Fofcy: & Reader’, Dkosd Untversly Press, New Dk, 2013

Laemskaalr M., “iedian Podily i Civl Benizes Exemirgions’, Tals MoGram Hil New Ceini, 2016

Girgh M. P and Sauena R, Tndian Politics: Comempnrary [ssuns ard Concams”, PHI Leaming, New Del i 2008

Web References

1. hifpslenwikipadia oopfadiF ederdsmn.india

2. itpsMagsiatve govinkansilsfon-ofinda

3, e witipedia crghwekiFaesgn_retasons_of_ndia
4 Merwikipssia orghwkiGamemment_of_Inda

BNl P

CONTROL COPY ATTESTED

st

Chasman
Baard al Sudes [B5 & H

&7




{Feguit AR g PR g ' il ]

A ALRUT REiof hie ee e sliaboity. v e JUEE L and ma |

-
AL Iha end of the pourse. students il be abe fo

ing wilh
Wappiesg wilh FO% i

Code (Course Dhlnoms PO POz

{Urdeestznd the Mheorebeal concephs of masagenal eoanomics io makedectsons for ' '
FIHERDEA Tp— i | LELZ
ZUHERDZZ  WGain adequay thesrilieal knewfedgs on micseconomics concepts io 3 " LiL2

pedom seroesshl busness opomloes f
JOWSXD33  Undeesiard Ihe busc accourling prnighes fo prapare fnal Accoants 3 I K -
J0HSHO34  Apply Finencial plasaing bechricwes to make succusshil Boglerrimesiment

frel ] i L1L4
JOHEN0G S iﬁqﬁ-mﬁqmn adyze ezl strangh of busiess 3 I L2

1. WWeskiy Comribing | 2 Mosersisly Certibuling | 3, Shanghy Goslrbating, for lhe stasmard ol respescies Pos
LY: Remenber | L¢ Undersiaed | L3 Apply | LA: Analyes |L5: Exsheate | LG Craae: uk: Desth of Kearwhecize

Unitt: Intraduction 1o Managersal Econamics and Demand Anahysis? Howrs

Defntion of Nasageral Econamics -Scopa of Managerial Eoronics ard s Relgienshiz with ofhar Subiechs - Coscapt of Demand, Typas of Demard,
Dulermtingely of « Demand Schifuln, Damand Cune, Law of Demsand and 48 Limiaions- Basbrly of Demand, Types of Blaskriy ol
Dervand and Megy Deeand Forecasing and Mishods of Forecasting.

Rk of Mzl cancasss, Law 0f Sapply

Uit I1: Production and Cast Analysis 9 How's
Thiesey of Peoduclion: Mearing sed Factnrs of PraducSion, Production Functisn with One Variabie Inpel fLaw of Yasiable Propartion], Wih Twa
Varithe inpeks (Law of Retums o Scale] Theory of Cost Diferert Cosl Concepts ad Oifferent Relaions hetween Cost and Cutpul in Shatt Run
ané Long Ru Managerial uses of Rawenus and Cost Concegls Bresk- Even Point). Pricing Sirsages.

Economies of Scale pod Disaconomies of Szl

Urst I Introduscttn to Final Accounts JHours

Financal Acoourting- Conospls ard Comvenfions - Double Erilry Systam - Preparation of Joumeal, Ledger and Trial Balance - Pregaration of Fingl
Acenunty: Trading. Prol end Loss Accourd and Batarce S

Sranches of Actoundg

Uit IV: Infroduction 1o CapitafPlanning § Hours
Cocepl of Capdl - T,pu of Capital - Cagilal Bedgebng - Megring of CapiatCaplaizatos-Meaning of Capilal Budgeling Tird Vales of Moteg
Marthods ef Apraising Progect Problabibly - Tradibonal Nafods and Wodos Maods.

Concen of Waorking Cagral

Unit V: Financial Anatysis theough ratios 9 Haurs
Compulation, Analyss sed Inlerpeetabion of Liquidly Rakos (Curment®abo and Quich Raic), Adily Ratios (hwerory Tusmover Rabo and Deblor
Tumovar Ralio], Capdal Shecurefialios (Debl - Equity Raia, ielerast Cowerage Ralio) and Predlanity Rafios (Grass Prefl Ratio, Ne Proft
Raka. Opezstiny R, PIE Rafi and EPS).

Cash Fiow Srovsowenid and Fenas Flow Statement (Thaory Oafed

Text Bogks

1. PppeRzo N, Vigy Komar P, "Menspenal Exonomics ard Financial Araksis’, Cangage Publeaiors, Kew Dedi, 2011

2 Eddui S A and Sdfiel A &, Mensgenial Foonermics and Fhandl Andlysis’, Mew hge Inlemetional Publishers, 2012
3 Fubenmu 8. end Ramena TV, "Wanagedal Ecomamess and Fnaecid Aradsk’. Himdfaya PublshingHouse, 2014

4. oy A AL *Nenagenal Eoonomics end Fisancial Aralysis’. Tals Mograw HIL 2011

- 2OHSADI Managerial Economics and Finencaal Analysis 3 0 0 3

=gy
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Bielereree Books

Wateswan Y, "Manageral Eronomecs’. Sullan Chand 2514
Suma Damadaran, * Manages o Ecoromics”. Ciwed, 2011
Wanifiz Agerwil * Maamgenel Eoonprmics’, Pearss Publeabans, 2001
Sanjay Ohaneja, Fiaancial Aocownting for Managars’, Paarsen Publicatioes. 2011
Iﬁlm %, "Financial pccoenling, Wikas Pubicalioss, 2012
Diominick Savaiors, Managerial Ecoromics: Prisciples and Workd Wide Apskcalion”, 7 Ediion. Oxlordlniversity Press.
12
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hiltpaiblechoacks comimela-ncleagoccle_vigredie

Pl s e smeartzwoild cominotes masag enabscanamics -and (nancal anedsis-pabeotes-meda
hitpsabwraw.scnibd, comidocument’Z591281 27 Mefa-course-plan

itpsliwaw.coursera. org'browsabuasinesshanirepreneurship

Iriterial Assassral Pasiom

ML~ D

Cogrikee inlemal Assessment: #1 %) inlamal Aasessmerd 37 %)
L 40 40
L2 2 2
L3 2 )
L4 20 &

Toial %) | 100 100

EamplaMarﬁimgmr&mﬂﬁmtnglthkRMr
1. Whal & Managaris Econcrtics?
2. Whalis{meanl by Elastiity of demand? How oo you naswe i
3, Definedilase product euried
4. Defne Acoudkng
§.  Dafne P

L& Undersiand

Explain [he rale of @ Manegarial Economisl in a Saziness fen

Explain |he cotcepl crsss elashiciy of demand [losirade pour snswer wih sulize eximples
Explain the fremsbon of 3 Jainl Sick Carmpany

Diciinquizh beiwees 8 parserstip end & foinl shock comaany

Explan pooousing pircies

B e LR L

LY: Agply
1. Jogmabis e lefowing rassacions
2073 Jen 1o AR Fim commenced besiness with Ra A0 an 24
Dizporsitee inko ek Fes J00H)
Jan ¥ Boughi geods worth Rs.A300% from Kamals
Lang* Sold gosds wori R B000
2 Caloalsta Nel Profl Raion fum fhe ket dala
Sales aslums i 100000 hrinisleafng apences Ri. 10000
(Gess Pl Ry A0000 Sekng expences Fs 10000
lecnmi from mvestmeel Rs 5000 Logs o ccmant of fee Fis 3000
3. Feom e follring pariculzrs findl
Geling pace Fis 200 it i
Varlgiye cast Fis 100 pa ol
Telal fied s Fis 95000
| Ereskevien unis amd s
W Saes o e g probl s 20000
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Apprreard in LY | Aol 1 me dgdes i ponites o 203338 rd wet A0

4 The fellastng s fie Rabios rested fo BYT Limésd comzany veerkin
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| Find the wassker funchon of physicel syslems using blockdiagram aigetes 1
HIEE4D i sigal fow graphs. 3 L143
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JEE401.T: ctandand Bonal; 3 Li14
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Defae conzept af chzenatdiy
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e POl POZ PO PSDT
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2ECA03  signals for lirear and Mon Snegr wave shapingeirousts 3 ] i 1 LILE L4
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Limil - Logic Families & Sampling Gates 12 Hours
Logic Famiies: Dinde fogic. Tersiske by, Dipde-arsskr logic. Transsdn rlarsish logic, Bmiter moupled kg &00agic Camparison of loge
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4. Wile the dfferences bebwess cament and wikiage Bane base gensrafon?
5. Wby collecior calching diodes an usad i mat wheslons¥
L3 Appy
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PECAD Electromagnetic Waves and Transmission Lines N I
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20ECADS Electronic Cacunt Analysis 3 1 0 3
Af the zad of the courss, slefents wik be abie I
Mapping uith PO
Code S etome) poY pOZ P03 PSO i
Cesgn smali sgeal  high requency  banssior
MECANSA amphters | 2 z 4 L7-14
Classily, analyze and design diferent types of ; T ——
AECH052 mulistage smpifiers I Fi
. Clasaly, analyze and design different fypes of
i | 3 L2-14
MECANS.3 oedback ampifiers i £
Design and anayze fransilor ceclidors for
1 :
MECADS & dierenl frequaecies i 2 1 Li-14
Design ancd  expléin  operalon  of power , a 11- L3
QECHBS s and twied angilirs B
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L1: Reemameber | L3 Understand | L3 Apply | L4: Anshyzs | L% Exaluaie | L: Greale. Dok: Dagh of Keowidge

Urid |; Small Sigrek High Frecuency Trinsisior Ampifier models W+ Hoses
BJT: Trensigior 3l high frequescies, Hybrd-m cosmon Smder Pansistor moded, Hybed-m conduclaace’s, Hysnd-n capaci ences, valdity of hybrid-m model
determinetisn of hagh-frequency pararrelers in e of low-freguenty paremetars, CF shod gecul corest gain. oumeal gain wib ressfve load, cufofi
freqesacans, aquency tesponas and qaln handwdie predurd

FET: Analyzis of s=f biased common gource and comeon desin ampefier crouls 8t bgh fegeentcss.

Anaiysts of CITUNON SOURTE A0 COMVIGN YAV ampelier ysing pOvEnia nhiey melbad

i 1 M ge Ampifiers 07 Hoars
Cacsiboalon of anpbles, nethods of coupling, cascaded Iransishor anplifer and 05 asalvsis, arakesis of o Siage PO couzled anplifer, high ispal resafanze
iransler am pifer cicuits and M analysa-Darieglon pair anpifer. Cascode anpifer, Bock-skap emifler folicwer, Dillssess o ampl ferusing BT

Tio st AT ool FET ammpbler

il IE Fesstback Amhilers 100 Hoees
Fesiuck pincise and concept types of feedback, Clissiicainn of negalve kedbach amplilers, Eedbark tnpoioges, Chiteclensics of negaive
feedhack amphfers. Generaioed anakeis, Padormance companson, Wethad ol analyss.

vl.':uu'rmmtemu.’gum FATY SO0ICE sty R on-iipassed

el IV Gseiianors 10+2 Howrs
Dsclaloe procipe. Condiion for cecilabons, Typss of ascilabars, Arafyels of RC-pheso il and Wein bidgs cecdfators wih BUT and FET, Gesarsized
uﬁﬁ-’quLF Ceclators. Harlay and Colpit's oscilzlors wilh 8JT, Crystal pscllafor, Freguesncy and amphlude slabdiy of ascllstors.

Hearty coriater usig FET, Coinlts ascin using FET

Uit V: Prwser Amplifiers ard Tuned Ampifiers 1047 Hoers
Power Ampliiers: Clessfizaton of amaifiars, Class-A power smplfiers, Hamnonic diskrions, Class-B Push: pull ampifiars, Complamenliry symmaley pus
pull anpifer, Class.AB povar amplfer, Class:C power ampfer. Toamal stabiily and Heal ks Tused Ampifiers iiodocion, O-Fackr, Siagle tured
emplfer, Dogbie oned ampifier, Stagyened i ed ampiten.

(lsss 0} poer aompifies. Ol S powe ampller
Taathaoks i
L kanan, M. Swesh Kumar, & avd Yallaesra) Elechenkc Devices and Chouils’, 3 Ediin, Tata MoGess

Gk
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W, a1

2. Rabert L Soyleslad and Lous Mashelky. “Blectron Dewoes gnf Croot Theory 10™ Edibon: Freslce Hall of ndia, 2000
3, BIP Singhand Rebha "Elackenic Deviczs aad Inkegrsied Dioels” 17 Ediod. Pagrson pobicalions, 2005
4, J Mimen and G0, Hakizs, Intpgreted Elachonics”. 29 Edigen Tata Mo CrawHd. 2000

Fh:!mmﬁim

1, hde. % Gedra and Reansl C.Smith, Wero Eleckons Cireuls’, T Edfien, Theiod Lanersily press, 208
2 B.V Rao, K R Rajpowar, P. C. R. Pantubs and ¥. B. R, Murlhy, Eclronic Cirnud Anshysis”, 6* Editios, Peasson Pybicabiors,

13

1 Dimald A Neanan, ‘Elechunc Crouk Anslyse and Desge’, 34 Edibon, Tafa M GraweHid, 2010
8. Piul Gray, Huest Lews and Beyer, "Anakysis and Dasign of vl slegraled Ciiceits”, 4% Eclion, John VWil & Sons, 2005
5 [ Schiing and . Belowe, “Elechensc Cacuds’, 3 Edihon, Tals Mg Graw-Hil, 1989
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Web Resources

1. ﬁmmmmﬂmmmmmdw

2 b g ciamesipayIph s himi

1 Hpehise me popuedu i3 0008 Feadack Cecd st 2]

4, g disdrnice-lulndais. welempl Teatlamp 1 hisd

Imzrral Assessmesl Pallesn

Gognihe Lavel Inlemal Assessment #1 %)
L 0
L2 a0
L3 0
L4 30
Total %) 00

oampke Shan|nd Long Anaser Qusstions ol Vanaus Cogrie Lozl

LE Fteuu'th

Woatt is cascade ampifor?

Whatt 15 1he esd of Hiockeng casatior?
¥lete any Boce spplcalions of cascode anplfies
List tye Four hypas of pawar ampifiers

Daipa crpibovat dsloan

Deelipe: fureee] ammplifiar

L2 Undersiard

Desirbe e operaton of sisgls uned ampifier

Desttiba tha operafion of daubia hened ampifier

Wik neal ol diagram explain slagger uzed ampifer

L Aggly

With seitabls Expressions explain CE Shen ol cuen] g

=

Eaplea varooss hybid capacitances and oonductancas of & BT

Desoss the et ol 8 couphag and bysass capacion on CE arplifar

Enplain hrae iypes of coupling mehods uad it mullisiage ampkisrs

WA b b f 3 sl et chaggrane, cescrite the warkieg of @ cascade ampifer
Destribe Ihe efects of negidve fsethack on the vaous chasaclerishics of the ampiler
¥ivike he Eid diferences betessn RO oscllztons and LO cacleioes

Crend v aafain the - ciocsil diagram of clazs & power amplifiar

ﬂﬂﬂ&tiﬂ]‘llﬁj‘ﬂﬂﬂiﬂ]ll‘ﬂh‘lmﬂ ol an emiter foliower ampkier and demmes the eapressien lor A, & and inpul impadanca

4
&  Oblan the supressioes for i and
G
T

Finé e expresson lor CMRA o a BUT tased difserial arepber

ke

g |




.
g

1
I
12
13

BT il Al E- it mcah | 1) I3 Elecwri
Bpproedm s AU Apphcable T the shididdn oeniblid N S12EI0 dnd v 1AL

Delan e expresson roulpu reseleace of 3 voltage sarplnd oyl

Exglain the prsciple of segales feedback in amplifiers. Show quenliabeety e el of segalive fesdhack
) G ] Batey () Wsge () Do

Ealpbiish M conditian by recuzney of osciizton inan AL prase shil cectlaler

Ehaw thal the comersion aficeney of 2 transfemar cospled power ampifiar & 50%

Prove (ke comeensian aficiency of & dass B power amplier 5 7.3%

Witk suteite eapressing dacass aboot Traml slebiity of power ampkfier

L4: Arayee

i

i
i
4

3
B
i

Dlerive e expressioas for the Foliowng byt M condecanced] gm | gbe W) goe i) oee

Decive Iha voélages giain exqaabion ler common souncs ampilter o high frequsciss

& OE amglifiar is drasm by a welegn soencs of istamal sesistance of 500 0 and bad impadance of 300 . Theh-pacameian hy = {1
b = 2080, B = 50, e = S5UANY and compute A, R A and B wsing exacl analysis

A amplifier has a gain of 50 wih negath feedback. Fora spectied oulpul wellage, # e inpul smuined is 8.1V witheu! feedbuck and
1.8 wih leedback, Compebe [l and openoop gais

Dleriva g soqpreien hor frequency of cscilalions of & Wien bridos paclalee dang 11
Dierive [2e espession for fequency ol ascilabon and cordiion foe sustainec oscllaions of Colpils cacilator
e xpiession far hequancy of ecilabon and condiias Yot sustinad cecllakions of Hariay csclaty
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HEEH  20EC406 Pulse and Digial Circuits Lab

Al the end gl the cowrse, shagents wil be abie b

Cinde
Z0ECANE

1

MELANRL

FECATE,
!

HECAT
NE

Cowrsa Ouigomes
Diatige variows Fnsar ot and anahyzs Bair response

Digign wancus sor-ihear cituls 8nd asabyt heir risponse
Design and gererate vanous lypes of son-sissodd wevelows using

mutivibrator

Design cumenl and volaga sweap drists based on ghen apecficalon

Design ard verify waricus diokal bgic dimls

LAG.S
1. Weshly Cosirbing | 2 Maderetely Contieutag | 1. Sicrgly Coniebuing, b the alainmen of respecive s

List af Experiments

.| Lingzr msve shaping

| Wt Linea¢ wave shairg - Cipess
Ims Lngar wave shiping - Clampar

| Trargssior as 3 swich

| Bhady cf Logic Gales & Some appliatons
| Sladhy ol Fig-logs & stree applcabors
Senging Gaes

| tae Muirater

| Moncalabie Wakwbpiy

. | Bistabin Welivtralor

1. | Seamit Triggee
12, | LT eiacaiin Oscilalr
12, Iﬂ:tmirap!‘-w-ﬂml
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JEE 20ECH07 Electioaic: Cireuit Analysis Lab

HERAT Facaaemic: P et S0 (A | Clegirmancs and oo shon Engrocron | e DEGEI LRIGRE Lire
Approved n 24 ACK | Apphcable lor the students aormitled Iom 202423 &l wea | A0Y 202320

B W F 1S

Al the erd of the course, shadents wil be able i

Code

MECLIT A

WECATZ  Undersiand Ihe DC analyss and Transien analysis of ampifer. !
WECATI  Undersiand Ihe wadking of Power ampitiers 1
MECHT A Compare e fraqeecy rezponse of Vanoss Tuned wiageampll fer

HECHTS Design asd asalyze dillerent electons ciruits on s ool 3

ur Al Eis Lab |

ing with POz
Cozrse Ourcomes Wogping

PO&  POS PROA
Lsing CRO jor) DS0 to meagure tha feguency, and amplifuds of 3 : :
any skl geserated from Dscilsior

4

(% ] s LT 5
ra e [ LI ot

(1. Weghty Conlribeting | 2. Moderately Cormrieuting | 1 Swcrghy Contebuing, for the altsiamest of respecive Pos

List of Expermznis

RO G el 1 ER S Ll b

0.
11.
12
13
14

;El;h'rrum:fﬁ ol 8 gwen pnssin
Yolege-Gieres Feathack Anpife

{Correal-Shurl Foadback Areplifar

{RC: Phase ShikiVhen Bridge Cecllalor
Hartlep Colpins Decitator

T Slege R Coupled Amiplfer

{Derkspon Par Amphle:

{Bonlskapged Emiker Folowe

(e A Bevies-led Powear Arpifber

(T ras Sy rrea-couplad Class & Power Amplfier
{Class B Pisd-Pull Power Amplfer
(Compieme by Symmely Cos B Pusk-Pyl Powsr AmpiTiar
(Singla Tuned Yntlage Areglier

\Diostie Tured Vinkage Ampifer

Referances

] -m Maruzl b Elactionic Circait Anatysis La, Depanment of ecionics and Communicaion Engreenng, SRIT

CONTROL COPY ATTESTEL o

Chairman
Board of Studies (ECE)

P50

L=

i B Ba R




HERIT | Acaene Ergulaos 210 (R | Encituns.and Commonicalim Enguesnng | 2UEEAH Tonieid Syswams Lak
dpproved in 2™ ALK | Applcatle lon the slydenis admilled from 20 PHand wel ACY 23

Nl DEEa0d Control Systems Lab 0 0 3 15
Eodh Cowse Wapping with PJs
PO PO
i delyze Ihe gerfrmannce and working Magpele amifier, 00 mnd AC 3 1
3 | SEVD MOLNE and SMCANGE Moo,
Cesien PPLPD and PO conoller, desion ten, iead and fag-ead 3 3
NEEA062 | bl
HEEADE Dearmiee e sl Uackon of D & o ! :
NEE4054 Gonkd the temperghore uing PED corircle ] .
HEE4085 Conivatthe pastion f D servg ot serormanca 3 3

1, Wheskly Coribuion | 2 Moderstely Conlsburbeq | 1 Sronghy Conbituling, b e afsmen] ol sespecive PO

List of experimeris
[
Time: respanea of Second order syetem
Charachwristics of Spchr
Eect of P, PD, PI, P Cionlrolfer o & scond ordey sysiems
Desiga of Lag end lsad compansalion - Negiude #ad phase plu
Transler fanction of D motar using MATLAB
Craraciersbis. ol magnelic amplifies
Characheiakics ol AC sirvs noke
Characherssbes. ol AC servo motor
ﬁl:m:.:mruﬂmpurmﬂl.rua

. O posilion costrd sysken

11, Conliolabily and otearsabity est waing MATLAB

12, Tempateire conioler using FID

s
[=]

References

1, Mt for Convrd Srsbenss: Lab, Degartment. of Elecinical and Siecironics Enginesring, NGAIT

2 Magman | | avdGopel M, ‘Conbal Systieme Engiceatng’, 2 Elin, New age
Ierrationakeublications, 2018

3, Woman 3 Nise, Ceonlrol Sysheres Engnasring’, ¢ Ediion, Jobn Wiy and soes, 2018
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=Rl rpastan JOZ00E MUh T M rHie T I af Pythie: Evgriss

'!'J.'f Bl BN i nphialide ety chehby perniled i i LI T3 B N i ) e s |

SECHN? Basis of Python Programming T o 32

A e aed o ke powsss. sludents wil be able fa

Code | CowssCulcames g e
ACSA031 Devonsivas Be basic prgramming o Pyltos 3 Lt Lz
MC5A032  Demonsvaie wse of dais swaclwes and chjecl-oremed 5 i
pogramning i e
;umqu;,a Bk programs usieg packsges rm HumPy, Pandss, SeiPy ) W18
| Maplh

1. Wkl Conlitesbng | 2 Moderalely Contribuling | 3 Syoegly Contibutng, b it allainmenl of respecive Pos
u:nmzmru_t Understand | LY Apphy | L4: Anghze | LS: Evelvatis | LE- Creale Dokl Deprh of Mnowiede

Iedrcdiucian lo Pyihan - mpul and Qulpul ope abors = Commenk = Vangles - Cpenalors - Expressions - Conduol Slalements -
Cala 5Ir|.r|:_'h.r|::l.isl.T:.pJ-a:. Sets. Diclionaras, Sequances - Sinings Sieng Fomating, Acorssing Character and Subsbing in Slrings,
Dela Encrypdion - Funckons: Cefining fenclicns, Simpie programs wilh funchions — Classes — Objeds - Pachages - Sandad Packages:
Ry, Pardas, Safy, Malplodis

Referenoks

I Keneh A Lambed, Fusdamesisls of Pylios Fesl Prograes”, 19 Ediios, Cengage. 317
2, Veresi Kueana, ‘Fythoa Progranming. A Modem Apgrodch’, T Ediion. Pearson, 2068
3| Mk Lutz, *Leaning Pythor. 1% Ediian, Osatly. 2049
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Awlesye meghili AipjEe IS allul E jimeainte | oLt Ay o gy
2 () EN L | l.F ieebi lor tie stidents similted om A020 iamd w et &

23 20EC501 Analog & Digital Communications i 1 0 13

Al the eru:EIu! the course, students will be abée o

Mapping with POs
Dok
Code Cowrse Dulcomes PO PO P03 PSOT

Expken wanous Aoaleg modulalion and: demodilabon

£y B

HEI‘-'SMJE schemes and their spectral charackanslics ¢ . 2 2 L1LARLS
SECHD] 2 :;Eindge charsetaniatics of vanous analag modulztion 5 5 ] 2 L1 12 L3
ECH013 mgm'"g i it T 3 a0 LLeLs
205014 m;:m;mm bbbt ot i o S 3 3 LWl
HECHIE o e AR 4 2 uuw

1| Weakly Gonlribising | 2. Moderately Candibuting 3. Sirongly Contriouting, for the alizinment of respeciive Pos
L1: Remember |L2: Undarstand | L% Apply | L4: Analyza | L5: Evaiuate | LB: Craaa, Dok: Deglh of Knowledge

Linit |: fmplitude Madulation 11#1 Howrs
Infreduc on o cammunication system, Meed dor modulaton, Concepd of moduafion and demodulation of Conlinucus wavs
(CW) modutation; amoltude modulafion [AM) - double sideband [DEB); doubde sideband suppressed carrer (DSBSC);
sngla soaband supprassed camier (S5BSC), Band willh, powss relalions for Confinucus wave [CW) modubtion;
Comparisan af AM Techniques, Applications of different AM Sysiems,

Vestinizl Sdaband (V58] Modulalion

Linit It: Angle Modulation 11+1 Howrs
phase modulaion (P} & Sequency modudalicn (FM); narow and wideband FM, Representation of namowband noise;
fecaner madel slgnal b noese rato (SMR), nese Soure, nose tamperelue. soiss in DES-EC, 558, AM & FM racaners,
pre-amphasis end de-emphass.

Jerg Crassing Oelector, Phase Locked Loog

Unit [1: Pulse Digital Modulaticn 1141 hours
Elaments of digilal communicalion systems, advantages of Ggkal communicafion syslems, Elersents of PCM: Sampling,
Quantizatian & Coding, Quantizafion emor, Companding in PCM sysiems. Dilerenlial PCM systems (DECM). Delta
modulation, its draw backs, companison of FCK and DM sysems, noise in PO and DM sysiems.

Adaptive Deita Modulation

Unit |W: Digital Modulation Tachnigques 1141 Hours
Inroduclion, ASK, FSK, PSK, DPSK, DEPSK, QPEK, M-ary PSX, ASK, FSK.

DATA TRANSMISSION: Base band signal receiver, prababiity of emar,, malched liker, probabdity of error using maiched
fiker, coharent reception, nan-cahererd detection of FSK, cakusation of ermar probatdiny of ASK, BPSK, BFSK, PSK.

Er'rr:qtar.'lycé'E.FSHarrdBPEH. die Clolimwn Filias

Uinit W2 Information Thoary 11#1 Hours
Discrete messages, concepd of amount of information and its properias. Average informadon, Endropy and B propariiss.
Infcamation rate. SOURCE CODING: Intcductions. Adwantages, Shannon's thecrem, SHhanon-Fano codfng, HuSman

eoding, eMidency calculations, channe! capacty of discrete and analog Channels, capacity of a Gaussian channa,
bandwidth ~5M frada off,

iestuial Infrmation and its Propertias

G




BUAET | Acddemie Regnnga 2000 | Destones ahd Comnn maalign Erpaeenng | 20EL520 Analag & gl ormimamesshana |

Sppaowdd m ¥ BOS | Apphcaiie lor ihe studenls admilled tram 202243 end we 1 ACY 2023-24

Teaibooks

1. SimonHaykin, "Communicalion Systems’, 5 Edilion. Jahn Wiksy & Sons, 2009

7 Taub H, & Schiling ., Gawtam Sahe, “Principles of Commurscation Systems” , 39 Edilion, Ta%a Mo-Graw Hill,
2007

A Laihi B. P., Zhi Ding and Hari Mohan Guntz , *Modem Digtal and Anaiog Communication Syslerns® , 4% Editian
alard Univessity Prass, 2017

Rederence Books

1. Gam Sharmugam, “Digital and Anakeg Commurcsion Systems”, Jahn Wiksy, 2005
2. Froakls LG, "Digilel Communicatians, 4th Edilion, MeGraw Hill, 2000
3. Singh and Sapra, Tomsunication Systems Anaiog and Dighal”, Tata MeGraw Hl, 7004

Wit H-el'&enr:ts

1, HillpsAngtelec infourses1 1710211 17102058
2. hitpssinphelac inicoursesi1 1701117101051/

Intemal Assessment Paltern
L‘,ngril:lq"l} Leval Inteamal Assessment #1 (%) Intarnal Assessment #2 [H]
LA i} 20
L? 0 40
L3 40 40
Tl:ﬂa! (5] Le 100

Sample Shart and Long Answer Questions of Variows Cognitive Levels

L1: Bemembar

I, Whalls Need lor modulation?

2 Define pre-emphasts and de-amphasis

3. What is unitom quantizatice?

d.  Whal are the advardages of i-ary Signaling Schemes?
5 Oefine source Enkropy

L2: Understznd

1. Draw e Envedope detector and Buslrate (he process of defection of AM wave?

2 Derve the expression for the frequency modulated signal. Explain what is meant by namowband FM and
widaband FM using the exprestion
Explain thi: methods far demvodudation of PAM signals

plain the process of generatng FSK signas

zuplain the folkraing
i Shasnon's Source Coding Theovem i) Channel Capacity

m s pa

LE Apply

1. An amghlade modulaled signal reprasented in fime domain s 4Cos (1800mt) +T0Cos (2000 + 4Cos
(2200wt). Sketch the spectrum and calcutste the band widsh & lotsl power

2. A cable has a power loss of 3 dB ks connecled to the input of an amplfier, which has a noise femparature of
100K, Calulate the averall noise femperature refemed lo the cable rput

3. A DM sysiem can fandke message signalts of bandwidth up o 5 kHe and hes 2 sampling rale of 50 kHz, A
gruscidal signel of 1.5 volts peak amplitude and frequency 2 kHz is eppled o the system. Determine tha step-
g2 A required bo avoid siope ovarioad

4. Find lhe Probabilty of errar of OpEmum Filler

8. A memory less source émits measages mi and m2 wih probabifties (.8 and 0.2, respectively. Find the
Huffman binary code for this sawce and delermins the code eficiercy
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&l 20EC502 Linear & Digital IC Applications i1 0 3

A1 e end of the coursa, sludenls will be sbla o

fdappang with POs
PN P2 O3 PSON
Understard 1he inlemal operabion of Op-Amp
HMECE0ZA  and ils specificabons and Design circuit Lsing 1 1 1 2 L1L3
operatonal Amplfier for vanous applicalions,
Gain knowiedge about PLL, and develp tha

Codle Course Oulcomes

HECSUZ2  skills to desgn the simple circuls using IC 555 1 2 3 2 L1, L3
fimer and can sole p.rnhlams redated fo L

HECS023 ﬁ“&ﬂm vanious fechniques o develop AD 2 3 2 L1L3

ey Sei e o o s 1

HEC5025 ﬁ&?ﬁﬁ“ﬁfﬁ;ﬁ;ﬂ“&ﬁ”m logie, 1 1 2 L1L3

1 Waskly Contributing | 2. Moderately Contributing | 3. Strongly Conlrbuling, fer the altammesl of respeciive Pos
L1: Femember | L2: Undersiand | L3 Appiy | L4: Analyee | L5: Evahsate | L6 Craate, Dok: Depth of Knowledge

Umit I; Linear and Non-Bnear Applications of OF-Amgp 11+1 Howrs
Characlesislics of QOP-Asips « DG amd AC charactkesisbes, 741 op-amp & iis lesfures, Op-4mp parametars & Measurament,
Frequency Compensalion lechriques, Inverling and Mon-inveding ampfifier, Infegrator and d#farantistar, Difference ampéfisr,
Inshumerdation amplifier, AC amplifier. W to I | % V converless, Bufiers. Mon- Linear funcbion genarafion, Comparalors,
Puliisibrabars, Trianguse and Squang wava Jeneraboes, Log and Aali log Smplifiers, Pracsion rechifiees.

Ittt t vollage: regiastos. Faatures of 723

Uit 18; Tigmer and Phase Locked Loops 11+1 Hawrs
Infrochuclion ke K3 555 Bmer, descriplion of funclicral diagram, moncstable and asiable oparsfions end applications, Schmit trigger,
PLL - irdroduction, basie principle, voltage contralied oscilialer (IG 568], manoithic PLL and epplicatians of PLL.

Actiee Flllgrs

Unit [i:Data Converters 11+1 Hows
InfFoduciian, Basic DAC iechnigues, Ciflzrent types of DACs-Walghted resiglr DAC, R-IR ladder DAC, Inverled R-ZR DAC,
Different Types of ADCs - Parallel Comparater Type ADG, Counber Type ADG, Successive Approaimation ADC and Dual Slops
ADG,

W Velage Regulalod

Unit Iv: Dgital Loglc Families and Interfacing 11+1 Howrs
Intraduchian & legic famibes, CMOS logic, CMOS sleady slabe and dynamds elecirical behaviour, GRS logk Tamiies, Bipolar
logic., Transstor-Transstor Logic, TTL femies, CMOSTTL interfacng, low valiage CMOS lagic and inberfacing,

CMOS e fevits, Emiter couple fogic

Uit W Digital IC Applications 1141 Hours
Combmational Circuits Using TTL TAXE IC5

Shudy of kagic gases using 74X ICs, Four-bit paraliel adder|lC 7483), Camparalor(iC 7485}, Decodanis 74132}, BCD-ta-7-
segment dasoder(IC 7447}, Encodan|C 74148), MulliplexerFCT4157), Demulliplaxer (IC 74154

Sequentidl Circuits Using TTL 743X ICS

D-Flip Flaps (IC TET4), Shill Registers, Universal Shift Registen | 74 184), 4- bit asynchroncus binary courter(iC 7483),

Fulf AcderfIC7483), T-Fiip Flog (IC7473)

e
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I
Texl homks

1, Ramakanihd Gayakwad,"Op-amps & lines 105", 4™Edinn, Prentica Hal o Incka, 2003

2. Floyd and Jain,"Digitat Fundamentals” 5*Edilion Péerson education, 2005

3 Roy Choudhary O, "Uraer Intagrated Cireils °, 27Edition. New Age intesnational (Pl Lid., 2043

4. John F. Walkersy, "Digital Design Principles & Praclices”, 17Edilion, Prentice Hall of india! Pearson Educafion
Mfiska, 2005

Reference Books

1. fames M. Flore, "Op Amps and Linear infegrabed Cireuls Concepls and Appkcations” Indes Edition, 2009
& Laf Kishore K., "Operafional Ampliliers wilh Linar Integraled Circuns”, 14Edilion, Paarsan, 2002
3. falvanenan, © LUngar Infegrated Cleuils and Apphcations™ Me Graw Hill Educalion, 2018

4, gain RP,, "Modern Digital Eleciranics™, 4%Ediion, Mo Gra Hill Education, 2010

Wab Resdurces
T hh;ﬁhmmrh&mhmnspatﬁnmmu}ﬂﬁﬂ-ﬁpmpmurt-ma.ramum:a
& hitpscweiw stutfyalectionics. indinear-and-norfinear-applications-al-ap-amp/
3 hitpelea analog.comien/analog-disoqueiariclesiohase locked-Joop-plt-fund amantals. himl
4, hlipsMwww scisncadirect comflopicsicompuar-soience’dals- convarar
5. Intips: e sare ac dnisiles el aui e tecting_palesDICA
Internal Assessmeant Patiemn
Cognithoe Livel Infemal &ssessmant 71 (%) Internal Assesament 82 (%)
L1 H o
12 30 [
II..‘! 41 Al
Tatal (%) 100 100

cample Short and Lang Answer Questions of Vanous Gogniliva Levels
Li: Heme!'nher

Daaling 2 cparalional ampdfiar.

Dafine Input offsst voitage.

Mertion the advantages af Integrated cicuils,

Dafie Combinational Circuits and Sequenial Circul.
whiat are the diflenant kgic levels in CMOS?

Defne cala comaners

e thie applications of dala converters,

What i ECL lagic?

whiat is the differenca betwean Lateh and Flig Flap?
Dafing the TTL and CMOS intarfacing.

058 B 0 b B h

b,
=

L2 Undarstand
Explain Ihe following lerms in an OP-AMP. 1. Input Bias cument 2 Inpul céfset voltage 3, Ingut offset cument
Explain practical imlegralor circull uing IC 741
Explain pole 2er0 compensalion and Feuency compensalion in op-amp.
Explain wanipus DC and AC cheracienstics of a0 opamg,
Mﬂihmu Full adder weing two Half adder.
Dutscribe thie 4-84 Shift Rogistes,
Ex plain Fiangular wawalosm genarator wsing 12741,
What you undarstand lram B Logis Leved?
e the TTL Logic,
Explain th cparalion of encoders.

it

o gl e e
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L1 Apply
1, Deson a dquans wave ganesabar of bequericy 100 Hz ard duty cycle of 75% using 555 limes.
2 g wideband eeject fitar having th=40i} Hz ard A= 2 KHz hewvig & pass band gakn &s 2.
i Desgn & dfarantistor fhat difierentiale an inpul sxmal with fmax=100Hz.
4, 'Wilh suitzibla exdpressions explain aboud (he working of & Weighled resislor DA comeriar
5 Uilein fhe azprassons for successive sopraximation AD canvertar
5. Draw and gaplain about the working of a dual siepe AD convariar.
7
]
!}

Desgn ICT4151 wsing ICT4152,
Draw [he Synchronous Courler 1C 7493 using ICT474.
Dresign 3-UF MAND Gale using TTL Logie,

10, Ciblzin the T-Fip Flop fram e JK-Fip Flop,
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BGEEH 20£C503 Antennas & Wave Propagation % % b 3

Al the end of the coursas, students will be able o

Mappirg with PO
Dok
Coda Coaurge Dulcames . Pl Fo b0 f— 0
Mustrate radistion mechanisms and besic
2IECHD3.1 i 1 1 | - 3 L1k
characharstics of antennas
Analyze mathematical axpressions and thair i 5 . 1 Li. L2
AR application for oomplele design of anlennas 2 L3 L4
Cemorslrale the working of anlenna using L1 L2,
J0ECS03.3 2 | 1 ¢ F o
plane surface and curved surfacs L3
[ IMustrale feeding mechanism and fechniques L2
2NECH0T A 2 2 Z i 1
for antenna parameter measuremenis L3, L4
S0ECE0T 5 Demnnsl_:ala various modes of EM wawe 3 1 3 5 1 L1, L2
propagation
1, Wieakly Conlriduting | 2 Moderabely Confributing | 3 Slrargly Conlnbuling, bor the attsnmeni of respective Pos
L% Remamber | L2 Undatstand | L3 Spply | L4 Aralyae | L5 Evaluale | LE: Greate. Dok Depth ol Knowledge
Lnifl I-Anienne Basics 1141 Hours

Intradictian, Anganna Charsctanslics Radizton mechanism and cuement distribution, rediation pafar and its paramedars (Main Lobs
gnd Sida Lobes, Baam widths), Polanzebon, Radiaion Infansity, Direchvity, Gain Antanna Aperures, Aperhen EfSciency, Effaclive
Helght, effective apertwe, vaclor efiactive length, antenna temperature, Friis transmissian fomula.

Palterns iy Principsd Planes

Linit [:Resonant Anternss and Anbenna Arrays 1141 Haurs
Radialian Resstance, Directivity end alher characlerisfics of Shoet Dipofe, Maoncpole, Ha®Wawe Dipole, Small Loop Anfenra, Linga
sy and Petharn Mulipicalion, Two-Element Aray, Urdlarm Array, Binomial Arsy, Brosdside and End-Fine Ay,

Yag-Uda aray, legrpencds Qipole Aray,

Fatacded Polenbial and Radiancn fam Saad el Dok

Linit IB:Noa-Resonant Amennas 11+1 Hours
Helical antgrna - axial and normal medes, Spiral antenna, Slol antenna, Pyramedal and Conical hoen anlgnnas, reflecier Amlenna: flat
plaba, carngr and parabodc refleclors, commen surved mefesior Shapas, Feed méchanisms.

Traveiing wave radialor lynes

Linit [V-MSCro-wave Arlennas and Measuremnenis 11+1 Hours
Bagie eharacierzics, feading melhads, Design of Rectengular and Circufar paich Andannae, Lans Antannas - Geemalry, Featuras,
Dielectric Lanses and Zoning. Applcations. introduction to Smart Anlernas, Concapt of adaplive beam forming, Measisemaent of
Anbtanna Parameters (radialion pattarm measuramant, gain, dirscily).

Hagiation Rasistance, Polinralon medsuramenl

Unit V:Radio Wave Propagation 11+1 Hours
Ground wave propagafion, fres space propagation, sky wawes, surface waves, difvaclion, wave propbgation in complex
anviranmants, Trapesphara prapagation, Traposphera scatter, lancephers propagalion, efecdfical propadies of the knogsphore, albec
of sarih's magnedc fieid

Cue! propagaan

Teklhooks

1dordas EC. and Bamain'K, G. Eleciromagnelic 'Waves ard Radialing Systems’. 2+ Ediion, Prentice-
!-Ialmq:n&:m.i'iﬁﬂ

Zabobn D, Kraus,Ronakd Marbefka J. and Ahmad ¥han 5, “Andenras ard Wave Propagation” 4*Edition, Tala

MeGrank Hill, 2010

Lz
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1 Constapsng Balanis A, “Antenna Theory-Anelyes and Design, 4= Edibor Wiksy Pubhization, 2005

Releconde Books

1 Harizh AR, and Sachidananda M., “Anlennas and Wave Propagation”, Oxford Universiy Press, 2007
2. CromplenPLE., “Adaptiva Antannas”, John 'Wiey Publication, 1558

3 Prasade 0., “Arierna & Wave Piopagalion”, 2*Edition, Satya Prakashan, 2005

Wb Resources

1. ilpstinpbel.ac iicoursesi 108101092
1. htiplfeves.anieona-thaary comd

Internal Assessment Patlern

Cognitive Level Internel Asaesamant #1 (%) Intemal Assassment 72 [T
L1 20 il
L2 40 40
L3 20 o
L4 20 g
Tokdl {%) 100 100

Sampla Shoet and Long Answer Ouestions of Vancus Cogritve Levels

L1: Remembes

DefineBaam afficiency

Witfile bwo differences between broadside array and edfin array
Liglewo applications of slof anlerna

Diafine direciiily

Yhat i grownd wave prapagation?

oo e

LE; Undetsiand

11.  Crew tha equivalent circuit of an antanna

12, Wilh Ihe hialp of neal degrams explain the principle of rediation mechanism in antannas
13, Explain aboul FRAS fransmission lermuia and ils Sgnifcance

14, Dgmonsirate the way inwhich an osditating dipole fhrows aul its radsafian

15,  Dascribe ihe axprassions for rediatan resistenca grd dirsctidly of manogole

16. Explainihe difarant opersting modes of Halical Antenne with nazt diagrams

17, DEicuss about different feeding techrigues vsed inanteana with neal diagrams

18, llislrale different modes of Radio Wave Propagaion with neal diagrams

L3: Apply

V1. Build an expression for fhe Far feid componant of & Momopole, Hal Wawe Dipole Antenna

12 Develop the expression for total power radiated by & Manopole, Hall Wave Dipele Antenna

13 Bulld the expression for gain of & Monopole, Hall Wave Dipale Anderna

14, Devalap the expression forfar figld pathem of 2-edemeal isatropic Array using vanous cases of axclations

15 Wenlity positians of mawma and minima of the radialion pathem for 2 broadside @vay of Menbical antennas
cof)slsting of Eotropls radlators separaled by a distence =00

i Da-"rahplha expeession lomadiation pafam of Broad side Aray using various casas of excitations

17. Develop Ihe expressian kar radiation pablarn of End Fire Array using varicus cases of excilalions

18 Heplity the paramaters 1o be considerad for the design of 3 Helical Avanna

19 Buid a Yagi-Uda Array anlesina wilh 7 elements operafing af a Fequency of 500 MHz

20 Wenlty the length L H ~Plane aperiure and Rare angles In e € and H planes beamwidih and directivity of a
greramidal hom for which the E-plane apartuee & = 108 . The hom i3 fed by a rectangular waveguide with TE10
meda, Let =024 in the E-Plane and 0.3754 in the H plara

L4: Analyze

1. Cpmpare the radiation parameters of a Moncpole, Half Wave Dipole Antenna 76
2 Distinguish bebwesn End Fire Aray and Broed side Aray Arennd

3, Distinguish batwaen Yag-Uda amay and log-penodic Dipoe Armay
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WEEN 20EC506 Linear & Digital IC Applications Lab

A the end of the cowse, students will be able o

Gl Course Dutcomes

AECSTE 1 Demonsirale fhe Linear Appicabions ard Mon - Linsar
" Applications using IC 741

HECS062  Model Moncstable Operaficn circuils using ICS55 limers

PECS06.3  sgn various actve filter applica®ions of 1st order LPF & HFF

20ECS0EA  dy of combinational and Saquential Circuits using Logic Gales

20ECS0E.5  sirale Counder, Registers using Flip-Flops

Fpd

1

- b R

1

Latedr aad Digaal 1L AR acalions |

0 0 3 15

Mapping with POs
FOS PR PSOQ

2

ki Lk B2 (e
ek S E Rl
dnl Ead  Lab | el Ll

1 '-'h'eﬂl:i- Confrisutirg | 2. Moderately Cordnibuteg | 3, Sirongly Conlriniling, lor e altainment of respective POs

List of Experiments

PART -A: To Verify the Following Functions

Auder, Sublracier, Comparalor Camuils wsing G741 OP AMP
Inlegratar and Differentiater Crculis using 1C 741 OF AMP

IC: 855 Timers — Monostable Operation Cirouits

Schmifl Triggar Cirouils — wsing IC 741 and IC 555
Camparators esing Op Amp

Active filler Apphcafons-LPF, HPF [First Ordar}

Sample and Hold L334 1C

Pl o B B

PART -B: To Verify the Funcbonality of the Following 74 Senes TTLIC's

D-Flig Flap (TAL5T4 ) and JK Washe Slave Flip-Nap{TdL573)
Decads courter (MALSA0) and Up-davwn Courler (TAL5193)
Univarsal s5ff Reglsier[FALS1047195)

3-8 Decoder using {TALE138)

4 - bit compaeatar {T4L2A5)

B 1 hastiplexer - TL5 151 and Zed Dobultipleosr-T4155
R 1654 -T4189(read and wrile opecation)

P L ot

Referencas

1. Lab Manual for Linear & digilal imegraved clreuins Lab of Blectionics and Comanuracation Engineering,

MSRIT.
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EE#1 20EC507 Analog & Digital Communications Lab 8 0 3 15

Al the end of the course, sludsnts will be ablz 1o

Code l:nur:i! Dulcamas _— PE:'EFFP“;HHI::; pioe
ECEDT 1 Dﬁg&m modulation circuits a3 amplilude and fequency 1 3 5 5
HECEDT I mm&mm&* agmmm analysis of the signals 3 . 3 2
20ECS07.3  3ign vanous pulse modulation techniques as PAM, PP, PWM z 2 2 2 z
MECHIT A Hg:emll‘la Pedoernance of digital desion in he communication & i i 5 :
OECS07.5  Anglyze digital modulation lechmques 3 3 1 3 2

1. Weskly {!mll‘#ﬂjng | 2. Modaralely Confribuding | 3. Strangdy Conlribuling, for the abainment of respective POS

List af Experirments

Ampiiiide Modugsiian - Mod, SDemed,
AM - DEB SC - Mod, &Demad.
Pre-Emphase & De-Emphasis
Frequency Modulatian - Mod. &0emod
RadiaReceivarCharaciansic

Pulse Amplitude Modulation - Mod. &Demod,
Phase Locked Loop (PLLY

Tima Cluisian Multiplaxing

8. Pulse Code Modulation

10 Differeftial Pulse Coda Modigasion

11. Delta Modulation

12 Frequency Shifl Keying

13. Phata Shift Keying

14. Differential Phase Shift Keying

O Ted O3 LN e LS R =

References

2. Lab Marwal or Analog & Digital Communications Lab of Eecironics and CommunicationEnginsanng, NSRIT
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| HFr |

BBl 20ECS03 Fundamentals of Internet of Things 00
A4 e end ol the costse, sudests wil be bk fo
Macping with POs
Code Course Guicomes PO a0 PO Dok
MECE03 Damcmsirale the baskcs of 10T i 1 i Lz
aEcaply  Impkment the stele of the archileches of anloT . . X ia

1 Wehly Conlébulng | 2 Moderalehy Coslibeting | 3 Stoagly Conirbullg, for e alanmentof respecihe Pos
Lt: Remerpber | L2: Understand | L3 Apply | L4- Anzhize | L5: Evsleats | LE: Coealn. Dok Depth of Knowkedge

Eveidion of knviemet of Taings, Encking Technologies, MIM Commenizafion, 10T Wodd Foum (loTWF)
siendardaed archileches, Simpifiad IT Avchitechre, Coes loT Funclional Stack, Fog, Edge and Cloud in
aT, Fusclional Bocks of an loT ecosystem, Sensors, Achysfors, Smarl Chjects aed Connecting Smen
%WNMIM.MWIPHW&MMHMMMMM
Webworks, loT apeficaions i secedly, Home agplances, other loT elechosc equipsents.

Textbook

1| David Hanes, Gorzale Saipuein, Palrck Groszelete, Fiob Barton and Jerome Herry,
*hT Fundamentals-Ketworking Technalogies, Proocos and Use Cases for Inkernel of
Things", Cisoo Press, 2017

#|  Rajamal "Imemel of Things: Archiechure, Design Pringples And Appicalions”, MeGraw Kl Higher Education

Relerence Books

1) Chivier Harsanl, Oavid Boswarhick, Qmar Ebcumi and Wiley, “The infemed of Things -
Ky applicallons and Protocols®, 2012

2. Jan Hober, ViasiosT siateis, Catharing Muligen, Stamads, Hamouskos, Stefan Avesand
and Diaid Boyle, *FromMaching-to-Maching lo the Infemet of Things - Inroducion fo & Mlew
Age of Inkeflgeece”, Elsavier LA, 204

el Sosources

1. htpsifonlinecowrses.nptelac.infnoc?_cs2Micourse
2, htipc¥www.coe wist edutjaniese5T0- 15Mp0l_protindes himi
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JLIGT | Acavoma Regulahcn SO0 IR | Eeatiamics and Losarsiahan Enpicenig | 30ACE03 Inehacts Frogory Righls ared Pasars
| Appioved im 30 B05 | Applcabla tor tha stucants admitted from 2022-23 ard wie | ALY 2021-14

. Z0MCK03 Intedlectual Property Rights and Patents 2 0 0 O

Al Ihe end [IIIhEEr]mE. et wil bezbie B

Cade Conrse Oulcomes Mzpping with PO DoX
JOMCKD3S | Actuire knowledos o inieBectual propedty righis L1L2
IMCADZ2 | Enowabood the soouisifon of ladesarks. L1132
JOMCHD33 | idanily he imporiznce of copyrighes palests and transfer of Cwnership, ok
JOMCXO34 | Fecpiccate fonew develogments of infelecteal psoperty rights L1, L
20MCXII5 | ietemabonal overdew of (PR Li L2

1. Weaky Conlsbiing | 2 Moderaiely Conirkating | 3 Srongly Conibuing, for e stisinnenl of resective Fos
Lt: Remenber | L} Understaad | L Apply |L4: Anahyes | L5: Evabuate | L Creafe, Do Deh of Knowiedge

Unill- Introduchon bo Inbelleciual property’ 4 Hours

Concepls, types of infelieclusl  propedy/ntemafional  organizalions, agencis and impodarce of intefecius
progertynghts indesldaiPropety technaiogicalResearch Invanfionsandinnavations = imporiant examples of IPRLIPR in India
and Abroad

Unit I Inirecucion toTrade Matks: 4 Hours
Purpesa and fmh:n ol trademarks. acquistion of Eade markrhis sdecisg 357 cvguaing vademark Fademank regisbation proossses Trade
Sacrels and Indgkial Desgn R R ind Abeoad

Unit Il: Regstration of Copy Rights 4 Hiurs

Fundamentais of copy right kaw, nights of reproduction, rights fo periarm the work pubiiicsy, copy right cwnanshipi ssues,
copyrighivegisiration, inlemational aopyrigh s,
Law of palents: Fomdsbon ol paled b, paten] seching proosss, cwnisilp sights andranshr

Link IV Lalest dewelopment of intelectizal property Rights 4 Hours

Hn.'tdwahpmiis in rademark Bw; copy right w, patent law, mielechudl property audils. infringemaniel [PRS Enlercameant
H&MurﬁErrq‘gim 1=

Un V:Enforcement OF (PRs 4 Howrs
Inlemnafioeal ovendew on infellectesl property, miermsfiongl - rade merk low, copy might law, intematonal patent Bw inlerational
develapment in frade seorels law.

Ted Books

L. Iniellechsa lproperty night Deborah. E. Bouchowx cengage leaming

2. Imellechial peogerty right - Unlzashing e Enowdecie economy, Prabuddha Gasgul, TalahoGraw Hill Pubishing
CamparyLle.

3. Gomsh WiliamRodeinn & Liewen David inlelectual propsrty:patents, copyright, rademarks and afied rights, Swast &
Manwell 82,2013

—

o
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Relerence Boaws

T, Comed WikianPodolph Caseemdmaterislionnlelachusipropery Saneiibansel], '2,2006,
2. Lo, JackandPress man David Howlomakepalentdranings: apstanblycurssticompanio . Nolo, Sle 2007

el
[ 1. P peiwevinvestopedia. comfermsifmielacualpropery. ssp
{2, hittpe:iwew.nebi.nimonih govipmcaricesPMC 32 176980
{3 hittps:ffwew wio.crglenglishirziop_efiips._afmisll_ehim
Inlemal .i.s:smrlan.l Falleen
Cogpilie Leve Inlamat n[;mam Inlizmal Assessment $2(%)
L1 & 40
L2 fil i)
Tetad |%) 1 1
Samyle Shodt and Lomg Answer Omesfiors of Various Coorilive LevelsLi;
Remember
1. Whal s Induskrisl propeny?
2 \vhal are the Andanenlaks of sopy mkls
3 Define pakenis and iy approvel ocess
4. Dalg copy rght bw
5 Dabra benshe of trade mars.
L2 Undarsiznd

i, Explam lhe role rade scares s company (o,

2. Eaplain the conceol cwenerstip ighls of pabkens win seitable manmyies
3. Expleh lhe inkemalonel passal baw,

4. Diginguish babwean copy righis asd patenls

5. Eplein copl #ghi regsiration

' r:mrmL %¥ ATTESTED
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IN  Summer Internship #1 ¢ 0 0 15

Al the gnd af the course, shsdents wil b able o

Mo,  Course Outcomas

Demonstrate the theoredice! learming oulcomes

Enlegrate theary and praction during graduation

Comprehand (e indusliy practces in the ralevant and allied Beld af shudy

Devidop communicalion skills in barms of aral. writlen, and graphical communications

Develop problem solving skills

Cenvelop wark habits and teamwark in 2 multidiscipinany sefting for 8 successtul career after graduation

Note: AN the above course outcomas ane relatively mapped (o all POs as it caters [ &ll program outcomes

T L L e
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Technical Paper Writing 0 0 2 0

Al the end of the course, students will be abls o

Ho.  Course Qulcomes

1 Develop searching lates! ralevanl Meralung perlaning o tha lopic of mberesl
?  Davelop zalf-learning abity 1o become a Eelong independent leamer
3 Davelop the habd of wiillng technical manuscript a3 per the reguisemeanl
4  Develop presentation skills and speak with appropriate technicsl phieses
5 Explore the research fopics and develop research inlerasts
6  Comprehend the latest lechnalogies, lechniques, lools, and methodoliogies
Mote: AR the above course outcomes are refatvely mappad o & POs a5 @ caters io all program oulcomas
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IEEH 0EC601 Microwave Engineering 3 0 0 3

At the end of the coursa, students will ba able 1o

Mappang with POs |
G Course Quloomes = A3 P01 POT | PSO - Dak
HMIECH 1 Carive ﬁa{d_e:qpreaslmm for TE, T rr?:dm. | 4 3 2 | 1 [ ELL2 LS
DECHN 2 | Analyze Circular waveguides and Microstriplines 3 3 oy A ! L1 L2 L3
Demonstrate diferent Microwave Tubes working | |
HECHN.A 1 2 i 1 A B
T | principle and s properties R Rl GO At e
' Dishngulsh between Hefix TWTs, I'n‘-trpe Tubes |
A
HIEEJEMI | 2 Mic = Soli Stale D . 1 1 2 2 1 iLi.LE.LJ
| | Calculate 3-malrix for various waveguide
MECANE | components  and  messure  microwave | J 3 2 z O
parameters using 3 Microwave test bench | |
1. Wesly Gmm‘giﬂ Maderately Condribufing | 3. Strongly Conlributing, Fuﬂma&ammmrdmapuchmi’m
L1: Remember | L2 Undarstand | L3: Apply | L4: Analyzs | LS: Evaluate | LE: Create. Dok: Depth of Knowiedge
Unit I: Rectangular Wavequides 12Hours

Microwava Fraquancy Bands, Reclangular Wavegudas - TE and TM Expressions lof Flakls, Charasterstic Equalion and Cul-alf
Frequencigs, Cominanl and Degererale Modes, Mods Charatlerisics - Phase and Group Welocties, Wavelenghhs and
Impedance Refstions; Foser Transmissin and Power Losges in Rectangutar Guide, knpassibifty of TEM mede, Problems.

Microwave Irequency appfcations, TE Th mode analysis

LUinal E:Circular Waveguides and Microsirip Lines 12 Honisrs
Inbrochuction fo circidar wenveguides. Nalure of Fields, Charactanshc Eguation, Dominant and Degemarats Modes Cavity
Resanalors= Infmduction, Rectangutar and Cyndrcal Cavifies, Dominant Modes and Resonant Frequencias, O facior and
Coupling Coefiickants, related problems. ntraduction Mcrostnp inas, Zo Relations, Effective Dislectéc Conslant, Losses, O fachr,

Appicalions of Cirrular wavaguioas and Icrosiip knes, Companson betweart Rectanguiar and Croular mauvequnies
Unit WL Microwave Tubes 12 Hours

Limitetions and Losses of corvantional baes at microwsve equencies, Crtype lubes .2 Cavily Klysirans - Velosty Modulation and
Applegale| Diagram, Bunching Process andExpressions for of Poses and Efficiency, Refes klysbon: Stuciure, Principle of
working

Hedllx's TWT; Types and Characterstics of Siow Wave Shructunas; Structure of TWT

M-Type Tubes:Crass-field eflects, Types of Magnetroes, 8-Cavity Cylrdnical Travelling Wave Magnetron - Hull Cutoff Condition,
Modes of Resomancd and Pl-Mode Operation, Separaton of Pl-Mode, oip charasderistics,

Comparison bedwean 2 cavy Klystron and Rallax Klysiion

Unit IV:Microwave Salid State Devicesand Waveguide Components 12 Hours
Microwave Solid State Devices: Infroduction TEDs: Gurn Dieds — Pringiple, RWH Theory, Chasactenistics, Basic Modes of
Oparation,| Dseilation Medes, Avalanche Transil Time DevicesWorkdng Pringipleand Characterislics of IMPATT and TRAPATT
Dindes.

Waveguide Companents: Scattering Makis; Importancs and ProperSes, 5-Matrix for — 2 port Junction, E-plana and H-plama Tees,
Magic Tae, Hybrid Rirg;Ferrite Companents; Faraday Rotatian. 5-Malrix Calculafons for Gyralor, fsofalor, Circulalor, Probiems.

Difference between Haiie TWT & L Type microwave fubes, Appicatons of Sokd Slate tiwces
Linid ¥: Mecrowave Measurements 12 Hours
Microwave Messurements: Descriplion of Microwsve Banch - Dilarant Blocks and thelr Fealures, Precaulions; Microwass

Pawear I.m.mrmmt - Bolometer Mathod, Measurement of AttenuaSon, Freguency, O [aclor, Phase shill, VSWR.
Impedancabieasuramant,

Scattaring malrx b Dvectiona’ Couplar

(ke




i | Acaeiie Ragussticn 250 (B ) | Dledtrines arsd Conmaraassns Dragraerng § SUECHED Livcar and Digilal & appisanns L |
fppegued n F* ACH | Apphcab lor he sdenls admitted from 202225 ara el ACY 2023.349

Teatbaoks

% Bamual ¥, Lo, “Miprowaee Devices and Circuks', YEdition, Pranlica Hall India, 2016
G, GolinR.E , and Johe Wilay,"Foundations for Microwawe Enginaering” 2*Eddion IEEE Prass. 20072
7. Kulakarm M. “Merowave and Badar Enginesring”, 3 Edilion. Umesh Publications, 2009

Raferenca Books
1. Herberl J, Reich, Skalnk J.G., Ordung P, F., and Krauss H L., "Microwawve Principles”, GBS Publishars and
Dbaihidors Pl Lid,, Mew Dali, 2004

2. mnanapurne Das and Siek B Des, Teerawal Enginedimng”, 39 Sdikon, Mo G’ Hil Education, 7017
3. RajuGi SN, “Microwsve Engineering”, | K nlermafion sl Publishing Hause P, Lid, 7008

Wb Bespurces

1. hips:iwwes youluba corfmatchTv=_ShHwkniSxA
2. |Mips:iiapled s micoursas 0RMOIM0BI03 8411

Internal Assessment Faliem
Cognifie Level Imlamal Assassment i1 (%] Wlernal Assessment 42 (%)
L1 0 20
L2 1 0
L3 &0 50
Tatal (%) 100 100

Sample Shan and Long Ansesr Cuaslions of Yarous Cognitve Levess
L1: Remambsar

19, Dune TE mode

0. ‘What is scaflarng matria?
21, Dafine Q Fackor

22. Defina Hull cut off condition
3. \What i TM mode?

24, Whats TEM mods?

25, What is meznt by TED?

LZ: Understand

11.. Draw and explain the Applegate Diagram of byo cavity KRysiron
12, Draw the microwave banch and axplain sach bliock in detal

13.  Explain about Gunn dicde

14. Explsin abouat directionat coupler

15,  Wirile the dierence bohween rectangular and ceculer wave guide
16. Explain the procass lo medsurs Alteruation use microwsve Dench
17, Explein about slow wave struclure with neal desgrams

L3 Apply
8, Deyive scatlering makrix for E-plang TEE
8. Dernve ek expressions of TE, TM wave in reclanguiss wavequide
T, Doftvs el eaprassions of TE, Thiwave in ciroular waveguide
&  Descrba and Derve Scattering mairix for gyrator
9, Derve Seathering matrix ler Ciroulsiorn
CONTROL COPY ATTESTED
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B :0ECe0z Digital Signal Processing I 1T B8 3

Al ihe eng of the course, students will be abie 1o

i - cowse Ouconss PO M?np:m m;:f : psgy Dok

EIJEE‘EDE.':E ;E;*:Eah!gﬁ ﬂfﬁmmﬂiﬁ eaneaph O 5 : BRI H‘..;z..

ECEOR 2 ;pﬂagi aITFr aigorthm for solving the OFT of @ | ; y | 3 | L‘Ii;_z, |

EEECEUES mﬂgﬁ the IR Cighal filter from Lhe 3 | 2 5 3 L1I:;_3| |
| e ;‘n“;tm #w:};:hag:: the FIR Digital filter from the By U;.;?

2ECE0Z5 mg signal processinyg concepts on DSP : ST L

1. Waakly Contnbuting | 2. Moderately Contributing | 3. Strongly Contributing, for the atiznment of respective Pos

L1: Remermber | L2: Understand | L3: Apply | L4: Analyzm | L5 Evaluate | L8: Greate. Dok Depth of Knowledge

Uinit E Inteaduction 1141 Haurs

Introductian bo Digial Sgnal Processing: Dicrate-time signats & sequences, Classification of discrete-ima syslems, stabliby
and causality of LTI spstams, Respanse of LT] systems io arbitrary inputs. Solution of Rnear conslent coefficiant diflarance

squilions! Frequensy deensin reprasentation of discretedime signals and syslems. Review of Z-Iransforms, sakiion aof
differere pquations using 2-ransiorms, Syslemiunction.

Discrafe tie Fourer [nnsfon

Linit [:Dsscrete Faurier Transfarm 11+1 Hawrs
Discrede Founer bansforms: Properties of OFT, finear ftering methads besed on OFT, Fest Fourder tranaforms (FFT)-Radix-2
decimation-n-fima snd decimalion-in-freguancy FFT Algarthms, Ivarse FFT,

Discrafe Fourer Senles. OF 5 Propestes
Unit Designed BR Digital Filters& Reafrations 11+1 Hours

Analog filer approimations - Butlerwarh and Chebyshey, Design of IR Dighal Mlers rom snalog fllars, Design Examplas,
Anaslog ang Cigital frequency dransformalions. Bagic stuucturas of HR syslems, Transpesed ms.

Liitica struciures of IR systems

Unit IV: Dessign of FIR Digital Fikers & Realizations 11+1 Howrs
Chasacterigtics of FIR Digital Fillers, Frequency rasponge. Design of PR Digital Fiters using Window lechnique and
Frequancy Sampling technique, Comparisan of IR & FIR fifers. Basic siructures of FIR syslems.

Lafice ﬂ'rlél:Tufﬂi Latice.fader sruchwes

Unat V:Intraduction to DSP Processors 11+ Hours
Introctuction io peogrammable DSPs: Mulliplier and Mulipher Accumuletor, Modfed bus struchwes and memary Scosss
schemas in P-DEPs, Mulliple Access Memary, Multi-poried memory, VLW architecture, Pipelining, Specal addressing modes,

On-Ghip Peaipherais. Aschiteciuns of TMSIZ0CSK. Bus Struchure, Cendral Arthmetic Logic Unit, Auxikany Register ALL, Index
Regisiar, Block Mova Aodrass Register, Faralel Logic Unit, Memory mapped regisless.

some e i e satus Fegisters
Teafbooks

4. John G Propkis and Dimifns G.Mancizkis,” Dighal Signal Processing. Principles, Algodthms, ard
Applicafions” 4 Edition, Pagrsan Education { Brerlica Hal al India, 2009
§  Oppenhaim A V. and Schaffer R W_" Discrete Time Signal Processing”, 3 Edilion, Prentice Hall of ingia

G




AOfUT | Arnidmic Regussan 2000 R i cranes ana Cammimacaton, Enginenrny | SIECEEE Dgtul saginl Fratasiag

Apanoed in X5 BUS | Applcible (or ihe Sludents admited from 2022-23 &l w.el ALY 202324

6. WMenkalsremaniB. and Bhaskar M. Degial Sgnal Processors - Archilechuore, Programming and Apphcaiions”,
fﬁ.?ﬁ. hcGraw Hill, J00Z

Reference Boaks

1. Ramesh Babu P.," Digital Sagnal Processing ™, 7™ Edilion, Sekech Publications 2013
2. Rober J. Schilling and 2andra L. Hams,"Fundamenlals of DigRal Signal Processing using MATLAE" Thamsan,
i)

3. Alan V. Dppanhein and Ranald W. Schafer, "Diilad Signal Processing” Prantice Hall of India 2006
4. Tamn Kwmar Rawal."Digital Signal Processing”, OxfondUniversdy Press 20104

Web Besources

3, htigesTnedel ac indeourses 7 020 171 020600

4. httpeTnpdel,ac.infcoursgs! TR 05 171051 340

Inernal Assessmanl Patlesn

Cognilive Level  Inbemal Assessment 51 (%) irlernal Assessment £2 (%)
L1 20
) a0 i
L3 50 50
Total (%) 100 100

Samqle Shaort and Long Answer Cuestions ol Varaus Cognilve Levels
L1: Resnermilier

B Wl is the comdition Tor skabiity of an LT] system?

I Whal are the limilagions of DS

8. Dwfine DOFT and IBFT

O, How FFT i more efficient ba deferming OFT of sequence?
10 Wy IR Slless do nol have Inpar phase?

11, Whal is meant by frequency warping effect?

12 Writa beocadvantages of Kalser widow

13 List Ihe on-chip perpersis
14, Lisl thespacial leature of DSP erchitectur

L2: Understand

1. Whal are the basc elemenis of a DSP syslem? Explain
2. Find the inzarity, invariance and causality of Bhe dolowing systems

ylin) = uf-n+2 il yin] = wn)+ -}

Alate and prove the perodicty and fime shifing property in DFS

Froeea that the parvoiution i lme-domaln leads lo multiphcatlon w Inequancy
domzin fior discrate lime signals

Extablizh the retalion between OF T and 2-iransfom

Compara bilinear transformation and impulse invariant mapping
Disinguish batween FIR and IR fitars

Expfain ha need for Tho use of window sequence in fhe design of FIR, fikar
¥itth neal block dlagram, explain about v pipeinirg

Ynat are the special addrassing modas of DSF? Explain

L3: Apply|

1. Find the impulse respanse hifr| of the system described by the differenca equation Byin) = Gn- 1)= x|n|
& Deberming ihe unit slap response for 1he system gven by the aflerence aquation Yi{n} =3 yin-1+2 yin-
2= (rix(a-1)
1 Comgule he DFT of the firee point sequenca xin} = { 2, 1, 2 | Using the same sequence, compute the & poind
BFT and compare |he tea DFT5
4. Compule the OFT for (he seqguenca (1, 2,0, 0,0, 2, 1, 1) using radic -2 DIF FFT and radu-2 DIT- FFT ﬂgnnlr-lr%’
5 Find e circular comvalulion of the sequencas x(nf=({ 1.4.0,%-1} and hjnj= {-3.-4.0.7)

-

O A

Lk
=

-r

sty




MEAIT § Acpdemic Misgisanon J0. o R | Clotignics-and Laminanicabos Dngneenng | aul ol f Elg:l..-. sgnal Fragesmng

Bppresed in 30 BOS | Apphiable ke (he shllents adnilled Inam 20EL2D ard we | ACY 20034

B Datemurs the systam function /2ol tha lowes! ceder Chedyshay deagetal itenwith tha ollowng specifcaton
il 3d8 ripp'e in pass band J=ws0 250
i} 30 AR asanulion in sap band 0.3582wET
7. Desgn adigiial IR kew pass fiber using Bullersorih approximation with Pass band edge gt 1004 Hz, Stop band
edge & 1500 Hz for & sampling frequency of 5000 Hz. Tha flter is %o have a Passband rpple of 0.5 48 and
Slop Band ripple below 10 4B

B Obdain Ihe direct fom |, direct karm 1| and Cascade form realizadion of the following system unclion
i) = 0.1 win-1) + 0.2 w2} = Zxin) + 3.8 xin-1) + 0L6 xin-2)

8 [Dwasign an FIR digial low pass fbar wilh culod frequancy 1.2 mdian and langth A = T, Lise frequency sampling
rrathad

10, Desigr an ideal high pass ter with a fequency’ response
Hd (ew) = thormid = |wlsm
=0 dar fu| < miM Find the values of kn} for 8 = 11 using
Hamming window._ Find H (z) and delerming the magnituda rasposss
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dpproegd in 30 BOS | Applcabls lor the sludants admilted rom 2022-2 3 and we | ACY 2023-24

20ECE03 Microprocessors and Microcontrollers i 1 0 3

&1 1k end of the course, shudents will be able to

tapping with POs
Codle Coursa Qutcomas PO peis P03 Dok
Descrbe the features and archilecture of B046
i | L1, L2
AL Microprocessar & te modes of operation :
Nlustrale diffesant instructions, sddressing modes and 1 5 11213
E603.2 wiile assermbly programs o
llestrale how differanl peripheras are inlerdfaced with ] 5 1 112 13
S Microprocassor o
Describe e concepls of 8051 microconirolies’'s
JECE034  architeclurs, Addressing modes, interfacing and 3 2 1 S
programs
IECHT 5 Differamiale the varcus ARM Processor archieclures, 3 1 3 L1.02.13

funclions and inlerdaces
1, Weakly Conribuling | 2. Modarately Cantribuling | 3. S2rongly Conkibiging, for the atainment of respective Fos
L1: Remember | L2: Understand | L3: &pply | L4: Anafyze | L5: Evaluate | LE: Create. Dol Dapth of Baowiedge

T Hours
LT Elntroduction 1o B0 Moroprocéssor
Sasic Miooprocessar architecture, with examples, Microprocessar Unit and  Microcanbroller  Uret Main faalures, pin
diagraméde=ception, &85 microprocessor family, internal aschileckura, Bus imeracing unil, Execaution unit, intsirupés and ndanupl
respangs, BOBE Syslem liming. minimum moda and macimum mods canfigurationsDioal sudchig lmes, PV dhode chpaing
CArCIAYs.

Ackdrass hiws, Darahis, AL E fderninls

LIMIT =806 Programiming 11+1Hours
Instructian =4, addrassing modes, Assambler deectives, wioling simple progreme with an assembler, assembly languege program
development toals, Program davelopment steps.

Assamblar Dirackivas, rstuacion set

LIMIT [k AO3E Interfacing 11+1 Howrs
Ikl 3255 programmekée peripheral interface. Indarlaeing swiches and LEDS, Interfacing seven segmenst dizolays, Indel 8251
USART aechileclues and inferfacing, Intel 8237a DMA conbroller, stepper ‘motor, AD end VA converters, Meed for 2259
prcsgram e atde imarupl cormnodhess.

D‘n'arFan':g. tnlerrupt priorily, Birect Memory Actess

LINIT I 8051 Microcontrodlers 111 Mowrs
Archilectloe, Signal Descriplion, Inpubloutpul pos and circuits, Memory Organization, CountersTimers, sedal Communizatian,
Inlerrugls, Assembly lnguags progeamming: Insirucliones, addressing modes, simpla programs.

Interfacing to B057:Memary (RAMROM), Shepper motor inkerface, Kayboand, LOD Interfacing AT and DV Converiars.

Counfers. Timers. Data Transier through Senal Commurmicalion
LINIT W: ARM Processors 11+1 Hours
ARM Archecture, ARM Processers Familes, ARM Corlex-M Series Family, ARM Corlex-M3 Processor Functional Descrigiion,

ﬁ.l'l:i:ﬂ'lﬁl and Indarlaces Modes of cperation and execufion, Instruction sef summany, System address map, wile buller, bik
banding. ipracessar core ragister summarny, axceptions.

ARM Fealwes, Modas of operation




MSRIT | Acicen st Reguianon 2020 (77 | Elesscnids o8 Commiulicanalt Cnginesting | 20ECEEE Miciepiacassaid and Miciooaniiaees

Boproved im J - BOS | Apphicable tor the students aomilled from 202223 and wad ALY 2003-24

Teufbooks

B Dougles V. Hall Rao 3 5 5 P, ‘Micropeocessos ard nledfacing - Frogramming and Hardeae © Talz
McGraw Hill Education Privale Limiled, 3 Edilion, 1554

9. Prof Bharchandi B & and Peed Raph B, “Advarced Micropeocessors and Penpharals: Wish ARM and an
Insrceduction b Meracontrliers and Inferlacing”, *Editlan, 2010

10, Muhammad Alikszidi, Janke GibespisMazsiand Rolln D, Mcinkay, The 8051 Microcentroders and Embedded
syslems LUsing Assambly and C°, 2*¢ Edition, Pearson Pubfications, 2011

11, .Jeseph¥iu,” The Defnilive Guide lo ARM Corlex-M3 and Carex-M4 Processers”, 39Edition Newnes 2013

Relerenog Books

4. Kenneth J. Ayaia, The B061 Miczocontnalies d*Edition, Teta MeGraw Hill Educatian Private Limited, 19594
§.  Du. Abemandar G, [ean,” Embedded Syslems Fundamentzls with Arm Corlex-M based Micoconirolems: &
Fraclical Approach in English”, Arm Education Media 7017

Web Resources

I H i il | |'11.'|'1EIH1 i.:'

Irternal Assessment Patiem
Cogritiva Laval Intemal Assessment &1 {%) Inlernal Assessmant 2 (%)

L1 an K1
L2 a0 40
L3 an an
Total (%) 100 100
Sample Short and Lang Answer Questions of Vanous Cognie Levels
L1: Remember
1. Defing Microgracessar

i Dafing Bus in Micropiocessar
3 Whalis an Intesrupd in Microprocesace?
4, Bpedity the funclion of ALE Sigral
5, Define Pipaine processing

& Listout any bur featuras of B085 Miropeocassar
¥, List outany four features of 5051 Microconénoler
B {be any ksur Applications of A0 Corvariirs

L2z Uin

Illusirale different aperafons in Stack
1 Explain the funclions of BIU and Exscution unil
3. Discuss tha addressieg modes of 2086 Microprocessar with examples
L} hﬂtﬁtﬁ diffesrent instructions of 3088 Microprocessar
5. Discuss the minimum made of configuration of 8085 Mecroprocassar
6. Distuss the mamary Segmertation of 5088 Microprocessoe
7. Dicuss the Registar Organizalion of 8051 Microcantroller
B Explain Timers and Counters in 5051 Microcantsollgr
% Dascribe the Fealwes of ARM Microprocessars

L3: Apply

1. How to Wrie simpe Assambly leval programs?
2. Digeuss the pracedurs of inlerfacing AID Canverters to A088 Mcraprocess
3 How lo inderlace shepper mobor fo 8051 Microoantreller?




vl fhcaarrin Begulnuon JUS (R | Do otionies and- Lammunicatian Doginetding | SOCLol) Sl mmcessins i ldurssantuin g |
Approvedin X BOS | Applicalde ke he slodenils admilled Inom 203223 ard s b ALY 202374

4 Haw lo Generale square waws forms ugrg Timer Mode Programming7?
5 How e genesse quaner second Jefiy in A0S1 Menomanbmllen?
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20ECE06 Microprocessors and Microcontrollers Lab 0 0 3 15
Al lhe end of the coursa, students wil be able o
Mapping with POs
Code Course Quicomes P04 BOS  POS PSOR
Develop assembly Bnguage programs (o perform anthametic, ingical
2DECADE, 1 cperalions, siing cperalions using TASM and 5085 Microprocassor 3 2 £ Fi
boerds
IDECHDE.2 Design interacing circwts using 3085 Microgrocessor 5 5 K s
Constuct different waveforms using 8086 Microprocessar and
AEi0n &051 Micrasantrollar : 2 :
Develop and implement assembly languige programs 1o periam
R0 el fimp indarlacng . using 051 Micros onlralers 4 2 : €
SOECHOES Implemant assembly language programs ko pedarm ailhmatic 3 9 3 =

apersions using ARM Processors

1, Weakly Contrivuting | 2. Moderalely Confribufing | 3. Strergly Contrbuling. Tor (he aainment of respective Pos

List of Expariments

el e R

P R Lk S
e g P =

Programs for 1 -tef anthmetic cperabions wsing B006 programs
Parfeem BCD AddiSon

Wirke an assembly program-dor finding factoriad of & given numbsar
Program Tof sorfing anarray

Interiacing ADC to BO8G

Interiacing DAC taB0&G

Intertacing Sleppar malor loR0EE

Fiwding umber of 15 &nd numdber of 's in a gwen 8-l numbser
Program %o find Average of f-numbers

Interfacing Traffic Light Conirg fer sBla1

Timar Mode Programming

Wtha 2n aezambdy program b mulligly ol 2 16-bil biranrumbers
Wite an assembdy program fo find the sam af first 10 integensnumBbeis
Wrile & program o loggle LED every sscond using Smarnintarnal

References

Lab Marual lor Meroprocessees and Micraconiroliers of Elacironics and Communication Enginsering, NSRIT
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BEEH 20EC607 Digital Signal Processing Lab 00 3 15

Al he and of the course, students will be able o

Mapping with PDs
Code | Couwrse Jutcomeas PO4 POS  PSOR
20ECH0T1  Develop various DSP Algoribms using MATLAB Saftwarne 3 2 3

Analyze and Observe Magritude and phase characlerislics

HIEGELT2  (Frequency response  Characlerislics}] of digital 1IR- 2 2 3

20ECE07, ]

20ECE0T A

Butterwertn, Chebyshe filters

Analyze and Observe Frequency response Characienisfics of
digital FIR fillers using window fechniques

Develop and Implement CSP algomhms i software using a
computer language such as C with TMS320C6713 Procassor

3 2 3

3 3 3

1. Weakly Cordibiting | 2, Moderately Coalributing | 3. Strongly Canbributing, for the fiainmeant of raspective

POs

List of Exparmmants

1
&

i

= = =008 od

=y —

Gangrafion of discrgle fime signals lor discrele sigrals
To verify the Linear Canyolution
&, Using MATLAS
b,  b)Using Coda Composer Studis{CCS)
To varfy fhe Cicular Convolution for discrete signals
4. Using MATLAR
b. b} Using Gode Composer ShadiaGCS)
To Find lhe addiion of Sinuscldal Sgnals
T warify Diiscraba Fourier Transform{OF T) and bnvarss Déscrade Fourier TransfeemdlOFT)
a.  Using MATLAB
B, bjUsing Code Compasar Shadia{CC5)
Transfer Function Stabifty Snalysis: using pake-zers plot, bode plot, Myguest plal, 2-plane plot,
Fraquancy Responsa of IR iow pass Buttarswdh Filler
Fraquency Responss of IR high pass Butteraceth Filter
Fraguency Response of IR iow pass Chebyshav Filler
Fraquancy Reasponse of IR high pass Chebyshay Filber
Erequancy Besponsa of FIR lew pass Filler wsing Rectamgie Wind ow
Frequency Resporgs of FIR low pass Filler wsing Trianghe Window

Hnr-etm

Lab heanus bar Digilal Signal Processing Lab of Eleckorics and CommuncationEngineering. NSRIT
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20ECH08 Microwave and Radiating Systems Lab 0 0 3 15

Al the end of [he course, sludents will be atie fo

Code Cpurse Qutcomes PO P[::ap pl?ﬁw ngm PSO2
apecena s Charactanze diffarent microwawva components i 3 1 5 3
2IECH0E.2  Measuiing lhe VBWR, Wavelengih ant trequency 1 3 3 2 7
DECHE T E_IEErmm scalfering paramalers of Circulalos, |Soltar and Magic 3 3 2 3 2
20ECE084 ermine he characleristics of LASER and LED 2 i 2 2 2
20ECEOR.S  asuring Mumencal Aperurd and losses of opfical link i 3 1 2 2

1, Weakly Cortribuling | 2. Maderately Conlribuling | 3. Strangly Cantributing, for the aflainment of respective Pos

List of Experimenls

Rafix Blysimn Charachaiislics

GUNM diede charactanstics

Civectional Coupler charachenslics

VEWR mezsurementl

Wavalang® and frequency messuramenl
Jeatianng parameders al Ceculatar & [solalo
Scatiening parameters of Magic TEE
Charactesization of LED

Characherizalion af LASER dicda

10, Istensity madulaton of LASER oulpu (hrough an Opfical link
11, Measuremant of dala rete for Optical ink

12. Measuremant of Mumencal Aperiure

13, Measuvremant of logses for Analpg opdcal link

L s U LA e G b

References

1. Lab Manuwal for Microwave and Rediafing System |eb, Depanmeant of Elecyronics and Communication Ergineeting,
MERIT
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MNERIT | Scademe Segitition 2020 (R 7§ Dischiees ano Commus<aiin CRnoenns 5 2IELSMH Fundmisennas ol Mashine Leaming §
Agproel i 37 BOS | Apphoatig Iod e slucenls admilled rgm 202223 and woed ACY 2033-24

BEE) 20ECS04 Fundamentals of Machine Leaming 1 b % 2

Al the end of the course, sludents will be able 1o

Mapping with POs

Gode Gourse Oulcomes o R Dok
20ECS04.1 Demonsirate the basic theory underlying machine learning 3 ] L1, L2
HECS04.2 Fmp mEching heaming grabams comasponding b diferen 3 7 11,12

application

Dernonsizale & range of maching learning akyoilhms along with heir
HIECE04.3 3 | L1, L2

sirepgiine and weaknesses

1 'i'i'eaﬂly Caontribuling | 2. Moderately Contributing | 3. SSronghe Contiibuting, for the attzinenant of raspective Fos
L1; Remember | L2 Understand | L3: Apply | L4: Analyze | LS: Evaluale | LG Creats, Dok: Cepih of Knowledge

Intraduction bo machine keaning- Classificalion - Regression - Leaming Asscelalions - Leaming &ppfications,
Supervised Leaming - Vaprik - Chenonenkis (VC) Dimension - Probably Approsimately Comect (PAC)
Leaming - Moisa - Leaming WMukiple Classes - Regression - Model Sefection snd Genaraization,
Dmensonalkly Reduclion - Infroduction - Subsel Seleclion - Isomap - Faclor Analyss - Locally Lingar
Embedding, Clusterng - inbotucion, Mixlure Densitlas, £-Means Cistening - Mistare of Latent Vatable Modes -
Hiararchical Clustering, Detsion Trees - Inlroduction, Linivariate Trees- Pruning, Rule Extraction from Trass-
Multivariante Trees, Programs an Linear Regression, Decsion Trees using GG+,

Referemce Books

1| Mpaydn Elhem, *Introduction 1o maching feaming”, Prentice Hall iIndia Leaming Privale Limiled, 2<Edicn,
2010
2, Thomas P Trapoanberg, “Infroduckicn tomaching |saming”, Oxford Unhedsty Press, 2009

Web Resources
1) hipsfoninecounses nptel sc infnoc?2_cs2Bicourse
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MGRIT [Aacademic Regusmon S0 (5§ Elechures & Comniiacaiipn Engrsnng | Al HACAR. Indian Trmstenal knowsige |

Aopravad in 3 BOS | Apphcatk for ha Sluckints s ied om 2022 ddandwel Aly Mi23-H

ZORICHOA Inckan Traditional Knowledge &2 0 0 2

&1 the e of the caurse, studenls will be abia to

Mapgpleg wilk FOs
s e DN POt POS POT  POMz  COF
ST T e bl it Bt s Lt AR B SR R
importanca
1 - . I
Z0MCH04.2 Explain ha nesd and imspaitanca of pralecling raditiong 1 2 3 3 L1 12
I knowiledge
| lustrate the vanous enscimenis related o the
1
3}1".1':31&13 pratactian of Faditional knoeladgs 1 3 4 2 b,
Intespral the concepts of Intelectual proparty te protect 1
20MTX04. 4 T R T 1 2 k| 2 Ly, L2
Explain the impotance of Traditional knowledge: in
20CHEN4.5 Agricultire and Midici 1 | 3 s L1, L2 L3

1. Weakly Cortributing | 2. Maderately Cortributing | 3, Strongly Conbsibuling, for the afainment of respecive POs
L1: Remembes | L2: Undeestand | L3: Apply | L4: Analyze | LS: Evaluate | LG Craate

UMIT | Introduction 1o raditoral keowledge & hours
Dsfne iadional knowlzdge, relie eed charectesfics. scope end imporisnce. fonds of ireditana! knawledge,
Indganaus Knowedge (1K), cheraclenisics, Irdlinnal keowledge wisais indigencus inowledge, Ireddional

ihcirign s weslem knowledy s iradisonal knowledge

LINIT 2: Protection of iaditona! inosiedge & hours
The need for grafecting traditionsl Wﬂﬂ%m#mwm walue of TK nglotal econsmy,

Rofe of Govesnsent i bareess TH,

UNIT3: Legal framewark ard TK & hours

The Scheduled Tribes and Other TradiSoral Fores] Dwilers {Recogrifon ol Fores! Righis) Ad, 1008, Flarl
Variefies Protacfinn and Farmer's Righls &t 200 (FRUFR Acll; The Bislecpeal Overnily Aol 2002 and Fuley
2004, [t peolicion ol iraditional knowda g bid, 2046,

UNIT 4: Tracitioral inowiedge and inteliactusl property B hours
Bystems of tracifonal Inowiedye prolection, Legsl contapts loe fha prolection of Inidlicnsl enowludge,
Palests and traciicnal knowdge, Siraegies o incsease protecton of radtcnsl kwedge

LT 5: Tradimnal Knowledge in Dilfesonl Secters & hour s
Tradhonal knowledge and nginseriag. Tradlineal medicies system, TH in agriciture, Trasisenal sockiies
b & ier e od ind edlhiane sbed, (Rperance of catsanchion abd susfdinabls devenonen| o
#maroanen], Mangemenl of tindivesily, Food sscurity of the counlry and profechion of TK
{

Tent Books:
ﬁﬂm‘lha “Tradanal Kaowiedgs Sysiem i ladie®, 2009,

Reference Books:
1L Amit Jha, 'l'mﬁmihwab:’geﬂm i hde”, 207
2! Kapl ¥apear, Wichel Diasing, "Keowiedge Tradiens and Practions of india”, DISE, 2012

Wt Links:
| s Mo yosshab combmalch =L 2P SipY PN
2ihiipnplel sc micoursesi 12 106000/




NERIT | Academic|Reguescn 020 1R ) | Boctranics o wommamicaln Engicesiog | UL e R ware DEacrEa Lang o

Baprpyed 0 30 BOS | Aoplcable ko he siedents agmised fom 202223 and woe | ACY 207304

20ECO01 Computer Hardware Description Language I 0 0 3
|
1 the eng of the course, students will be able jo

ith Pos
Code Course Qulcomes wapm Dok
Demonstrate the concepts of difierent fogecs and
1.1 LI 12
iz Implemantations using Integrated cincuits
Design and analyze ary Digital design in regl tme L7 L4
2QECD0Y.2 applications .
_ Extend the digial operabons to any width by
20ECO01.3  ponnacting the ICs and can also design, simulate Ll
thedr resulls wing hardwase descripiion language
Explain the concepls of MSI Regisiers, Modes of
2DECO01.4  Operstion of Shift Registers and  Universal Shift LLLZ LY, LA

Ragistars

1, Weady Consituling | 2 Modesately Gontributing | 3. Strangly Contribeting, for the atizinmeni of respective Pos
L1; Remember | L2: Undersiand | L3 Apply | L4: Anabae | L Evaluale | LG: Create. Dof: Depih of Knowledge

Uit I: Introduction to HOL 12 Hours
Design flgw, Program siruciure, Hissory of WHOL, VHDL requiraments, Slamenis of YWHOL, YHEDL Fundamenials, Levels of
Absirecion Enbty aad Achileclure Representzbions, Datafow Modaing, Behavioursl Modeling, Strodtural Modeling, Timing amd
Delay Modeling.

Srhprograms
Unit II: Digital Design Using VHDL 12 Hours

YHOL Dal Types, “anebfes, Signals, Canslants, Packages, Libeeries and Bindings, Obgects and Classss, Amays, Subprograms,
Comparigen of YHDL and Varilog HDL

Daly Operaior

Unit 118: VHDL Modalling 12 Hours
Logic: Simulation, Logic Synthesis, irgide & logic Synthesizer, Consiraings, Technolfogy Libranes, Funcionad Gale-Level venfication,
Piace and Route, Pest Layoul Timing Simesation, Static Timing, Majer Metist foemass for design represeniation

VHOL Spthesiz-FProgrammimg Apocsch
Unit IV: Combinational Circuits 12 Hours

Comtiaational Croull Analyss, Combinational Cincull Design, | Comparalors, Decoders, Eacodars. Multiplkears, Parity Genaddans
and Checkers, Applicatons on Combinetional Circuits.

Aaders, Subdracior
Unit ¥: Sequential Circuits 12 Hours
Saquendal Circuil Anadysis, Hegister, Shift Registers, Counler, Synchranous Counter, Asyrchroncus Cousider, Memory, Read-Ondy

Memory, Random Access Memary, Application on Data Storage Elements, Sequential Circult Design, Applcations on Sequantial
Clircuitg,

Lafches, Flip-Flops

Texthooks

1. Jubn F. Wakarly, *Digital Design Principles & Practices”, ¥ Edifion, Pearson Education Asa, 2005
2 Padmanabhan T. R., and Bala Tripura Sundari B., "Design thraugh Verilog HOL®. 2+ Edition, IEEE Press,
2004

e
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Lt 3 BN | Ap e b fee 10t Adraned o A0

References

Tl

ddaawal &

1 Sigphen Biown & Zuonko Vienesh:, “Fungamendals of Digital logee design wih WHOL®. 299 Editicn, Tata

WGz Hill, 2005
2 Bhasker J, "WHDL Primer, 3 Edition, Frantice Hall of India 'Pearsan Educatan, 2007

‘Web Resources or Links

hitp s dolwnload pdffree.comidigital-systems-principles-and-designfajkamal. pof
hittpwwea gettookes.ongimasris-mano-digitak-design-4 th-sdiion
htip:inplediitm.ac.in

Hrtipe et ac. iEB oo gl Gy giens ™ 200eskgn % 20Using %) VHOL. pal

el o Ry

Imernal Assessmeant Pattarn

Cogritive: Leved imemal Assessmeant #1 (%] intermal Assesament K2 (%)
L1 3 30
La E.14] 40
L3 it 20
L 4] 10
I-uiull (%) 100 100

Gample Short erd Long Answer Cuestions of Various Cognitive Levels

L1: Remember

Define HOL Fundamersal

Whal is VHDL?

Whal are the Dats iypes and operatars in VHOL?
Defing Conbinalional circuts

Define Sequental cirouls

L2: Understand

1. Explain e Design ow diagram

2 Explain the elemeanis of VHOL

& Wrie 3 YHOL program for Combinational Circuit
4. Wirhe a VHOL program for Sequential Circul

5 Wrte a VHOL pragram for RAK

L .Eq:p[f
1. Gie the comparizon of synectrenous and asynchrancus counters
2. With the help of diagram explain 32 X 1 Mux by using 390 2 and 7 to 4 docoder
3. Gie the comparison of VHDL and Veriog HOL
4. Obnain the §-5% Shill register by using D-Flip Flop

L4: Analyze
1. Dwteeming WHOL program for the data storage elements
2. Discuss AAM and ROM with neat Diagrams
3. Angtyze ihe Combiraional cicuils anafysis with neat axamples
4. Angiyze the Sequental circuits analysis with neat examplas
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RERIT | Acaaene Regulanan 2020 (R | Decsoics @l Lommuncaon Engneerng | c0ECEIE dommumation Systems |

Baproved 3 BUS | Applicabla for e shlerss admatiad fam. P22 20 and e g 1 ACY 02334

ECO0Z Communication Systems 3 0 0 3

At b end of tha oourse, students will be atle o

Code Cowrse Outcomes Mappling with POs Dok
Classi il he Bl d i d

20ECO02.1 mwﬁn:lmi;m the Block codes, cyclic cades and s
Demanstraie he properies of optical fibars, operation of LEDs,

H0ECO022  iager dindes, and FIN photo deteciors LL Lz
Demanstrate the method of inlerconnecting of iwo separate :

Demonstraie the basic cellular concepts and the different lpes
of interferences influencing cellular commauncation

Identify traffic channels for call processing and explain the

1. Waakly Conlribuging | 2. Moderately Contribusing | 3. Strangly Contsbuting, for the azinmani ol respeciive Pos
L1: Remamber | L2: Undersiand | L3: Apply | L4: Analyss | LS Evaluale | L Craate. Dok Depth of Knowledge

Unit I: Linear and Convolution Codes 12 Hours
Linear Bipck Codes: introduction, Matrix description of Lingar Biock eodes, Error dataction and ammr camachion capabilities of
Linear bicck codes, Hamming codes, Binary cyclic codes, Alpebraic alnachers, enciding, syncdsie calculatian,

Gonvalullon Godea: Iniraduction, Enceding of comolution codas, Time domain approach, Transform domain apgeoach. Graphical
approach- Stata, Teee and Trallis diagram decading using Viterki algosithm.

HEH Cooks

Unit Il: Optical Fiber Communication 12 Hours
Advariages of oplical fiber commurications, Total Intemal reflection, Acceptance angla, Mumerical aperure sten index fibars,
Graded Index fibers, Single mode fbers- Cul off wawelength, Mode field diameser, Eflactive refractive index, Laser diodes, Opiical
detectors- Pysical principles of FIN and APD, Detector response time, Temperatre atfact on avalanche gain,

Comparisoa of Phafo defeciors

Unit Iik; Digital Networks 12 Hours
Infroduction: Evolution of Telecommunications, Smple leephone commupication, Basics of Swiching system, Manual Switching
Sysheam, Major Talacomm enication nebaorks:

Imtegrated Services Digital Network: Motivation for IS08, Mew Senvices, Nebwork and Protocel archseclure, Transmissian
channess, | User-Natwork inlerfaces, Signelling, Mumbering and Addressing, Service charactenzation, IS0N Siandards, Expert
gysiems In 150N, Broadband 150N,

Wovos Dadg Infegratian, (menwarsing

Unit 1V: Callular Communication 12 Hours
Cellular Goncepts: Evalution of Cellar sysiems, Goncepl of frequency reuse, frequency reuse rasio, Mumber of chanmels in 3
celiufar sysiem, Cellular tradfic: Trunking and Blockiog, Gradde of Sendos; Celular structuras: Macro, Micra, Pico and Femto cells
Intarfarance: Types of indederences, Infreduction lo Co-Channed Inlerfarence, Real ime Co-Channed inlerference, Co-Channal
mezsuament, Co-chennel interfarence raduction taetor,

Cell spitling. Cel eachonng

HIECDDE 4 LY L2 L3

Unit V: Digital Cetfular Networks and Havigational Aids 12 Hours
Digital Cellular Networks: GSM architacture, GSM channels, Muliple sccess schomes; TOMA, CDMA, OFDMA.

Navigatianal Akds: Principles of Direction findars, Aircraft heming and ILS, Radia itmeter, LORAN, DECCA, OMEGA, Inkand
Shipping Bids.

Dperstion of DECTRA, Salen! fealuras of Preasion approach Raday

G2




BENT | Achdemce Raguliion {oau i) j Dedimics ana comnaanicais Crgineanng | 2OECOTE Gommanizalion Dysans |

Appoed i Y BOS | Applicable lor (ke studanis admilled fraom 2022-23 &ul w el ACY J023-74

Texthooks

| Siman Haykin, “Digital communicalians™4* Editian, John Wiey, 2005

2 Gend Keiser, “Optical Fiber Communicasions™, 3 Edition, Mc Graw-Hill ingemaetional Edition, 2000

3 Thiagaajan Viswarashan, "Telecomennication Swiching Sysiems and Neteorks”, Prenfice Hall India, 2000

4, Adilys K. Jagannalhan, *Principbss of Madem Wireless Communicetion Systams”, Me Graw Hill publishars,
e

5 Raju G 5. M. "Radar Engineeeng and Fundamenials of Nevigational Ads”, IE Intemationsl Publishers, 2008

Reference Books

I, Tewh H, and Schaling D, "Fringiples of Communcaton Systems”, Tata Mc-Geaw Hill, 2003

2 dphn Peoalds, “Oagtad Communicationa®, Tata Mo-Craw Hil, 1583

3. Mynbaew D3 Gupta 5.C., ard Lowell L Scheiner., "Fibar Oplic Communications”, Pearson Education, 2005
&  Bellamy J., Digital Telephony”. 2 Editian, John 'Wiley, 2001

B Wiay K. Garg and Meegan Kaufmann, " Wralass Comminicstions end Mabworking”, 2007

6. Goltape Sasl Bhushana Aao, "Micowsve end Radar Enginaering”, Pearson Educatian Cheanai, 2013

Web Resources

hitps:finptel.ac infcourses!1 171 061 1 7106031/
hitgs:iinplel.ac incourses! 1 171104011 7104 1231
hittps:iingtel ac infcourses 171105117 105076/
hitps:Heptel.ac.infconientisyliabus_pdif 106106167 pdf
hitps:nptelac.infowses/ 101108401 108056/

LRl e Ld ] =k

Inbernal .ﬂ.lpsﬂ::mant Patiern

Cogniive Lawal Internal Assessmant 11 (%) imeimal Assesament £2 (%)
g in 0
: 0 ]
L3 in 20
Tolal|{%)] 100 1040

Sarnpke Shorl and Long Angeer Gupsions of Vances Cogniihe Levels

L1: Remember

What ks encoding?

Wit o diffesence bebyeen me domain appeosch and iransiorm domamn appraach
[efre Acceptance angle

Cefine effective refractive index af a fibar
List all ypes of switching sypshems

What is the usa ol signalling?

What is handioff?

List twar types of interferances

What iz drection finder?

. ‘What is IL5?

|

tand

Distuss about Eror dedection and eemdr codrection capabiities of Lingad biock codes
Exgian the operation of p-ia phalo delecior with neal sketches

Write Advantages and Dissdvaniages of Opliczd Fibses Communicalion

Brighy ciscuss about Broadband ISDN

'With neat skatch, explain the concept of Fequency rausa

Degeribe aboul Co-Channel measuramend and Co-channed Interference Aecuchon Facier
Exgiain ihe working of DECCA receiver in brief

Desciibe the opevation 2nd typical spphcatons of LORAN

k




(s - s e ] i i L — — = s Tl
i | | ACBOCT PoUUIiEN eueghs | ELL Lub il T TTLCEIGT avaiEine Fl.._.[ll-\...l.':l i .3 E._l..‘_l

L3: Apply

=

Cansider a (74} linear black oade with tha party-check matrix H given by
Hoe 101 L1100
| k& vE §ob

(U R I R | I

Constnact code wards for (his (7, 4) code aed show k21 this code is a Hamming code

With an example, explain the decoding using Vierbi akgarithm

Analylically compade the enor performance of & block coded sysiem with cofher codes

A gilica oplical fibar with & core dismetar large enough io be considerad by ray theory analysis has & core
refractive index of 1.50 and @ cladding refraciwe index of 1.47. Detarmina: {1} The chiical angle al the core-
dadding interface;(§) the NA for the fhern, (i) the that the efficency of lull scoeptance angle in air for the fiber

With siitable expressions show that the significance of todal intemel reflection and numerical aperiure of 30 aplical
fiber
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Approeed in 31 BUS | Appacible dar the stugenls admilied Imrn 20-2d ani woed ALY 2023-24

20ECO03 Artificial Intelligence i 1 0 3

Al the eng of 1he course. students will be abls 1o

Code Course Dutcomes Mappingwits Fou il
HECO Enm_rerale e history and foundations of Arlibcial i1 L2
| Imedligence
E'I:EEL'rI:t:EI_? | Apply the basic principles of Al In problem sohving , L |
0.3 Formulate and solve givenn problem  using .
i | | Propositional and Firstoeder logic e
Z0ECDOIA | Choose the approprisle representation of hnmﬂm_;e L2 !
Sohve protlems with uncerain information usng
EEEE?”& Bayesian and undersland Fuzzy Logics i
. Conribaling | 2 atedy Contribuling | 3. Strangly Caniribuling, for Lhe altainment of respective Pos

iz ur-uwmnuu.& Apply | L4: Analyze | L5: Evaluate | L6: Crese, Dok Dopth of Knowiedge

Uinit E; Introduction to Al 1042 Hours
? The Fourdalions of Anificial Inteligence, The Hestory of Adifical Inteligence, Applications, The Stale of the A,
Agants and Emdronments, Good Benewiour, The Concept of Rationality, The Mature of Environments, The Structure of
Agents, Current Trends.

Cogodive| Science, Aaske Programming skils
Unit I: Problem Solving 1042 Hours
Inimduction, ganeral prablam sohving, characisistics of peoklam, Problem-Solving Agests, Exemple Problems, searching for

Solsioas, Uninformed Search Siralagios, Informed (Heuristich Saarch Strategies, Problem Reduction: inbicduction, Problem
Reductign, Alpha-Beta Pruning

8F5 DF5 Basc urdarsfend of Campéen Algonthms

Unit ll: Loglc Concepts 1042 Hours
Insrnducion, proposiional caloutus, proportional legic, netural deduckon sysiem, asosmatic sysien, semantic ebiesy systam
in proporfional g, resolulen refutalion in propaional logc, predizale lgc

Propovtiansf Loges, First Grder Logic, Clauses
Umit IV: Knowledge Representation 10+2 Hours.
Infroduction, approaches to knowledge represestation, knowiedge representalion usng semanfic netwod, exiorded semanbc

ratvworks for KA, knowledge repressnistion using remes. Advanced knowledie represertation fechnigues: Insroduslion,
canceplual dependancy theary, Expert Systems.

Pradicale Logic, Conversion of stalaments inlo. predicafe fogic
Unit V: Uncertainty Measure 10+2 Hours
ProBabilsy theory: Inlraduction, probabiliey theory, Bayesian beded networks, cedainty fackor theary, dempsiershaler theany

Fuzzy sels and fuzzy legic: Infraduction, bizzy sels, fuzzy sef operations, fyoes of membership funchions, mul valued logic,
fuzzy fogic, Enpaislic varables and hedges, fuzzy propastoes, inference rules for haezy peopesilions, luzzy syshems

Basics of PFrobabiity and Sfatiafics
Text Books

1. Swarl Russell aad Peter Morvig, “Arfiicial Intelligerce: A Moder Approact”, 3nd Edition, Premice Hall
2. iy Kaushik, "Atificaal Intelligence”, CENGAGE Learning

(At




HoRIT | Sesmemis Eguianan £ ool (10 1 Cleckonas &g canmundaion Engmgenng j LBl ~ndcial (ekgenes |

Bapravad 1 1 BOS | Apphcatbs Nor fie sledents admbied bom 2002-23 and wel ALY 202324

Heference Books

|, Eking Rich and Kowin Knighl, “Aricial Inteligenca”, Tala MeGrw Hil

2. David Poale and Alan Mackworth, “Adiicial Inlglligence: Foundstions far Compulatioral Agenis”, Cambridge
University Fress 2010

3 TTovedi, M.C., “A Classical Approagh o Artifcial inefigence’, Khanra Fublishing Housa, Dl

4 Bratke, "Prakog Progeamming b Addifical Iniefligence”, 34 Edion Addion Wesley, 1440

- | ne, Chamiak ang Crew Modemoll “Inteoduction o Aificiad Intedligence.®, Addison Weeey
Web Haﬂt‘mm
1. htipsidinptel e infoourses 106105077

2. httpiteima cs barkelkey. adw
4 ipsinptal.ec infooursas 106106 126

Intarnal Al_:snsanwnl Pattern

Cegnifrn Level Inbesnal Assassmenl #1 (%) irtemal Assessment 42 (%)
L a0 20
L2 30 40
i3 40 10
Tokal {%) 100 100

Samgle Short and Long Answer Ouastions of Varigus Coordve Lavels

L1: Remember

Ciefing Al

Cefine Intaligenca

Dfine propasilional logic

Wihat ase e four calegonies of AlT
Deline Fuzey Logic

St Uncerainly

Wihaal aee the charactensies of prabilem?
Diefina Alpha-Beta Pruning

erstand

Explain the four cabegones of Al

List eit the four cabegores of &7 system

Wiheat aen the theee components of A7

Ceescring Axiomatic System withh an exampls
Explain Rasalutian Reftation ol propositional legc
Exploin Drempsiar-Shatier heory

Dassering Fuzzy Logic opesations

by

Solve waler-ug problam usng producion nles
Wiite the BFS and DFS usieg heunistic search lechniqee

Apply tha passible heurislics for raveling salesman probiem
Cresiign heswtistic funclion for 8-puzzle problem
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2DECOC4 Computer Architecture and organization 3 0 0 3

AL the El1-|:|!ﬂ-f the course, sludems will be abla o

Code Course Outcomes e Bl Dok

20ECD04.1  Describe the undamental organizakion of computer system L1, L2

nECO04 s SHPsain the concepls of design of basic components of the L1. L2
~gystem - t

a0ECo0d.s  Explain tha I-.gneljnnal units of & processor and addressing 1. L2
modes, insirucion fonmal, program control slatemant ;

2UECOD44  (llusirsle various sigodithms o perform arhmelic operations L1. L2

agEcoo4 s wstinguish the crganization of various pans of system memary 11,13
hierarchy '

I, Weakly Condibuling | 2 Modersiely Conbributing | 3. Strangly Contributing, for the attzinmant of respective Pos
Lt Remeamber | L2: Undersiand | LY pply | Lé: Anahze | LS: Evaluale | LE: Create Dok Denth of Knawledos

Upit I; Digital Logic Clrcults and Data Representation 12 Hours
Digital compananss: Intagrated Circuils, Decodees, Muliiplemers, Registers, Shift Hegisters, Binsry Cownters, Memory Unil,

Dats Reprsentation: Dala iypes, Complements, Fixed Poird Regeesentation, Floating - Point Representation, Osher Binary Codas,
Error Defection codes,

Gornpufee Types, Ganerabian of Conmputers

Unit Il: Ragister Transfer Language ard Micro aperations 12 Heurs
Register Trensler Language and Micro oparations: Regsser Transler language, Register Transler Bus and memory Iranshers,
Anshmetic Micra operations, [ogic mcro oparalions, shif] micro operations, Ariihmess loglc shilt unt,

Besic Computer Organizetion and Design; Insinacion codes, Computer Register Compuler instnuctions, Timing and condiol,
Inskruction cycla, Memoey - Refierance Instructions, Input - Output and Imemup.

Azsembly [anguage, Dasign of hasit compolsr

Urit NIz Cendral Processing Unit and Micro Programmed Control 12 Hours
Centeal Processing Urd; Slack anganization, nstruction formats, Addeessing modes, Dala Transfer and maniputation, Pragram
contiel, Reduced Irstruction set compulier,

Micra Programmed Condrol; Conbeod memory, Address sequencing, Micro program exsmple, Design of controd unil

Gennrzl Reqister Orpavdzaiion, RISC Ve CISC Architaching

Uit IV Computer Arithmetic 12 Hours
Adcd¥on and sublraction with Signed Magnilude Data - Hardwaee Implementation - Mutplication - Hardwane [mplementstion for
Signed Megnitude Data - Division - Hardware Implemeniztion for Sligned Magnilude Data - Divide Overflow - Floating Poént
Arithmetic operations.

BCD Adoer-BC0 Subdrachon

Unit V; The Memory System and Input-Output Organization 12 Hours
The Memory Systemc Main memary, Ausdiary memory, Assocetve Memary, Cache Memary, Yimsa! Memary,

Input-Output Orgarization: Paripheral Devices, Input-Output Inferface, Asynchronous data branster, Modes of Transfer, Priarity
Interrupls, Direct memony Accass,

Symchranoies dafe ransfer, Mamory Hemmhy

Texthooks

1 Mﬁr!it Masa B, *Computer System Architecturs”, Aevisad 39 Editian, Paarson, 2017
2. John P. Hayes, "*Computer Architecture and Organizalion”, 7 Edition, McGraw Hil, 2002
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Reference Books

1. Hamacher Casl, Zvonka Viznesic and satwatfaky, Compuer Oigasgation”, 5% Ediion, McGraw Hil, 2011
2. Wlliam Slalkngs. "Compeier Onganization and Archilecture”, 67 Edibon, Pearson, 2010

Web Resourcas

1. hitpsdinplel et.infcourses/ 106 DS OBTO5 163
2, hlipssivesw geekslongenks.ong'oomputer-anganizalion - and-archilaciure-bearials! 3
3 hiipsaiwsss jevelpont comicom puier-arganizaton-and-archilecura-ulonial

Internal Assessment Pattern
Cogritive Lavel Internal fissessmont 81 (%) Intemad Assessment £2 (%)
t1 &0 50
4 &0 50
Tl (%) 100 100

snmple Shor and Long Angwer Cuestions of Various Cognitive Leveds
Li: Hmuphtr

Whil s ingiructon cycle?

Define Cache memory. Mention any twa advaniages
List any five addressing modes

‘Whal & asynchroncus sanal kanshes?
‘Whal is an internagi!

Write abicut auxikary mamary

What & LIFQ?

Whal i a mapping funcion?

List any Baee types of compulers
Cefine Hil ratic and Mss ratic

What & circular shifi micro opastion?
‘What ara peripharals?

S B =l £ L el b =

et
i

L2: Understand

Corpare RISC qver G190

Explzin he struches of 3 basic computer sysiem

Exglam the concapt ol vitual meenary, Why il is significant?

Explan [he si2pa Involved in e complele axacutian of an nstucticn
Cifferenfiate betwesn haedwirad contral drd micr pegrammed contil
Explain the funcions of typical imput-oulpul interface

Explam the lunctions] anchiléctre of e compuler sysiem

Discuss aboud sat-assocative [

Explan ke methad al DMA Fansle

Explain aboul the ermce deleclion codes

Explami the design of basic comgputer

=5
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BEE 20EC005 Advanced Electromagnetics 3 0 0 3

At the end of the course, students will be able 1o

Code Course Qutcomes MADRIAG Witk FOL Dok
Make use of the fundamendal relations of the eleciromagnetic

20ECH05 g g L1 L2 L3

20ECHOS.E  Apply theorems 1o soive complax enpingering problams ) L1. L2 L3
Demonstrale the working of waveguides and EM  fieki

20EC005.B
configurations of different modes Elikecl)
Explain the properties of waveguide cavites and measure the

20ECH05.4 1.
alactrical properies of material shbEd

20ECHISE Desoibe vanows mases of EM weve propagation L, L2

1. Waakly Comniribuging | 2. Moderalely Contibeting | 3. Strongly Contributing, for tha attammend of respacive Pas

L1: Remembar | L2 Understand | L3: Apply | L4 Analyze | LS Evafuale | L& Creale Do¥ Ceglh of Knosledge

Unit I: Augiliary Vector Potentials 12 Hours

Intrgduction, vecior potential F, vector polentias A and F, construction of solulions, salution of mhomoganeous vector potenlia
wave equalion, far-feld radlaion

Radiafan and scatlenng equations
Unit 1l Elactromagneatic Theorems and Principlas 12 Hours

Dualiy thearem, uniquensss thearam, imaga theoey, reaction fiaorem, volume equivalence heorem, huygen's princioke, induction
thaamm

Racprocly heorem
Unit Ii: Rectangular Cross-section Waveguides and Cavifies 12 Hours

Introduction, rectangular resonant cavities, hybrid modas, partially Mled wavegude, transverse resonance method, deleciric
waveguida, stripling and microsinip ines, rdged waveguide,

Raclanqiar wavsguide
Unit IV: Circular Cross-section Waveguides and Cavities 12 Hours
Irtsnduction circular cavity, radial wavequides, diskeiic waveguides and resonators.

Chrular wiveguides

Unit V! Spherical Transmisslon Lines and Cavities 12 Hours
Inteoduction; conslruction of selutions, bi-conical ransmizsion ke,

Spharcal cawly

Texthooks

1. Hamagion R. F., "Time Hasmonie Elacromagnaetics”, Motaw Hil, 1961

2. Hamingion B. F., "Fleld Compulation by Momend Methoda®, Hew Yorkc MecHilian, 1958

1. Jarden E C. and Balmain K. G., "Electromagnetic Wavas and Radiating Systems”, 2nd Editian, Prerfce Hall India, Pyl
Lid., Merss Digthi

& Kraus J. D. and Fleisch D A., “Eleciromageetics with Applicatons”, MoGraw-Hill, 1999

Refarence Books

I. Wiligem Heyi H. and Joan Budk, “Enginsening Eleciromagnetics”, Bth Edition, MeGeaw Hill, 2010
2 A, Baelams, “Advancad Engineering Eleciramagnalics”, Wiley India, Pyl Lid., 2005

Gt
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Web Resource

1. hitzsfinplel acindcoursasd T 151041115104 088
2, hitpsfinptel.acin'courses!115104/11 5104088

Internal Assessment Pattern
Cogritive Lewed Internal Assessmant 41 (%) Intgrnal Assassment £2 [%)
L1 18 -
Lz £ B0
L3 a 40
Tatal (%) 100 100

Sample Shorl aad Lang Answer Quesions of Various Cogritive Lavals
L1: Remember

Diefine vector pesential

What is the significance of Image teory?

What i the significance of Hybrid modes?

Whal &5 Radial waveguide?

Stale Huyger™s principka

Whil is circular caviy?

L2: Understand

Explain Palanzalion chaisctenstics on Refiecion

Explain Walume equivalence fecrem

Dhscuss e Obligue incidance - fossless meda

Dascuibe $he imparanca of radialion and scafering eouations

Explain induction thecrem

Explain th leniures of Aectanguiar waveguide

Explain Disleckic Waveguides

Explain the concepl of canvity resonalor along with appropeiale equations

LY: Apply

Find the cut-off frequency of TEz mode in a creslar waveguide of radus dems (1ake pamxs)

Consinact and =xplain the geametry of wave redection in dielectic shest wave guide for permitted angles of reflecion
& standing wave has & maximuns field of 150 pelm-and minieam field of 30 pwim find

il VBWR ii] e reflection costficent for wave

Dewelap the aquatians for Hybnd modas and explain

Derive the pquation for veetor palental & for an Elesine cunen saunse J

B, Derive anexpression for ereegy densiy in 8 magnelic Tield

th L & Lh b =

GO =i G G Ea Qe [l e

R
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20ECO06 Electronic Measuraments & Instrummentation = SR O T

& the end of the course, students will be able o

Coda Course Outcomes APV Dak
Idemify the various parameless that ane measurable in elecironic

HECOEN  nsirumentatian LiLz

EﬂEDﬂﬂﬁ.? Classify and analyze differen! signal generalons and anafyzers L1, L2, L3

snecoen EAplain constuckon and working principle of - differenl 2 L1 L2
pecilloscopes

20ECH0E.4 ;mF'E“Em the Bridge measuraments for paramaters lika R, L, C, L1, L2 L3 L8

ECHE s Demansirate how different types of Transducess used for L1 L2 L3Lé

measurement of physical parameters

1. Weakly Contributing | 2. Moderstely Confribuging | 3. Strongly Contébuting, for thes atsirment of mspective Sos
L1; Remember | L Undérstand | 3 Apply | L4: Analyze | L5: Evaluate | L&: Create. Dok Depth of Knowiedga

Unit |5 Introduction to Measuring Instrumants 12 Hours
Parormance chamaclerislics of inslruments, Sa%c charactenstics, Accurecy, Resclution, Precision, Expecled value, Emror,
Sengilivity, | Ervtrs in measuremenlt, Ciynamec characlenstics-speed of response, Fidelity, Lag ard Dynamac eror, Ermors in
measement, Design of mufl range A%, DG meters (Volmaters & Ammelers), Ohmmelors series hpe, Shunt e, Mult-mater for
voltage, Currant and resistance messuremanis

Tnaa AME mater

Unit I: Signal Generator And Signal Analyzers 12 Hours
Cignel Generebor- fxed and vanable, Stendand and AF sine and squere wawve signel generators, Function generatars, Random
noisg, swaep, Arbirary waveform, Wave analyzers, Harmonic disiorion Anabzers, Specinm analyzers, Digitsl fourler anafyzers.

AF oscilafors. Square pelse gansrafors

Unit |i: Oscilloscope 12 Hours
Dsciloscopes CRT features, Verscal amplifions, Horzarial debection system, Sweep, Trigger pulte, Delay ing, Sy seecior
crouits, Trggere-d zwepp CRO, Sendard specfieaions of CRO, Probes for CRO- seibe & passive, Ligssious method of frequeency
meas remen.

Special pl.l[i-l:ﬁa CRO= : Samping osciloscope Analog storage oscilloscops, Digital slorage asclkasoops

Simple CRO
Unit IV:  AC and DC Bridges 12 Hours

Measuramehts using DC and AC bridges: Wheat stone bridge, Kalvin bridge | Maxwell, Schering, Wien, Andarsen bridges, Errors
and préecautions in wsing bridges, QO-meter

ey bridige

UnitV: Transducers 12 Hours

Aciive & passive trensducers : Resisiance, Capactance, Induciance; Swrain gauges, LVDT, Piezo alectric wransducers
Measiwement of physical parameters force, Pressure, Veloclly, Humidity and displacernsnl,

Tharmisions

Textbooks

1. HKalsi H 5., "Eleciranic instumeanlefion”, 2+ Editlan, Tate MeGirzw HEH, 2004

£ Helfick A D, and Cooper, W, D, "Madem Secironic insirumeniation and Mepsurement Techniques’,
S8 Edftion, Prantice Hall of indsa, 2002

1 Bell, D, L., " Elecironis Instnemendation and Measuremenss”, 34Ediion, Oxford University Press, 2013

st
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Relerence Books

. Lalkishora K "Efackonic Measurements and Instrumendation °, 2% Edition, Pearson Educasion, 2010
2. Raber A, "Electronic Test Insbruments, Analeg snd Digkal Measurements®, 2 Edilion, Pearsan Educalion,

2010
Weh Rasources
1. hilps:diwes scnbd . com!
2. hilpsiwas workdcat.ong!
1. bilpsfiwsa.infibeam.comd
4 hllps:Swess stebocks. couk
Internal Assessment Patiem
ognitive Level indamz| Assezsmant #1 (%) intarnal Assessment 02 [%)
Lt 30 20
L2 1] 50
L?- i) 20
La s ]
Total (%) 100 100

Sample Shon and Long Answer Questions ol Varaus Cognilive Levels

L1: Remember

1. Defin measuring syslam

2. Defing precsion and acouracy

3. Recall operation preciple of figuancy coures

4. Defina the bask: elements of function gersrator
5. Defna the dynamic range of 3 specyum analyssar

L Understand

Diesgeribe the basic pedormance chacaclensics of 8 sysiem? Explain in detail sboul it

Explain (e constructianal defails erd difference betwaen Ghmmeter senes fype and shunt typs

Diescribe the function of DG woltmeder and multirangs voltmeter with neat cparation explanation?

Explain the major parts ol CAO with 2 black diagram

Dwal the block diageam of & funclion gemerator snd expian is opefation

Explain how Wian's bridge can be used for expenmental determination of frequency. Damva the expression fo
frequency in tarms of tridpe paramabers

LL: Apply

1. Determing the Muliplier resistance on the 5300 range of a DC Vaoltmeter, which usas 300mA metar mavermen
having internal ressstance of 1200 Shaw thal the efficsancy of full wave rectifier s 81.2%

2. IF & basic DG bidge anms ane connected with BT =2.2 B, B2 = 3.9 K, B3 = 10 K, find R4

3 A Maweal bridge & used [ meosuns inductig impecance, The bidge consians al batancs are CT=0.01pF,
Fi=520k 0, A2=6 3% {1 and R3=200k (0

4, Ina\Wien bndge cedllztor BY = R2 =75k, C1=C2= 400pf wilh usual nolation. Deleming the frequancy of
ascillations?

5, Anunbhaisnced Wheatstons bridge has the folowng standard arms; 1218 00, R2e2K (. R3=3K 0, Rd=dK [,
Rg=300 £ and E=5V, Calculate the currant through the gahanometer

B LN La G5 fd s

L4: Analyze

1. Keniily the brdge wsed for measuremen of nductance and sxplain the cansinucicn and cperation of this bridge
2 Fing the differen ranges of cuments can be messured by using mult-range amenater showm in e Fgune
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MES 2DEC007 VLSI Design I 0 0 3

Al the end of Ihe course, stsdents will be abie 1o

Code Cowrse Quicomes Mapping with POs Dok
Demonstrate a clear undarstan of CMOS
il fabrication flow and technology MTH?Q ke
20ECU07.2  Apply the design Rules and draw layout of a given 113 03 L
| logic croul A
20ECO0T.3  Design MOSFET based logic circuit and baslc - L1 L2 L4
\ building Hocks in Analog IC design o
Combinational logic circuits ]
20ECO0TE  Design & Analyze MOSFET based bogic cireulls using
various logic styles ike static and dynamic CMOS LR L2.L3. 14
logic gates
1. Weadly Contributing | 2, Moderatesy Conkibuling | 3 Strongly Contibating, far the attainment of respecihe Pos
L1; Remasmber | L2; Understand | L3 Apply | L4: Anatyze | LS: Evatuate | L6: Creste, Dok: Depth of Knowdedge
Unitl: Intreduction 12 Hours

Intmduction o IC technofogy, The IC ers, MOS and nefzted WLE jechasiogy, Basic MOE transistos, Enhancemant and depletion
mides ol !I'mﬁsh:r action, 1T production procass, MBS and CMOS fabrication process, Comparison batween CMOS and
BIGMOS wechnalogy

PMOE fabieslion procass, PWel Procass of CMOS fabvicakion pricess

Unit B; Bagic Electrical Properties of MOS and CMOS Circuits 12 Howrs
Ids vs Vs relalicnships, Aspects of MO3S transisicr Threshold vwoiiage, MOS Trans end cutput conduclance and Figue of ment,
The ndCs mverier, Determiralion of pulk up o pull-dawn ratia for nM0S inverer driven by another nM0S irvener, and thiough
o or mede pass Transisiors, Aliemative loems of pull up, MOS franssior Circuit modal, The CMOS Ieverter

nMOS inverars

Unid 18; MOS and CMOS Circuit Design Processes and Basic Circult Concepts 12 Howrs
MOS layars, Slick dizgrams, Dasign nies and layout diagrams for MOS dicuits, Sheet resistance, Sheel resistance concept
applied o MOS wansistor and inverlers, Anga capacitance of layers, Standard unil of capacilance, Some arsa capacilance
calculations, The delay unil, Oriving farge capacitive loads, Prapagations Delays, Wiring Capacilance

Lapoud diagrams of NAND arad NOR gates. Inverder defaps, Choice of layers

Linit IV Scaling of MOS Circuit and Baslc Building Blocks of Analog IC Design 12 Haours
Scafing models and scaling factors, Scaling faciors for device parameters, Limiatkons of scaling, Limits due $o sub ihieshold
cutrenis, Limits an lagic feved and supply woltage dus ko noisa and bo cufant density, Regions of aperation of MOSFET, Modallrg
of rangigiod, body bies effec), biasing styles, singhe siage amplibier with resisiive load Comman Source ampiSer, Commean Drain
amplifier, Common Gate amplifisr

Infroduchon o swich bgic and gale bbgic, shgle stage ampifier wilh diage connected ad

Upit ¥: FPGA Design and Introdustion to Advanced Techmologies 12 Hours
FPGA cesign fiow, Basic FPGA architeciure, FPGA Techndoges, Imraduction o FPGA Families, Giga-scale diemma, Shom
channed affizcls, High-k, Matal Gate Technokgy. FinFET, end TFET

Tmth-:ukfa

1 Kamren Eshraghian, Douglas, Pucknell A and Sholel Eshraghian, "Essentisls of VLS| Circuts and Systems”,
1 Edtin, Préntica Hall of india Private Limited. 2005

2 Bekrsd Rersa Desgn of Arsdog CMOS lalegialed Circws®, 10 Edilion MeGaaw Hill, 2002

1 Jam M Rabaay, Snantha Chandrakasan and Borivoje Mikokc, "Digital Integrated Clrcuils®, 2 Edilion, Pearsan
Publications, 2016

Rl |
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References

1 dehn B Uyemurs, John Wikgy and Sons, Indroduction to VLS1 Circuils and Systems”. 'Wiley India Edition, 2008

2 Vinod Kumar Ehenng, Ciaegieied Nancelscironics: Manoscals CMOS, Post-CMOS and Allied
Nanolzchnologies”, 1# Edition, Springes ndia, 2016

3 Eullrrgel P., "FimFET and other mubi-gate ranssions”. Sprnger, 2008

Web Resources

1, hilpsfissses uborialspoinloomivisi_designivisi_desagn_digital_systam. him
2, htipiemeic.ac.inEBooksDigtar® M Sys et H0esgn % 20U ing B30 VHDL pdl
3. hipdTmpleliilm.ac.in

Internal Assessment Pattarn
Cognitive Level  Iatémal Assessment 11 (%) Intesnal Assessment 82 %)
Lt 20 20
L2 0 20
L3 20 30
LA W a0

Tn::ll'a:u 100 100
Sample Short and Long Answar Cuestions of Various Cogritive Lavals

L1: Remember

List rwo advantages of [Cs
Degoiibe Shorl Chane| devices
Whal are design rules?

Dafine Combinalionst cirouts
Define Sequential cicuils

W e e P s

L2: Understand

Expdzin differant labrication procass of CMOS transistcs

Explein ciearly tha CMOS Design sty with naal skesches

Wiile the refationship betwnen Ids versus Wds of MOSFET
Explain the Transmission gate and 1 Sialy meder brigfty

Write he compansan of synchranous and S5ynChionous courens

L3 Apply

Dering the expressian dar s vs Vds

Deer e the expregsion for lime delay Tad in case of MOSFET
Der e 1he threshald woltege for NMOS enhancement transision
Expipin clearly the nhOS Design shyie with neat skalches
Write the applications of FPGA

T i i

L4: Analyze

Sketch the Iransisior sl diagram for ihe exprassion Y=AB+CD and also get Tha comesponding Stick diagram
repeesentalion using CMOS logic

Anghyza e Combingdonal clouils enatysis with neat gxamples

Anglyze the Sequential cincuits analysis with neal examplas

Skaich stick diagram for nMOS imvarter

—
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BiEE  20ECO08 Wireless Communications and Networks I 0 0 3

Al the end of the course, sludents will be abia 1o

Mapalng wilk PO3

Code Course Qutcomes Dok

Demonstrate  the  funciioning  of  wireless
communcation systems Wl

snecongz  Classify different technologies used for wireless
communication systams
Explain the archileciune, funclioning, profocals,
20EC00R.3  capabiliies and application of vanous wireless Lzl
communication natworks
HECDHHE 4 DE'ITI:!-I'EII'H} e bty tﬂ-n:iplain_ mu_lllpﬁ BOCESS
lechnigues for Wirsless Communication
| Demonsirate the desgn challanges, constraints
20ECDMA.3  and security Issues associated with Ad-hoc Lz L3
wirgless networks
1. Weakly Cantritating | 2. Modesately Contributing | 3. Strongly Conlribeting. for the atiainment of respecive Pas
L1; Remesber | L2 Understand | L3 Apply | L4: Analyzs | LS Evaluate | LE: Create. Dok Depth of Knowledge

ZOECO0S. 1

L1, L?

L1, L2

Unit I; Cverview of Wireless Communication 12 Hours
Caliisr communicalion, dfaninl genemsons and standasds in cellular communicafion system, GP3, wireless lacal loop, coedless
phone, paging systems, RFID

Haacs of Elelie communicalions

Unit 1 Becent Wireless Technologies 12 Hours
Multicarmar modulstion, OFDM, MO system, MIMO-OFOM sysiem, smad-antenna; beamdorming end MIMO, cognitve radio,
software dafined radia, communication releys, spacinum sharing.

Diversity muiplaring frade-off

Unit M1: Multipls Access Techniquas in Wirekess Communication 12 Howurs
Cententioh-fres mulliple acoass schemes (FOMA, SDMA and Hybrid), Comention-based mullipia actess schames [ALOHA and
CEMAY

TOWA, GO
Unit IV: Wireless Personal Area Networks 12 Hours

Bluatooth, U'WB and ZigBee, wirelass Incal area naiworks (IEEE 802,11, natwork archilecture, WLAN standaeds], wireless
maetropoitan arsa netwarks (WINAK],

Medwm Afcess Mathods

Unit V: Ad-Hoc Wireless Networks 12 Hours
Diezign chabenges in Ad-hos wirsless netwarks, concapt of ooss layar design, security in wirskass netwarks, enengy consirained
petwarks, MANET and WSN,

Wireless gystem profocols: mobidy nedok [ayer profocol {mobie 1P, PG, dynamic kas) configuraton protocnl], mebde iranspor
|erver prosonal [raditional TCP, dessical TOP imprawemends), support far moblisy (wirekess applizaton peotocal).

MANET

Texthooks

I, Coidsmih Andrea, "Wireless Communicationg”, Cambiidge University Press, 3005
2. Samjay Kumnar, “Wireless Communication the Fundamentsl end Advanped Concepls®, River Publishars,
Denmark, 2015

Gt
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Roferenca Books

I Gang Wijay ¥, Wireless Commurcations and Natworks”. Boman Kawimann Publishers an imprird of Elkevler,
Ush, 2004

2 Sehiler J, "Mebie Communication™ 2 Edifion, Pearson Education, 2042

3. Sahy Misra [0, "Wieless Communicolion and Hotworks: 35 and Bayond®, 27 Edition, McGeaw Hil Education
{India) Private Lid,, Mew Dedhi, 2013

Web Resources
I whwwslprosiss comd p-n-junclion-disde-dheary-and-warking!

¢ Mip:ifourier.eng.hme edwfeBd fecturesichdinoded. himl
S dinptelac.infcoursesi 11T 10306311

Internal Assessmant Pattarn

Cog Level Intesnal Assesemernd 71 %) imlemal Assessment &2 (%)
L1 50 20
L2 40 43
L3 ] 40
Tookad { %) 10 106

Sample Short and Long Answer Queskions of Varlaus Cognitive Lavels

L1: Remamber

What ara cordless telephone sysiems?

Whrite two differances batwean GEM and GFRS
List -any Baee bypes of small-scale tading

Whal i WLANTY

Ligtiany mwo propagating medsls

L e L ot

L2: Undorstand

Explain briafy about paramedens of mable multipath chanssls

¥inte the comparisons of commaon wirsdess communicalion sysiems
Explain the physical layer spaciications of IEEEEDZ.NY wSing miared
Explaim (he simiarilies betwaen HYPERLAN 1 and HYPERLAN 2
Compare [EEE B02.11 &, b, g and A stancands

Craw U configueation of IEEEBDZ. 11 archileciure

Demaonsirale Two-Ray Rayleigh tading modsl

L3: Apply

Desive the Impulse mesponde model of 8 Mullpsth channe|
Deriye the expression for Maxdmal Ratio Combining Imgprovemen
Develop the relafion between ALOHA and CSMA

Develop the Hybrid modal of mulliple access schamas

b

CONTROL COPY ATTESTED

Gt

Chairman
Board of Siudies (ECE)




RORIT | Scadeine Fegiaton SI20 180 | Diocrsnas Al cammuneates L

faereg  COECQO0

Approved in 3! BOS [ Spphcapla for e sledens admmed bom 202223 and soal ACY 202304

BEE  20EC009 Speech Processing

At the end of the course, sludents will be atéz 1o

Code

JOECHLA

20ECHOAL

B
FNECHIE.&

20ECH09.5

Cowrse Jubtcomes

Summarize the mechanism of human speech praduction and
ariculation

Diferentiate time and frequency domain methods of speech
processing

* Altibute linear precictive analysis for speech signals

implement the diferant algorthms and models involved for speakar

_and speech recognilion syslims

Explain the solulions Tor LPC eguations

Mapging wilh POs

1. Wuakly Gontributing | 2. Moderately Contnbuting | 1. Strongly Contributing, for the astanment of respective Pas

L1: Remembe

Unit I Mechanics of Speech
Speach producion: Mechanism of speech production, Acouskc phomelics, The Acoustic Thecery of Speach Froduction: Uniform
leasless jube, Effects of kasses in the vocal tract, Digilal models for spaech signals: Vecal iracl, Radiation, Excilatian, Auditory
pancenton: paychd acoustics,

Ragrsentafions of speach wavalwm: Sampimy of speech sonals, Quandzaion
Unif Ii; Time and Frequency Domain Methods for Speech Processing

Time domgin parameters of Speech signed. Shor-Time Enengy, Average Magniude, Average Zero Crossing Fale, Silence
Discrimination using ZCR and enengy, Shot Time Auto Correletion Function, Plch peiod estmation using Auto Corrslation

Furclian,

r | L Understand | L3: Apply | L4: Anabyze | LS Evaluate | L6 Create. Dok Degth of Knowledge

[ Dl

L, L2

EEREAEN
L1, L2

L1, L3

12 Hours

12 Hours

Shorl Time Fourier analves: Fowder transiorm and linear Staring inlerpralagions, Sampling rales in Bme and frequency, Pitch
detection, Anabysis by Synihesis, Analysis syihesis systems: Phase voooder, Charnel Vocoder, Median Smoothing,
Specirographic displeys.

Faurier Transforn iramveiation

Unit Il Linear Predictive Analysis of Speech
Basic Principkes of Frear predichive analysis Aute comelabon method, Covanance method, Solufon of LPC equalions; Chalesky
metfad, Durbin's Recursve plganithm, Applcaiion ol LPC paramelsrs. Piich delechian using LPC parameters, Formant analysis

using LPC perameters, VELP, Reletions Bebasen the Vanous Spesch Paramelers, CELP.

Synihesis of speech o vanous fnear pradicive parameters

Unit IV: Speech Recognition Systems

Isofaiad digi mecogrition system, Continuous digit recognition sysiem. Typical applications of computer volca responsa sysiems:
Wifing commurcalion equipmént, Informalion retieval Sybtems,

A J-Mode Speach Commumcation System

Unit V: Application of Speech Processing
Woice respanse systems: General considerations in the dasign of voice response systems, A muliple output digital voice
nesponde systeen, Speakir recognitian systems: Spaaker verfication system, Spaaker ientificatian system

Spesch Sprilhesis by Concalanation of Farmant-Coded Woards

Textbooks

1. Rabines L. Rand Schaffer R, W, *Digital Processing of Speech signals’, Presdice Hall, 2004
2 Ben Goid and Melsan Mangan, “Speech and Audio Signal Processing’, Jobn Wiley end Sons inc., Singapoe

12 Hours

12 Hours

12 Hours

o
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Reference Books

1. Gualien, "Discrele-ime Speech Signal Prooessing”, Prentice Hall, 2001
2 Rabiner L R and Juang B. H.. Furdamentals ol Speech Recagnition”, Frentce Hall 1569

I
Wb Resaurces
1 psinpted ac infcoursesi 1 1T IS 1TT105145)

Internal Assessment Pattern

Cognifee Loval Intesnal Assessmenl 1 [%) Inlernal Assessrmenl 82 1%
L a0 30
L? 30 30
L3 40 40
Total %] 100 100

Zample Shoet and Long Angeer Swestions of Vanows Cognilive Levels

L1: Remserber

What is Excilation?
Defing 2210 cioasing ale
Cefina STFT

What iz pitch detection?
What is HMM?

LR o ot

L2 Understand
1 E:-:p:lairrlha human spaech produciion systam with the help ol a schamalic represenistion of its physioiogicsl
mieLhanizm
Explain the concept af shan-lime speech proceasing with sustabie genarsd Block diagram
Explain basic principles of inear pradicive analysis
‘What iz the concepl of speaker verilicafion sysiam? explan wilh & refeted block diagrams
Explain Typical applications of computer voice: respanse sysiems

L3: Apply

Dizcusa beiafly abowl Digitad modeding of Speach Signals

Explain Levingan Duibin recursive afganithm for cafculation of peadicior coeficients

Dizcusgs dhe Cholesky Oecomposition Solulan for Covadance Mesod for LPC Anslysis

Craw and Explein Speakar ldentibcation syslem. Also axplain differant pesfarmance maszurament paramsales
uzed for speaker recogniton

du Gk B
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MBS  20EC010 Computer Networks 3 0 0 3

At the end of the coursa, students will be sole o

Coda Course Oulcomes Mapping with PO Dok
20ECO0,t  Describe ?e functions of sach kayer in 051 mode oy
aecnigs  Describe the funclions of data lirk Sayer and the
2 stiephd L1, 12
xecoigp  ERPlEN the functions of network layer and its . L1 L2
profocals '
20ECO10 [Mistrate the session layer issues and Iranspord Byer L1, L2
SEIVIces :
prasentalion kyer and their protacals '

1. Wiakly Lf:ﬁnl.rll:-l.lli'g | 2. Madaralely Cantributing | 3. S¥ergly Conlrbutrg, for tha eflainmendt of respacive Pos
L1: Ramemier | L2: Undarstand | LY Apply | L4: Analyze | LG Evaluate | LB Create Dodl Depih of Knowledos

Unit I; Introduction o Nebworks 12 Hours
Metwork Topologies, Metwork Hardwase, Mebvork Scéiware. Referance models-05 Reference Model TOPIP Reference Model -
Physical Layar: Guided Transmission Media, Digilal Modulation and MuMipléxing, Public Switched Talenhone Network

Natwark Devicas, Mobile Talahons System
Unit I Data Link Layer 12 Hours

Do Link Laver Design issues, Emor Detection SCanmestion, Elementary Data Link protocals, Shiding window pratosals, Medum
Access confrol sublayer: Mulliple socess prolocols, Wireless LANS.

Bhedoom, Deta Link feer auaiioimg
Linit 11z Wabwork Laver 12 Hours

Dre=ign Issues- Metwork Layar Design Issues, Roufing Agonthms, Gongeslion Confrol Algodthms, Cuality of senice, Mebaari
Layer in the Intemel

Raufing for mobie hasls, Rouhing kn Ad Hoc Nefwarks.

Unit IV: Transport Layer 12 Hours
Trarspon Service, Elemenis of Trangpon prolocals, Inernel Transpon Prosocols: LIDP, Intemed Transpon Protocols: TCP,
Pedormanca issueas.

Dalgy-Talargnl Melworking. DTN Architective, Bunide (oo
Unit V: Application Layer 12 Hours

Domain Nama Systam: DNS Mame Space, Resource Records, Nama Sarvars, Electranic Mail: Archilecture and Senvces, Liser
Agent. Message Formats, Message Transfer, Final Delivery

Worid Wide Weby Stradming Audia 8 Widea,

Textbooks

1 TI:HI'Ihl.Im and David Wethenll J.. “Compuler Retworks®, 55 Edilion, Pearsen Education, 2010
2 Baheouz Forauzan A. and Firaz Musharal, “Computer Networks: & Top-Down Appraach®, 19 Edition, McGraw Hil, 2012
1 Gary Donshue A, “Network Warrics™, 2 Edition, O'Reily Madia, Inc., 2011

Reference Books

1. Paterson L. L, Dawe B 5. and Morgan-Kaufiman, “Compuler Metworks & Systems bpproach”, 5% Edition, 2011
. Kurose ). F. Ross 0 W, and Addison-Wisley, “Computer Networking: A Tog-Down Appeoach”, 5* Ediian, 2008

st
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5. YWham SElings. “0ata and Computer Commumicalions” , Pearson Prantice Hall, 8 Edilion. 2007
Web Resources

1 hitpedN.hibpebinplel scaniecurse s L0601 05 106 105 183!

2. hitps:iwe s lulorialspoivcomidata_ocommanicadion campeier natwarkideta_ comimanicalion compuser nebwk_pdl ver
Shan. Mm

3 Mipsdhesass jevalpomb comicampuler-nabwork-luional

Intermal J!Qun-ssmnnl Pattern

Cognitive: Level Internal Assessment #1 (%) Intarnad Assessment &2 [%)
L 50 50
L2 S 50

Tatal [%) 100 100

Sample Shorl and Long Arcwer Cuestions al Vanous Cognidve Levels

L1: Remember

1 any bwa advanlages and disadvaniagas of mesh lopolegy
€ mEna Maximum Data rale of a chanmnel

3. Define Ehernet and Fast Ethernet

4 [leﬁnt Congestion,

5 While thae general principles of congeston

g, Dafine TCP and UDP

T Wil ane the prablems with Congeslion™

& Whil are the desion tssiees of dala Ank layer?

9

Wkt is the significance of ORE?

LZ: Understand

Expiain (he s¥uclure of UDP Headar lormal

Husirate Routing of Packels wilhin Vil Circuit Submel
Explain Traffic Awara Fouting

Gomgpans the thraughoul of pure slaha and dofed aloha
Explain Channel Awere Fowtng

Explain Simplax Stop & 'Wait Pratocal
Cormpane synchonays me divaion mulliplexing and stsialical lime divisian mulliplesing

Expiain different Neswork Topologles

bl - ol e
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HE3 | HEC011 RF Components and Circuit Design 3 6 0 3

A1 she and of the course, students will be abla 1o

Code Cowrse Dulcomes Wapping with POs Dok
0ECON1. 1 Menfify and Anslyze DT and low A signals L1, k2 L3
wgecoy 2 wlassify and Analyze different types of smeth 112 i
charts, RF & Microwave circuil design LLAE L
Construct Multi slage small signal amplifier 5
20ECOH1.3 4
Senerator-uning retwor L1, L& L3 L
JECOHTT.A Demonstrale  the normalized  impedance- L1124 13
admillance i
J0ECot.s Explain the Signal distartion due to inder
" modutation products =Bl
i '-'l.leakfi' Conidbuling | 2, Moderalely Cantnbuting | 3. Swongly Sontrbuting, for the againment of respective Pos
L1: Remamber | L2 Undarstand | L3: Apply | L4: Analyzs | L5: Evaluate | LG Create, DoK; Depth of Knowiedge
|
Unit I: Intraduction to RF and Microwave concepts 12 Hours

Introduction, reasars for using rimicrowaves, RFimicrowsase sppications, RF and mecrowave: cirouil design, (ke unchanging
fundamanials versus tha evar-ewohing siniclune, genseral sctive cicult block disgrams

Radia frequancy waves

Unit It RF Electronics Concepts 12 Hours
Intraduction, R Ffcrawannes varsus DT or low AC sgnaks. infroduction to componend basics, resonant ceoals, aralysis of a simple
circLit in phasor domain, impedance iranslarmens, RF impedance matching, (hres elemant matching,

El spacinen, wave fanolh and eguercy

Unit Il Smith Chart and its Applications 12 Hours
Intraduction, a valuabhe graphical aid e smith chat, dorbadon of smth chan, smith charts circular scales, smith charls radial scaies,

the marmakeed impedance-adminance (ZY] smilth chan roducion, applications of the smilh chan. disbuled cirout apphications,

luwmped glemant cicuit applications.

Crescrpdion of hwo fypas of smith chads
Unit IV: RF and Microwave Amplifiers 12 Hours
InLn:ldutliu:n. bypes of amplifisas, small signal ampkSers, mullistape small sagnal ampliber design, Righ-poeer amplifess, lamge signal

ampiifier design, microwanve power combiningidividing technigues, signal disiorlion due (o inter medulation products, mullistage
amplifiers, large signal design

Cesign of e fypos of smpliers

Unit ¥: RF and Microwave Osclltator Design 12 Hours
introduction, oscillation condiions: Twa port NR: osallators, a spacial case: One port MR oscilator, condifon of stable oscilation,
dasgn of Fassision cscilaloes, generakr-luning netwarks, Fikad kequancy ossllalors, nequency mabla cscllalors,

Dscillator persus arplier cesgn

Texthooks

1 Radmamssh htalhew M., “Radio Frequancy and Wicrowave Electionics”. Prantica Hall of India, 2001
2 Helszain Joseph, “Microwave Enginearing. Active and Mon-Reciprocal Circuits”, MoSnaw Hill intamatiaral
Ediifion, 1992

Refersnce Books
I Hagen. Fadio Frequency Elecironics, Circuils and Applications”. Cambridge Unieessity Press, 1596
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2 [i-:m‘inll._ “RF Giroud Design’, 2 Edition, Newreas, 2007
3 Reinhold Ludwig and Genw Bogdana, “RF Cicuil Desgr, Theary and Apphications”, 24 Edition, Prentce Hal,
2000

Wieb - G5 UGS

1 ipsUnplelss inicourses’ 1TIEM 171051380

2 ps:Unptel e inicourses OB OR10Y 1120

3 ps:fwaesy. courserd.orgileamiif-mmwave-clrculi-design

4. psufwtaee. udamy .comicoursefbesics-of-ri-componants-malching-networ ks-and-fig-designl

Intermal pssment Pattem

Cagritjve Lavel intemal Assessaent #1 {%) Intemal Assessment 42 (%)
{ 0 an
Lz 10 a0
L3 0 an
L4 10 1d
Tatal [%) 100 100

Sanple Short and Long Answar Questions of Vanous Cognilive Levels
L1: Remember

What are the pre-requisiles for any general sysiem design’?
Wihiad is AF impedance maichieg?

Ve three applications of smit ch

Craw the aquivalent cincnt of & real eapaciarn

Ceefines powser gesn

Yin%e three advaniages fixed frequency cecilatans

L2: Understand

Explan how & two-conducion iransmission line bebeanves at fow 2nd high frequendes

Draw and neplain the cparation of amplifier and detector circuits of & genesal communication sysiem
Dermansirate the analyss of @ dmple croull in phasor domain

Disguss aboud distibeted & Lusped alement cicuil applications with examples

Explan the sleps In design procedus of class A lare-signal amphfer

Differentate between Dscillainr and ampliier design

Exglaim the principle of operation’warking of 3] YiG-tuned asdilalor ciryils b) Disleoric resanaine cirsuts
Craw an axpermanlal setup for messwing 5P end LP and explain the procedore for measaremeant

L3 Apply

1. Using KWL and KCL derve e refafonship babwaan voltaga and curant in a ransmission fine al: i} Low frequendes
i High frequancies

£ Give a neat skeich for a seniih cnan and explain clearly, saap by 3iep, bow would you use smth chan io: i) Calculale
ine complex reflection coeffichent 1) Transfer impadance from one point to olher aang (he line [} Determing the
length and location of a sherl-circuited siub Ene for impedance meiching purpose

1 WUsing tha tapped-C method, design a resorant crosd with a loaded O of 40 24 & cepie frequency of 100 Mhz that
cperates betwean 3 stunce resstance of 100 0 and a lead resistance of 3000 0. Assume lossless capaciars and
the inducior has a g of 100 &1 100 Mhz

4.  Lize the absorption method 1o maich the soerce [100+)1250) 40 a load (100009795.200) &1 100 Mhz, 35 shown in

figure balow
ot | b

5. Use Smith chart lo caloulate the tolal input admitlance of a combination of a load 2y = 50+j500 with a shunl induclor
of Le &nH al b= 1GHZ a8 shown in fgune below, Assume 3 50 0 system

Gt
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| _E

745

Init

& A powes amglifier uses 3 Gats FET lranssstor that has ke folowing Brge - signal S-pasmaters a1 3GHz in a 5041
system 511 = 6221408, 512=0.084100. 521 = 2.58.£20¢, 522 = 0.532120= P1dB = J0dBm. Design a class A
amplifiar fior maximum output power

L4: Analyze

1. Alpssliess ransmission line is connected Io-a load 7R LR = 100+ 10000, Wsing a Smith chart determing raflaction
coatficient &l B load, hie relen ioss and the refection coeflicient and (ke input impedance W8 sway from tha load
2. Alossiess fine of 300 ) is reminated by a load of Zn,  the VEWH at 200 MHz is 4.48, and the first Vies is located
&l cm from the load. Calculate the refleclion coelficient and
1. Thareflection coafficient ot Inad i 0.5 1308 The chersclaristiz impedance is 100, &8 200MHz, caloulate-) Tha
position of Ve neargs) b tha load i) The méo of vollage %o current at the laad ii) The value of the load, and V3WR
A, Aksshess IRrsmission line is connected o a kead Zu=1004 1000, Usng @ Smih charl Detarmire reflection
coefficient a1 the fosd, the returs koss and the cefllechan coefizient and the ingul impedance LB away from e load
5 Find impedance ol a devwce having reflection cosfficient of .23 with an angle of 26.5 degres
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W3 20ECD12 Bio-Madical Instrumentation I8 0 3

A1 the endlof the.course, students will be atle o

Mappéng with POs

Code Course Oulcomes Dok
Explan the varous sources of bho-electnc poteniiads in man-
AECOIZY  ctrumentation sysier L1, L2
0Ecoizs Sulne the anatomy of Cardiovasculs and respralony system L1, L% L3
| and ther measuring insiruments :
IDECHZS Summarize the functionality of patient care & monitoring L1, LE L3
T aquipment's usad fo identify the malfunction of human body
F0ECH24 Demonstrale vamus bio lelemetry instruments in the clinical L1, L2 L3
feboratony
NECHZS Idantify the different diagnostic imaging techniques and L1 1213

monifors, reconders and eleciical accident pravention method

I ‘Weaksy Qontribuling | & Moderataly Conlrbesing | 3. Strangly Contribuling, bor the alizinmean| of respeciiva Pos
L1: Remember | L2: Understand | L3 Apply | L4: Analyze | LS Evaluate | LS Create, Dok Deplh of Kaowiedgs

Unit I: Sources of Biseleciric Polenlisls 2nd Eleclrades 12 Hours
Resisting and action polentials, Propagation o acion palenlists, The bioelecic polentals, Electioges: Electrode theary, Bio
pobaniial eleciredes, Biochemical ransducers.

introcduchion fo bvo-modics’ signads

Lnit Il The Cardiovascular System 12 Hours
The heerl and cardiovasculer system, The heart, blood pressure, Characlenstics of biood flow, Hear, sounds, Cardicvasculer
measuamants, Eleciocardiography, Measwement of blood pressue, Messurement of bood flow end cardiac cutpul,
Pleghpsmagraphy, Measmemant of hesnt spunds, Event detection, PORS & T-Waves in ECGE The fiest & second heart baals, ECG
ityihen anabysis, The di-cntic nobch in the canotd pulse detection of avents ard waves, Analysis of exercise ECG, Analysis of
event relaled polenisls, Correlation analysis of EEG chanrsks.

Cormelation i!lf misscular comfrachan

Unit lll: Fatignt Cane & Monitary and Measuremants in Respiratory System 12 Hours
The elermenis of inlenshe care menilory, Diagnosis, Calbralion and reparabilily of patient manitoring equipment, Other
irstnumenitabion for mankonng patients, Pace makers, defbrilatoes, the physology of respiralory 2ysiem, ests and nsrumenliation
for mechanics of breathing, respiratary [heory equipment.

Analysis of respiranion
Undt I: Bie Telemetry and Instrumentation far the Clinleal Labaratary 12 Heurs

Infrcduction o beotelemetry, Physiclogicel paramelens: adaplable o bictelemetry, The componants of biolelematry sysiem,
implarsabba urits, Applications of lelamalry in palient cane - Tha blood, besls on biood calls, chemical test,

Auitoriation of chemcal ety

Unit ¥; X-ray and Radicisotope Instrumentation and Electrical Safety of Medical Equipment 12 Hours

Generation of konizing radiation, Instnumentstion for degnostic X-rays, Special techrdgues, Instrumentation for the medical use of
radioisolopes, Radiation therapy - physiclogical effecis of electrical curmenl, Shock hezards from elediical equipment, Methods of
accidanl prevantion,

Madern Imaging Systems: Tamogeraphy, Magnetic resonanct imagng systom, UIrasonk imagng sysiem

fehedieal AhemmHramiy
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Textbooks

1 Legie Cromwell Fred Weibell J. ard Ench Pleiffer A, *Biomedical hstumenlation and Meassrements’, b
Editian, Prentice Hall, New Deihi, 1958

2. Geddes L A and Bzéer L. E., "Principles of Appfied Blomedicsl Insiiamantaion”, 3¢ Edigon, John Wilay, Now
ork, 1985

3 VA B, " Electronic Instrumentalion and Measuremenss’, 3 Edbon, Cufoed University Fress, 2013

Reference Books

1. John. G, Websbes, *Medical instumeniation, Applicalion and Design®, 2 Editon, John Wik, Mew Yook, 1938
Z Agion, Pringples of Bio-madical Insirumentation and Measurement”, 34 Edilion, Mardl Publishing
riy, Wew York, 1955

Web Resources

1. hilpdiwww.bao12.comich1TiMoles. pdf

2 hiipaiheghened. mograw

3. hiipe:wsessinfibearn.com

4, Ktpifonier.eng hme. edisebddeciureschdingded hied

Intarnal Assessmant Palberm

Cognitive Level Intamal Assessment §1 (%) Internal Assessment 82 %}
L1 20 20
L2 50 a0
L3 10 30
Total %) 108 100

Sample Shar and Long Answer Duestions of Varous Cognitive Levels

L1: Remembear

t. What are resisting and acticn pofentiak?

2. Define EEG and ECG

3. What are the methods molved in dired! blood pressiee meassement?
4, What are e elerments of biobelermetry sysiom?

5. Wribe [hree spphications af MBI

LZ: Understand

Describe in detsl about he dinical signiicance, lead configuratian, recording methods and wavedorms of ECG
Explain tha concagls of ullisosography and mantion #5 1ypes

Discuss in delail aboud bio medical sgnals

Explain the diffarent elemenls involved in bialelemey circuits

With neat skelches gxplain bio chemical ransducers

L S

L3: Apply

List the modes of ukrasonic imagng systam and explain any one
Compere wiragonic dagnasis with x 2y diagnosis

List the instnamant used in <linkal laboratory, axplain ary ang in detals
Désciss the elements of inbensive cane monitory
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20ECO13 Digital VLS| 120 0 3
Prie- Requisite Elecirone devices and circusts, Digital Logic Design, VLSI Design

A1 the end of 1he comrsa, siadents will be abe o

Coda urse Ouicomes Mapping with POs Crak
oECnq3 1 Musirate concepls of CMOS Invener logic and Pseuco L1 L2 L3Ld
Logic uswg basic inverier oroul ;
AECO13 2 ign and analysa comivnational MOS lagic chrouils L1 LEiLs
20ECO3.3 Design diflerent fypes of sequestisl MOE foge circuils : L1, 1213
20ECO13.4  Identfy diferenl types of inlerconnects L1, L2 L3
20ECMAS Undarstand the concapls and types of semiconductor 111214
mEmony -

1. Wealkly Contnbeuting | 2. Moederately Clontnibuting | 3. Sirongly Contributing, lor the aitsirment of respecive Pog
L1: Remember | L2: Understand | L3: Apaly | L4: Analyze | L5: Evaluate | L6: Create. Daok: Depth of Knowiedge

Lnit I; MOS Design 9 Hours
Pseindo NMOS Logic - Inverer, Invester threshold vaoitage, aulp high valiage, Dulput Low valtage, gain at gate threshoid vallage,
Tienziend response, Fise lima, Fall time, Pssudo WMOS logic gates. Transisor equivalency, CMOS Invester logic.

CUWOS Javerer + Stabe Clhravacienstins, Dwnamic Chamaclprsiics.

Unit Il Combinational MOS Loge Circuits 8 Hours
WS logle ciculls with NMOS loads, Pimitive CMOS logle gates - NOR & NAND gate, Coenplex Logic crouils design - Realzing
Boclean expret=zions usang MMOS gales and CMOS gates, CMOS full adder, CWOS Irersmission gates, Designing with
Transmission gates

ACH and QL4 galas

Unit 1I:: Saguential MOS Logc Circuits 89 Hours
Behaviowr of bisteble elements, 57 Laich, Clocked laich and fip fiop ccoits, CMOS O Isich and edge inqpered fip-flap.

Cynamic Logic Circuwils: Basic prnciple, Yoliage Boctsirapping, Synchronous dynamic pess transislor circuils, Dynamic CMOE
transmission gale kegic, High parformance Cynamic CAWKOS circuils,

Mantisiable Sequeatial Giouils

Unit IV: Interconnect and Clocking Strategies 9 Hours

Intesrconmec Padameters - Capaciance, Resistance, and lecuciance, Advanced Interconmect Techniques, Teming classification of
Digital Systems, Synchromees Design, Sel-Timed Cireuit Design,

Linkt V: Semiconductor Memaries 8 Hours

Memary Typas, RAM array organization, DRAM - Types. Oparafion, Leakage currenis in DRAM ool snd refrash oparasion, SRAM
operaion Leakage curents in SHAM calis, Flash Memary- NOR fiash and NARD flash,

in-Mermary Tachnoiogy
Text Books

1. Rabeey, M, Anantha Chandrakasan and Sorivoje Migdc, Tighal Intagrated Crrouits - A Dasign Perspectve”, 2 Ediion,
Prantice Hall International, 2018,
2 Ken Martin, “Tigital Integrated Circuit Dasign”, Oxford Unimesity Prass, 2011

Reference Books

1. SungMo Kang and Yusuf Leblabics, “CMOS Digital Integeated Circuits Anabysis and Desgry’, ¥ Edition, Tata McGeaw Hil
2011.
2 Wed H E Weste David hams and Ayan Banenes. "CMOS WLSI Design®, 3° Editon, Pearson Publications, 2005

G
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Web Refarences
hitps:twens youtube comfwatch M w=[uMEE EMAD

7 hilps:tiwer youtube comiwatch Tv=wPsOhjrOd0s
3 Bt asiw e b S s inbedsi himi

Intermal Assessment Pattem
Cognitiva Leval  Intemal Assesamend 1 (%) Indesnad Assessmenl 82 (%)
L1 20 20
L2 40 a0
L3 a0 4
L4 10 10
Tetal %) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

F,
3
4

R -

A

S Gad B e

What is mverier teeshold valiage?

What & Wraesmisaion gates?

What is dynamic Lagic cirouit?

Write the: thees Iypas of Elecirical Wire Modals.

L2: Understand

Explain the concapl of krarsient responsa in MOS cirouits.
Explain aboul diflerent Dynamic Logic Circuils.

Describe the concepl of Advarced inferconnect Techniques,
Ihsstrate about DRAK and SAAM Leakage suments.

L3: Apply

Design and explain the concepts o CHOS D-Laich and edge viggesed Fliplop,
[esign @ hesc inverier using Pseudo NMOS logic

Cezign full adder using CMOS and Transmission Gate 1achnology.

Wiite abowt formation of capacifive and inductive parasiles in MOS circuils.

L4: Analyse
Skelch the MAND gate using Paeido NMDS logic and exghain &5 operation
Analyse the difference in design of circuits using CHWOS bagic ard Psade NMOS Leogic.
Analyss CMOS inverkar Log.
Analyss about diferent types of Flash memary.
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20ECO14 Satellite Communications 3 0 0 3
Pre- Requisite Artenna Wave Prapagation, Radar Systems

Al the end of the course, students will be able b

Code Courss Outcomes Mapping with POs Dok
Urrderstand the basic concepts, appicalions and Fulure Trands in

20ECO14N i
sailile commyrecalions L1, L2
Demonsirete the concepls on Orbllal Mechanics and Launchear

2060012 L1,L2.L3
Analyze the expression for GIT ebio and same asaltical probdesns on -

20ECD14.3 cokalling. Btk s LLLZLE

JOECH1444 Cemanstrale the satelite Transmdlers, Peceivars, LED and NGED L L2 L3
SyElams

20ECO1AS Henlify the conceps of Navigadoesl Alds, GPZ and &3 archirciure L1 L2 L3

Iy 'n'nh]rdanﬁmlingl 2. Muoderately Condributing | 3. Strangly Contibuling, for the atiainmant of respetive Pos
Li: Remember | L2: Undersiand | LY &pply | L4: Analyze | LS: Evaluase | LS Creste. Dak: Dapth af Krowlecos

Unit |: Introduction % Hours
Ciigin and History of Satelite Communications, Basic Concapls ol Salellile Communications, Frequency allocations for Satelliie
Sendces, Applications, Future Trends of Setallile Communicalions.

PSLV, GELY, 55LV

Linit |1: Orbital Mechanics and Launchers g Hours
Ovtital Mecharics, Lock Angle delermination, Orbital perturbasions, Orbit detesmination, lsunches and launch vehicles, Orbital
affacts in communication syslams perfermanca.

Apoges, Pengee

Linit |II: Satellite Subsystems 8 Hours
Attilude and orbet conteod system, telemetny, recking, Command and mondoring, powes systems, communicafion subsyshems,
Satelile anfmrna Equipment relisbiity and Space qualiication. Satelite Link Design: Basic transmission (heory, Sysiem nose
temperature and ST ratio, Design of down knks and up links.

Design of satefita finks for specifiad CN, Sysiam design exampk
Unit IV: Mulbiple Access Techniques 8 Hours
COMA and DhdA, dnter-mockilation, Calcutalion of G, Spresd specinum iransmission and receplion, Low Earth Orbit and Geo-

Stationary Satalite systems: Orbit considaration, coverape and frequancy considarations, Dalay® Throughoul considaralions,
System considerations, Dperational NGS0 constellation Designs.

FOMA, TOMA
UnitV: Salellite Mavigation & the Global Pogitloning system 8 Hours

Fadio and Satelite Mavigation, GP5 Position Location principles, GPS Receivers and codes, Setellie signal acquesition, GP3
Mewigetion Messaga, GPS signal levels, GPS receiver operation, GPS CiA code acowacy.

GLONAS, Differeaiis! GPS

Text Books

1 Tu:ru:m- Prat, Charles Bastan, and Jenerny Alnill, “Saefite Cormunications’, 2nd Ediion, John Wiky Pubdications, 2003
2  Pnichard, L, Rober, A Melzon and Henn, G. Supderhaud, “Saetelite Communscalions Eagmasnng” 2nd
Edition, Pearsan Publications, 2003

Gt




seadenic Rlidnilanom 2020 R | SecutsRs onl Commusicali Sogincenng | A6ELD 4 Salalisn Commuracateny |
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3, Tn, T. Ha., "Digital Saleiite Commurecations’ 2* Edition. McGraw Hill, 2000
4. R G 5 N, Radad Enginesring and Fundamentals of Navigatonal Aids”, 1K Internationgl Publishers, 2008

Refersnce Books

Dgnnis Foddy, “Satelile Communicalions”, 24 Ediion, MeGraw Hll 1995
Richinaria, M., “Zalelile Communications: Design Principles” 20 Edilan, BS Publications, 2003
Aganwal, D. C., "Sateliie Communication”, 5% Edition, Khanna Publications, 20028
dja Raeg, K. W, “Fundasentals ol Sacelile Communicalians”. Prantica Hall of kadia, 2004
pu Sasi Bhushara Rao, “Microwave and Rader Engessenng”, Pearson Education Chennal, 2013

L o= L P

Weh Flespu::as

1 ’ boes: bl oureducation. in/satelile-launching-mechanism/
e [hvreew slideshara. netManikanlaswamySeerip/sateliite-orbit-an d-constellationdasign
3, Wmipsenve slprocus comhow-gps-sysiem-works

Internal Assessmeni Patlen

Cogritivg Level  Intemal Assessmant 41 [%) Internal Assessment 42 %
L1 35 35

L2 a5 5

L3 30 30

Tetal (%) 100 100

Sample Short and Long Answer Questions of Varicus Cognitive Levels

L1

T - I S O

e

Rememher

Wihat is Salellia?

Gitve fhe requency ranges of VHF, UHF, [ and 8

Wikt s meant by transpande?

(Giiwe |he teo segments of basic saielie communicaton
Ligl bus bypes of COMA

Calina noise taciar

Yirige threa mape souetas of ence ina GPS recaiver

Understand

Discuss the various sasalite services In bref

Criaw & basic Hock diagram of satefile comemunicabion system and explas c3ch block m detad
Explain in detal aboul af Ofbil perturbations

Explam ke TOMA lrame stucture

Cvaw describe the working of fransmitier and receiver block dagrams of an earth station
Eseplain the funclion of the nan-cobanend dalay iock ioop in GPS recaiver

L3: Apply

Lh e L B

Stale and derive the exprassions for the ook angles with help of nacassary diagrams

Siale the Kepler's laws. Discuss ils imporiance in satelliie communicalions

Calcilate e O witk inler moduiation

Hiwibo debesming the aplimum orbital elitude™ Explain in detal

Desoribe the technology of range e budged wsed o provide acousacy in GRS Cih code recaiver
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20EC015 Digital Image Procassing Techniques 3 & 0 3
Pre- anqlslh Dagilal Signad Procassing

At the and|of the course, sludants will be able ko

Code Course Duicamses Mapping wills POs Dok

Daliring the digital image, repregentation of dotal image,
preceasing and Know the advaniages of representation of Lt
digital images i ransderm damain
EﬂEEEHE.? How an image can be enhanced by using Ristogram
dagradation, image resioeetion lechriques using spatal -
Hllers and frequency domain
Z0ECO15.3 Analyze pseudo and full color image processng lechniques L1, L2213
20ECO15.4 Kaow the détection of poinl, line and adges in mages, edge
Inking theawgh local processing, global processing, L1 L2 L3 L4
Understand ihe redundancy in images, vanous image b
compiEssion echninas
ZOECO15.5 Krow ihavideo technalagy from analog color TV systems
io digital video systems, how vadeo signal is sampled and L1 L2 L3
filering npesations in video processing
1. Weghly Coniributing | 2. Moderalely Conlributing | 3. Stongly Cordnibuting, for ihe aitainment of nespecive Pas
L1: Remember | LE Underssand | L3: dAppily | L4: Analyee | LS: Evaluate | LE: Create. DoK: Daplh of Knowiedge

Unit [:Fundamentals of Image Processing and kmage Transforms 9 Hours
Intreduclicn b Image Frocessing, Fundamental steps in digital image processang, components of an image processing sysiem,
imdge sampling and quaniizaion, some basic rlaionships betwean piels, Need for yanshorm, image vansforms, Valsh wansform,
Hadamard Iransform, Haar bansfoms, slant ianslom, Disciele cosing iransiarm, KL fransfonm.

Faurier transfont, Discrate Faurer frangfom

Unit II; image Enhancement and Image Restoration 9 Hours
Histogram processing, Fundamentals of Spatial fillering, smoching spatial fillers, sharpening spatial fiters, Selectiva fftering, 4
medel al the image degradatian | Restoration process, Moise madels, restoration in the presence of nosa anly-Spatial Fiterng,
Estimaling the dzgradaticn funclian, Inverse hering, Minimum mean square s (Wiener] flierng

Basics of fiteriig in Frequancy domain

Unit Ik Cobor image processing % Hours
Calor fendamentals, color modals, pseudo color imaga procassing, basics of full color image processing, colar transformations,
smoothing and sharpening, Image segmentation based on color,

Wevse i GOk Mrages. ool Imane comession,
Unit I¥; Image Segmentation and Image Compression 3 Hours
Infroduction b jmage ssgmandation, Poirt, Ling and Edge Delection, Region based segmenlstion, [mage segmentalion based an

fhneshoiding, Imbmducton o compression, Classifcation of image comgression schemas, Fundamesials of information theory, Run
lerwgih coding, Shannan - Fana oxding, Hutiman coding, Arhmetic cading, LIW aoding,

Heetl fov agel com presson
Unit V: Basic Steps of Video Processing & Hours

Argiag Video, Biglal Videa, Time-Vaning Image Formatcn modets: Three-Dimensional Mabon Modals, Geamelne Imsge Farmalian,
Fhotometric Image Formation, fillenng operations.,

Samping of Wicko signais

Gt
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Texlbooks

1 Gonzaks and Woods B E. “Digital imege Frocessing”, 3Edilion, Pearson, 2008
2. Tekalp M., “Digital Video Processing”, 2Eiilion, Prentice Hall Infeanational. 2015

Reference Books

1. Jeywaman 5., Esskkiajan 5. and Veera Kuemar T, “Digital lmage Processing” Tala McGraw Hill, 2009,
2 Yao Wang, JoemOsiermann and Yaquin Zhang, “Video Pracessing and Communication”, |4 Edien, Prantice
Hall intarnational, 2017,

31 Scomellmibaugh, "Digital Image Processing and Anafysis-Human and Compuber Vision Agplcatan with CUIP
Tools™ 2+ Edition, CRC Press, 2011,

\Web Resources or Links
1. hitps:iweer imageprocassingphace. com'
I1“p5:tﬂnnlnmmmes.nplel.ac.kfm:19_eeﬁ&'ﬁeulew

Internal Azsessmenl Pattem

Cegnitvg Lavel Irgeiral Asspssmant &1 (%) Intgrnal Assassmant ¥2 (%)
L1 20 20

Lz a0 a0

L3 20 20

L4 an a0

Tatal (%] 100 100

Sample Ei'mﬂ and Long Answer Questions of Varous Cognitive Levels

L1: Remember

Wil ia meant by pined?

Define Digital Imaga

What dao yow mean by onor modadsT
What is Image transiomi?

What i Image enhancemend?

AN e Lh by s

Understand
Explain Image Restoration Madels
Explein Image Comparession wechniques.
Explain Analog Vidsa and Digital Vidao.
Explain Line: based segmentation,
Explain Salectii Fiteding.

L3: Apply
1. Dwaw The Basic block diagram of the image Frocessing.
2 How the order stalis$cs fikers are remove the Inpulsa Baoise.
2 Draw the image Restoration and degradation diagram ard apply W estimation of dogradaton fuscion,
4 How o cassity the Image compresson,

Ld: Analyze
1. Discuss Shannon-Fano coding wilh neat example,
2 Destribe Huiman coding Arithmetic coding
3 Discuss Arghmetic coding with neal sxampla,
4 Desiribe spatial fiering and Irequency Higring techniques,
& Discuss Color image processm) lechpigess. ; I%

PSP
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20EC016 Embedded System Design 3003
Fre- Requisite Eiacteonic Devices & Circuits | Microprocessor and Microcanbralier

At lhe end of lTe-:mrsa. students will be atls (o

Code Crurse Outcomes Wapping with POs Dok,
20ECDIE Ilndu-;smd- lhe basic concepls of an embeddad sysiam L1.12
Describe he Hardware components required for an
20ECH6.2 systom and understand 1ha dasign approach ol L1, 12
ambecdded hardware
Discuss  the varous embedded fimware design
20EC01E.3
epproaches on embeddad enwironment LS4 14

Undersiand how ioimeqrale hasdware and Rrmaase of an
20ECOIG.A )

emnbadded system using real Bme opeating syslem LZ2,13,14
20ECNE.S  Undersiand and apply kardware & soffware archileciues Lo L2 L3

1. Weakly Gonributing | & Moderately Conributing | 3. Strangly Conlributing, for the eniainment of respective Pos
L1 Remember | L2: Understand | L3 Spply | L4: Analyze | L5: Evaluate | L6: Creste. Dok: Depth of Knowladge

Unit |2 Introduction to Embedded Systams 9 Hours

What is enbedded system, embedded systems vs.general computing sysiams, history of embedded systems, and classiication of
embedded gysiems, meor application areds of embedded sysiems, purpase of embodded systems, the pical embedded syslem-
core of the embeddad system, Sensoes and Actustors, Commurication Interface Characlenstics of an ambedded sysiem, Quality
atiiibizas of embaddad sysiems, AppRcation-spacilic and Domain-Spadfic axampies of an ambedded systam.

Memaory

Unitl: Embedded Hardware Design 9 Hours

bnalog and digital electoric componenss, UD fypes and examples, Senal communication devices, Parsllel device ports, Wieless
devices, Walchdog limer, Real tme clock

Ragef circull. hrownoed profection cieud
Unit 11I- Embedded Firmware Design 9 Hours

Embodded Firmare design approaches, Embedded Frmwae development laingusges, 1SR concepl Intérrupl soufces, Inlermpt
servicing mechanism, Mukps interupls, DRA, Devce drives programming

Concepls of C vavsos Embadoed C and Compiar verses Cross-oompar,
Unit IV: RTOS and Hardwares software Co-design 3 Hours
Ciperating sysiem basics, Typas of oparalingsystams, Tesks, Process end Threads, Mulfprocessing and Mullitasking, Task

Schedulng, Thepads, Processes and Scheduing, Task communication, Tesk synchronization, Device Drivars, Fundamendal |ssuss
in Hardware Soltware Co-Design, Hardware Softwane Tradeolis.

iagrabion of Hardware andFirmwane
Unit V; Embedded System Development, Implementation And Testing 9 Hours
Tha intagreted development environmeant, Typas of files genemated on cross-complietion, DeessamblenDecomaiier, Simulalos,

Emulalors and Debugging, Tamget hardware debugging, Embedded Soltware deavelopment process and fodls, Compdars and
Linkers, Debugging loels, Quality assurance and tesiing of the design, Testing an hest maching, Smulalors, Labormary Teols.

inferprelens

Texi Books

1 Shika K'Y, “Introducion o Embedded Sysbems”, 2= Edion, MeGraw Hill Educaton 2017
2. Raj Kamal, "Embedded Sysiems: Architectre, Programming and Design®, 3¢ Edion, MeGeaw Hil Edecation, 2017

(s
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Hefg:ranne Books

1. Frank Vahid, Tony Givargis. "Embedded Sysiem Deson”, Joha Wiley Publications, 2001
2. Lyl @ Das, *Embedded Systems”, Pearson Publicaiians, 2013,

Wel References

1. hitpi¥npted.acin‘courses 108102045/
2. hitpieeew. embedded com

Inj:al Assassment Paltem

Cagnith L nlarmal Assessmant ¥1 [5) Inlemal Assessment #2 |%|
L1 20 0

L2 0 20

L3 e 30

L4 20 20

Talat [%) 100 100

Sampha Ellwt;:nd Long Answer Questions of Varicus Cognitve Levels

L1: Rermember

1. Defing embedded sysiem

2. Lisl e types of fles ganerated on ooss-compiaton
3, WWhal gee Timer and counling devicea?

4. List he differant applications of embedded systems,

L#: Understand

Explain the various puposes of embedded systems in dessil wilh idlusirasve examples,
Hiustrate the different onboard communication ntariace in brief

Clazsify the diffesant approaches evadable for embadded firmeere development
Explain the diflenen| characiprisics of embadded Sysiems in dalail

L bk

L1 Apply

Campsare general purpasa processor and spplcatlos spechic Insiruckon g8t processarg with an example,
Explain the sequence of operation for communicating with an [2C slave device.

Explain wavious /o devicas in detail ¥ Manlion the signals wsed by Mo devices for imemupting

List and describa the threa fpes al RDM and RAM,

Give exaenpies for small scale embedded syslems

R B B RS —

L4: Analyze

fnalyza how threads and process are sefated

Discuss the rle of Real Time Clock in embedded system
Cizcusgs the role-of Waich dog Timer in embeddad sysiam,
Compsre PLD and ASIC.

Compare RISC and CISC processors

[T X

CONTROL COPY ATTESTED

Chairmman
Board of Studies(ECE)




HEESIT | Rcndemic i'_':l.-l:.u:..'-i.i LC iR Eooirmies it Gommaiusiian Engu':n:u-.:; VIGEDGIT Sonipesddod Sysier: :'.."q'::-|-=.=
Agpropved ndv BOS & 5 ACKH | Agplcable G fhe sthadents asmited from 2022-23 and we ACY 2023-24

20EG017 Smart Antennas 300 3

Pre-Requisite Electromagnatic Waves & Transmission Lines, Antenags & Weve Propagation

At the end of fhe course, studants will be able 1o

Code 'E%uuma Outcomes Mzpping with FOs Dok

20EC017.1 nm;:;rmhmmhﬂﬂmmkummns 11,1213
ZGECOT.2  Understand he architecture and arays of Sml Anlennes L1, L2 L3
J0ECO17.3 Mmﬁr;d the differenl 1echniques invaived B Sman L1,12,L3
ECHIT.4 m?;TMEMM of COMA for spatial processingin L1123
206C017.5 mf' Hﬁfﬂmﬂm aroipals of COMA system L1,L2,L3

1, Waakly Contributing | 2. Mcderataly Contributing | 3. Strangly Cantributing, dor fe atiainment of respective Pos
L1: Remember | L2 Understand | L3 Apply | L4: Ansbrze | L5: Evaluate | LB: Create. DoX: Depth of Knowledge

Unitk: Intraduction to Smart Antennas 3 Hours
Pardomance Improvemant, Faasibdily, and System Considerations, BeamForming and Directos-of-Araival Considerniions Spaial
Precessing sl 'dlh'imlnss Systems, Key Benafils of Smarl Antennas . Smarl anlenna introductisn  sman anbenng configuration

Appdeation of Anlenvs Arays Y Mobi Communications

Unit [1: Smart Antenna Architecture and Arays 9 Hours
SOMA, archilefture of amart antenna systems, The Veclor Charnel Impulse Response and the Spallad Signature, Spatial
Proceasing Recevers, Fied Beam forming Mehworks, Swibched Beam Sysiems,

Beam tmww-:rmm

Unit lIl: Smart Antenna Systems 8 Hours
Adapbve Anlenna Systams, Wideband Smart Anbernes, Spatial Diversity, Dvarsity Combining, and Sectonng, Cigilel Redis
Receiver Techriguas and Scitazre Defined Racies for Smavt Antannas, Transmissicn Beam farming.

Soafial Divivsiy

Unit [ Smanr Antennas Technigues for COMA 9 Hours
Non-Caharenl COMA Spalial Processors, Coherent COMA Spatial Processors and (he Spalial Processing Rake Feceiver, Mulli-User
Spalial Processing, Dynamic Re-sectoning Using Sman Antennas, Cawalink Beam fornig for COMA,

Spaiial Processing

Unit V: COMA System Improvement Lising Spatial Filtering 8 Hours
Fange Extenzhon in COMA, Single Cel Sysiems with Spadal Fiteslng at the 1595 Base Stfion, Reverse Channel Perlarmance of
Mul-c2l Systams with Spatid Fiteving at the Base Siation, Range end Capacty Analyess Using Smart Antennas - A Vecior Based
Approach,

Reverse Channel Spatial Fillanng af the WLL Subacnber Linit

Text Books

1.5 Reppoport and LG, Liberfi, “Smar Anbennas far Wireless Communications®, Prendce Hall, 1599

Tapan K. Sadkar "SmartAniennas” JEEE Press, John Wiey & Sons Pubiicalions, 2003

L.C.Gedan. “Apphcabions: of anberna arrays fo mosde communicalions, Part £ Perlormance improvement, leagibilly, and
system coasidemtions’, Proc IEEE, val. A5, mo, 7, po 1031-4060, 1997,
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Reference Books

1. C. A Balanis and P. | boannides, nkoducton [ Sman Ankenngs”, Margan & Claypood Pubdcatian . 2014
2. Framk Grogs, “Sman Antennas with MATLAB", McGraw-Hil Professionad , 2015
3. Lal Chand Godara, “Smat Antennas”, CRC Press

'l.l'u'EI:l Feferances

1. htpsiwww. youlube comiwalchPv=Hg_JBLgGrE
2. hitps:iheoew. |l mitedwouireachfadaptive-antennas-and-phesad-arrays-online-course
Internal Assessment Pattem
Cegpiite Lt!l&l irtemal Assessment #1 (%] Inlamal Assassmant #2 (%)
L1 20 20
L2 40 30
L3 £0 &0
Titad (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remember

1. itssl arg ihe feafurgs af 3 smar asienna system? Wirite benells of Smarl antennas. Alsomintios lew applicalions ol smar
aniennas in wirgiess systems

£ Yihal are the principles of Hake eceiver in detil?

3. 'Whal js swiched beem sysiem?

LZ: Understand

1. Discugs the cancept of Anlenna team faming

I How mutual coupling betaeen tha antennas in an armay afed e desired receplion of Ihearay? Explain this by considaring
an anay of twe anlannas Busirale the diffarence bebween raft foundation and shaliow fourdalion

3 D#eréntiste Fixed Beom forming Metworks énd Switched Beam Sysiems

4. Musirase the pringiple of Mulldiser Spasial Processing

L3: Apply
Cemomsrate he concepl of adaplive anlenna systam by cansidaing the case of beam foming
Descrioa how the weight vaciorssl adapiiva armay are adjusted by consland modulus algorithm

hpply Vecior Based AppraschinalyssioeshanceRange and Capacily Usng Sman Anennas
llustrate the Software Dafined Aadias for Smart Anlernas

o ey e
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20ECO18 Process Control Instrementation 1 00 3
Pre-Requisite Conltrol Systems

Al the end of the course, studants will be sbie to

Code Comrge Quleames Mapping with PO Dek
mecnia Understand vanous process vadables and dynamics of RRERE

paErAMmSiars .
20ECHIA. 2 A!w,'u various process chamctenstcs and conted modes L Lz 13
anecnia 3 Demonsiiate conirller setlings and methods lor ring ol L1 L2 L3

condrollers e
ECH1a.4 ustrale diferent pheumalic, sleciic and hydraulic

aclualors Hita
20ECO18.5  Design of differant comird syslems LI, LZ L3

1, Weakly Contributing | 2. Mederatedy Congributing |3 Strongly Contributing, for the aiainment of respective Pos
Lt: Remember | L2: Understand | L3 Apply | L4: Analyze | LS: Evahuste | LB: Crezte. Dok Degth of Knawledge

Unit I Process Oynamics % Hours
Process verishles, Load varables, Dynemics of simple pressure, fiow, kevel and lempersiee progess, inlaacting and
non, imeracting gystems, conlmuous 30 bakch process, self reguiafion, Servo and Regulator operadon.

Single variable, ndependen! vanable, inlarsctve sivgle varishls. compaund varabis, multivarable conired systems
Unit I: Controller Principles 9 Hours
Process characledistics: process equation. process oad, process $ag, sell regulation, contral system paramstars, Controlier Modes:

Discortinuows conbol modes, two posiion mode, mutiposilion mods, Conlirucis contraliar modes; Proportiona! conbnol modes,
friegral control mode, Dervasve conmral mods, Composile confrol modes: Pl 80, PID

FPepcass chwvachnishes: process egualion, proacsss &, process (&g

Unit lll: Controlber Settings and Tuning of Controllers 9 Hours
Evaluation critgna 1M4ih decey ralky, IAE, IZE, ITSE, ITAE | determination of oplimum setfings for mathematically describad
peocess usng lime maponse and requency response, funing of controllars, process curve reaction method, conlinuous cscillation
mihed,

Damped dacnifadion malhod

Linit IV: Final Control Elerments and Control Valves 8 Hours
I Cameerer, P corvedes | preumalic, eleciie and bydraulic #ctuaions, velve Posillioned | Gonieol valves, chasactensiic al conined
valves, wmr;:.'. Globe, Butierly, diaphragm, Ball valves, Canlral vahe sizing, Cavitalion, Rashing.

ifterent fepes of Mhe Achistors Peeumalt, Hydraulic
Linit | Multiloop Control System 9 Hours

Feed forward cpniml, Feed Forweed Feedback Contralier (FFFBC), Ralio control, Cascade: cantral, Split range, mullivariabie
oantred and examples fom disdlation columa, Boiler systerm and kaat exchangar.

Adapiive conind systams
Text Books

Eciman, 0. P. , “fwlomadic Frocass Control’, Wilay Eastem Lid. Kaw Delhi, 1983
2. Custig, DU Jobmsan, “Process Cantral Instrumenidation technclogy”, 8 Edilian Prentica Hall of Internationsl Publishars.

Reference Books
1 Kaishna Kant “Computer based Industrial Control®. Prentice Hal of India Pvt, Lid. 2002
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Slephancpoulos, “Uhamical Progess Contied, An intoducies Lo Thaory and Practice”, Prentice Hal, Bese Dethi, 1559,
Liptak_ B. G, "Process Gonkol. 3 Edifion. Chiton Book Comperty. Pennsyhvania, 1395
Web Relerences

I'ﬂlp:n!mmw.p;-m&m.mcmastaf.ian'lnshunwmnmhfgu-inﬁ!.MM
hupsHinsrumentalioniools comfwhat-is-process-contral!
hiltps v youtube. comwelch PvskiGOhehHE A,

Internal Assessment Pattern

Cognitive Laval  |niornal Assessment #1 (%) Intesnal Assessment 2 [%)

L1 20 20
L2 A0 30
L3 40 60
Tatal (%) 100 100

Zample Short and Long Answer Questions of Varlous Cognitive Lavels

L1: Remember

2
]
4

S e Py

What are dffererd process vanables?

What is leed fonward feedback contollar?

List thraa typas of discontipaous conined modes.
Write: bo chanacherisics ol contol vahes.

L?: Understand

lu=trate difierant controlies mode oparatons.

Expiain the aperation of PID contnoller,

Dezcribe WP Converlar aad PO converlar.

Disciuss about confinuous osciltion methed & damped cscilation medhod.

L3: Apply
Design a PID contol and explain it apeation

Design imterfacing and nen inlerdacing syshems.
Design a rakvariable contral system for Boiler gystem,
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Z0ECT13 Analog VL3I 3 oo 3
Pre-Requisite VLSI Design

Al the end of the course, sludents will be able (o

Coda Course Outcomes Mapping with POs Dok

20ECD18 I:{m.ulhn eauivalant circuits of MOS basad Analog VLS] ard L1132 13
analyse their perlormance i

20ECO13.2 Analyze diBerert curfent mirrors and the irequency response

ugid b kg 1C amplifiers £ ikd L8
20ECD8.3 Design sngle and malli-stage amplifiers for desired gain, L1312 L3
bandwidth ;
20ECO19.4  Anslyze different Dala Converiars L1, L2.L3 L4
20ECO19.5 Design differani nelse amplifiers and Power Amplifens L, L2 L3
1. Weskdy Conlibutiag | 2. Maoderalsly Canlribuiing | 3. Stengly Condribuling, for the stismment of respecte Pas
L1 Remember [L:E: Lrderstand | L3 Aaply | Ld: Analyze | L5 Evaluate | L Crese. Dok Depth of Knowledge
Unit I; MO3 Devices and Signal Models % Hours
W05 Cevica Ogeration, Small signal madels, Single Stale Amplifiars,Ditlarential Amplfers.
Chamaclanstics aof MOS5 Devices
Unit Il Frequency Response and Compensafion 2 Hours

Cureent Sources and Mirmes, High frequency responze of Anslog crouits, Design of Operational Ampiifiers Stability Compensation
Frequency Compensation
Undt Il Bandgap References 8 Hours

CMOE Processing Techaslogy Layoul end Packaging, Bandgap Relerences Supply independent lemperalure inde penden
referencas constan Gm biasing

GmAd mathodakagy

Unit 1V: Mied Signal Circult Design 8 Hours
Swibched Capaciler Cirouits, Date Canvereter Fundamensais, Myguis Rete DA and 450 Converers

varspaptng Coirredars

Undt V: R¥ IC Design 8 Hours

Cancepls in AF ]Jﬁign.Tmnmr-'u Aschiteciures, Low noise Amplifiers, Oscilators, Phase Locked Loaps, Power Amplfiars
Mixer Design

Text Books

1. Shih Chii Liu and Fiodney Doeglas “Analog VLS! - Circuits & Principles: Cirouits and Principles’, MIT Press Mew Dathi,
2002,

2 . P Rabasy, A P. Changrakasan, B. Nikolic, Tigtal Integrated crcuits: A design perspeciive”, 22Ediiion, Frentice Hall
alectronics and YLE| series.

3. Behzad Razavi , "Design of Analog CMOS Integrated Circuils”, Tata McGraw Hil, 2007

Feference Books
1. Philip E. Allan and Douglas R. Holbeng, *CAOS Analog Circut Desgn”, 3¢ Edition, Oxlord,

2 Kang, 5. and Lebiehici, ., "CMOS Digital integraled Cincuils, Analysis and Design”, ¥Edition, Tata McGraw Hil
3 Pucknell, D A aedl Eshraghian, K., “Basic V151 Design”, 39 Edikan, Prentice Hall niematianal.

e
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Weh References

1. nptel acincontentistorageicourses’ 117101 106 downloadsl 15.PDF
2. nplel.acivconientistorage2icoursas 117101106 download =1L 7 POF

Internal Assessment Pallem
Cognitive Level Intesmal Assessment 81 (%) Ingznal Assessment &2 (%)
L1

20 20
L2 | @ 30
L3 a0 a0
L4 20 20
ot %) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remember
1. \Whatfis a differenlial armpier?
2. Draw fhe small signal madel of MOSFET
3. Defme swiched capacior cirouits
4 \What e difarent Moise Amgiiors?
5. Daefing phasa locked kap

LZ: Understand

Ditferantiale small signal madel chaaclesislics of MOSFETS
Hostrate B chaaclenstics of cament miror cicuils

Describe the frequency compensaton lechnigees of CMOE circuils
Differéntiate sempling converiers

Compare A0 and DA Converers

L3 Apply

Deetiva the gain far cammen source ampliier with cument mimor load

Defing the squation for resolution in AT Corvarers and explain

3 Dervd an expression for drain curent D for NMOS in diferent regions of cperation

Loty e . o

Pug e

Ld: Analyza

Dicuss Cidierent dala comvertors
Discuss Low roise amplifiers

3. Descrive swiched capacior drouis

[ —
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| PE | EDLCI}II} Radar Engineering 3 0 0 3
Pra- Requisite Anglog and Digiisl Communication, Anenna Wave Propagation

Al Ihe end of the course, studants will be able o

Code Gourse Outcomes Mapping with POs Dok
OECIZ0.1 U;Tﬁ;ﬂﬁmﬁmm RACAH System and L1, 0213
IOECO20.2 mﬁnﬂ: woiking principle and appbeations of CW & By e
aecnan 3 Hessity and demonsirale (he principles of operation of MTI ~ L1, L2 L3
20ECI20.4 ﬂ:%::r and pnderstand the wordng principle of tracking L1 L2
J0ecoe05 Compute end demonsirate the Malched fiter, displays and L1,L2,L3

phEse array aniennas

1. Weakly Contibuting | 2. Moderataly Confribeting | 3, Strangly Cantribuiing, dar ®ie atininmesi of mspective Pos
L1: Remember | L2: Undessiand | L3: Apply | L4: Analyze | L5 Evatusate | LG: Create. Do¥: Depdh of Knowledge

Unit |; Basics of Radar and Radar Equation 4 Hours
Basics of Radar: Introduction, Masdrum Linambiguous Range, simple Radar range Equation, Radar Block Diagam and Operation,
Radar Frequancies and Applications. Predichion of Renge Peformence, Mirimum Deteciahle Signal, Receiver Nolse, llusimalive
Problems. Radar Equation; Medified Radar Range Equation, SNA. pobabity of detection, probabiity of Fake Alarm, itagration of
Rader Pulses, Reder Cross Section of Targels (simple targets - sphare, cong-sphane), Crespng Wave, Transmitier Power, PRE
and Range Ambiguities, System Lossas {[Bustralive Problems).

Anterng Pavameis, Caoss-Sechon Fueluatians

Unit 1E CW and FM-CW Radar 3 Hours
CW and Fraquency Modidated Radar | Deppler Effect, TW Radas - Block Dizgram, Isolatior batwaen Transmilter and Recaiver, Non-
zem IF Recaiver, Heceiver Bandwidih Requirements, Applications of CW radar Dlusiratve Prablems FM-CW Radar Aange and
Doppier Medsuremanl, Block Diagram and Characleristics. FM-CY altimessr, Muliiple Frequancy CWW Radar.

Mafched filer deleclion, Airbone Coppiar Navigation

Unit 10 MTI and Pulsa Doppler Radar 9 Howrs
Infroduction, Princple, MTIE Radar with - Power Amplfer Transmiber and Power Osciiator Transmifer, Delay Line Canceliers -
Filter Charactenslics, Sind Speads, Dauble Cancellation, M th Cancalation Staggered PRFs. Range Gated Doppler Filters. MTI
Radar Parameters, Liritasions o MTI Pefarmance, MT versus Pulse Doppler Aadar

Digital signaf Procassing, MT/ Radar Procassar

Unit IV Tracking Radars 9 Hours
Tracking with Radar, Types of Tracking Radars, Sequential Lobing, Conical Scan, Mono putse Tracking Radar - Ampliude
Comparisan Mono pulse [one- and two- coordinates), Phase Comgpanison Mono pulse, Tracking in Range, Acguisiion and
Scanning Patterns, Comparison of Trackers

Servo Sysiem, Migh-Range-Resoiution mancpulss, Tracking wifr Survedfance Radar

Unil . Deleciion of Radar Signals in Moise 3 Howrs
Intrpduciion, Matched Filer Recever - Response Charactenstics and Denvalion, Comelation detection and Grass=cormalabon
Receiver, EMciency of Mon-matched Fillers, Malched Filler with Mon-whae Nomse, Moise Figure and MNoise Temperatue, Redar

Recewers -Displays - lypes. Duplexers - Branch type and Balanced fype, Ciroustors as Duplexers. intoduction to Phesed Aney
Antervias - Basic Concspls, Fladiation Patiern, Seres versus parallel feeds, Applications, Sdvanlages and Limitafions

Bmmaﬁdﬂtﬁm Hidih changes, Radomes:

g
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Text Elu-ql.ﬂ

1 Menill, |, Sioindk., Inboduction o Radar Systens”, 2% Editlan, Tala Me-Graw Hil Spedal indian Ediion, 2007,
2 Rau G. 5 M. “Radar Enginoesing and Fundamesials of Navigaticaal Alds™, LK. inl. Pusiishing houss . Lid, 2008

Refarence Books

Skalnik, M. L. “Introduction to Radar Sysiems®, F2Ediion. Tala Me-Graw Hil, 2005,

Byson Edde., *Radar Principles, Technology, Applications”, Pearsen Edecaion, 2104,

Peylan, 2. Pabies, Jr,, “Radar Prinoples’, Wiley Pubdshers, New York, 1004,

Weark, A, RAichards, James, A. Schear, Wiliam, A Holm and Yesdee , “Principles of Modam Radar Basi Principles”,
Scitech Publishers, 2010,

\Web Resources

1. hitpsifnplel acin‘oourses/ 108105154
2 tpsdinglel acincourses'11 7107005
3 hitpsiffreevidecdeciures comicourse/d4 38/ nplel-analysis-design-principles-microwave-antennas/17

Inbernal Assessmen Patlem

Cogritve: Level Inbemal Assessmani 81 (%) Internal Assessmant #2 (%)
L1 an 30

|2 40 A0

L3 30 0

Tatal (%] 100 100

Sample Ei_mri and Long Answer Questions of Various Cognitive Levels

L1: Hamamhar

Dafine signal to nose ratin

Wihat Is maximum unambiguous fange
Witidd s Doppler effect?

Mentian bea saliant d2atuees of FMOW radar
Wihat is dulay ing canpaler?

e two applications of MTI rada

Wil is smgle fargel vacking radar?

Wiring twa companisans of rackes

Dedine noise semperaiue

Gke thres salient leafwes of maiched Alier

: Understand

Crascrio tha operaion of radss block diagram
Crayw and eaplain CW rodar with nomeere IF receivar
Viride the applicatians and merils of continuous wave radar
Explain, how e various unwanied signals causes smarg in FM alimneler
Crescribe he operation of BTI Radar wilh power asallalor lransmites
Craw and explain theee pulse cancziern
Describe the operation of conical scansing method
Craw and coplain the biack diagram of cre-cocrdinate amplilude-comparizon mono pulse Iadking radar
Draw and gaplain Eatanced duplaser
Explam the merils and limilations of phased aray anberras
L3: Apply
1. Darive simple radar rarge equation
2, Dorive medified radar range equalian
3 The pulss Radas has 8 masimam ranging capacity of 90 km for iargats hawng coss secton of 20 me. ¥ the peak transmitlar
power 5 ncreased 15 limes, he anlenrs gain incesses 3 wmes, delerming the pew mendmem ange delecion capalilty of
the Radarwhose Rader cross section is 4 me
Withisuilable epressions dscuss aboul mulfiple frequency CW adar
Detesmine the firal Free blind speeds of MTH opesatng at 9 GHz wilth @ PRF ol 975 He

— O O = O L e G T s E' ;!ﬂ'w--l-u'-una-uu—-

L=l

e

(.




WERIT | Academic Regulanon 2020 (A1) | Eegnoncs and Commantaesn Ergineeting | Z0ECOED Radar Engisanng |
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G, Inmong pulses radar o anleneas 2o used (0 poduse @ phase difference of 28+ beneaen the echo signals. It opedates &
frequency of 1.5 GHz. Find the spacing between e anlennas il the angle B=15

7. Derpea an axpression for noise figure of M netwaiks in cascade

& Derive the equaiion [or maiched fier resporse characlerktcs

5. Anghze the Radzin paflern of Phated aray anlenras

10, 'With suitable expressions discuss about beam sieering and beam widih chasges
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20EC021 Video Processing And Application 3 00 3
Pra- Requisiic Digital kmage Procassing

AL the end of the cowrsa, students will be able o

Caode Course Quicomes Mapping with POs Dok

20ECOZ1N wmﬁmmnmuhw-mmmng L1, k2, L3
20ECO21.2  |Eskmale the 20 Motion LT, E2, 13
20ECO21 .3 |Anuhm the eading ] L1, L2, 13
20ECO21 4 !Lkdaralund the concegt of Obped Detachion, L1, L2, L3
20ECO21.5 :l.!ndmw-d the conozp of Frameliffererencing, L1 L2 13

|, Weakly Congibuling | 2. Moderately Cantibuling | 3. Stoegly Contiibuting, lce B atssnment ol respeciive Pos
LY: Remeniber | L2: Understand | L3: Apply | L4: Analyze | LS: Evabiale | L§: Ceoate. DoK: Deplh of Knowladge

Unitl: Introduction 8 Hours
Besic Steqs of Video Procassing, Ansiag video, Cigitel Video, Time vasying Image Formation models @ 30 motion modeds,
Geamefric image fomation, Photomefric Image formalion, samgpling of video signals,

Fillgning opevalipns
Unit I 2-D Mation Estmation 8 Hours

Opbical Nlaw, paneral maihodalogies, pixel based molion esimation, Block matching algorithm, Mesh based molion Eximason,
giobal Motion Estimation, Region basad madion estimation.

Region bared mobon esfimation

Unit lll 2-0 Motion Estimation 8 Hours

huli resolutian motion estimation, Wavelorm baged cading, Block besed transfarm coding, Applcation of malica estimetion in
video coding.

Frsdiciivg coding
Linit IV Applications-! 9 Hours

Object delection: Mowng camers, Object delection approaches, Threshalding Multigrid idertification of regions of intanest Edge-
hased detection (spatiad differentiation’),

Space signatue

Unit V; Appligations-|| 9 Hours

Frame dfierenting Background frame diffesancing inferdrame differencing Feature aggragalion and object tracking Object
recogniticn -.'nlhdﬂp leaming, Face detecton and tracking

Conciusion & Falure Scope

Teuxd Books

I, Y=o wang, Joem Ostammnann and Ya - quin Zhasg, “Vider processing and commuricaten 12 Edition , Prentelce Hall india
¢, Thomas B. Moeshmd, *iniroduction o Videe and Image Processing”, Springer, 2012,
i John'Woods, "Multidimentional Signal, fmage and Video Processing and Coding”, 2%EdSon, Elsevier

Reference Books

1. W Td'umaﬂ *Advanced Elactranic Communicatian Systems”. &8 Editian, Peanson Education, 1908,
I H:lﬂ'l-.h:t "Wigeo Demysiified” A Hand Bock Jor the Digial Engireer, E'Edi.lun Elsenier
X M Id‘.ﬂn “Dipital Video Processang”, Prentice Hal Intemationad
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Web Beferences

1 htlpsiifarchiee npietac infcoursesl 1 100401 11040200
2 hllpﬁifﬂuwmﬁﬂu—ﬁﬂmm‘laﬁvhjmmming

|
Internal Assessment Patbern

Cognitve I.E\:lel Inernal Asgesznent #1 (%] Intemal Agsessment 82 (%)
L1 20 20

L2 40 30

L3 ' 4l 50

Total {%) | 1aa LEE]

Sample Short and Long Answer Questions of Various Cognitive Levels

L1: Remambear

1, ‘Whal |z analog vidas?
2. Whatjs MPEG & H 26X standards?
4. Whal is Mot msolulion molion astimation?
L2: Undarstand
|, Explain #e predictive coding for Vidoo
7 Explain e basc sieps of wideo processing with the belp of Black diagram
1 [Discuss the =ampling of Video signals
4. Compare wave form based coding and biock based Iranslorm coding technigues

L3: Apply

i, #ppication of motian estimatian in video coding.
2. Buld Elack basad transform coding.
3. Make use of any bour methods of 2-D mobion esimabon lechrigues in video processing,
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GRAT | Aeadentt Roquisbss S (R | Bl 3w LTk Engincesing | e0EC 022 Embedded Ieemet ol Things
Appraved in 4° BUS £ E| it f.|1 | Feppb b 1K (e :-.Iul enls admilled Ingm 2027 -2.amd wee d ACY 2023-24

20EC22 Embedded Internet of Things i 0 0 3
Pre-Requisite Embedded Systems, loT

Al the end of the course, sludems will be able o

Code Course Quicomes Mapping with P03 Dok

20ECO22 1 Undersiand the significance and applcations of T L1, L2

E'DEEI}EEIE Dezign and Urdarstand 10T based sysierss for Inter-disciplines L1, L2 k3

20ECQ22 3 Demansirate kT based solutions using Raspberry 2 7 L1 1213
thpviapimin board

E'I:IECDEE_# Design different fypes of control systems with Arduing beard L1, L2L3

ECH22S i‘::“ﬁ' and analyze Dilferent Programs using cpen-source L1, 1213

|, Wesidy Conlribufing | 2. Moderately Conlribusing | 3. Songly Condributing, for the afiainment of respective Pos
L1: Remeber | L2 Understand | L3: Apgly | L4: Analyza | L5 Evaluate | LE- Craate. Do¥: Depth of Knowledge

Lnit I:Intrpduction to laT % Hours
Dedinition and characiedsiics, Evalullon of kaT, 16T Arch%tacturas, o7 Commumication Models, loT Communication APis, loT
Enabiing Technologies, Appications of loT, Introduction ko Pratocis,

Phjpsieal design, Loge Dasign

Linit 11T Metworking & Hours
Irfrodisction fo M2M, Difference between T aad M2, Typas of 10T Hetworks-LPWAN Celluler 3GHGEG)LWIFL, RFID Soidware
Diafined Natworking, Meed for loT Systems Management, Network Operates Roquinements.

NIk Fl.#ﬂmﬁ Vitualzafmnm

Unit IIt; foT Logical Design and Physical Deslgn 3 Hours
leT Logical Design: Dala types, Data struchures, Conlrol Nlow, Funcligng, Medules, Packages, Fie Handing, Date and time
cperation, Classes, Pylhon packages of loT,

loT Physical Design: Basic bullsing bocks, FRaspbeny P, Linux on Raspberry P, Inlerfacas, Programming o Raspberry Fi with
Python, |

o7 design mathodalogy
Unit IV, Raspberry Pi for Project Developrment 9 Hours

H!:i:h!r-"rfFi foe Project Developmant: Raspbamy Fi platform, GRIO, Estebishment and sstling of Raspbanny Pi software, LAMP
project, home iemperature monibonng sysiem,

I#&hu:ﬂrr:.aﬁd Rasphary & camars project

Unit V: Arduing for Project Developmen g Hours

Intemet enabled Arduing powered garage doar cpener, Irmigasion cartral system, Light controller, Massage controller and cloud
Senvices. |

Beaglabons lack for Projec! developmen

Tex| Books

L ArchdeepBange, Vijay Madsell, Tremed of Things: & Hands-On Approach”, Uaiveesity Press {Inda] Pyt Limiled, 2015.

4 E!nnuhfl Noenis, "The Inemet of Things: Do-3-Yoursell & Home Projects for Arduine, Raspheny Pioand BeagleBane Black”,
1% Edilion, Meliras HIL 2005

% Sai¥amanoor, SihesiYamanoor, “Fyihon Progremming with Raspberry Fi®, 14 Editian, Packl Pubishing Lirsted, Murmbai
2017

s




REET | Aiaderis Beguiibin 2080 iR | | Elecromis il Sommiaisaban Sngaesting | $5EC D, & Embedaed imemes of Tisrgs
AP e indF EI._II';_-I & 3% A0K | n|.||.'-l1,..-|Hn |||| iy sAugenis aimilbad from A022-23 and wal ACY X2 ..:'I

Reference Books

1 Dangll Noris, *Raspbery Pi Projects for e Evil Genius”, Tala MoGraw Hll Professional, 2014
¢ Aprian McEwen and Hakim Cassmaly, *Designing te Infleme of Things”, 19Edion, John Wiley and sons”, 2014,
4. CyuncFfistar, "Gating started with the fwemet of Things™, 17 Editon, CReily Madia Inc, 2011

Web Resources

1| hitpitveans lubcrialspoint. comfniernet_of_things!
Mipslees, codeprcact.comfLearmdlo T/

3. Mipsiiswayam.gov.inind 1 _nocil_cs2d

4 hiips:liswayam.govinindl_noc20 cs24

Internal Assessment Patlem

Cognitive Level Intenal Assesament 81 (%) Inlemal Assessment &7 (%]
L1 20 et

L2 40 30

L3 | 50

Total |%| 100 100

Sampla Short and Long Answer Questions of Various Cognitive Levels

L1: Remamber

¥ihat is the need of Network?

Vb is mesnl by Wida frad Hetwark?

Lisl aultheae Featumes of laT

Defing Aurduwsno

‘Whet ere the funclions used to read anslog and digial data from 3 sensar & Arduing?
Lisl shrew availabla models in Raspbesary i

e

L& Understand

Haw |0 progeas Arduing?

How 1 nstall & new bbrary s Arduing?

Clasaify end explein vasious types of embedded Intemet of ®imgs.
Dasiribe the @ament componants of 10T,

How does o T infuence the development of sman cllies?

Explain Bluesonth Low Energy protoond for as (0T

L3 Apply
1
2
3
£

O h e LA o

l]imgn tha process of 10T
Hew did you use Pyihos to conirel the Arduing?

Hew did you instsd the updated Arduing ihrany?
Henw mighl wireless communications have an effact on the development and implementation of the intamet of things (loT)7
Explain.
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{afiT | Apagpme Fegulaan &0 iR E) | Elcctenics ord Commmamicaccn Engaeenng | 2UECDZS Migm Elciio Mooanical Sysiems |

Aol @4 BOS & 5% AGK | Applicable far the sidenis admilled fam 202723 ardd wef ACY E3-24

MECO23 Micro Electra Mechanical System [MEMS) 300 3
Pre- Reqiisite: Basics of Microgbactronics and mechanics

At the end of the course, students will be abie o

Code Goairas Oulcomes Mapping with POs Dok
0ECOZI. 1 Understand the basie eoncepls of MEMS Techanlagy L1, L2
S0EC023.2 Damoestrate the diferent matzdals used lor MEMS L1, L2
JOECO23.3 Understand the Diflesent microlzbrication processes = L1, L2
HECO234 Evaluate the basic MEMS Design peocsss L1, L2
HECO2L.5  identity the basic MEMS Devices L1 12 L3

1. Weakly Condribufing | 2. Moderstely Congributing | 3. Sirongly Contributing, for the aisisment of respacave Pos
L1: Remamber ] L2 Undessland | L3: Apply | L4: Analyze | L5: Evaluate | L&: Creats. Dok Deplh of Knoraledge

Unit | Introduction fo Microelectromechanical System (MEMS) 9 Hours
Intraduction to MEMS, Classfication of MEMS, Difference between sensor, acluator and transducer, Mullidiscipiinary nature of
MEMSE, Marke! srvey, Miniaturization and scaling in MEMS and Applications of MEMS

Evalution of MEMS, Scaing Laws
Unit 11: Materials for MEMS 4 Hours

Intraduction 1o Matesials usad for MEMS, Silicos 25 the ideal masenial for MEMS, Single crystel slicon weders, Miller indices, Siioon
compounds, Siicon dicedde, slicon carbide, slicon ritride end polycrystaling silicon, slicon peeoesistar and palymss,

Si¥pan a5 he pramizng maberal, Palpmars MEME,
Unid 1I: Micromachining 9 Hours

Favlew ol Mictodletionics proceszas used for MEMS, 50 waler, Buk micromachining, lsctopic and Anisatropic stching, Dry
versus wed aliching. Descipiicon of suface micramachining and peoblems assoctated with (his, LIGA proceas,

500 Wy, Deap-Reactive Jon Efthing
Unit Iv: MEMS Design 9 Hours
Basic. design fiow in MEMS, Design cansiraints, Salection of material and fabricatian processes, Typas of signal wransduction snd

peckaging consderalions, impodance of rumencal simutation in MEMS, Firite element analysis [Praclical appeoach only) and a
brief introduct lon to tha commercial sofwere avaiable for MEMS design,

Pracical Finite Elamant Analyals, Mashing
Unit V: Case Shudy of Basics MEMS Devices 9 Hours
fiscrocaniipwes, RF Swich, Pressure Sensor and Accelaromedar
Gymscope, MEMS based bio sesovs
Texi Books
Swegnen D. Senturia, * Microsystem Dasign” Sprmger New York, NY, 2001

fabibel, M. Rebetz, "R MEME: Thecey, Design, and Technoiogy® Muwer scademc publishers. 2001,
GackEl-Hak, "MEMS Infnduction 2nd Fundamerdals’ CRC Press, 2005

2 P =

Reference Books

£ Ta-Han Heu, "MEMS and Mizrosysiems: Desige and Marslacture” McGraw-Hil, 2002
2 BEun Sok ®¥im, “Furdamasiake of Micrefaciromechanical Syatams (MERS)" by MeGraw-Hil, 2021




MERIT | Asademic Reijumdon 50210 (R 1) | ERciranics and Commuissalion Exgrieing | 20ECOTE Shoie Eleclrs HMastvnweal Syslems i

wppriend 47 BOS & §* ACK | pphcable for he stadents admied rom 2082-25 and we | ACY 2023.24

Wel:f.- Relerences

1. htps'npelac infcouwrses 117105082
& hitpsfinplelac anfoouwrses 1 DB T0B113

Infernal Assessmen] Pattem
Cognifiee LE":I'EI Internal Assezsment #1 |%) Inigimal Asspssnent 82 (%)

L1 20 20
L2 40 0
L3 40 7))
Tatal [%) 100 100

Sample Short and Long Answer Questions of Varous Cognitive Lavels
L1: Remember

1. 'Whalis MEMS and basic elassfication?
. 'Whal js tha differanca batwaan zansor, acusior and Fanaducer?
5 Whal see fhe basic malerisis wsed in MEMS?

LZ: Understand

Explaln ia the difitrence betwesn Korophic and anissiroghic etching.
Yiria tha diferences betwaen bulk and surtace micramachinging
Explal the basic MEMS dasgn flow,

Wiy numedical srmulation is necessary in MEMS 7 Explain in bried,
Describe e developmen] of MEMS basad Accalammatar,

L3: Apply
Desigh @ MEMS basad microcantlaver

Design and explain MEMS based RF switch
Expian MEMS based pressue sansor

e T

£k B3
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ORI | hoacomis RegiEakon 8080 (B | Blocirsmsy nid Cammimsascalion Engeatonrg | SOECUE Mogem intlusiial sulomsinon |

Sgpround n a7 BOS & 57 A0 | spplezahhs Iof ha Shakarts admutid om 202225 and we | Q0T 202324
EEl 20ec024 Modern Industrial Automation 3100 3
Pre- Requisite Besos of Automstion and condrol system

Al e end of the course, students will e abla o

Code Course Ouleames Mapping with POs Dok
20ECOU24.1 Understand the basics of Modarm Industrial Avlomalion L1, L2
20EC024.2  Understand the types of sulomsssan systam L1, L2
20ECO24.3 Damoesirate Basics of the PLE Struckine and peogramaing % L1, L2 L3
F0EC024.4  Classify and demonsirale ddemn) sleciic dros L1, L2
20EC024.5 Understand the SCADA with PLC for diflarent appications L1, L2 L3

1. Weakly Contibuing | 2. Mederstely Contributing | 3. Strangly Contribusing, for the atsisment of respacie Pos
L1: Femember | L2 Undesstand | L3 Apply | L4: Analyee | LS Evaluate | LS Creat, Dok Deplh of Knowledge

Unit | Intred sction to Modern [ndustrial Aulomatian 9 Hours
Requirements and advaniages of indusinal Sulomaton. Components of aulomadon sysiem, Classfication of automation system,
fiwed, programmable and Fexible, Levels of automations; automated Now linas and fransfer medhanism,

itegralon autmralinn sysiem

Unit Il PLC Essentials 9 Hours
Basic struciurg of PLC, Input cwtout moduies, Power supply, CFU and memary organization. Fixed and Modular PLT, B types and
Redundancy In PLE module, Selectian eriena lor inpui-oudpul madule, interlacing in 10 devices

Virtual Mstrumaatanan

Urif Hl: Programming in PLC 8 Hours
Funstional béock dagram (FBO), Saguential function char [SFC) Ralay tyoe and Emar instruction, srithmetic and handling
instructions, fnstruction list, Ladder programming, Applications of PLC.

Graphical Frogravming plalform

Unif IV: Electric Drives 8 Hours
Types of eleciric drives, working principle, specification, four quadrant operstian, s funchons and charscteristes, AC and Do drive
WF cantrofs, paramaiers, divecl omue control, Spaed cantral of modar (ACADC,

infeqradad mofgr daves, sfeppar mofors

Unit ¥: Administrative control and Data Acguisition system 9 Hours
SCADA, classic block disgram and benelits of SCADA, Varous SCADA ediloes, Imerfadng of PLC ard SCADA wilh required
connections, OPC {Object inking and embadding for Procass Condroll, S%ep by stap creation of SCALA screan for Enlanacing with
PLC, Applicatons of SCADA.

ifegration of SCADA wh Manuisclunng Evecunion Systam [RES)
Text Bodks

1 Grogwer, M. P_"Automation, Production Systams and Computer Integrated Manefacturing”, 50 Edition, Pearsan Education,
2004,

2 Johin, W, Webb and Ronald, A Reis, "Programmabile Logic Controllers: Principles and Applications”, 5 Edilion, Prentica
Hall Ing., Mew Jersey, 2003,

3 Krshna Kant “Compuler - Based Industral Cantrol”, 2 Edition, Prentice Hall, New Delhi, 2011,

4. Feark, [ Pebuzalla, “Programmabie Lagic Conticllars™, 39 Edition, MoGraw- Hill, Mew Yok, 2016

& Lingil‘a'g Wang and Koy Chen Tar, * Modem Indestrial software Desgn® [EEE Press 2006,

Reference Books

1, Curlis. D Johason, “Process Conteol Instumantation Technology®, & Edition, Pearson Mew Intemational, 2013

G




WSRI | Academic Hagqulabon 2020 R Lach s e Lomiuhcanon Engreserng | SOELTS S ModeErn indusinpl Salomaton |
Approwed 045 BOS & & a0 | Applicable 21 e skadenis admiled am 202223 ard wa [ ACY 203534

2 Lukas B P, Trsirboted Conrol Sysiems”, Van Nostand Ronhald Co . Mew Yok, 1988
1  ‘Viaswanandbam. M. and ¥, Harahari “Pedormanca Modehng of futomated Manufacturing Systoms’, 1® Edibon. 20E.

Web References

1 hitpsinplel.ac infcourses! | 08105063
2. hitpsiingtel ac.in'syllabus/ 108 108058

Internal Assessment Patbern
Cognillve Lesel | Inlemial Agsessment #1 (%) inlemal Assessment #2 (%)

L1 20 20
L2 40 0
L3 40 a0
Total (%) 100 100

Sample Short and Long Answer Questions of Various Cognitive LevelsLi;
Remamber

1. Whal is Mdusinal Aulomation Sysiem?

2. ‘Wyite tee application of Indusinal Aulomadion Syslams
3. 'Whatis PLC?

4. Whatis OPC 7

LZ: Understand

Ceicuss redundancy in PLE modula

Explain the functional block diagram of PLC

Diescuss the refay fype and imer instnction in PLC pregrasnming

Discuszaon The applications of PLC

Wihad is the working pringipsl of electric drives and discuss its four quadrant operation *
Discuss speed contral mechanism of Motor,

Discuss SCADA and ils besefis with block disgram.

= T L e Le) Pk i

L3: Apply
1. Interface e PLC with SCADA by taking an Smpls examphe.

¢ Baskaxamples usng wisval and graphical programming plafionms.
3. Expora e cancept of vidual malrumendation | A practical Appeoach),
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BTt Sl Pl s AT 14| TR L o "] sl
el SIEEn iBlEn mlil | LL el Uhee L AR &0 b

f5]=]  MCEOH Urhan Emviroament end Heil R R |

At el o be e, sl Wl B el

Code ICours2 Oakares Mapping wh 20 Dok
ACEOA Uty viban - el el L2
ACECDT Dol by comecion bebween wiban bell o and Enathoekiees ¥
ACEON Dlainecs e dsirhudon o bl sichs of by e perieten . 12
ICEQNE  Ausessand jln by commundy reeds n e elme i,
CEDGLS Wy packminry eyperturilies b aduncing wilee Pl vkt L2

|, Wity Coribuirg | 2 Vndraety (onbotag | 1 Bvergly Comnbuling or B o ol repecive Prs
Lt Rerenber | 12: Sedersiend | L3 ool | LI Arwfoe | 1 Euchee | LB Cream. Dok Digt of Konlecky

Lk I Hesliy and|Pznring 9 Houen
wooducion The e Uk, Dvidng Hesth and Planarg, Uiban Heaty - Basic Conepdoes @ Be Umuie, (iban Fom Piyscal Ay,

Fealh Poroion

Unit I Bt Listan Fom anef Haskh 9 Houes
Resewing e Feafibian Lk, fe Utan Famy e bempeion Sl Lk, Lsng Vessl st Foves @ Ambis Hesth Eeets, Erarneril Facty ind Prysel Aok
Alengites 1 Mevalen S e

Unk 11: Transportsion Syslems 9 Hoers

ot Plarug, Prvie Mot Vehices os Fealh Pl ride Ut Yebices g Dbesty Pl Tiomspl, Minshuse Usimceniy aad oo Tusel Rodeih
andirdedil Faciors.

Feaertd o Tl Prafors

U IV Spaiiz Aegess Io Heath Senvces 9 Hews
Idactan, HEI'HFIH Rerest, ireraions of Spoll Misvsa, Prvasy Cass Suigly oad Revast, Spolal Jecnis 3o Tuwel Bebuvo, Aocess andorolly,

Ao bt g Y g

Lk ' Chadanges; are] Opputuniis 2 Houes
ireducsen, (haborges, Conceptasl Franests, Iwasgaiie Ustuods aad Dlm Collecton, Limvia Pokey Copecty Fragmenied ke, Cpporkalies, Intmdscpleay Engegpren

Vapor Concepheal Prograns, Pricribes fir e Research
Frooton of syl K (i i
Te By

1 Erah|Bharwcha, Testioat of Evmoweersl Sudes fr Undesadur Couses’, 3° Bilbon, Unbersy Glans Commasion, 01
2 Ihhaduh]'hur.ﬂidﬂmﬂqpnilﬁuﬂﬂf il yosaryaes, 215

Reference Books
1, Pota, e . o1l Conpliog bogeactemal yckes n ot emvion mens syt sevdos, e oo, isomapten” Feoaters i Fovlgy e e
Ermrarmment 2011

2 Pk L Dogele, P, ied Gchwd T, Hesfh end Conmmty Omgn The gt of The Bt Evimamert on Pracal Ak, Isnd Press. Weshingion. [6-. 2064
3 Gck i, Ten Farg Fe and el & Torgsen, Wb Vensporatin and Logisies’, CRE P, 2018

b
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SR | ecAnen Aeguen dleo D0 sICEGD Uvben En

Ve References

1. hilps s oacd gegihealhdealtie spsem s 000565 pd|
2t haewew pf ek b, cdritot bt Sqbhieri Bl fu e ding 8ol e - 1H-uiber-8 et miem. Sy pesiue .8 1 57005 1203 il

kriznal ssessman Failem
E::gl'HLI'-'! bl e §1 (¥ Ikl e 7 %
Ll 50 5
iz 51 5
Toal % . 10 (1]

Sarpie St and Lang nswer Ouesines f Viioes Cogeithe LevebLE: Remember

. Hoa 5 retrd ewonmenl dfecnl bae wien e’
2 b doat e o emviabrend afec] Bt and wedbeag!
A, How ke wes mpaee hesiht

LY Lindars!end

%, Eplan e v ipard prkkn kel 8 brth ot e
2, Desunby e clbwoss betwees phyics aci bt Barsiotion nd iyl ko kot i

£l il el

3. Coeila n aidy bt escloses e heslth of pecgie 1 boe commonifes, oat il Sty and oo moel The shefymufons i el B2 e ol oy comemr & higher i B

commucy wited sdevels. and cancfa el s ewalis ol against b cance What concesme i o P bl Scsting B eonchaion
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Culo 2003001 Data Structunes and Algarikms I 6 0 30

i the end of the rourse, studenls wlk be able i

Mappirg
Crda Courss Duicomes wilh POs Dok
J0CS001.1 WWMMMMWHHWM - LLE2 13
SOCE0012 Demersras fough sbsiact properies of wenius dea strucives such s staces. quenas and s I L L2 13
ampemen eficient progras using daia stucures. i

OCS0013  Desensrane Swough vaous seerching & sering lechniques . LI, L. L3
I0CS001.4  Apply dsta siruchues end ploorfms o sohe veal word problems. . L1213
0015wk abgerihn asalyss techiques v echeate the peiersance of an gt . L1123
1. Phaskly Contributing | 2 Moderately Conibuiag | 3 Srangly Contriouing. for the aitsinment of iespecive Ps

L1: Rememicer | L2 Understznd | L3: Apply | L4 Areiyze | L& Evahte | Li: Croste. Dek: Degih of Kraviedge

Unit |; Introduction to Oala Sirectures & Algorithms 9 hows

Introductioe io Dala Stnuciee, Oala Crgenzation, Abekart Oata Twpes, Elementary dala fypes; Bagc concepls of data Srochess; padormance measunes for dala druckees, Time
ad Spack Coplecdy Inaoduction i Akerthms, Asymplolic nolplare and commen funclons. Mgorm Specleaiore Poafsnencs Anchrsis asd Weasuemasl

Efnency of a1 Algarhm

Unit It Amays and Linked Lists 8 hiours
Amays- Definiton, Oflerent oypes of Amays, Applicason of aeeys, Sparse Malnces eng hewr sepresentsbons. Linked fisis- Oefintios, implementzdon of Singly Linked Lisis, Douly
Linkad Lisk, Operations on b Lisked List nsertion, Defeine and Tesverssl. Stack-Rase Convepl of Slack, Sack a3 an ADT and operelions in siade Ouee-Base Concegl ol
Dueue, Duswe 35 an ADT and Operations in Dusue

WMLE-L Appbcaiioes of Slack and Quewy

Uit H: Tezes andl Girephs
Treas- Besic concept of Binery e, Cparations in Bnary Trea, Tree Height Level and Dagth, Binary Search Tres, Inserion, Deletion, Traveesals, Search in 55T, 24 yees

Gragh-Malri; Pepresesistion 0f Graphs, Elementary. Geaph opesations(Breacth Fiest Search, Depth Firsl Seasch, Sparnieg Traes, Shoest peth, Minimal sparning
e |

4 howrs

Appkcsfoss of Trass and Gragh

umrn.-%r:-mmmmmm 8 hours
Dierde el Conquis-Gameal methed, Meige sort, Ouick sert. Boute fovce- appecacs, bubisle sort, Linsar Search lecheiques

Prafaences of Mame g geick son lechmgues

Unit V: Algorithm Dasiga Tachnigues 1 1 howrs

Graedy Techrigua, General metod, Knapsack pablem, Job saquencng wilh deadines, Minmal cost spanning ree: aigorhms [Prim's ard Kneskal's}, Dyramic Programming
General mathod, OV knapsack peotiem, All pair shorest path akgosthm

ssgas of Casach st

Tzl Boaks |
1. Feema Tharmpa, “Dhata Sruchuees Using C, Secand Edion, Oded, 204
2 Howwdtz, Sahnl end Aadeeson Fesesd, “Ferdamnials of Dt Stuciongs ia ©, Sacond Edition, 2004
3 Waef Allen Weis | ‘Dats Shackores and Aloi e Analyeis in ) Second ediaon, Pesson, 1997

Reference Books
1. Salasa A5, el Srudures and Algorithns: using C, R Edtion, Kharns Publshing, 2018
2 Fichand F Giberg. Tt Stauciures: A PseudoCode fpproach Wih Cr+” Fikh ediios, Thomsen Prassilads), 2004
3 Amilaxa Negand Jyohi Prakesh Singh, “Tista Shuckes ané Algosiens Using C°. Second Ecitian, Visss Publistiag 2009
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1 Hllpﬁ'l'l"-'-".m-mhmrd.mm'ihmrr-'mam-aminumng'-ha-summ-aﬁrdnaig:a'im"'rs'
L hilpsidsny peekefargeors crptala st
1 hilps;ihwww programiz.coridsa

lemal Assasstant Palem

Cogriive Lival Inteme| Azseszment £1 |%) Irrizaredl Aczpssnent 8 [%)
L1 4 20
L2 41 A0
(L3 | A0
okl | 10 100

Sample Short and liug.lnmnuﬁ!muui Varpus Cogrithe Levels

L1: Rememisr

1 Desorita D Strucure and Algosthm

2 Wisirets ome applcelions of stack

& Desoibe sbout 3 Queuz

4. Lisl wo appiicziions of Dala Struduesg
L2: Uncerstand |

1 Clessly gela shuchaes

2 Explan bt asymplobc rosions

3 Debereribale Lirked List, Siack and Queue

4 Explan shout dfisse seiing oigodihms
L3: Apely

1. lwplemert the appsnd method, shich shoeld 2o a nes elemest onin the 1 ol the feked i

2 Impiement slack using amays end finked s

3 Implemeel (umm wiing amays and Linked Lisls

4 [hediahithe irpodance of recesin

MWW
Chalrma

fBasrd ol Shidies
(LSE)
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ST { meaneme REguRs o A | Sameior Braesne ars Eagcici sy ENL) [(25ATSE Massns _saming i

Englnees

WEl=) 2080001 Machine Leaming for Engineers 3 0 0
Fil the end of e oourse. heenls will be able i

Code | Gaurse Qulcomas Kiapping Dak

Wi POg

Z0AID01  Descrbe dment types of aming s Li L2

0AI0012  Esplaindiferan sugendsed lasming ignsibers L L2

OAICO1L3  Enplain difwent ussupenised Ieaming aigoritms * 8 )
ZOAICO A Descibe verious fypes of maching Baming modeh LL 12

HADO1S  Choose epppsisls machine laorming model and dlger it [or given tisk L2
Lt Hmvtlwl.tuwmrumlu: Aralyos | L5 Evohuaia | L& Crealz. Dok: Depth of Knowledge

1
Uit I; ucliog be leaming ¥ heurs

Laarmeng - Tyged of Machice Laarning - Superdsad Leaming - The Besin and the Maumn - Desiga s Legmning Sysiem - Perspacives aod Miues in
Machine L - Concag| Leawning Tesk - Concepl Leaming o5 Seaich - Finding 2 Masimaliy Soecifc Hypothess - Verion Spaces and e Candidne
Efimination, Algoritm - Linear Discrimisants - Percepiron - LinearSapeeabilisy - Linsar Pagiession

Evivrighes of gtz

Unil & Lisear Wodes B hours
Mull-bryes Pescepavon - Gaing Foowaits - Going Backwasds: Back Propagation Eror - Wulidayer Perceptron in Pracice Exemples of using the NLP
- Cooaiviw - Detirng Basck-Pocpagation - Rackal Basis Fenctiors and Splines - Concapts - REF Mebwet - Curms of Dimensionsity - bekerpaatiore and Basiy
Furcsions - Suppan Vector Machings

Anchcations of pamspin

Unit B Treds aned Prodaitilistic Modsls & hours
Leaming i Trees - Decison Trees - Consrusing Decsion Trees - Classficabon and Reyession Trees - Snsamble Learing
« Bonsing - Bagging - Cifbeserd weaps 0 Combing Classfers - Protabidly and Lsaring - [lsia inko Probabibies - Bast Staisics
~ (iauzssien Modure Modes - Neavsst Neghbour Methods - Unseparvised Learcing - K means Algorifms - Vackr Quanizioe

St Cvganizing Fesfure Map

Unit 12 ity Reduction and Evolutionary Modals 9 hewrs
Dimenginzity Roduction - Linear Diszrimicant Anclpsls - Pronclgal Cospoen Araksis - Factor Anahisis - Indepesdent Componesl fnalyss -
Localy Lingsr Embedding - [somap - Leasl Squares Optimization - Eedufonsry Leerming - Genslicalganihms - Cesetic Offsprieg. - Ganede Opedsion

« Usin Gendic Agoime

Tk e prcess

Unit ¥ Grapical Wadels £ heiss
Markory Chan Mori Cado Melhods - Samping - Praposal Distibetion - Markov Chain Morts Cask - Graphical Meds -
Firpesion Nedmisks - Mirkon Flenorm Fivtcs - Hidden Merkw Modds

g o
Taxl Boaks |

1. §tephen Marclznd, Machiza L - A1 Agpalimic: Porspectig’, 2 Chapman and HsBCRC Machine Leaming and Patism
mmwm.ﬂnm e e i

2. Tom Miche, Messine Loareng! 19 o, NcGraw 1 Esican, 2013
Falirance Fouis

1. Reler Fieck, Machise Leaning The A and Soience ol Mgodfme tal Make Sersa of Daty’, 19Ediion, mmrﬁnm
2. Jaeson Bl Maching taaming - Hands on for Developess end Technicdl Professionsls”. 19 Edtion, 'Wiey, 2014
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”‘;‘m Alpeytn “lvoducion k) Machne Leamng (sl Compuision and Maching Learming Senesl 3 Edvion, MT Pogss 200

Intzemal .ls:mamaﬂ Pattern

C“"T‘L"“ rtnasal Assessman #1 %) mnsral Asenssmant 22 %)
1 50 5D
L2 50 50

Sample Short and Long Answer Questions of Various Cognitive Lavals L1: Remember
1. Deline Nachine Lsoming
2. Lisithe types ol Wachine Leaming,

1 Sine Bayes Thenem
4. Whatis Requianzation?
LE Understand
1 Dernsklk Linger Regrisision
2 Explan Back Propagetion Agosthm
T Dhadiste Decisie Ties kduckon roess
4. Exphan Geretc Operalions with pramples
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L3001 |neduction by Database Menagemunt Sysiens I I R
oo 4 cure, S s s
Coda Coursa utcoss gy eercs Dok
0050011 Desorbe be base corcepts of DENS ind dferert das mockis L1L2
20050002 Apply Consrains on relzions L2 L2La
JDS0013  Apply 500 commande on refsens = L1.L3
20050014 Urdersord PUSCA. cperabons L1.L2.L3
syslem '

1 Weskty Coniibuing | 2 Madrately Corebuieg | 1 Soungly Conbibuing, fr the afscerest ol espacive Pos
L1: Famember | L2: Udoesind | L3 Ay | L4 Anchae | LS Exchte | L Cate DK et o Knolece

st i: inbodcsion o Dwighaey 1 Hours

Oversion of i Dage Syseew, Dwobase Seler Moplcaioms, Fe S V5 Dobbae Sbm Dob Metecton Ll of Abstacin [ ideendens boirces wd
Schavay Dfperi Duds ot Dudbpe Lasgeces Do Bas Whes and Sdnivsialy, Dasbzse Sesom Tnicue Mie frcliecie, Ddnixe devan ond ER
dayant Eriales, Fatrbutes. and Enlly sab, Palsbonshioes and Relatcship Sets, Advancad Feaiuras o) EH Madel

ey of D6

Ut Felsbonal Wodsl, Reaoral Algebnn and Fetrbond caipaliy ¥ Hours

Rilion # Viodst bavodicion b the Rebiond Madel sty Cresiraa aad by consirants e recians, Logesd s buse Dy, Vi, ety | Abwing Tobles and
Vey - Askiond Npm Seecion and Pripoion. S Cpaions Aggregee Domeions, Feraring i, Ohon, Addbond fsbedl Mipebec roescbons - Rseions
caboubes: Tuple Relatoral Caboshus, Domain Adlaiora Caaks

Erprest P of A i (it

Uit Bt Sncrd dheny Linguige 1 Heurs
S0 Comozpt o cfesent Twrafiase Laspoges cnen 300 - 0L DAL 0L, St cpesations, S0 Cormmands, i) cueries, Aggpegre Forctios, ol Ve Pebesnil e by
Conelraints, vites

Comp f (iatass |uaes

Uit Schera Simmen! ind orraliceion s
Lnsrmed PLISOL Hoch, comperares of PLISOL ock, Do sireans an condiored sisnents i L Evbodind 501 Trgges: Contes Sved procfinss
packa i

Comare af Nt Foee

Uil . Beemalization 1o
Unsrsiend b2 e b Reltonsl e Desi, Furchonal Dependoncies, Tovil s Sonkivl Depescences, Dot S o Fobcions Dopendinces, Cheare: St o
Ao - lomakimter: (W, 5F, IGF, BONF. Losdess o rd Dapandimey Psanig deoposion, 41F sed 5

Bassacien Conapt M) Propuies, Sttes of Tisksacke, bplmantion of oricy & vy Schalin

Cosrarrey (k' wiban [achey

b

Fpd o | e g il o .l.i':-\:.i:'r:- -;:::":



Tral Brokz
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b Soen Hawy F e 5 Suladen Testmse Syl Owoeps. 5 Eoblon Wolime il inimatoral Eciion, 201)
Oote £ Mommee & Seampadar & 'k Ewdoe 0 [eses Seen § Bodon PeameSamion X

1 Raghuama Kiisman Jshasngs Gehdie. Tita base Masageman! Systoms”, 3 Edinon, TATA McGrm HIL 2003
Refesence Bacty

I
&

B Mk, Funckmenishs of Dotz Sysiers, T B, P Edeion, 11
P Rah & Corka oo, T e Syvamn e, Implereriin, cal Meraczsas, 1P Eiioe Pensn Ebemitn, 3013

Wheb Refereres

1

hitps: i 2vatpoint camddoms-futanal

1 hispe:fiveww. gecksinegesks. orglirmroduction-of-dhms-dalabass-managemenl-systam-sel- 1 Frad=ip

Iefzemal essessmen Fatem
Cogsive Lesed kel Assmared 1% vl Aemmen 72 %]
L n K]
L2 an &0
L3 40 0
T 100 '

Slthh:lﬂl+ Laig heseer Cuesders o Yadous Cogeitwa Lewels
L1; Rzmember

1

N e L3 S

List e el ot s

Lis ot 2 s of e s prosent
(57 tortaees by Crese and) Alera e
Wlo i Fedmdaacy?

List o o piperen of anesctors

L= Undersiand

Corpare bedasbine wysher wit corwantongl e ysen
Corwasiue e e of DEGTHET iepened in B selit siimand
Explain be: llowing S esiuct wifl supes

(7) Qe iy 1y by o g [ 28 et (1] scher
s he dfirance 3w sty Enty Tipe 8 Enlly S
Bizham ACH) poperiies

Chocea 2 vaalon ¥ wilh & avbuies ABCDE and e oo Flx 4 48, BCSE ad ED 2 b R in ONFF Juelit
Fpoby omuaizafion: lechrt kot e ollowing telator i IAF.
Fadl [, s e, e, kl, o e, st iy, b, G, b il

Cofelnd 3 It s Jagan ol demabe wdh (il b g e e Bruph doig & emakd]
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MaRIT | ACadEmie Regulatd «Le U | ELE | LOLCOOL Architectsss and Algorithms of [oT

BEEN 20ECO01 Architectires and Algorithms of loT S

Nhaﬂ@iﬂmm.nﬂeﬂsmbﬂaﬁhh

Codas | Caursa Qulzames Wapping with Pl Dok
HECOI1 Demcnsira he Achitecun asd apglhcasons of ol 11,12
mcm,ig Explain e proweel coscel and dsa bases of loT LHERE
AWECO0N:  Censinuct the T device design spacs and Platiom desigs : F1L12. L3
E‘ﬂEGDﬂ:i.t Explain the loT retwork model and Evemsrsiysis L2
20eCo01s  Demensirie e ndustial kemel of Thingsend s Archdeane L, L2

1. Vieaidy | & Moderzizly Costaboting | 3 Svongly Contebuting, fof the atainmenl of respective Pos

I.'E'HH'HMTILE Ungersiand | LY Agply | L& Anabyoe | L5 Evalunie | LE: Create. Dokl Dapth of Knowledge

Und |, The'laT Landscape 9 Hours
Wl |5 loT?, Apphcatiors | Archilecines |, Wiveless Ketwodks, Devices, Security and Privazy | Evank-Diiven Sysioms

Ethermef

Unit |1 BT Sysiom Anchilacluees £ Hours
I rivcduction, Prelocols Concepts, loT-Ormnbed Proloco’s, Datsbases; Tme Bases, Securiy,

Messags Quanng Telemavdranspod MOTT)

Unit B T’ Dewicas (% Hours
The o Device Desgn Space, Costof Cenership and Power Consumgion, Cagl per Transslor and Chio Size, Duty Crcle andPawer
Consumption,

Platfors Design

Unil ¥, Event-Drven System Angiysis (® Hours

IoT NetwuricMode! - Events, Networks, Devices and Hulis, Single-Hu Networks, Muli-hub Neaworks, Neswork Models andPhysical Netwarks,
T Event Arsysis - Even Pepuslions, Slochasic Event Popaions, Emvemmestal Flsration Modslieg

Event Transport and Migration

Uil V: Industrial Infeenét of Things 0% Heurs
Invoduction, industrie 4.0, Industrial Inkernl of Things (1oT), lioT Archieciure, Basic Technoingies, Applcalioes and Chalanges.

Riagraded NoT

Texthooks
1 Dimitios Sempeags snd Markn Well, "intemeb-al-Things [loT] Systems Archiledures, Mgerilhms, Methsdolog es”,
Sgainger, Cham, 2018
2 VGay Madseti and Arshdesp Bahge *Inwnet of Things | Handi-on Approachf, Univessites; Press, 2015
Pl




WSRIT | Academit Reduahon gide LCE | SOECO0 Archieciyies ang Algonthms of iaT

Heference Books

1 A ekt 2nd Hekm Cassimaly, Dessrang the iniemal of Things John Wiey avdl Sers Lid, LK, 2014
2 Ol Mereerd, Dawid Bessarick and Omar Ehoums, “The ineret of Things: ey Apphcations and Proocals”, Joha Py ard Sons
Ld. LK, 2012

Yieh Fesources

1 Iinpa:ﬁ'hmtﬁ.u:ugle.:n.hhmks'ﬁHﬂHHWﬂm
2 hitps:ifoooks.poogle.co.infocoks Tisbn=1351 2 3063

Itemal Assessment Pattern

Cogritg Leve intemal Assessmen £1 (%] Ikl Aasessimend 42 %)
L1 0 10
Le % 35
L3 35 15
Totsl (%) 100 100

St ot e Ling s Qs f Vorus Cogrfe Leves
L1: Remember

i is bT?

2 Lisany Bves appheations of il
i [Deline profocol concepl of il
4, Deiine dola base

5 Whatis Duty opde?

L2; Understand

Expikin Lhe Archiechure of T

Expin Lhe Secusty and prisacy of IaT
Ihisbate e Proloos Concept ol o7
Expin Lhe Dets bases of b7
Demoseiiate the laT Devics Design Spacs

GF En fal Pl om=

LY: Apply

1. Ideniifythe Winehens Metworks bar loT
2 Mokl e Bvert-Deven Sysiere o fol
3 Consinggd the |0 Cenled Pratocols
4 Conginug the Piafomn Design for §aT
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“HE] i g gy it - = =t " i i1 18 P . - 5 T 4
MSHE] ik Bl FRGhIMSH A | BES- Srah il |0 Peresiilos e

\el=8 20EEQ Introduction o Renewadle Energy Sources I 0 0 3

A the e of the cowrse, sudens il e able b

Code Course Qulcemes Wappiag mith FO's

EﬂEE{:rm.r Understand [he signilicance of 3ol eneiqy

20EEQ01.2  Provide the imporiasce of Wind Energy

ElI]-EEE-IH.;ﬁ Uinderslend the ok of ocean energy in the Energy Geaeralion
20EEC01.4  Explain the uiization of Biogas panis and geohens ensgy

20EED01.S  Expak the concepl of enety Consanalion
1, Weeakly Contrituing | 2. Mederaely Conribuing |3 Stsongly Conibuing, for the stainmest of respectivg Pros
L1: Remembsr | L2 Undeestznd | LI Apoly | L4: Anayze | L5: Exaht | LE: Creale, Dok:Deph of Knowedge

|

Uinit |: Solar Energy 0% Homs
Bolar Radiation, Neasuwesents of 5ol Radiaton, P Plale dnd Concenwzing Colecies, Sol Direct Themal Asplcations, Solr Themal
Power Gerefaion, Fundamenias of Soir , Bhatn Vollsie Canvession, PV Chiraciaristics Solae Cills, Selir PY Powier Generalion, Solar B
Applications.

Thermal sl of fal gl oleekors

Unit II: Wind Enengy 38 Hoors
Whed Esergy Esimaion, Types of Wind Enesgy Spsiems, Perfomance, St Salacion, Wind Tussine Gaserair

Balr Crlama

Unit Il; Qcean Enengy @ Hours

Dceon Thermal Enasgy Comesrsion (TTEDS, Fringiple of aperabion, development of OTEC planks, Tidal aad wing éregy, Podbelal snd cooversion
lechnigues, minkhgdel poser plents

Cpove amdl clasind OTEC Gy

Lizil IV B Mass 8 Hoiifs
Principles of Hio-Cosvarsion, Arassbiciasschic digestion, tpes of Bin-gasdigesties, gas s, combugton charachnsics of bie-gas, ublization fo
Locking.

I'C Engne Operalion

Uit V: Ges Thermal Ezergy and Emergy Conservation 0 Hours
Restuseas, types of wells, methods of ramesting (h ennsgy, soopdn lnda. Pensplie: of enenyy corservaton, the diiassnt ensngy conserizion
appkances, enking srves, Benefits of improved cooking slwes over fhe Iraditional conking sloves

H}uh!hamal Capperawed Hol diy ocks

Dol

L 12
i, 12
i,
L1, L2
L, 12




NERIT | Acgge LaiiEn SRt REL L il Eol |msedetien o Rerisawidn Do -Saeun
[
Tedt Bopks

1 RK Gupa sl 5 C Bl “Ramemabie Eneoy” Woodbed pbiiting Inda P L 2019

2 (el N. Wasiers, Renemable and Effcinl Elaciic Power Sysiers’, Second Edilen, 255 Press. Wiy 2013

3 Ranion Pakesh, Hoki O P& Sigal K C, “Fevewetvo Erevgy Souces And Emerging Technokogies”, 2 o Edion, P4, 2013
4 Mubued B Paisl Wind nd Soltr Power Sysiems - Desgn, Ay and Cperation’, 2nd Edfion, Taylr Frarcts, 2006

Reference Books

1. 3 Sukhoiree, J Mayah, “Sckr Erergy: Principles of Themal Colection and Siorage”. rd Edtian, Taia Megraw 11, 2003
2, Thwen end Ghossl, Renswable energy resewces’, Ind ediion, Mersa Pusisting house, 201
3, B H e, "Hos conwerional snesy resowse”, 2 nd Esn, Taka Megpaw Hil, 2001

Vieh

1 hips:iapeel & indcourses 121/ 108/121 108014)
2 h?]ps:fhw.adnurglhmmatﬁa-anagy
3. hitps:iveww. coursars ong/leamire rewe bte-2 nengy-resources-and-techaslogies

Internas Assessment Patlern
Cognivelevel  Iiemal Assessment #10%)  Imamnal Assessmant B2%)
L1 A 30
L2 &0 0
Telal ) 100 100

Sample Short and Lang Angwer Questings of Variows Cognitve LevelsL1: Remember

What s rmsant by Solar Thamal Enengy?
(Give the clzssification of small by power saions
Whal 2 the vanious losses ooosng in e fuel call?
L1 vetnen Dimiass rasoisces.

Whatis: e hasic prntigle ol Tidd Power?

e G -

L2 Understzrd

Expiain in detad about Fat plate collaciors and gve (15 sdvantage and deadvantages.
Eapiain the inciple of wacking of a H2 - 02 fel psl

Explean ebout Dry, Wel ang Hol water Geo themsal spsiems.

Compise betwnan Gas thamel power piast and Comventional ihamal powst plast
i alscns Lhe Site reqpnemants o corstiued o T Foset Plart
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NLERIT | Acgdemic Reguiaign 2021 | MECH | cCUc200Mana Tathnping,
I

k" mq'lEuﬂ‘l Mang Technalogy IR

£ (ha mqmamu,mw will B b b0

Code Cousrap Quloomes Wapping with PO i
JOMECQ] 1 Desirdbe the huedamentsl scznce of nare malarials L2
JOMECO1 2 Demensirals the pessarabian of sano malerials L1,L2
J0MEC .3 Explain of ha challengss on safe nang keheokgy 3 L1L2
ZOMECOT 4 Deveny kaowhedge in chaadmishc aang maledd LiL2L3
ZOMECOTS  Appty Nano scince fer incsyil appications L1,L2L3

1. Paskly . b | 2 Modeeslely Conlribatng | 3 Svangly Contricuting, lor (e ahanment 2| respective Prs
L1 Feessember | L2 Understend | 13 Apply | L& Asiyae | L5: Evsissle | LG Coeane. Dok Degeh of Hnosiedoe

Unit £ hh-m!lm:l]un 18 Hours
Manasceh Sciance ond Techrdlogy: Imphcations fr Physics, Chenelry, Bulooy snd EngresmgClatsfcsiors of nand sneched meleisl nang perticles-
qeamem dels, revowies-ulmdinime-mullayensd malerisls Lenoh Scales bwolved and eflegt on properes Wechancal, Blechoie Ootral, Magnatc and
Thermal proparfies.

infvodfucion Jo propesies and makvedan o gk fuabiahe ooyl

Unt II: Gengral Methods CF Peegaralion 8 Hows
Bodom-ep Syrehesis-Tog- down Approactt Co-Mrecipéion Lirasonication, Mechanical Miing Coloidal routes, Sell-aceemitly,Yepour phase depoetion,
WOCWD:, Sputtedng, Evaporation,

Malatadar Boarn Epdany, At Lir Eplaxy, MOUEE

Unit [l Mang malerials £9 Howrs
Mznaarms of Carbon - Buckmingtar Felleans- graphena and carbon nanctubs, Single wall carbon Nanmiubes {SWONT) and Mk wad carbas ravoiuibes (WNECHT-
methads of symhasisiic-growih, Rser shigtien, CVD rouies, Plasma CVD), struzhue property Relstosehips appheations- Nasomelgl gaides-2n, TIOZ Mgd, 202
N, nanosuning, Cal, AgTiOE, Femies, Nenoclays. kenclisnalieation asd 3 pplicalions-Cuankim wigs

St s pEparainn, popstes end sppkcati

Lisil 1V: Charpeledization Techniques £4 Hours
Koray dfbactins sschricus, Scarring Sectron Wernsoopy - smerormentsl lecheiqees Trsnsmission Ekscion Mirssensy indudnshishcesclubonimagng, Suice
Antysis lichniques- AFM, SPM, STM, SNOM, ESCA,

SidS-Nang-indentaton

Unil ¥ Applications 14 Hours
HmanTtd'; nlpsmains Slotage. nosodompuler. molacular swich, super chip, namocrpstal, Marobalechlogy: sancpobes n medical disgnasics and
Wicdechrofogy, (Mene medones, Tarqelled deg defmery, Boimégng - Moo Elecio Nechnica Sysiems (MENS), Nane Eecro Mechanicsl Systems |NEMS).
H:mmimnuu'maﬁu sohver for backerial mhitition

Wericpaieles for Savbamer roducts - 1o Fhofisial, pndeg, s call befery

TEXT BOOKS:
1. Edelstein A5 aad Cammeasta RLC, Eds, “Memomaierials: Syniresis, Properdes And Applications”, nsle OfFhysics Pubishing
Bristnl And Fhiladsiphia, 1956,
2 Joha Dirsedn ¥, *Kengecae Chasacierizstion O Sufaces & liefaces”, 2 Ediion Waisheim Cambedge, Wisy- VCH, 2000
3. Murthy B5i2nd Sharkat P, " Menosciance and MasoTacknokogy” . 19Ediian, Spénger Publiations 201
4. Louis Moyl aad Tishials H F. * Introduction %o Nanecianos and NenoTechedloge” , 1Edion Take Francis CAC Press 2008
76
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REFERENCE BOOKS:

t Tisip G Hencichnoleqy’, AP piessSwinges, 79

2 ibhiesh Lanhvain, “The Hard Book ol ano Technology, Manomeier Smiciae, Thesy, Modeing and Sinwlahioss” PrersiosHall ol Indi [P
Lid, Mgt Dehi, 2007,

Wab refarences:

A, hiftp v nano. g

2 g rsacwise edulvdoni PSEnis b
A kil Trgtnd ac nkcourses 1121051822
4. P SCIENCE-Nanalechnalgy

Ibersal Asseseminl Paliera

Cognilivelevel  Imemal Assessment F1(%)  Iniemal Assessment £0(%)

L1 10 20
L2 60 40
L3 41

Tt [ 100 100

Sampla Sherl and Leng Anewer Ceastions of Yarioes Cognitive LevelsL1: Remember

1. Wit s Ko bt
2 Hew doss e Techreiogy ioda?
11 ¢ o Meidls?
{ Who s Deelzging Rare bchacog?
|, & Usderstand
1, \Whet Ave Sorvs (O The Wos Isestiog Maaoyatile Fownd b ke ot Marckariesd b The L7
2. Gren Tha tano Sioe O The Parics, e Toare Ay Evcten Resguatr Fiws To Gl Aqast s’
5 Wit Da You e The Pepecussions e For Exkrdd L Tosugh Ushsion O Nuischvmgy
4. Wit b The sk O Mot D sty Nincinch i Hoalh (e, Evwiormes il Prloctn, Mnd Exonorns Deviprent?

L ¥ kg

1. Horw e safiry becvs carmad oul in rana bck?

i ﬁm“[ﬁﬂhﬂ:kmﬂhuha e et vasals of 59wy sty il T oolohia3 a6 soe a6 prnkd ow b by wp pacat
A Disuss abod feepled hy defy g ranpais.
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EAIT  frelsgaces P kel - r 3 Ao - L
Wahll  ALSIEML: Rediaall duge | Wi gawlu o DR - Al wFe e e EaeaitE  MEERETER

L - JCEQ0R Ecology, Environment and Resource Managemen 310 0 3

4] the end of [he jocuese. sledents wil be sbée o

Cods  Course Quitomes Mippngwitn P0s Dok

oQCECGE 1 | DU B e Mol humans play n afecing he characiessiis oihe earanen U 12
Usderslaad the interelafionships between land, sea, (heaimispbens asd [he ring Riegs hal

J0CEDD2.2 : [ER¥!
pcoupy these enwironments
| Ciskinegui sh bestween aconcmic. growih and scospm: dewsiop enizse auling u nafum o

20CEOH2 3 imhhﬁhmms 11,12

IOCEOD? & EMﬂpalmmwmd&mum.!ﬂgmmmm ninda 11,12

1. Wy g | 2 Moderslely Caninbulng | 3 Syongy Conbrbuing, kot e alanment of respedae Pos

L1: Remamber | L2 Understand | LY Apply | L4 Anchm | LS Evauce | L5 Conate Dok Deplh of Krowledoe

Unit 1 ereduction & Hours

Mezrirg, seage and evouton of ecology. Man envronment 2 eccspsem. omgrents o e Srudre ind Fanchon Tlow of melend Ecdoged Secorition
Tunpic iavels. Food cham, Food web, Ecabogical pyramids

FAdiplabon, Evornormasiy Joees
Unit Il: Ecosystem and its refewance B Emvismment 9 Hours

Resoues and buman setfemants impad of sdvanced sgnouteal metheds. impacd of wrbaniahion and indusiiabarion o nahae. Urbas ecogyshen i proach
eyalybion and g pificarce Sellleessl dannisg

Enangy Corsenzliog
Unit I Resowrce Management and Sustsinable Devalopment 8 Hours

Sugianable Develipment, Fusdarmenials cotceming Erdronment and Susleirabie Desslopmenl, Ecosomy, Poery, Huomsn Selfemesl |ssuss, Land
Pespos, Fotess, Mouniars, sotoolee, Sodversity, Proteckon o Cozsrd, industy 2 Susnes

Fiowing for emamnmencaly sensilie aeas
Undt IV Environmeental Impact Assessmn 5 Hows

Mearng, Sipicancd and ramewsr, Mathodetigies, Checkist, Watices, Matwork and sond! cnst-benalt angiyes, Sources ansacutsiion of emastrnsstyl infomesiion
Envircamant impact shudes of developmen| projects

£iA Case Sdles

Linit % Environmenta! Polices and Lesiaions in India 9 Hours
Waior embsceman] pebdas il lesgbbiond 0 i - Tee Missly of Ereioement § Forests, The Casid Polglon Coald Boad. Paiicis o profec]. emronment in
Ire = Ersisorvmen] Proleckon Ad, 1956, Malonal Consenalon Stafegqyand Poloy Statemenion Envirooment and Dewslopment, 1982, Poloy Statemant
e the atalement of Pobullon, 1992, Natenal Erimnment Poley, 2006, Visien Sidement oa Environmen| and Healh, Legsislons and Flules fr Be
protactcn of Envienment = India

Pt ey phans e dRLaNM 10 iAnBeLE pects

Text Bocks

i, Erzch Hhanicha, Tedhook of Bavienmentsl Shisfes for Untargraduste Jowses”, 39 Edlion, Lnivansity Grasts Commission, 2021
2. Walter E Westman, Ecology, Ingact Awsessman and Emaronsental Plaming”, Jobn Vilioy & Sons, 1905
3 Cradwxk & ‘Wrdecion i Esseoomentd Imped Sszesemant’, Taglior & Fencs, 00

Lo




Redenca Qooks

| Chaeq H Souhes 0, “Boologe &nd the Ouglty of Our Emvionmest’ Vare b skand Co Rew Tore 1878
2 Batwd, AR, Ervionwrentsl Ingzct Asssement’ hew Age intamaionsl hew Dsh XA
|
Wb Relerences.

1. hitp:liced cag.gov.in?page_id=256

2. hitpdiecondse argiwp-contentfispload =201 80T s hapher-1-gupta pdf

3. Bps:eww resezchoate nelipubicafion/ 141 520550 Chapler & Envronmenlzl Polc y in_Ind=

4 hitpsfwesss praventionaed. nabiles 15417 _nalionalenyvitanmeantpolicyendstrateg. pof

Inksral Assessrment Pabie

Cogntive Liws] irtemed- Bearneal B ) rdwered Msamieratl 57 (N0
L1 50 50
L2 50 50
Totd [%) | 100 100

Samgle Short and Long Angwer Questions of Variows Cognitive Levelilt: Reswmber

fihd i Excirgy’?

Lzl ey Dwee ways i shich hamans drecly influence ervitrmentl conddiors
et s e goal of sustanable devsament?

Ll e Fruze sequentiyl pheses of E18

Erlsl ary four grinciples of Matioedl Ervronmertal Pobiy of India

LZ Ungersland,

Explan e key prncigles ol the scasplen appoadi b oonsenang ol sssouices
Explan e impadt of smenzaio n ralues

Haw does susianable develgomanl make economic serce for socieh?

Disauss the importasce of E1A achvles for developing couniies

Cisauss e chjecives end foureing pncisies of bda's Matona! Emionnentyl Py

N S LaF PO =

oo L -

Elodud] edtlt | bb CuLbNE TAlesy SRR

Tep s - |
and Hessufe Maage
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HE= 2005002 Intemmet of Things 4 0 0 30

At The end ol e course, sludents wil be able fo

Mapping with P05 Dok

Code Course Quicomas

200500321  lluslata the 1aT in different conlexls L1. L2
20C2002.2  Ouline the Ceaign Prnciples for Connected Davices L1, L2
2005002 3 Explain e Irame] Friciples & Applicaton Leyer Pralocols 3 L1, L2
20CE00Z.4  Apoly Te Prciolyping concepls in kT L1, L3
20CS0025 Analyse |he Puolobyping Embedded Devices L1, L2

1 '.'i-'E‘BH‘p' Conlributing | 2 Modesately Contrisufing | 3. Strongly Candibuting, for the sftisnment of respacive Pis
L1 Remember | L2 Understand | L3 Agely | L4 Anglvze | L5 Evalugte | LG; Creste Dol Deplh of Knowledge

Unit I: Cereryiew of Internet of Things % howirs
The Ravaur of the inlemet of Things, The *Infemet” of " Things", Technalogy of 1o, Enkanced Qbjects, Who & making the
Iritermet of things.

Appications of loT

Unit II: :|Design Principles for Connected Devices 9 hours
Caim & Ambierd Technology, Magc a8 Metaghor, Privacy. Keeping secrels, Web Thinking lar Connecied Devices
Examples of Connecled Dawices

UnitIIE: ; Intermet Principles 8 hours

iniemet Communicztons-IP TCF, The IF protocol suite{ TCRIF), UDP, IF Addresses-OME, stzlc (P Address assignment,
Cynamic IP Address assignment, VB MAG Addresses. TCP & UDP Parfs, Applcafion Layer Prodocats

HTTPS: Encrypled HTTP

Unit IV: Thinking About Prototyping 9 hours
Skelching, Familavily, Casts versus Ease of prolotyping. Protolypes & Produclion, Dpen Source versis Clossd Source

Embagien Platoms

UnitV: Prototyping Embedded Devices 3 howrs
Elzcionics, Embadded Computing Bascs, Asduino, Raspberry Pi, BeageBons Black, Elecinc Imp

Aurding Componam's

Textbooks
1. | Adrian, McEwen & Hakim Casimaly, ‘Designing The Intemet of Things”, John 'Wiley and Sors, 2014
& | Civer Hersenl DEnd Boswardhick, Owar Elloumii, “The Inlemelof Things: Koy Apphcatons and Proboeods”,
Wilay, 2019

Reference Books
1. Rajkumar Buyya, Amir Vahid Dasbjerdi, “niemnel of Things Prngipies and Paradigns”, Morgen Raulmens 2016
2, Rajesh Singh, Anila Gehlol, Lovi Rej Gupla, Bhupendra Singh, Mahendra Swain, “Intemet OF things Wilh
Raspbesry B And Arduing®, CRC PeessTaylor & Frands Group, 2015

Wab Respurces

1 hilps:iiwew gesksiorgesks, onglinroducion-to-inemet-of-hings-iot-ssk-1
2 hipsiulorialspoin| dewcomputerstiznoaioompate-nebvori-ulbrilsthe-new-inlemel intamel-ot- everything
3 hilps:Fwww javatpoint comot-internet-of-things e




RERIT | & il e LHF OB Denigre - Mg el | Py

Intermal Assessment Pattem

Cogrifue Linl Inlgrral Bsgesermani A1 {%) Inigreal Aggesameant 82 %)
L1 a0 20
L2 a0 40
Total (%] 100 100

L1 Remembering

Dafine laT

‘What zre the Enhanced obmcss for loT?
What s 3 Protatype?

Define Shetching

Gefine ONS

I A -

L2: Understanding

1. Explain the icllowing [2rms ratated to Protoeods: UDP, TCP

2. Discuss in detail about MAC Addresses

3. Define Prototyping? Describe the Embecded Compuling Basics
4. Explam Apphcalicn Layer Pralocols

5. Distuss tha Cosls varsus Exte of proichyping
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Learning

L

(021 2pAID02 Fundarmentals of Deep Learning 3 0 0 3

At the end of (he caurss, Sudenls wil b 3k 1S

Coda Course Qutcomes Mapping Dok
wilth POs
20M0002.1  Describe the fundamentzl concept of arifcial neural networks L1, L2
2000022 Descrite the funclion of dilferent deep neural netwarks L, Lz
2081002,3 Explain differant deap leaming afgadithms A L1, L2
20AI002 4 Deserbe the fuschoning of comlufion and eecurent neural metworks LA L2
20MI002.56 Choose aporopdiale deep neural nebvark Jar gven applicaiion 11, L2

L1 Remember | LZ: Understand | L3 Agply | L4 Analyze | LS Evaluste | LS Creste. Dok: Depih af Knowledge

Unit 1: infroduction to Deep Leaming 2 hours
Bazice: Biological Weuran, Kea of compuiabional unitz, MeCuboch- Pitls urit and Threshoklg logic, Linear Perpaginon,
Pancepiron Leerning Algordhm, Linesr separsbiliy. Corvergeace thecdem far Parcapdion Ledrming Algadatm,

Logic gates wih percapfimn

Unit 2: Feecforward Networks 8 hours
Feedloragnd Metworks: Mulbayer Perceptron, Gradient Descesl, Backpropagabion, Empncs! Risk Mnimgaken - Requisnzahon,
aubcencedars

Anpiceiions af milEper pacepdon

Urilt 3: Comvalution Mebsarks 9 haurs
Carolional Metworks: The Convolubon Opasabon - Vanans of the Basic Conwolsion Fundion = SFucluned Ouipuls - Data Types
- cHicient Corwodution Algarithms - Rendom or Ursupervised Faalures: Lelet, AlexHet

Appdestians of T

it 4: Recurrent Neural Networks 9 hours
Recurren| Meural Netwarks: Bidrectional RNNs - Deep Recument Netwarks Recursive MNeural Nedworks =The Long Short-Tem

Memary
Appicalions of NN
BepIEAE |1 Seae DA Learing - Carpuler  Speech Racosyion el angge Processing e
Heakthcare agplcations
Test Baoks

1. | an Goodleliow, Yoshua Benglo and Asran Courville, "Deep Learning”, MIT Press, UK, 2017
2 | Andonio Gulk and Sujit Fal, *Deep Learning with Kiras *, Packi Publishing Lid, Birmingham, Ui 2017

Refarencs Bocks

1i Dang & Yu, *Deep Learning: Melheds and Spplications”, Now Pubshers, 2013

Z Wichael Hieksen, Mewal Retworks and Deep Leamning, Detemeination Prass, 2013
Web Referances

1. | hllps:ivwacs courssra org'specializationsidesp-learning
Infernal .lfssumurnt Patiern
Cognitive Level  Indemal Asgesament #1 (%) Internal Assasameant §2 (%)
L1 &0 50
Total [%) 100 100




aarneg

Sample 3hort and Long Arswer Questions of Varous Cognitive
LevalsLi: Remember

| |
g
3
4

b,
LZ: Understand

N s et

Ligh sy & benalils of arifical neural netadarks
Lisf @y 4 features of ANN

What &g deep neiwal reteois?

Define suparaisad and unsipanised leaming
Define generakzaton

Evplain the degiyn pararmelers of deep neural nebworks
Describe (he dimengionalily reduchon [Echriges

Explan backprogagation algorithm
Describe any ? applications of deep retatrks kar image processing
Wirile about any 5 applications of deep fetateks

Gt
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Aol 20DS002 Introduction to Data Science 3 0 0 3

Al Iha end: of the coursa, sluderds wil be abk o

Code  Course Qulcomes Mappang with PCs Dok
20050021 Understand Fundamentzis of Oaka Science Terminclogy. L1, L2
20050022  OCemansiate diferent compuling bels imvolvad in dats hasding L1 L2
20050023 Understand Knime Tool z L1, L2
20050024  Undersiand Machine Leaming Concepis L1 L2
2005002.5 Apply domain axperise to sole raal world problams using data science L1, L2

1. Weably Iiulnh.h‘g | 2. Moderataly Cordrbuting | 3. Stergty Comtbuling, kar B atlainment of respectie Pos
L1 Pr:rmm!:u! L2 Understand | L3 Apply | L4: Anzlyze | LS Evalsale | LG: Create Ook: Deph of Knowiedge

Unit I; Introduction to Data Science 9 Hours
Analyang tha Meces of e Detz Science Purziz, Explonng the Daln Science Sabublan Amematwves, Defning Big Dala by the Thresa
', Grasping the Difference between Data Ecience and Diata Engineaning, Making Senso of Data in Hadoap, identifing Allernalive
Big Data Selutians, Corvaring Raw Dafa into Actiorstie insghls wilh Data Analylies, Dislinguishing between Busingss: Inleligance
and Data Scienca, Defining Buginess-Centnc Cata Science

ddaniifiimy Dade Scenca Uisars; Dede Enginasmng in Achon: A Case Slhoay

Unit Il: Computing for Data Science - 1 3 Hours
Lsing Pymign far Data Sclance, Usng Dpen Source R for Data Soence.

Sevting Out Ihe Pyibon Dafs Types, 's Basic Vocabufary

Limit 1: Compuding for Data Science - 2 & Hours
Liing 300 |m Dete Science, Daing Data Science wiih Exosl and Knime

Bawsm!:mwnﬁ.mm&m

Unit IV Maching Learning, Probability and Stakstical Madelling 8 Hours
Defiring Machine Learreng snd s Processes, Considenng Leasning Sfes, Seeing What You Can Do, Exploring Prabehiity znd
Inferential Slafistic, Quantifying Carrefation, Reducing Data Dimancionality with Linear Alpabra, Modeling Decisians wilk Mutti-
Crderia Decsion Making, Introducing Regression Methods

Lingey Ragrasan
Linit 'l"App-i]ﬁng Domain Experise to Sofve Real-‘World Problems Using Data Sclance 9 Hours

Cata Science in Journalgm Delving inle Envienmantal Dala Soence, Cata Sdenca kar Driving Geowdh in E-Commarce, Using Data
Science to|Describe and Precict Criminal Activity

Applpng alistical modaking fo nafwal Fesaurces i M saw Depioying wel saatplics 1o drive grawthh

Text Books
1. Lllen Pierson ard Jake Porwsy,"Dats Scence For Dumemees”, 299 Edibon For Dummies, 2017

Reference Books
1. Jeel Grug, "Data Science from Sorateh®, 209 Edition, O'Rsily Meds, 2015
2 Chirag Shah, “A Hands-On Introduction 1o Dats Science”, Cambridge University Press, 2020

Web Resgurces

1 hitps: e, simplilearn, com/tslonials/dala-science-lulgnriall
2 hitpedhwwew w3achools coml datascence!

TG




Internal -ﬁisﬂeaﬁrrnenl Fattem

EIII}'IIIW% Lewel  Inlemal Ascessment &1 (%) Inlemal Bssessmeni 82 (%)
L% 50 50
L2 50 50

Samplz Shert and Long Answer Questiens of Wartous Cognitree Levels

L1: Remember
I, 'unatis data scence? [dentdy threa zreas ar domaing in which data sciance is being used
2. Gaethree exampies of struclurad dala formals
3 Hame three measuras of centraity and descrbe how they differ
4 ‘Whalis supenssed leaming? Gie ted examples of dala problems where you would use
Supenvizad [eaming
LZ: Understand
1. How do dats analysls and d#%a anakdics differ?
2, Relate ikeihood of a eodel given dala, and probebiiy of data given & model. Are ihese
twa the same? Cifferant? How?
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WElE 20ECO02 loT for Smart Grids 3 6 B0 i3

Al the end of the course, studenls wil be able fo

Code Course Duicomes Mapping with PO Dok
20ECO021 Demonstrate the Smart Grid corcspl Nesd Br smar grid L1 L2
20ECO02.2 Explain the Energy Management system funclions : Ly L3
20ECO02 3 Describe how modern power dislributan syelam lunclions L1, 12
20ECO02)4 Explain the Advanced melerng infrastiociureand AMI protocols L1; L2 13
20ECO02.5 |dentfy suitable communication networks forSmart Grid applcations LY L2 L3

1. Wealdy Contriuting | 2, Moderalely Contributing | 3. Strangly Caninbuting, for the atiarment of respective Pos
L1: Remembser | L2 Undesstand | L3: Apply | L4 Analyze | LS Evaliaie | LG: Cresate. Dok Depth of Knowiedge

Lnitl: Introduction to Smart Grid 14 Hours

Imdroduction - Evalulion of Electne Grd, Sman Gnd Cancept - Defintans and teed far Smar Gad — Funclions — Opportunities -
Benelits and challenges, Difference betwesn carmentisnal & Sman Giid

Tachnglagy Drvers

Unitll: Energy Management System 04 Hours
Erargy Management Syshem [EMS) - Smarl subsialions - Subsiahon Autamalion - Feader Aulomatian, SCADA - Remple
Terminal Unit — Infelligent Elecironic Devicas - Prolocols, Phesor Measwement Unil — 'Wide area monitoring protaclion and

cantral, Smar inlegration of enengy rasturces — Ranewable, inlermitlent power sources.
Enemgy Horage

Unitlll: Distribution Management System 09 Hours
Distribulion Managemenl Sysiam (OMS) - Vot { VAR cordmd = Fault Deteclion, isolation and Service Restaralion, Qulage
managamant Syslem. Cushomer lmiomation System, Geograohical Information Syslam. Effect of Piug in Hybrid Elacinc Wehices

Netwark Reconbiguralion

UnitlV: Smart Meters 09 Hours
Intreduction % Sman Melers = Advanced Melwing infrasinaciure [AM1], AMI pralocols = Stardards ard inilialives, Demand side
managament and demand response progeems, Demand pricing and Time of Use, Raal Time Pricing

Peaf Time Fcing

UnitV: Communication Networks & loT 08 Hours
Elamanis af cormnmiunication and netwaridng - architecturas, slzndards, FLE, Zighea, GEM, BPL, Locel Area Metwari (LAM] -

Houge Ares Netwark (HAN] - Wade Ared Netaork (WaN) - Bragdbasd aver Power line [EPL) - |7 bated Probocnls - Bases of Web
Service and CLOUD Compuling

Cyber Secufiy kv Smar Grd

Tlﬂbna}u

1 Sheart Bodase, “Smadt Grid: infrastruciune, Technolegy and Salutions”, CRC Press, 2012
2  lenzka Ekanayewa, Mick Janiins, Kilhsirilivensge, Janzhang Wu and Akfhike ¥otayama, “Smarl Gnd:

Technalogy and Applications”, Wiley, 2012 o

Gt




b T Adadeime Hequlaten Sl Lol | SRECO0E 1ol for Sman Grids

Reference Books

+

l'ilil'll & Thomas and Jahrs O MeDonaid. “Power System SCADA and Smatt Gids'. CRT Press, 2015
2. Henralh C. Budks, Jayank G, Deshparde and Manna Thaltan, “Comenunication Metaarks for Smad Gads®,
Springer, 2014
Web Respurces

1. hiipsibooks.gocgle.ce.in/beoks Piskbn=1119960093
2. htipsibooks google coinbooks Tisbn=1 3512 30935

Infernal Esﬁﬁsmnl Fatiern

Cogretive Lewvel Inlemal Aszessment &1 (%) baternd Asseamment £2 (%)
L 30 30
Lz 35 35
L3 a5 35
Total (%) 100 100

Sample Short and Lorg Answer Quesiers of Vanous Cognillve Lewels
L1: Remamber

1. Definea Smart gna

2 List any three Benefils of Smarl grid

I Wnatis SCADA?

4 List any three Inlelbgent Electianis Devicss
5 Define 3 Fault Dalection

L2: Understand

Explain the nesd of Smarl Grd

Demorssate the Smarl Grid Concapl

Expiain he Enemy Management Sysiem [EME)

Classify and explain the Srearl ntegraion of enemy sesoces
Nuslrate Effect of Plug m Hybeid Elechic Vehices

L3: Apply

1. Igerdy the Outsge management Sysiem
2 o o udlize the Distibution Maragement System [OMS)7 explain

O A L B
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4= 2DEEQDZ Electrical Safely and Management 30 0 3

A the end of the course, sledents will be ate 1o

Code Course Oulcomes ftapping with PO's Dok
HOEEQ02  Understand ihe Indian eleciicty rules and their sgrificance L2
POEECOR 2 Explan the salely standand iy residenfisl, commercial, and egricuturel Li.L2
EDEE'EIW.;!! Lesm about electneal safety instalation, iesting and commission ) L1, L2
20EECZ 4 Understand aboul elecineal a@fely in distribubion syslem ET:L2
20EECOZ5 Explain Aash-overs and tarana dscharge L1, L2

1. Wheakly Conlributing | 2. Medsrately Centribuling | 3. Svengly Cortnbuting. for ine attsinment of raspective Pos
Lt: Remamber | L2 Understand | L3: Apply | L4 Analyze | LS Bvaluzte | LE: Create, Dok Depth of Knowlsdge

Unit I: Indian Electricity Regulations and Acts and their Significance 0% Hours
Dbjective and scope — ground dearances and sechion clearances - slandasds on elecinical safly - safi Bails of cusenl,
valage - earihing of sysiem neutral - Rules regarding first sid and fira fighfing faclity.

Tha Eisctricily Act2003 (Part 1,2.3.4 & 5] and Caniral Aufhonly Safely Requlalions

Unit Il: Electrical Safety in Residential, Commercial and Agriculture Installations 09 Hours
Wiring and filting — Domesfic appkancas — watar tap giing shock — shodk fram wel wal - fan Bang shock = mull-siaied
buiiding = Tempaorary inslaations = Agrcullural pumg instaliation - Do's and Donts for safety. in the vse of domesiic
elecirical spplances,

Sysem gmuading and Equipmant grounding

Unit [l1: Safety During Installation, Testing and Commissioning, Operation and Maintenance 09 Hours
Prefiminary praparalions — safe sequence - risk of plant and equipment ~s2fely documentabion = Reld quality and safsty -
persanal protective equpment - safefy clearance nalics - aglaly precaulons - safeguards for gperators - safety

Magnans Aol slicks, prodective clodhing and indusival claling

Unit IV: Electrical Safety in Hazardous Areaz 0% Hours
Hazardous|zones — clzss 0,1 and 2 — sperk, feshavers and carcra dischesge and funcional requiremenis = Speciicatons
of eecirical plants, equpments for hazasdows beations - Cassilicabion of 2quipment encleaura for vanous hazerdous

Qases and Yapours,
Harants asspciaied usTh clrants s wlages

Unit V; Electrical Safety Shocks and their Prevention 04 Hours
Primary and secondary eleclical shocks, passbilbes of gefing elecincal shock and i gevesty, medical enaiysis of

elachic shocks and its efects, shocks due o Sashd Spark aver's, peevention of shocks, sylelyf preciulions geansd conlac]
shocks, flash shocks, bums, residantial buildings and shops.

Objaclives of Safaly and Sacuily Medswes




Texl Books

1 Hx:al:-. 4. &nd Salug, KL, “Elednca Saley, Fire Salety Engrennng and Satefy Managetent’ Khanna
Pubieshers, 10288

2 Pradesp Chelureed], “Energy Managemen! Pabcy, Planmng and Lilikeatien”, Concept Publishing Cargany,
1897
3 Jobn M Madden, "Blecirical Safety and Law, Flannieg ard Llizakon”, 5 Ediion, Routledge. 2047

Reference Books

i H_Bgmlh, LJ. and Kothan, O.F. “Powsr Syslem Engineenng’, Tala McoGaw Hil 1998
2 Mariha J Boss and Gayle Micoll, *Elecincal Salety”, 12 Edition, CRE Freas, 2014
3 Gupls BR, "Elecincal Safely”, 1# Edifian, Amencan Techrical Publishers, 2018

Web Relerences
1. hitps:iinplel.ac.inicowrses/108/104/108104087/

2 hitpsdiocw. miledulcoursesiphysics8-311 -sleciromagnelic-theory-spring-200 4/syllatus/
3 hitpsiheww edx orgleourseleleciocty-and-magnelism-maxwells-equalions

Infemal Assessment Peltemn

Cognilive Infemal Assessment £1 Inbarnal Assessment 32
Level (%] (%)
L1 30 40
L2 70 &0
Totat {16} 100 100

Sample S:hnlt and Long Answer Questions of Various Cognitive Levels

L1: Remembar

Ene ine classificalian of electical mstalatiors

Slabe |he deadvaniages of low power faclar

What is safely documentsfion mystem?

Slate prefiminary praparalions bedare cammencing the instalation

R Pl —

L#: Undersiand

1. \Wiite the objecives and scape of indian Electricy Act and indian Blecincity Rula
2. BEwglan the imporiance of earhing sysem neutral.

3 Weile ancte on Do's and Dan'Y for salety in the use ol domestic sleciscel apphiances
4. Enpian e dassicalion of egqupmentiendcsure farhazardous kacalions:
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WORIT | Academic Reguation 020 | B0 | JEALLDE FuncamentEs of ~uwomobile Erngingenng

{145 20MEQD2 Fundamentals of Automobile Engineering I 00 3

At the end| al the course, shudangs will b2 able In

Code Caurse Dutcomes Mapping with PO's Dok
ED&.EEIEIJ_:i Intraduchian %2 indamenals of aulemobiies, wibrcalicn, Tvas and safety. L1 L2
ZOME3ZDEZ  Classily and identdy e stesding sysiem L2 L3
ZOMEZDZS  Classiy and idenidy The Transmidion Syslem ’ L2 L3
20ME30E 4 Defre and compare the suspension, breaking and elacyical syslem L2L4
20ME302.5  Iderify and inampret the spacificalions. and salely precaulions. Lz, L3

1. Weakly Seriributing | 2. Maderalely Cantinting | 3 Strengly Condributing. lor fhe allainmast of respecine POs
L1: Remersber | L7 Understand | L3 Apgly | L& Aralyze | LS Evaluale | LE: Create. Dok Duplh of Kacwiedge

Linik ; Introducticn 09 Hours

Compansstsofiourhe slesauirmobile-chasssandbosy - powenuni-iy pescfavlomobiesngnes saginecnshiucion, lwbe charging &nd
sager changing - ngine kgbricabon, spiesh and pressaes lubricalion systems, ol Bkes ol pumps—crenk case venlialion-. Types-
whieels and fyres, Safety Introduction, Safety sysiems-seal bell, arbags, bumper, ank lock brake system(ABE) windshield, suspension
sensors, braction contol, mirrees, cantral locking and alachhc.

windows, spaad oon ol

Unitll: TRANSMISSION SYSTEM 0% Hours

Powar rangmisenn-rear whee drvs, frant wheeldnue dwheeldrive Clufchas, pnnciple, types, cone ciuich, snge plate clulch, mul
plab clubch, magnabc and cenlrifugal dulches, fluid My whessl - gear boees, fypes, sliding mash, consbiecd mesh, syncliomesh
gear boues, epicychc gRar bix, ower drive banque corverler. propeler shadt - Halch - Kiss drive.

Tarque fubs dove vofersal joind. dWfevantial rear ages.

Unitlll: STEERING SYSTEM 0% Hours
Sleering geomely ~ camber, casior, kivg pin rake, combingd angle kaein, canler point sleerng, ypes of sleenng mechanism -
Acherman shedding mechanism, Danis segnng mechansm slidtng gears. -hpes

Stearing linkagas.

Unit IV: SUSPENSION, BREAKING AND ELECTRICAL SYSTEM 09 Hours
SUSPENSION SYSTEM. Ohijecls of suspension syslems — rigid axle susgension system, forsan bar, shock absarger,
Independent suspension system

BRAKINGS YSTEM Mechamcafeatesystam by drauichrakesystem mastercylinder whasicyindertandemmastercyindamegquine mas| of
brake Thuid

ELECTRICAL SYSTEM: Charging cincuit, generater, currént = woltage regulator = siarfing systam,
pendizdrivemsachanicmscbanoidswilch Sghbngsysiems, ham wiper fuelgsoge—oilpressuragaugs, encinslemparatesindicalonsic,

Praumatic and vacuumivakes

Unit ¥: ENGINESPECIFICATION AND MAINTENANCE 09 Hours
Inlduchion-enging speaficalions with regaed o power, speed, korque, nool cyindars and arangement, lubrcation and cooling ek
angine sorvice, reboring, decarburization Nitiding of crankshalt serdce detais of engine cylnder head. vaives and vaive mechasism,

pistor-cannecting rod assembly, cyfinder biock, crank shaft and main bearings. engine reassembiy-precautions. Types of
pallutants, achanism of foarnation, concenirationmeasurermenl, methodsalcoatraling-

mgmnnii:naﬁun,aﬂmaiguheahmmlhmﬂwdﬁiahmwiusmﬂ aliermative fusls for ermssion conlned 76

Naﬂunaf;and infernational podwlion siandards.
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MERIT | Acadennc Reguation 2020 | 1L | 2BML0UE Fundamenials of Automatile Engingsning

Tout Books
1 lAutomotiveMechanics—Yol 1&Val 2/ KirpalSinghvstandasdpublishers
£ AudtomobikzEngeesnmgiWilliam Crouse’TMHDissbulars
3 AudtomobiEnganeermo’® SGIlFS K Katariad SonsiNewDelhi
4 AutomobitzEngineenng/CSinivasan/MeGrawHil

Referénce Books
1 Awlomosve Engines Theorpand Seraangll ames D Halder menand Chasel Mikcheblr, [Pasy
Aeducationing

2 .I‘;Lm:lrnuzmmEngineeﬁng:ﬁﬂﬁwmlﬂ.steedsﬂiﬂﬁarrewaﬁ
2 Aulomotive Mechanics PrirciplesasdPracices’  JosephHedfnenVanNeskandRenhokd

Web References
I hitpsiinplalacinnoes

Internal Assessment Pattem

CognitivaLaval InbarnafAssassmant1%)  Intemaldzsessmenti2 (%)

L2 40 a0
L3 40 an
L | 20 40
Totall%} 100 100

Sample 3o and Long Answer Questions of Various Cognitive Levels
L1: Remermber
Whal 2. the dilferences between twooand four Sroke engines
Define the Octane mumber & Cetane rumber
Explain tha significance of governor in aulamobiles?
'What is an avloemative differentazl and boe doss i wak?
Wy amd car steenng whaels round?
Why enlrapy decresses with fhe increasa in bemperature ¥
LZ: Understand
Descibe the Afknson cyde
[Explain F Rywhesl with nzat skaich.
"Whal % an injeclor pressune 1 heavy vehices? Why if is usad?
Cescuss the serdica the piston — connecting rod assambly with neat skaich
Drcuss the magaeto ignition.
'What is S-way comverier?
L3: Classify
1. | .Mame the dfemnnt cooling methods with neat sketches.
2 | Describe with PV dagrams the tea used cycles for inlemal combestion engires.
L4: Interprat
1. | In@d-s¥cke, d-stvoke cyfndar diesel engina running 5000 r.p.m., how many mes the fuel wal
ba imecied per second,
2 | Mame e car with engine having 4-valves and 5- valves par oylinder.ges at a pressure of 1.5Mpa the gas
expands accouding to the process. Which reprasented Dy & straight ine on a pressure wiume, The finad
pressure (s 016MPa. Caiculate Ihe work done on 3 .gas by tha pistan

O i g L o
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ri.-ﬁ:u.‘ | Acacemic Reguiaian <00 | &L | 20MCO02 Tuwndamentais of Aulemibile Enginesnig
Z'DE%D{IJ Disaster Rigk Mitigation and Managemant 3 00 3

At the end ol ihacmrse. shudents will bs able b

Mapping with POs Dio¥
Code Coaurse Qulcames ¢
SOCECEA ignufpa:in-uatg.-peﬁuﬁisaalars thoincauses ehecsS mitigaionmeasur L1 L2
Understand varous phases of Gsasler managemant cycla and creala . L1 12
sl vulrzmabdity and rsk maps ;
20CED033 | Understand the approaches of rsk and wuinersiifity L1, 12
Explain the concept of disasler managemenl end emerging U L2
20CEDN34 appOECTEs .
20CEQ0LSE | Undarstard tha miligalion meddures L2

1. Wileaily Eﬂnﬂ:mhrq {2 Modesstely Confributing | 3. Strongly Confrituling, for the anainment of respactvg Pas
L1: Remembear|| L2: Undarstand | L3 Apply | L4 Analyze | LS: Evaluate | LG: Creata. Dok Depth of Knewledge

UNIT I:Natural Disasters 8 Hours
Malural disaslers. their typas and effects. Floods, dreughl, cyclone, eanhquakes, landshdes, volcanic sruplions, Hest and cold waves,
Chmatic change: global warming, Sea level rise, ozone dapletion.

Man Made Disasiers - Modes: disasters, chemical disasters, biological disasters, buildng fre, coal fine, forest dre, ol firs, aic poluticn,
wated polution, deforesiation.

Uzowe Dapighan

Unitl:Cisasler Management Prnciples 9 Hours
Eveluion of disasler sk managemant concepl Disaster managemant cydle - Prevarfion, Prepanatness, Misgation, Rescue and
Recoveny Inlegratad and Comprehensive disaster nsk reduction approach Siralagies and Poiicies.

Chzaslar managemmant opcke

Unit 1ll: Risk and vulnerability 9 Hours
Hazard, risk and vulnerabifity: Physical, socil and econcmic dimensons, Vulnesability in changing cimate, Cimate change and
Dizasiers, Fisc Analysis Technigues, Risk: Menlificagion, reducton and trensfer, Approaches to mapping social vunersbely,
Particinalony disasier sk assesament, Action plans, Stratagy for sundival,

Vulnerahikfy i chamgmg climale 2

UMIT IV, Disaster Managemsant 9 Hours
Preparednass through (EC) Information, education: Acommunication, pradisasterstageimigaton] EMectlomitigatenstarsl disaster at
natignal and glahal levels, imemaiional sirabegy lor desaster reduction. Emenging appraaches in Disasier Managament-Coacep! of
dissates managament, nefonal disasier management rasewcrk, Enanciel armngements, role of NGOs, community -based
caganizations and media,

Matonal cisasier management Famewnk

LINIT-V: Risk Mitigation 8 Hours
Definition, Congepl, Importance, Guiding Prnciples, Tools, Appreaches, SwalegesSustsinsbla Developmanl, Sustainable Land Use
Planning, Technology and the Enviement. Emerging Technologies in Disaster M#gation, Remcta Seasing, GIS, Dsasker Mapong,
Awmrigl Photography, Land Use Zomng

Emerging techaniagies in disaster miligation

Text Books

1. Fhanne 8K Tiasters All you wanted o know about " Mewindia PublishingAgency, Maw Dalhi, 2005
2 EdwardsB." NaturaiMazards” Cambridge UniverstyPress LK., 2005 76
3 Chakraboriy, 5.C.,"HaturalHazerdsandDiszsterM enagement”, Pargalishil Prokachak Kalkata, 2007
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Referance Books

iH

Lahni P, *DisaseddigationExpenencesandefleclions” PreptceHalkdindia Hewlabe, 3002
2

Prashant K. Srivastava, Sudhd Bumar Sech, Mohaaty, U. €., Ted Mury, “Techniques & Disaster Risk
Mznagemeant and Mitigabon®, 2020
Web Referentes

1, Mpsiﬂj‘hn:::lﬁ.gmgle.mm
4. hipficbesacademas. nic.n

Internal Assessment Patiam
Cognitive Lensd  Inteenal Aszessmend 51 (%) Intemal Assessment 82 [%)
I G 50
L2 a0 ]
Toal ) 100 100

Samgle Shorl and Long Answer Questions of Vardous Cognitive Levels
L1: Remember

1. Defing cimagc change
2. Lt any fow effects of natural dissshers
3 Dofing disasker Managemen!

L#: Undersiand

1. Explain abouk risk assessment
2. Dudine the principles of dsaster management
5 Dilzréntiate betwesn hazard, risk and vulnerabifty

-
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(B 20Cs404 Operating Systems 3 o o0 3

A7 tha enF ol e course, siudents will be able o

Mapping with

Cods Course Oulzames POs Dok
POCEA04Y  Describe The slruciurg, components and linchionalies of operaling system L1, L2
2054042 Describe the process managament activiées of operating system L1, L2
2005404 3 Mlusirete the use of process synchronization tools = L1, L2
20CE404.4  Desribe B vaious memary mansgemend snd alocakan iechniques L1, L2
EEGHM.E Demionsirale diffarenl secondary slofige managemant stialegies and e sysem L1, Lz
1. Waakly Conlributing | 2. Moderately Contribuling | 3. Strongly Candriuling, ter the atlainmend of respecive Pas

LE: Rmﬂr@bﬁ | LE Undarsiand | LY Apply | L4 Analyze | L3 Evaluate | L& Create. Dok Depsh of Enowledge

Unit |- Infroduction to Operating System Concepts 9 Hours
Wht Opersting System Do, Operating System Cperations, Process Management, Mamory Management, Siorage Managemen],
Prebecion and Secwily, Compuing Environments, Operaling Syslems Serdces, Sysiem Coll, Types of Syslem Call Operaling
Syatem Genaralion, Sysiem Bool

The Shel, Motile Operating System, Chaice of inkarface

Unit II: Process Management 9 Hours
Process Gorcept: The Process, Procass Stale, Process Contral Block, Threads, Pracess Schedulng: Scheduling Gusues,
Schedulers, Comext Switch, Coerations on Processes, Inlee Process Communicalion, Mullithread Programming: Deerview,
Benefils, Mulitheeading Modets, Process Schadulng: Basic Concepls, Scheduling Critena, Schedulbng Algorithma,

Process Tenmination, Mull process Architaciure

Unit It Synchronization 8 Hours
Backgrourid, The Crilical-section problem, Petersors Solulion, Synchronizalion hardware, Semapharas, Classic Problems of
Synchronizabon, Manilors, Deadiacks: System Model, Deadlock Charoclesization, Methods for Handing Deadiock, Deadiock
Preventicr], Deadlock Avoidarce, Deadock Detection, Recovery from Deadiock

frangachonal Memovy, Two Bhase Logking

Lnit 1" Memary Managerment 8 Hours
Background, Swapping, Corliguous Memary Allocation, Segmentation, Paging, Structure of the Page Table, Virtual Memary
sanagement Background, Demand paging, Page replacement. Thrashing, Mass-Siorage Stuchers: Overdew of Mass-Slorage

Slnueture, Hard disk Crives, Yofalile Memary, HRD Scheduing-FCFS Scheduiing, SCAN Scheduling of & Disk-Schedulng
Algorithen,

Bedy Systenm, Prapaving

Linit V: File system Inerface 9 Hours
Fie Concepl, Access Mathods, Direciory and Disk Struciure, Flle System Mounding, File Shering, Prosection, Implementing File

Systems: Fie Sysiem Snuciee, Fie System implemancation, Diretlory Implemantation, Allocation Methods, Free-Space
Management,

Consislency Chaciing, Maiwane, Denial of servica
Text Books
1. Abrahem Sberschatz, Paler Baer Galwin and Greg Gagne, "Operating Syslem Cancepls®, TenthEdaian, John
Wilay and Sang inc,, 2018
2 Wilkem Stalings, “Operating Systerns « Inbeenals and Design Principles™, Ninth Edition, Pearsan, 2018
Reference Books 75

1. Andrew S Tanesboum, "Modern Operating Systems”, Fourth Edition, Pearsan, 215
i Cherles Crowley, Operating Sysiems: A Desgn-Orersed Approach®, First Editon, Tata McGraw-Hill

-
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Ethucaton, 2001

1 Dhananjay M. Dhamdhese,"Operating Sysiems: A Concepl-Basad Approach’, Thid Edson, McGrawHill Highar

Educanon, 2017

b Resources

hitpiinptal.acin/downloads 106108101/

hltps:rhararer, coursera.orgleamiotiecluretbngxEfect ue-3- 1 operating -s yalems
hitps:fherern. geaisforgpeaks crgloperating-sysem-inlroduction-oparaling-sysiem-sel-1/
hitps:hsesr.unf. sdwipublicloopd 6 1 DireeMales PPTIPPTREICH1 2-058e. pdf
hiﬂps:n‘]in.L:El:iﬂ.mfiuh?ﬂexhkuursaﬁnumtm-m{ueraﬁmg-ayﬂums-mdﬂﬂ

Intemal Assessment Pattern

ﬂngﬂ:i-,ue:'l.-eueﬂ lnlernal Assessmant (11 (%) Inlemal Assessment 82 (%)

L1 50 40
L 50 B0

Tatal {%] 100 00

Sample Short and Long Answer Questions of Varous Cognitive Levels
L1: Remember

TN LR e e

T R L R

A0

Dzhne Cparaling System

Whiat ane opersing syslam seqvices?

Lt any foar fypes of sysiem cals

‘What is & process? List any fowr fields of process conlegl block

Wht are the necsssary condilions far g deadlock?

Differentlale besspen Binary and coundng semaphore.

‘What ane the vanious alirbaies thal are assonated wilh an opened file?

L#: Understand

Dispuzss the essenbial peopertios of operatng systems -Batch, Inferactive, Timeshanng Real ime and Distribetve
Exgrain how mulfprogramesing increases the uillzation of CPU

Wh system calls s needed in aperaling System?

Diglmguish btaeen logcal address end physical addmess

What is e diflerente bateeen a process and (hrgad?

Hew does the syshen delect hrashing? What can the sysism do i eliminate this problam?

Consider the folowing fowr processas repeesented as [Frocess, Arival Time,Burs! Time| with the lergh of CRU
brurst in maliseconds.

[{P1, 0,90, (P2, 1, 7, {P3, 2 13 (P4, 3, 11) |, Using preempiive SFscheduling: (i} Draw Gani chan

{ii} Caleulste avarage wailing time.

Why semaphores aee important? Suggest the sakifion for beanded butlerpicblem with semaphores

Exprain the sieps involved in handing a page faull wilh aneat skeich

CONTROL CORY gTTEﬁTED
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[TOE!] 2005003 Introduction te Big Data i 0 0

Af the end of the course, students will be able o

Mapping with

Endq; Course DWComes POs Dok
20050031 Identty the Knowledge of B Data L1 L2
HOS003.2  Demerstraly Hadoop Framessedd fos handling Big Dala LY L2
EIH'EEEI!}C:_!.S llustrate tha Architectal Cordepls of HOFS in Hadoop Becdyslam ¥ L1, L2
050034 lllusinde Map Redece Framesdk L1, L2
050035 Explain Spark & ADD L, k2

1 H'ﬁhf:'l:mlﬂmﬂ.'d'ig | . Moderately Contrierding | 3. Strangly Contibeting, for lhe afsinmant of respective Pres
L1: Remember | L2 Understand | LY Apply | L4: Analyes | LS Evaluate | LE: Create. Dok Depth of Kncwledge

Unit I: Infroduction to Big Data % Hours
What is Big Dates, Evolution of Big Data, Types ol Big Data, Sources of Big Dala,5v's of Big Data, Big Datla Anaivtic, Big
Diaa Applcations, Google Filie Syatem

Uses of Big Dats in Retail inchustry

Unit I irtroduction %o Hadgop 9 Hours
Intrechucig Haxloop. Hadoap History, Hadoop-cfinition, Comparing SOL Databases and Hadoop, Hadoop Clsster, Hadoop
Modes, Hadoop Fealures, The building blocks of Hadoop, Hame Node, Dala Node, Secondary Mame Hode, Job Tracker,
Task Tracker

Unit Ill: Hadoop Ecosystem SHOFS 9 Hours
Hadoop and its Ecosysiem, Hadoop Ecosystem Camponients, Hadoop Ecosystems Took, Hadoop Distibsed File Sysiem,
Corcepl al Block in HDFS Architeciurs, Fealures of HOFS, HOFS Read and 'Wite Machanism, Rack awaseness in HDFS,
Infreducing HBass, Hive, Pig

HOFS RegoWide

LUindt IV Introducton to Map Reduce 9 Hours
Haloop Map Raduce Framewark, Srchilecura, Phases, Map reducs Job Types, Uses of Mep Reduce, Tedhnigues o
Oplimize Mep Reduce Jobs, Limiations of Map Reduce.

Unit V' Introduction to Spark and RDD 9 Hours

Inteodction to Spark, Dala framas - Data framas role in Spark. Introduction 0 RDD, ROD cperatons, Crealing RODs, ROD
Operations, Working with Key/Value Pairs.

Datg frarmeas

Taxt Books

1. DT Editoriad Services, “Big Data - Hadoop?, Map Reduce, Hwe, YARN, Fig, R and Dals Visuakzation”, Black Book,
Dream Tech Press, 2019,

2. Bridear Abs, "Big Dala Analylics with Hadoon 3 - Packi Publicatons. 2018,

3. Huiden Karmu, Andy Eomwinshi, Pedrick Wendal AMate [Zaharis, “Leaiing Spark” Oreeily Publicatians 2005,

Re]i&ran:a Books

1. Chuck Lam, "Hadoop in Acior”, 14 Edidon, MANNING Pubbcalions, 2078,

b Eatﬂrlll.a'ugm Balusamy, Hﬂrl-llii Abirami R, Sefedinekadry, Amir . Gandomi, "Big Data: Concepls, Technology,
and Architectura”™ 15t Edition, Wilsy Publicalions, 2021,

1 Thomss Erl Wajd Khatisk, Paul Bubver, “Big Det Fundomenisls Concepts, Drivers &Techriques”, 1#
Edition, Pearson Publicatons, 2016.

TG
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WE!IJ Resources

1 hilpstifhadoop. apache.ong
2. hitpsiifspark.apache.crg!

Internal Assessmeant Patlern

Cogritive Laval Inlemal Assessmant #1 [%) Inlgmal Assassmant #2 (%)
L1 50 50
L2 50 50
Total (%) 100 100

Sample §hort and Long Answer Questions of Various Cognitive Levels
1

L1: Remember
I [Dwina Big Data.
2 Er!ﬂ the charciaishics of Big [ata.
3

4. What are Hadoop companents?

5 What ara ROD operations?

L# Understand

Explan HOFS Read & Wrile mechasiam

Explain Rack awareness in HOFS.

Exgilain MapReducs workflow in detai,

Describe the working with Keyhaius peis in R00s.

dn L [l =
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2&54003 Privacy and Security in loT 300 3

AL [he end of the course, students will be abla 1o

Coda Course Qudcomeas Mapping with Pz Dok
Uindersiand the besic knowledge of crypiocraphny
20ECO03.1 : ing and web secuity L1 LZ L3
20ECC(A.2  Explain Archileciure of [oT and &5 Applicaalions ; L1LLE L3
JDECCD3Y  Undeistand the Allacks agafral loT sysiem Li L2 L3
20ECC0A.4  Explain Secure Bootsrapping for laT Sylem LI L2 L3
JNECCOAS  Understand the loT system secwity and Trust 2one L1, L2 L3

I. Weakly Coninbusing | 2. Moderately Contributing | 3. Strongly Contibuting, for the atlainment of respacive Pos
LF: Remamber | L Understand | LT Aaply | L4: Analyza | L5: Evaluabe | L6: Creats, Dost: Depih of Enowledges

Unitl: Infraduction to Cryptegraphy and Network Securitys % Hours
Crypiagraphy | natwarking, Web Sacwily. Sacuie sockal layer end ranspan layer seawily, System Sacwins Intreders |, Vinses and
related hreads, irusted Systems.

Bocure Shell [35H)

Uit Iz Introduction to laT 8 Hours
Intgral of Things (laT] Mead of loT Applcaters Archileciure, Enabing ischratogies, kT securiy and privasy,

laT pmlscals

Unit |H: Attacks against loT 9 Hours
Amacks against laT system (hardware + soitware| Aattacks against ioT network prolocols Altacks against industry loT

Atacks againl ab sysiems

Unit V. Secure Boolsirapping for secure boT syslem 2 Hours
Tinestedboot Sepweboot TRM and 3 usages, Remed aliesiation jampe: resisientproof-response hardwere and lis usage
Boolafapng orioT

Unit V. koT System Security and TrustZons 9 Hours
System securty | Trusifone handware archieciune TrusZone saftwam sichileciures

Wb seconly

Text Hooks

1. Syed Rameam Zahra, Mohammad Shsan Chishtl "Security and Privacy in the Insemel of Things * 1#Edion Chapman &
Hall, 2020
2. Fei Hu "Gecurity and Frivecy i Intenet of Things (loTs] Models, Algarithms, and implemensations”, 15t Ediion CRC Prass
Fefarence Books

1. Raw Ramakishnan, Loveleen Gaur “inlersel of Things Appresch and Applcabeity m Manulaclueng® 1*Edbon  Chapren &
Hall, 2015
2 Wiy Medsets, ArshdeepSahga, Imemat of Things, A Hands an Appecach”, UniversityPress, 2015

Web Resources

1. hétps:iiss.stuft eduhelpshiml

2. hetpemsdlibodl edu'esk
76
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Infernal Assessment Fattern
Cognitive Leval  Intamal Assessmant #1 (%) Intemal Assassmant £2 (%)

15 0 20
L2 40 an
L3 4f 50
Talal (%) 100 100

Sample Short and Long Answer Questions of Vadous Cognitive Levels

L1: Remember

1. What tscryplography 7
¢ Listthe applicailons of 1o
3. What'is Altacks agains loT systam?

L2- Understand

1. Explsn aboul netwarking
2, Explsn Enabling technologies of ol
1. Esgpl=in Azftacks against loT nsteak probneos

L3: Apply
o Dgous about wab seoily

2. Wrile aboi Anchiteciure of laT
1. Exglin Attachs apains| indusdny ol

s audrremed a 20222003 WEFOALY 20F3-20z4
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[eEl 20EEDO3 Low Cost Automation 3 0 0 3

Al the end of the course, sludents will b able

Code Course Dulcomes Mapping with PO"s Dok
FDEEC031  Undersianding aulomaton of assembly bnes L2
ZDEEQORE  Aulomation Usieg Hydraubc Systems L2
F0EEO0LD Describe Automation Using Preumatic Syssems ' L2
20EEQ0N4  Explan Asamation Using Elsckoaic Systems L2
HEE |5- Exglan Agsembly Aulomalion L2

1. Weakly Coniibutng | 2. Modedately Conkribuling | 3 Strongly Conributing, for the aftainmen of respeciive Pos
L1 Flmrurr'ha | L2: Uiaderssand | L3: Apply | L4 Anelyze | L3 Evaluate | L& Create, Dol Ceplh af Knowledge

UNIT 1 :Aulomation Of Assembiy Lines 8 Hours

Cancept of suicmalion-mechanizetion and auomalion - Concept of aulamalion i industry - mechanzation and
automalion - cassificalion, tafancing of assembly ine using available agerithens -Trensler Ine-mondaing Sysem
{TLME} using Line Stalus - Line efficiency - Buffer stock Simalation in assembly ling

Transfar Ang-manionng sysferm (TLMS} waing Lina Stafus (me sffciency

UNIT II: Automation Using Hydraulic Systems 9 Hours

Desaqn aspects ol vanous elemenls of hvdrauic systems such as pumps, valves, fillers, resarvoirs, accumulatars,
acduatars, inteasifiers el - Selection of hydraubc flid, practical case shudied on ydraslic Groul design and pedormanca
analysis - S valves, electra kydraulic vales, proportionad valves aad ther applicaikns,

Sen vabes, electm hyovauds vaives, propodanal vakats and Mer agpicaltns.

UNITAI: Automation Using Pneumatic Systems 8 Hours
Preumatic mdamanials - comnal alemenis, postion and prassume sensing -logic circuils - switching circuits - Irngs
concitions modules and these inlegralion - Ssequentis drcuils - cascade methods - mepping melhods - shep counber
method - compound circuit design - cambination circuil design. Pnesmalic equipments - selection of components - design
ccullions -spplication - faull Bnding - hydro préumalic Sirglits - use of Misoproces sois kar sequending - PLL, Low
coet mutemation - Robotic cincuils.

Law cosf aufcweanon - Rohahs cYeuls

UNITV :Automation Using Electronic Systems § Hours

Infradiction - vaniaus sensos - [ransducers - gqnal processing - senva syslems - programming of microprocessars using
2085 natructon - programmable lagic conlrodars

mmﬁdﬂmmmm-wmw:m:
UNIT-V:Assembly Aulomaton 8 Hours

Types and tonflgurations - Perls delvery & workssalions - Various sibestory and non vibralory davices for feeding -
hoppar foaders, rotary disc feeder, cenirfugal and eelantation - Preduct design far aulprstnd assembly.

Produs! dasi fov aufomalsd assembly

TG

de
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Text Books

L Anthorry Esposito, “Fluid Power with applications”, Premiice Hal imlemational, 2009,

|
2. Mikell ® Grogear-“Auipmadon, Poduckon System and Compuler IntegratedManudaciuning”, Prantics Hal
Rubdications, 2007

|
Relereme Books

|

1. Kuo .B.C. “Aulomatc control syssems”, Prentica Hall India, Hew Delhi, 2007
2 Peter Rohaer, “Indusirial hydraofc comno®, Wiey Editlan, 1995,
A Mujumdar. 5 R, Preumatic System”, Tata McGoaw Hil 2006

CONTROL COFY ATTESTED

Chairman
Eoard of Sludies

(EEE)

157




ORI | Acacemic Raguiaticn w20 | ML | 20ML20E Tundamsénials of Aulomotde Lngineenng

23 20MEOOQ3 Industriz|l Automation ool
- OF By

Al the and?d the cowrse, stiadents will be ablle 1o

fifappirg
Cada Course Oeleames with FOs Dok
20MECOZN  Wently vanous ooncepls of sukamation and work parl iranspon mechassms, . L2
FOMECOZ2  Wustale the assembdy sysiems and teir spplcations. - L3
20MEQO3T  Describe the importzace of handing systems and idantification sysiems. - L3
Z{HEE{]H Aaply the concepts of part [eeilias end maching cells inlo various praduction systames - L2
2MECO3S  Recognize the importance of sulomased inspection and to dstinguish the varicus _ L2

coninod sysiems

1. Weakdy E',muﬂu,ht; | 2. Medarataly Contriouling | 3. Srongly Contribaring, for the aftainment of respacive P05
L1: Remember | L2 Understand | L3: Apply | L4: Analyze | LE: Evaluate | LE: Create, Dok: Depth of Enowledgs

Unit I: Manufacturing and Automation-Cwver View 8 Hours
Broguclion systems, Ausomation in production sysiems, Aulomation pinciples and sirategles, Reasons for Aulomation,
Manufachuring operstions, Funclions in Manufactusing, Information processing in Menufacluning plant kreout, praduction
fzcilnies. |Basic elements of an aulomated systam, levals of sutomation; Hardware companants {oe awomation snd procass
corticd, piogramematbie logic confeellars and peesanal compulars. Aulomation for machesy) cpasations

Unit i: Assambly Systems and Line Balancing 2 Hours
Process-Assembly lines-manwal single statons assembly, Manual assembly ling, automaled assembly syslem-Line balancing.
Auglamased Assembly Systams - Design far aulomated assembly-Types ol aulomaled assembly sysbems Pirls leedisg devises

Unit Nl Avtomated Material Handling Systems 9 Howrs
Automaled Material Handling and storage syster; Mateial Handling and ldenifcation Technologes: Material handhng,
equipmen, Starage systems, performence and localicn stralegies, Auomaled storage sysiems, ASRS, lypes, Funclans,
meerial handing equipment-Comayors, AGVE, Industrial Robots-Anatomy, Fobal configurations, wark wolume-A5R5.
Automatic idantification metheds, Barcoge technology, RFID

Unit IV: Manufacturing Cells 9 Hours
Menwtacheing Systams and Aulomated Production Linas: Manufaziuring systams: components of 8 manufasiuning systam,
Single siation manufactuting cells, Automated production lines, Applficalions, Trarsber ines

Unit V; Controd Systems 9 Hours
Contrel Syatems-Process indusines Versus Discrete Masufacluring indusines, Continucus Versus Discrale Control Coninigus
Contral Systems, Discrale Control Systems, Computer Process Conlrol. Coreral Racquiramants, Capabifilies of Computer
Comral

Text Books
1. Milkell P. Groover, Automasion, Produciion Systems and Compuber
Integrated Manufaciunng, Kingle Edilian, Preatice Hall of india, 2016,

Referance Books
1. C. Roy, "Robols and Manufacturing Automation”, Aslanl John Wiley &
Sone. 2. Krishna Kant, “Compuler Based Industrisl Confral™, EEE-PHI, 2nd
edition, 2010 76

1.I'|||'E'!il- Relerences
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intarnal Assessment Paliemn

Ciogniliee Level IntermalAssessmenty 1[%)  InlamalAssessmeanty 2{%)
L1 i kL

L2 4 30

L3 | 40

Tatal(®) 100 100

Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember

1. 'What & mdusirial Bubsmation?

2. 'What ang the diffesent cosis inchaded in industry in designing the paricular product 7

3, What & production soluma?

4, List the calegorization of preduction system.

5, What are (he types ol sutomaton?

. ‘Whal ang th featunes of Flexitle Aiomation?

T, Whal & faciory type of lalegral atomation

E. Dafine process.

&, \Whal are process vanables?

10
Lz

e etk B

What is meant by condrol sysiem in eulomaion?

Undarstand

Explain Autoenation prnciples and strategies

Compare Marual assemidy Ine. aulomaied assembly sysiemn

lustrate Msterial handing, squipreent, Storage systems, performance and localicn siraleges
Demansirale componants of a maslaciuning sysem

Compare Conbnuous Gonlrod Systems, Discrate Conlrol Systems

. Apply

Apply the basic elements of an aunamated syslem for indusinal aulamation
Apply differer fypas of sulomated assembly sysiems for moderate planks
Apply the Barceda sechnology, RFID for induskial auomakon

Discuss Automated production fines, Applications. Transdar ines

Design the capabiifies of computer controd sysiems

= i F 2 L ¢ - i =
hapkeatie lor e Slodenls admmed m 20222003 WEF ACY (0@3.5004
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205H303 Design Innovations 3 0 0 3

At b end of ihe course, sludents will b able o

Cade Course Outcomes Dok
205HOO2.1 Explsin the fundamendats af Design Thinking and innovaion L2
2SBHO02.2 Empathize and analyse moded aclion pkn L2
2ISHDOZ.3  Desciibe the prngiples of inpovation and idea generation bar product desion L2
20SHOO2.4  Apply design thinking techrigues for given fasks L2
20EHD02.5  Apply the design thinking techniques lor sohing problems i varioes seciors L3

L1: Rernember | L2 Undersiand | L3 Apply | L4: Analyze | L5: Evalale | LE: Creale.Dok: Depth of Knowledge
1. Weakly Contributing | 2. Moderately Conlribeting | 3. Strangly Contriuiing, for the stlainment of respective Pos
L1 Remember | L2: Understand | L3: Apply | L4 Analyze | LS: Evalsale | LB: Creale Dok Depth of Krosledge

Unit Iz Introduction to Design Thinking % Hours
Inrodisction o elaments and pincigles of Design, baskcs of design-dat, line, shapsa, form as fundamerial desgn componens.
Frinciples of design. Inirduction W design thinking. history of Design Thinking. New materals in Indusiny

Unit Il: Design Thinking B:Houcs
Design thinking process (empathize, analyze, idea & pralotypa), implamenting the process indriving irvensians, design thinking in
zocial innovations. Tooks of design inng - persan, coslumes, pumsy map. bran siomming, prodect developmen

Unit I, Innovation % e
Art of innovaticn, Difference betwean mnovabon and crealivity, role of creatrily and inncwvabion in erganizafons. Craateity 1o
Innavaton Teams for nnovasion, Measudng the impacl and value of creativisy. Product Design: problem fomation, infraduction o
product design, Product strategies. Product vaiue, Product planning, prodict speciicaliong

Unit IV: Design Thinking for Strategic Innovation % Houra
din emancisa in dasign (kinking - mplemeandng design (hinking for belber process. Implement design Ihnking poocass in vanous
Industries. Design finking for Start-ups

Linit V: Dagign thinkang in Various Sectors 8 Hours
Casa shudes in Information Technology, Finance, Educalion, Maragamendt and Retail secton, Analyze and Pralotyping, Usabilily
resling, Crganizing and intanpreting results

Case study |eaming oulcomes:

Make e ol prachical gesign thinking methods i every slaga of peoblem wilh the heip of mathod lempiates

Apply design thinking 1o & problem in ander 1o-generate innovalive and usei-canirc solutions

Empathize with erd u2er &nd mibabe & new warking cabure based on user-cendic spacach

Prosatype and nn usability esis for unbiesed exmination ol fa product in onder 10 idesly problam

[l

Texl Books

1. Tim Beown, Haeper Bolling, Changa by Dasgn 2009
2. David Lee, Dusign Thinking i the Class Foom, Ulysses Press

Reference Books

1. Design the Fusure Shirulin 4 Shetty, Nodon Press
2 ‘Willzm Lihwell, Britra Halden, JIl Buser, Universal Principles of Qasign
3. Chesbraugh H., The Era of Open Innovition
4, Chitale & K. and Guptz R. C., Product Design and Manufacianng, Prentce Hall
76
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Web References

hips: Y npeel ac.in'cowsesr 11051 24

hittpa:donlinecoursas. npbalac_infnoc1 8 maBlipraveee

v bulor2y netfusing ssipresentations/, (peaducdifecydedaeiaull e
hps=tidocs orache com/odE1 1108 02foepdl!. JETICET_01.pdl

veaw Dizfilngs.com + Home o Marketreg » Produdt Desslopment

hisps: . mindbcols. comdbrainstm, hgmd

b lwvenr quicksproul.comd. Show-lo-reverse-engineer-your-comget

e

hitges: s upaort googhe. comidocsanswen't 79740 7hi=an

10 hitpswa youtube comiwaicn Tw=2mjSDIBalLI A

11.  thalirualinstrectar. comfonashanening. him

12, hitges:idschool stanford, adw._idesignresowrces!. ModeGuidaBOOTCAMP20T0L. paf
13, hatps:idschonl sianlood edutuse-our-methods! 6,

4. hitpeaiweew intecactiondesign. cegiteratunetarmcials-stages-m-the-design-tmkingprocess 7,
15 hitps:ihwvaw nngroup. comiariiclesidesign-thinking! 3.

16, hitps:idesgnthinkingloreducalers.comidesign-thinking! 10.

17wy designihinkingformobiEty onghwp-content!,. /1 IMNapkinPilch_Worksheet pdf

Achwity Based Leaming (Suggested Activilias in ClassiiPractcal Based leaming
Infernal Assessment Pattam

Cognitselevel Inbamal Assagsmartd %) Infernalfssessmani#H%)
L1 20 20
L2 a0 50
L3 in a0
TotsH%) 100 100

Sample Ehu:rl and Long Angwer Questions of Varous Cognifive LevelsLy;
Remember

1. 'What do you mean by design thinking?
2. How design thinking works within a product developenanl process

L2: Understand

1. Explain the elments and principles of design
2 Dilareniiale bebwean creativity and innpvatian

L3: Apply

1. Hovjdasion hinking helped financial secior o gain the consumer ‘tnast?

v el bedin comiblogddocumentafionirevedse-anginessing - Rllpafiaupaadt micrasall e mden- sk T 1014
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Approeed in 3 EL’_",_ 5 57 ACH | Appheabie i II{. li u:ml: adnulesd om 202223 ared W |’: HEI’ 202524
UaEH Z0ECHM Low Power VLSI Design 4 o 0 4

At thaend aof e oourse, sladents will be abla o

Code Course Oulcames Mapping with PO Dok
ZOECHOTN.]  Idenlify the sources of power dissipason in digial i sysiems Li L2
ECHN12Z  Demonstrate the impact of power on system performance and RNEREIT

refiability. y L
ECHN.3  Exend the Low Power Design 1o Different Applications LT L2
20ECHO14  Design and analysis of Low-\iolsage Low-Power Circuits L1, L2 L]
ZIECHDTE  Realize te leakage sources and reduction lechnigues LT LE L3 L4

1, Wealdy Contritaiting | 2. Modesately Contribiiting | 3. Seroegly Contribugng, for tha ailainmend of respecive Pos
LY Bemember | L2 Undeesiand | L3 Apply | L4 Analyze | LS Evalusie | LB Create. Dol Depih of Knosledge

Linit I:Fundamentals of Low Power VLSl Design 12 Hours
Meed for Low Powes Cicuil Design, Sourses of Power Dizsipation - Swiching Power Dissipation, Shor Cincuil Power Dissipation,
Leakaga Power Dissipation, Gliching Power Dissipafion,

Short-Charnel Efects

Unitll: Low-Power Design Approaches 12 Hours
Lerw-Power Design through Voliage Scaling: VTCMOS circuts, MTOMOS eircuns, Architectural Level Approach -Pipalining and
Faralls=d Frpuﬁslng Approaches,

Comhiakg Parafiokam milh Bpainmg

Uikl Power estimation and analysis 12 Hours
SPICE circuil simulaters, gabe leved fogic simulstion, capacilive power estimalion, latic $tale power ard gale level capactancs
estimation.

(zalie fawel rhgru skmulanion
Unitl¥: Low-voltage Low-Power Adders 12 Hours

Introduction, Stendand Adder Calis, CMOS Adder's Archifectures - Ripple Cary Addars, Camy Logk-Ahaed Adders, Carry Select
Adders, Carry Save Adders, Low-Voliage Low-Power Design Techniques.

Carry Skits Adder
Unitv: Low-Vollage Low-Power Mullipliers 12 Howrs

Infrodwotion, Overiew of Muliplication, Types of Multiplier Architectures, Braun Muliplier, Baugh-Wacley Multiglier, Sooth
MuRiplier, ntroduction 1o Walace Tres Multiplier

Para¥el Muliphar

Textbooks

1. Kiat-Seng Yeo and Kaushik Roy, *Low-Voliags, Low-Power VL3I Subsystems”, 2%Edition, Techrische
Hechashla Miltelbessan pubizations, 2017
2 Chandrakasan A. and Brodersen R, "CMOS Low Power Digilal Design’, Kluwer Acsdemic Poblcations, 1985

Reference Books
1. Kpushk Ray end Sharat C. Prasad, "Low Power CMOS VLS| Clrcult Design®, 2 Edition, John Wiksy & Sons,
2000

2 Gary K. Yeap, "Practical Low Powar Digital VL3 Design”, 3 Edisicn, Kluwer Academic Press, 2002

L et
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Web Resources
1 Etip:bwew aahesald. comsecinnidasgn-guidallow -Powmr- VL5 Dasgn himd
2 Rtipsinpted e infoourses 108 1050106 105034
3 hitgs:thwesw.intechopan comdchaplars 50353

intermal Assessmant Paktemn

Cogniive Leval Internal Assessment &1 (%) Infemal Assessment #2 (%)
L1 a0 30
L2 40 i
L3 10 20
M 20 20
Tmafm 100 100
Sampla Erim and Long Anseer Quasions of Vanoes Cognilive Levels
L1: Remamber
1, What are the varous issues robed in low powar LS Dasign?
2. Whatis shorl channe! affect?
3. Whatls SPICE?
4. Defira DIBL
5, What is the need for Jow pawes circelt dasign?

Li: Understand

I, Exploin aboul Sub-thieshoid keakage in & MOS ransisi

2, Explain sboul gate level logic simulaten

3 Descrbe aboul Braum multipler wilh help ol nest Schematics
4. [eccrbs the basic concepes of supply votage scaling

5. Clanly the WTCOMS and MTCMOS in low power VILSI desion

L3: Apply
1. DOraw the base achilacura of Ripple Camry Addes and expiain its opecalion
2. Draw and Explain the MOSFET medel for estimatieg
4 Draw and explain different configurations of ull acder schemalic
4. Draw the basic sschiteciurs of Carry Save Adder and explain its working
5 Draw the basic srchitecture of Typical SRAM end explain it opanafon
6. Construc Bawgh-Wonlay Multipier and ssplen k= operation

L4: Analyze

Compang Carry Selec) and Rippls Camy Addars im terms of delay and area
Compars EPROM and Flash memany wrl funclionality and $o8 of the design
Dizcuss about fulura rends and Developmen) of DRAM

Dizgirss e foatures of 2 six iransistor CMOS mamary call

Explaing ba archibeciuns of T5A wilh an example

e
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20ECHO2 DSP Processors and Architectures 4 0 0 A4

At the end of the oourse, sludents will be aktée 1o

Code Course Julcomes Mapping with POs Dok
20ECHI1.]  Demonsirale the hasc conceats of Dig#al Signal Processing L. L2
apecHole  Diserentiste the architeciural festures of General-purpose processon £1, L2

and OSF processors
Understand the architeciures of TMS320C54x: devices and ADSP =
L1, L2
20ECHD1.3 2100 DSP de
Witk tha simple assembiy lenguage programs by using insiniction sal
20ECHOT 4 of TME32005 4506 L1, L2 L3
Z0ECHD1.S  Interisce the vaious devices o DSP Processors L1, L2 L3

1. Wazhly l.'.‘-:mlr.h.ﬂm | 2. Moderately Contribuling | 3. Strongly Contribuging. for the aRaimment of respective Pos
L1: Ramembar | L2 Undarstand | L3: Apply | L4: Analyza | L5: Evaluase | US: Craate. Dak: Dapth of Knowdadgs

Unit I Introduction to Digital Signal Processing 12 Hours
Infroduckar, & Digital sighal-processing system, discrate lime sagquencas, Discrete Fourier Transform (DFT) and Fasl Fourer
Transfeorm [FFT), Liresr ime-invarant systems, Digilal Wbers, Decimation ard inberpolation.

Compdational Accuracy in D3P Implementations

Mumber fammets for signais end ccefficients In DSP systems, ODynamic Range and Precsion, Sources ol eror in DSP
implernentations, &0 Conversion errors, DSP Computational arors, VA Coeversion Erors, Compensating fiter,

Samping Process

Unit il: Architectares for Programmanles DSF Devices 12 Hours
Basic Architeciural festures, DSF Computational Buiding Blocks, Bus Architecture and Memory, Data Addressing Capabilities,
Bddress Genaration Linit, Programmehilty and Program Execugion, Festures for Exigmal inferfacing,

Spaed lssues

Unit Il: Programmable Digial Signal Processors 12 Hours
Dt Ackdressing modes of TMSXZ0CEXK [5Ps, Data Acdrassing modes of TMS320054%X Processors, Memary space of
TMSIZ0CE4XE Procesears, Program Caontral, TMESMCSXX Instrutions and Pragramming. On-Chip Peripherals, Interupts of
TMSX2NCE4XY Processors, Pipaline Operation of TMEA20C54XE Processors.

cammeveial Dl signa-procassmg Devoas

Unit IV: Analog Devices Family of DSP Devices 12 Hours
Anglog Devices Family of DEP Devices - ALY and MAC block disgram, Shifler Instrudtion, Base Archilecture of ADEP 2100L
Intraduction & Siack fn Processer - The Black fin Processer, Introduction o Micro Signal Architecture, Cuvandew of Hardwars
Processing Units and Register fles, Address Arnthmetic Unit, Cantrel Unit, Bus Archiieciune and Memoey, Basic Perphorsis.

ADSP-2181| bgh performance Procassor

Uit ¥: Intarfacing Memary and VO Peripherals to Programmable D3P Devices 12 Hours
Memedy space agenization, Exlernal bug mietacing sqraks, Memary inlerface, Pasallel B interfacs, Programmad D, Interrupts
gnd M0

Direq! memory access (DMA)

Texthooks

1. Awtar Singh ard 3. Srinivasan, "Digital Signal Procassing”, Thomsan Publications, 2004
£ Pedmanabhan K, Wayerajesweran R. and Anani 5, “A Pracical Approach to Digital Signal Processing’, Mew
Age Inbsenasional, 2000

el
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1 Weon-Seng Gan and Sen M Kus “Embeddied Signal Processing with 1he Mico Signal Archileciee”, Wiksy-
|EEE Press, 2007
Refarence Books

1 ';;E'i.l'-itstaramum B and Bhaskar M., ‘Dagitel Sagnal Processors, Architeciure, Prog end Apphcalions”, Tala Me
Hill, 2002
2. Amy Mar, “Digital Signal Processing App Using the ADSP-2100 Family by The Applications Enginaering Sta# of
!maing Dewices”, D5P Divisian, Pranlice Had of India
3. Lapsioy & al, "DSP Processar Fusdamenlals, Archileciunes 8 Feakwes™, S Chand 8Co, 2000

Web Resources or Links

1. hitps:iicds carm.chirecond 1 100536/feslp167 . pod
2. hitpsclipaopie.eecs berkeley.edw ™ pattrsni2625 98/ LecDa-dsp pdf

internal Assessment Pattern
Cogritive Laval Internal Assessmant 81 (%) Intamal Assessment 72 (R)
L1

30 a0

L2 40 40
L3 30 1
Total (%) 100 100

Sample Short and Long Answer Juesices of Varlous Cogrotve Levels

L1: Remambar
1. Define Decimation and bnterpolation

2 Whalare the sources af amar in D5P implamentafions?
& Whalane the Features for Extenal inlnrdacing?
4 Welle any four Inberrupls of TMSIRCEKK Provessan
5 Whalare the ') Perphesals iy Frogrammable OSP Devces?
L2: Understand
1. Whal ere the dilferenl number farmats thal ere used ko represen signats and coeflicients n DSP sysigms 7

Explain any two of lhem
2 Describe the folkowing on-chip periphenals of TMSIB0CE b processms.
al Hardware Timer
Bl  Hesl gort inlertace
Discuss in bief about the bagic perpherals in analog devices family of DEP devices
Explain tha Data Addressing modes of TRSI20CS4XR OSPg
Explain e Bug Architecture of Black fin Processar
Wirka sher noles om the folkowing
3] Basic pariphessls
Bl DA

s en s

L3: Apply

1. Fing DFT of & sequence xin} = { 0,9.3.4,,6.87 3} using DIFFFT algodthm
2. How doas DMA help in increasing the processing speed of a DUSP processor?
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BEER 20ECHO3 Information Theory and Coding 4 0 0 4

AL thie erd jof the course. studerds will be able to

Cada Course Dulcomes fapping with POs Dok,
20ECHE3.]  Dasign an Appication with Erroe-Control coding L1, LZ L3 L4
0ECHOZ S Classily and demonsirate Comprassion and Decompression L1 42

Techniques .
20ECHDA3  Perdorm sounce coding and channel coding L1.L2
20ECHIA4  Design Encoging and Decoding of Digile! DataStresm L1 L2 L3
20ECH03 S  Cemonstrate the Enbopy, source coding channet and s capacily L1, L3 L3 1

1. Weakly Contributing | 2. Moderstedy Contributing | 3. Strangly Contsbuling, for fhe alizinment of respeciive Pos
L1: Remamber | L2: Undarsiand | L3 Apply | L4: Analyze | LS: Evaluate | L& Create. Do Deplh of Knowledgs

Unit [information Theory and Source Coding 12 Hours

Uincenainky, indermation, enlropy and its properties, entrapy of birary memary kss source and 45 exension b dscrete memaory
leas source, squrce coding theorem, dala compression. prafie coding, Lemped2iy coding, Sowes with memaony and ilssntopy.

e oo

Unit I Discrete Channels 12 Hours
Banary Symmairic Channel, muual indormaion & ils propedies, Channael capacily, channel coding Ihacrem and its applicalion i
BSC, Shanpon's thaorem on channel capacity, capacity of a channel of infinite bandwadih, bandwidlh - SM trade off, Feding
channel, channels with memary,

Prachcs copuniscaian syafems o bght of Sheanon’s ihegmm

Unit [¥: Groups, Fields and Linear Block Codes 12 Hours

Calois Feld and its construction in GF {2m] end #is besic properties, vector spaces end malrices in GF(2), Linear biock codes,
systemalic codes and @5 encoding chioull, syndrome and emrar delection, mnlmam dsance, emor detecting and cormacling
capatilifies of bock code, prababidity of undelacted emor foe linear bleck code in BSC, Hamming coda and iheir applicaions.

Depadiig circat
Unit IV: Cyclic Codes and BCH Cades 12 Hours

Basic properties of Cyoic codes, Generator and parily check matrix of cyclic codes, encoding and decading cinauils, syndrome
compulatan and emce delection, encoding and decoding of BUH codes, ermor localion and coredion.

Cyce Haminig codes

Unit V: Convelutional Codes 12 Hours

Infraduction! b convalulion code, its constnuction and Viterbi algorthm for madmum likeihood decoding, Mulcmaic repesd moguest
sirategies gnd their throughput efficency conslderations.

Comalaion podes wif axampies

Textbooks

1. SHlar, ""Degial Commwnication®, 2 Editon, Fearson Education Asia, 2001
% 5hu Limand Costelle, “Error Controd Coding: Fundamentals and Applications”, 2 Edilian, Paarson, 2004

Reference Books

I Henkin Simon, " Digisl Communication”, Wiley Publications, 2013
7 Chithedel 5 “Infarmation theery and coding”, 19 Edifian, Technical publishers, 2014
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Web Resources

1 hnpfi:h'v.-fm' ol.cam gz ukeaching TSI nto Theoryinda Thear . echanes pdl
2 hupsiinptelacnfoourses 1701117101063
3 g nitjsr ac-nicourse_assignmentECZIECAZVITC_PPT.pdi

Itermal Assessment Fatlerm

Cograave Level Intamal Assessment 81 %) Intérnal Assetsmant 82 (%)
L1 30 20
L 20 20
L3 K 30
L4 20 an
Total (%] 100 100

Sarnple Shoet and Long Angwer Cuestons of Vanous Cogrnve Levels
L1: Remember

What is prefic coding?

Deling channel capacity of the discrete memaryless channel
Define mutual infioemation

Wihat Is the sfficency of the spurce encoder?

Yihak is mean by code redundancy?

o g Bl —

L2: Understand

Explain chamne| capacity thearem

Vinke the proparfies of indgmation heory coding

Wihat do yau understand from adapiive coding® Explain in delals
Explain the Properties of entropy

Stake and sxplain e sampkng theorem

L3: Apply

i.  Comstruct Shannon's theorem on channed capacity

2 Wiih sultebde sxpressions sxplaie & source coding Bieorem

1. Comstuct the Lamgsl - Ziv encoding algaiithm cwnes Huffman aodisg
4. Discoss about fmear blodk codes in B0

T i P

L4: Analyze

Compare encoding and decoding BOH codes

Compare Huffrean coding Forward and backward wih eeat example

Digouss abourt Canvalution codas with examplas

Discess about Hamming codes with meal examplas

Draw the didgram of encoder and symdmme calculator gemeraied By prlynomial gix)

Veiify whather gl = 1#xex2+x3+#xd Is a valld generator polynemsal for gengreting a opolc code for messaga [111)
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2ECS05 Android App Development 1 &0 22

B4 the gnd of thir courss, students wil be sblke 1o

Mapping with POs and PECs
Code Course Qutcomes e POE Dok
HECSHS. 1 LE:IJIME the diflerznt comporants of Android 05 in 5 7 L1112
20ECS05.2| To develop 8 mobile apphcation using difieren 1 3 L1, L2
| coempanents of Android "
20ECS05.3) To chocse appropriste conteols Lo design the QU o 9 3 L,z
m=atf desired neads ;

1. Wesaily Cantribuling | 2. Moderately Cantriuting | 3. Strongly Contribuing, for the aitsnment of respective Fos
LY: Remamber | L2: Undersiand | L3: Apply | LS Asalyze | L3 Evaluale | LE: Craate: Dak: Depth of Bnowledge

Android SOK Featuras, Tha Dalvl Virual Machine, Downleading and Insialling the Andmid S0, Developing with Eclipss,
Apphcation Mandest File, Crealing resources, Drowables, Layouss, Animations, Menus, S8uiding user Inlerfaces-Assgning
u=ar inferfeces o Aclivilies, Leyouls-Linesr, Refalive and Girid Layoul, Working with fregments, Ardraid widgel Toalboe-
Creeatling Mer Vigws, Introducing adaplens, Imants and Broadcast racenars, Diatases and conlenl providans-30Lie
Diatahesas and canberd Providers, Intraducing sendces. Using background Ihreads, usng alama, Cusiomizing boasts,
Introducing Matifications, Maps

References

Reta Meier, “Professional Android 4 Applcation Develapment®, Wice, 2018
Diave Maclean, Satya Komalineni, Grant Alen, "Pro Andioid 5°, Apress 2015
Jofn Horlon, “Android Programming for Begimers®, PACKT 2015

Walace Jacksan, “Andraid Apps For Absolute Beginnses™. Aprass, 2013
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J0ECHD4 Hardware Design Using Verileg 4 0 0 4

Al lhe end of the course, sludents will be able o

Coda Course Outcomes

20ECHO4.1  Understand (he Vesilog fundamenials and 100is used in modeding ol digaal design,

H0ECHO4.2  Analyze and design basc digitel cireuils with combinatenial end sequeniial logie circuiis using Verlag HOL.
SJECHD4. S Model complex digaal syabems ab seversal levels of absiiactions,

MEEHI:I-i.g Desion real b applicalions such ag vending meaching and washing mathings ole

2DECHO4, Understand the vaiicus applications foe Digital inlerdaca,

Unit IIntroduction 12 Hours
Digital Circyit Degign Flow, Hardwaee Description Lasguages, Verlog Fundamentals, Modulé Representation, Timing and Defays
in Maodalling, Hierarchical Modute Reprezentation.

Linit [I; Verilog Data Types and Operalors 12 Hours
Cata Types in Yesilog, Net and Yaniablz Data Typas, Defining Conslants and Parameters, Dalining Vectars, Opam@bods in Yanlog
Lini [Il: Combinational Circults 12 Hours

Combinationsl Circut Analysis, Combinational Circudt Implementation, Combinational Circuil Design, Adders in Verilog,
Cemparatots in Verfog, Decodars in Yerflog, Encoders in Venlog, Mulliplexars in Venlog, Apofications an Combinaional Circult

Linit 1V Sequentsl Circudts 12 Hours
Saquaniisl Circst Ansiysis, Sequesial Circut Implementalion, Sequential Circut Design, Lekches in Verleg, Flip-Flogs i Verilog,
Shitl Registers in Verlog, Counlers inVerilog, Apglicalions on Saquenial Crouils

Unit ¥ Digital Interfacing 12 Haours
Univirsal Asynchronous Receiver Transmifler (UAAT) n Verileg, Serial Peripheral Interface (5P} in Vianlog, Inter- Inbegrated
Circuit (120} in Verilog, Unverssl Sevad Bus (USE] Receiang Moduds i Vedlog Video Graphees Aray (VGA) in Nerlog,
Applications on Digital Inedacing,

Textbooks

1. Gemiinsalan and BoraTae, “Digital Systemn Design with FPGA Implemealation Using Verilog and WYHOL" McGraw-Hil
Education, 2017
2. PadmanathanR. andBalia Tripua Sundes B . “Desagn through Verlog HOL®, WESE IEEE Press 2004

Reference Boaks

1. Micha=lD, Ciets, "Advanced Digital Design with Verlog HOL®, Prentices Hal Internationas, 2005
2 Stephen Brown andZvonkoiranesic, "Fundamenials of Logic Design with Verfog®, Tats MoGraw Hil 2005,

Wieb Resources or Links

1 hiipsdonlinecourses. nptel.ac.innoc?? csB4/praview
2 htpsdhesny classceniral comicourse/swayam-hardware-madeling-using-venlog-14 103
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Wi®l Z0ECHOS Advanced Digital Signal Processing 4 0 0 4
A1 the end of the course, sludenss will be able to

Code Course Oulcomes
SOECHAS 1 Shudy the miedem digdal signal proceszing algonthms andappfications and Comprehend the DFT, FFT and IR fkarsand

20ECHAS.2 Acquire me basics of muly rate dighal signal processing and apply the algorilhms for wide srea of
raceniappllcalions,

ZOECHOS.3 Anslyze he power specirum eshimadon

POECHOG.4 Understand theory of difierent flters andalgorithma

Z0ECH05.5 Compeshand Lhe Finile wond length effects in Fised paint DSP3ysiems

Unit I: Review of OFT, FFT, IR Filters and FIR Filters 12 Hours
Multl Rabe Signal Processing: Inoroduction, Decimation by a factor O, Intarpoiation by a facior |, Sempling rale corversion by a
ralional fector D, Mulfsiage Implemeatation of Sampding Rate Conversion

Unit Ii: Applications of Multl Rate Signal Processing 12 Hours
Design of Phasa Shiftars, Interfacing of Cigital Systems with Dferent Sampling Rates, Implementation of Nanrow Band Low Pass
Fites, Implementsson of Digital Fiter Barks, Trans-multiplesers, Ower Samphng AD and D8 Conversian,

Unit 0I: Mon-Farametric Methods of Power Spectral Estimation 12 Hours
Eztimation of specirs rom finile duralicn obsendation of shgnafs, Mon-perametnic Methods: Banlelt, Welch & Blackman-Tukeay
meihods,

Unit IV: Implementation of Digital Filters 12 Hours
Intreduction ta(filbar structunes (18R & FIR), Frequency samgling structures of FIF, Latlice structures, Forwand prediction amar,
Backwaed peediciion ermor, Raflection coefiiciens dor laitice reafzaton, Advanages of bitice structures;

Unit V: Paramatric Methods of Power Spectrum Estimation 12 Haurs
Aufocoemetation & s Propediies, Retaonbetwesn aulo comeladion & model paramesens, AR Madels - Yule-Waker & Surg Methods, MA
EARMA modelz for power spactrum estimation, Finite word length efactin IR digilal Filtars - Finite ward-langth eflects in FFT
algarithms,

Text Books

1. Proskis, )G andManclakisPunmia, D.G. Tegilal Signal Processing: Principles, Algorithms Sfpplications” Prentica-all
International, 40 Edition, 2008

Aan, V. Oppenhaim & Ronakd, W, Schatier. "(iscrebe Time signal processing * FranticeHall infernational 2*4Sdiion, 1095
Emmariuel, C. Ifeacher, Barrie, W. Jersds TSP - A Practical Aporosdy”, 2 Edition, PearsonEducation, 2000,

Reference Books

i Key!5 M, Sodem specusl Esimation; Thecoy & Application ° Frentice Hall Intemasionsl, 1988,

2. Kaluri, V. Rangarac andRianjan, K. Mallk,"Dighal Signal Processing: A Prachtionar's Appoach’, ISBH: 078-0470-01769-2,
210 pages, November John'Weley 2006

3. Neidyarsthan, P.P.. "Mulli R=le Systems and Filler Banks®, PearsonEducaion.

Web References

1. httpsdnptelacinfcoursas’ 17101007
£ hitpsfonfinecourses.npiel.acinnoc? 1_se2 N preview
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Hid 20ECH06 Advanced Digital Communication 4 0 0 4
Al the end of the course, students will be abile 10

Code ;Gnuma ulcomas
ZDECHIE. 1 |Undersland the mafemalical model kor channels and can regeesent digitally modulated sgraks
20ECHDE.2 f[leaingn gabs wilh difeent boundaey condilinns and RG Stairceses
ZOECHOE.3" |Esirmata signal paramaters.
20ECHDS 4 {Uncersiand under Bard-Limined Channels
20ECHES | Understand the concent of paralel Teanamission,

Unith: Introduction 12 Hours
Introduction Elements of Digital Commenication Systes; Communication channels and ®elr characieristics, mathematical modalsior
chanmels, repraseriatan of Band pass signats and Sysiems,Gram-Schmidl orhogonafizalion procedure, repraseniasion of
digially modukated signals, signalling schemas with memary - CRFSK - CPM,

Unit [1; Optimum Receiver for Additive White Gaussian Noise Channed 12 Hours
Channel Coherent and nancoherent demodulzsion: Matched filber, Conefalor demadulalor, squase-daw, and envelope defection,
Detacior: Optimum nle for ML and MAP deteciion Pedarmancg: BR-grmor-raie, symbol emor rete for coherant and noncohesant
scharmes,

Unit Ill: Carrier and Symbol Synchronizabon 12 Hours
Signal Parameer Estimatian: Carrier phase astimation, symbal liming astimation, jint estimation of canier phase, performance
charactenstics of ML estimators,

Unit IV Band-Limifed Channets 12 Hours
Band-Limibad Channels Pulsa shape dasign for channels with 151 Myqudst pulze, Pariial response signaking {duabinary end
modifiad duckinary pulses), demoduiation, Channed with dsterion. Equalization: MLSE, finear equalization, decision feadhack
equalizatien, adaptive linesr equalizer - adapive decision feedback eguafization.

Unit V: Concept of paralie! fransmission 12 Hours
Coneept of parslizl tanamission, Malichasnel and mubicecier COMA Sysiams, fading, medi-path channgd, OFCM

Texl Books

1. John, G.Proaks, “Digited Communication” , MoGrae Hill
Swephen, 5. Wisen, "Digial Modulation and Coding”, Pearson Education [Asia) Pyl Lig, 2003,
3 Andrew, | Viers, "COMA Princinles of sprend apectram commuricalicns”, Prentica Hall Intemational, USA, 1995

R

Reference Books

Frogkis. J. G. and B Salehi, Furdamentals of Commurication Sysiems’, Pearsan Education. 2005,

SimenHaykinz, "Communication Syateme”, 55 Edition, John witey, 2008

Simen, M. K., Hinedi, 5. M. and Lindsey, W. C.'Digital Communication Tedhniques: Sagnaling and dedection”, Prentice Hall
India, M. Dedhi, 1995,

4. Tomasi, W. “Advanced Blectronic Communication Systems”, 40 Editon., Pearson Educstion, 1538

& p

Web References

1. htpzainptelacinicourses/117105144
2 hiipgsionlinecossas. swayam2,ac, ininousl_csld
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iF8 20ECHO7 Design of Digital Integrated Circuits 4 0 0 4
AL the end of the courss, shudenls will be able to

Code Course Jutcomeas
ZECHOT.1  Descrioe any algarithm o efficent archiecum manpng
20ECHOT.2  Constroct wasious adder architecure

Z0ECHD?.]  Construct warlous wulbpler archiacture
20ECHOT.4  Desoiibe CORDIC amchilecture with ey applicaions
20ECHOT.S  Hustrala the timing issues o VLS|

Unit I Algorithm to Efficient Architecture Mapping 12 Hours
e bilincrementar. four bt incremeniar, nbit incremenisr, anas’ cofmpiemeant, wo's camplement, sum of N -nalusal
riembers, priomization, greates: cornmon divisor (GCDY

Unit i: Addar Architacturs 12 Hours
Singla bil addition, Carry - Ripple addar, Camy - Skip addar, Camry-Lock ahead adder, Cary -Select acder, Carry -
incremeenl ackder, Tres adder

Linit 10: : Multipher Architeciure 12 Hours
Tree muliplicalion, Amay muliplicatian, signed mulll-operand addicn, squerra, shift end edd mulipler, syschronoas shift
and add rultiplier, Booth algonithm

Unit 1V Cordic Archifeciure 12 Hours
CORDIC meshed, rotation and vaciodng mods, corvengence, predision and range, scaling fecior and compensation,
implermentalions: word-senal and pipslned, New techniquas - Mico rolafion 1o Angel Recoding (MA&R], Birary 1o Bipatar
Recoding (BER)

Unit V. lssues in Timing Chosure 12 Hours
Slatic and|Dyramic Bming analysis, System Consideralions - edge nggered, clock skew, handing asynchnonpus inputs,
seqquential maching, dock cycle fme, Viclation - maxdmum gropagation delay, race (heough, Re-timings

Text Books
1. BehrowPahami, ‘Compuler Arlhmese Algoritms end Hasdware Designs™, 2% Edition, Owford Univessity Prass,
2010
2. MErcegovac, D. and T. Lang, “Digtal Arithmetic”, Elsevier Science (USA)L 2003

Reference Books
1, Which, W. Kulisch, “Advanced Arithmeic far the Digial Computes”, Springer-Yeriag Wien, 2002

2, PRabagy, M., Anardha Chandrakasan end Borivijehikolic. “Digital Infegrated Ciroats - A Design Perspeciine”, 24
II:'r‘.inn. Prantice Hall Internaticral, 2018

Web Fesaurce
1. htpe s youtube comsseteh Pv=ilHmEIEgDY
2. hitpsdionfnecourses.npliel. ac.indnoc22_eeS8ipreview
3. hips onknecourses.nptelac i nocZ0_sedVipreview
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(15l Z0ECHOE Pattern Recognition 4 D 0 4
A the ead of the coarse, students will be sble o

Code Course Juicomas
MECHOR. 1 Undessand and iecollact tha basics af faye’s Thearem, Lo Camalation and Cress Conefation Techaigques
20ECHOR.2  Mustraie the Bayes Decision Theary and Parameler Eslimation Methods
POECHOE.3  Demonswate the Crileion arwd Clustering Techniques
2DECHOA.4  Demansiats the Sequentizl Pattern Racognition Techniques lke HMMs, Parzen-Window Mathod
EDEEPEé.i LI-M!_E:BM the principles mmaived in Dimensionality Reduction using Mar-metric mathods lor palbemn

I classfication

Unii |: Basics of Probability, Random Processes and Linear Algebra 12 Hours
Frobabdity indapanderce of avenis, Baye's Iheorem; Random Processes: Stationary and non SLalionary processes,
Expectatian, Autocometation, Cross-Cormelafion, spectra; Linear Algeded: inmer product, outer product, inverses, Exgen
values, Elgen vectors

Unit Il; Baye's Decision Theory 12 Hours
Minimum: errar-rata classificalion, Classifiars, Disciminan ngtions, Decsion surleces, disciminan! functions, discrale
faalures,

Parametar Estimation Mathods; Masimum-Likelikood estimalion: Gawssian case; Maomuem a Poslerion estmasan
Bayesian eslimation: Gaussan case,

Unit Il: Unsupervised laaming and clustering 12 Hours
Crkenan funchions for clushening; Agorithens for clustering: K-Means, Heerarchical and other mealhods; Cluster validasian,
Expectation-Meximization mseihod far paremeter estimalion; Maximum entropy esimation

Unit IV: Sequential Paltern Recognition 12 Hours
Hidaen Maro Modes (HMUS) Discnsie HMMs; Confinusis HMMSs, Monparamein iechnigues for density esSmasan:
Parzen-window mathod.

Unil V- ; Dimensionality Reduction 12 Hours
Fisher gizcrminant anadysis; Principa! componeant analysis;Linear dizcriminant funclions: Gradiem descent procedures;
Ferceglion, Suppon vecky machingsm, Mon-melic malhcds for paliern classfication: Mon-namenic data of nominal dzta,
Decision frees: CART.

Text Boaks
1. |RO.Duds, P.E.Harl and D.G S0k, *Patiern Classification®, Jobn Wiley, 231,
2 | 5.Theodondis and K Houtroumbas "Paiiam Recoanilian® 4% Edibon, Academic Press, 3000,
3. | CAM.Bishop, "Patiarm Reccgnition and Machine Leaming”, Speinger. 2008,

Reference Books

1. Ear Gose, Richard Johnsonbaugh end Sieve Josl, ‘Paltern Recogrition and Image Analysis”, Prentice Hall of
(Imdlia, 2002,

Wab Regource
1. htips:VonEnecourses. npiel s inmoc 19 _eebipreview
2, htpsdhewadl miteduoutreachiadaptive-antennas-and-phased-arrays-onling-courss
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Wil 20ECHD Advanced 3G and 4G Mobile Communications 4 0 0 4

Al the end of the cowsa, sludanis will be abis (0

Code Cowrsa Qutcomas

Z0ECHDET  Understand the concept of cellular sysiems, o struciures, cell sectoring,

FECHORZ  Design af Ansenna syslers, Types of marioences.

AECHD®S  Undersiand the channel assigrments, fomula for mobie propagation over water and It cpen area
E{IEEHEIB%# Classity and analyse types of hand-off sirategies, wehich lacating methods, and dropped ol rates.
HECHD®S  Understand GSM Architecturn, Mulliple Access Schemes

Uinit I: Thee Cellular Mobils Radio Systems 12 Hours
Inteduchon, unigueness of modile mdkc environment. celulasr system aperation, compenants of Cellular system, Hesagonal
sheped cells, Analog and Digital Callular systems Evolution of Celutsr systems, fequency reuse and 5 ralia, Number of
charmels ina cedlular swilem, Trunking and Blockng, Grade of Service, macro, micr, pioo and fzmio ceil strochaes, Cell
aplitting, Cedl zectaring.

Unit 1I- Inderferenca 12 Hours
Types of imlerferences, Imvoduction b Co-Chennel Wtederencs, real lime Co=-Channal inlesferenca, Co<Channed
measurement, Co-channel Interfarence Reduction Facior, deswed G from a normal case in @ amnl=directionzd Antenng
systam, design of Antenna system, erdenne peramelers Bad thel effecls, dwersity receier, non-co-chaneel inlerlerence-
different hypes

Unit lll: Frequency Management and Assignments of Channels 12 Hours
Mumbesing and geouping, setup access and paging channels, chaneel asdgrments oo cel siles snd mabie units, channgl
sharing and bormwing, owerlaid cells, Call covesage for saipral and fraffic: Signal reflactions in flat and hilly teeram affect of
human mads siruciures, mobile propagation over water and sl open area, near and kong-distance propagation, antenna
height gaip, form of a point-lopaintimodel

Urat IV Handoff Sirategies 12 Hours
Concept of Hendoff, types of handofts, handel! initiston, delaying handefl, forcad handoff, mabile assignad handaff,
intersystem hancod, soft and haed handofs, wehicle localing methods, dropped call ries and their evalualion

Lt ', Digild Celludar Networks 12 Howrs
GEM architecturg, GSM channals, mukicle access schemes; TDMA, COMA, OFDMAIGE end 4G Wirsless Siendands
GEM GPRE, WCDMA, LTE, Wi-MAK, Intrpduciion bo 503 standards.,

Text Books

1. Les W.C.Y.,Muobile Cellalar Telecommunicatians®, Tata MeGraw Hil, 2nd Edion, 2005

2 Gordon L. Stubar.” Principles of Mobile Communicatons”, Spinger Inbemationgl, Ind Edilian, 2007

3 Save G Glsic,” Advanced Wiralass Communications-4G", John Wiley & Sons Publicaton, 2nd Editlan
Reference Books

1. Theeodore, 3. Rappon,,” Wirekess Commupications”, Pearson sduciion, 2nd Eddion 2002,
2. David Tos and Pramod Viswanath,” Fundamentals of Wireless Communication”, Cambridge University Press
Web Resource

1. hiips:ifnpielac.in'courses/ 1050205102003
2. hnpsatonfinecousss sweyemz aein/nour2l_cs14)
1 hitpitiesexplore iees. o

G
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Z0ECH10 Simulation and Testing Methods for VLSI Design 4 0 0 4
Al the end of |he course, students will be able to

Code Cowrsa Quicomes

Z0ECHI01  Idestdy the sorificance of lesiable design and specily Fabrcation defects, Error and Faults
Z0ECH102  Anslyze various Simulaton Methods in Modalng crouits

Z0ECHI03  Understand fha importance of Desagn veification

20ECHTOS  Imgiement T bl s foe siatc and dypamic CMOS cicuils

FOECHIOS  Analyze the BIST techniques o improve teslability

Unit | : Introduction to Testing 12 Hours
Tasting Philcsaphy, Role of Testing, Digital and Aralog VLSI Testing, V131 Technology Trends afiscting Testing, Types of
Testing, FaullModeling: Defects, Emors and Faulis, Funcional Versus Structural Testing, Levets of Faut Models, Single Stuck-at
Fault.

Linit 11 : Logic and Faull Simulstion 12 Howrs
Simuiation for esign Venfication and Test Evaluation, Modeling Creusts for Simutaticn, Mgeithme foe Troe-valee Sinulation,
Algorithms far Fault Simutation, ATRG

Linit 1 : Testability Measures 12 Hours
SCOAP Controfability and Obsermbility, High Level Testehiity Measures, Digial DFT and Scan Design: Ad-Hoc OFT Mathods,
Sean Design, Partiab-5can Dasign, Varialions of Scan,

UNIT IV : CMOS Testing 12 Hours
CMOS testing: Testing of stadc and dynasnlc cieuits. Favlt diagrosis: Faull models for diagnosls, Cause- efleet diagnosis, Effect-
CAUSH ARSI,

LMITY : Built-ln Self-Test 12 Hours
The Economic/ Case for BIST, Random Logic BIST: Definiions, BEST Process, Pallern Ganeration, Respanse Compacios, Buit-
In Logec Block) Chiservers, Tesi-Per-Clock, Tesl-Per Scan BIST Sysiers, Circular Seff Test Path System, Memary BIST, Datay
Fault BIST.

Text Books

Wee W, W "VLS! Test Principles and Archieciurss Design for Testabiley”, Margan Faulmann Pubishers, 2006,
Abramovicih,, BrewarW, and FriadmanA.,"Digial Systems Tastng and Testable Deakgn®, IEEE Press, 15890
Wilkam K. Lans Harchware Design Venlicalion; Simulation and Formal Mathod based Approaches”, Preafice Hall, 2004

Refzrence Books

1, Sirodd and Kiseer, "8 Datignar's Guide 1o Buillin Sel-TasT, Academic Publishers, 2002

2 BushnedM. and Agrawalv, and Kluwer, "Essantials of Electronic Testing for Digital, Memory &MixedSignal VLSI Circuits”,
Academic Publishers, 2000

3. AgrawelV. and SethE.C.,"Test Genesation for VLSI Chips”, Computer Society Prass 1989,
4. Lalal. K., “Digital Circull Testing and Testabilly', Academnic Press.

Web References

1, hiipsiiess semanficscholar cepipapen Advanced-simulafion-and-fest- metodologlesforY LS Russelk
Seyers/chTefd0cfTa32b 27 bed a4 Se104004 3de 20 ddd
2. mptelacinfconteant’storage2icourses 10610311 6handeutmod 1 pdl
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20ECH11 Digital Signal Processing and Image ProcessingUsing MATLAB 4 0.0 4
A1 the ard of Ihe course, stedenis will be abie to

Code Course Quicomes
20ECH11.1 Understand the malhemalical kinclions | operalions and programmng
20ECH11.2 Derive the frequancy domain represaniation of sigrals and sysiems
F0ECH11.3 Design and reakzztion of IR and FIR fikss [ram e given specilicadces
20ECH11.4 Demonstrate the bast operafions and processing lechnigues of digtal Image processing
20ECH11.5 Undesstand the algorithms and Develop some apphcations of daptal image processng

Linifl: Indrodiclion ba MATLAB 12 Hiours
Variables Operalions and Finclions, Matix sperslions, Malrix funclions, Logical oparalors on Boclean vasiables, Graphically

displaying results, Program writing.

Linit |1 Operations on Signals and Systems 12 Hours
Concepl of signal, Concept of System, Sampling Thaorem, Ploting a signal as a function of fme, Specral repeaseniation, Dscrete
-Time Fourier Translonm, Discrete Fourier Teastam

Iinét [Il: Linear Filers 12 Hours
Transforming and Linear Fillering, Cosnection between gain and poles (zeros, Fiter Dasign methods Contrwous i Discrele fme
Filler, FIR fiiver deshgn using the window mathod, [IR fer dasign .

Unil IV, Image Processing 12 Hours
Introdustion: Image dispay, Arithmetizal and logical cparatians, Geametric transformations of an image, Linear Filering, Other
operalions on imeges, Medan edng, Mophalogical fllering of nary images,

Unit V: Applications of Digital Signal Processing and Digital Image Processing 12 Hours
Spaech Procassing: A spesch signal Modal Principal Companent Analysis{PCA) Matched Filetrs in radar telemetry, Kaiman
filtering.

Text Books

Gerard Blanchet Maunice Charbit,"Digial Signal and Imege Processing wsing MATLAE", Wiley, 2006,
2 Sanjil K. Mitra,” Digital Signal Processing , A Computer Based Spproach * Tata MoGraw Hil Publishing Company Limied,
Metw Dalhi, 2008,

]
'

Reference Books

1, Swevan, L Eddins, Rafaei ©. GONZALES, Richand, £ Woods "Digital Image Prapsssing Lsing MATLABR . Teta Moleaw
Hill Education (India)2010

2. Chris Solamon, Taby Brackon P.C.; “Fundamentals of Digtal Image Processing - A Practical Approach wilh Examples in
Matab"Wiley, 2011

4, Robed, J. Schilfing and Sadra.L Hars” Fundamentals of Digital Sigrad Processing using MATLAR" Thomson, 2007

Web References

1, apsulinptedac infcourses/ 1 17/1021 17 10206100
2. htipsilinptel.ac. in‘courses/ 108106168/
i hipdinplelecin'courses’ 1 221060353
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20ECH12 5G Mobile & Wirsless Technelogy 4 0 0 4
&l the eml:c-l ihe course, siedents will be able o

Code Course Qulcaimnes
20ECHZ. 1 Understand the bascs of wireless lechnology
20ECH13.2 Demonstrate the fundementals of celfular svstern
20DECH1Z3 Chessity and Undersiand the various Digial slardands lor wirdless communicaion

EDECH‘Iﬂ:.d Understand the mouirements and adwantages of COMA
P0ECH12.5 Demoastrate the 5G Technlogy

Unitl; Introduction to Wirakess Technology 12 Hours
Fadio wave propagadien, Block disgram ol wirsless communicalion sysiem, Wirsless netwok generaltions, mobite wirelass sysiam,
cardless iebephone system, coflfar welephone system, end wireless locel loop (WLL) and Local Mutipeint Distribugon
Systemn (LMDS), Mobils Standards.

Unit Il: Elementary Celiular Syslems 12 Hours
Basic of Cellufar fundamentals, cel siructurs, cluster, minimum reusa distance, basics of celiular syslems, mobik slaton,
basesiatian, raffic channel and canticf channel, fequency reuse, concepl of Handafls, Types of Hardoffs Hand, soft, queued,
delayed and Moblle assisied Handofls} and chaneel interference.

Unit I11: Digital Cellular Standards 12 Hours
Global system for mebile commonication (GEM), Archdeciure, fealures, chasnel tpes and secunity and ol routing, IS-95/C0MA
One, Comparison with GSM festures. Signaling system, netwark services pan (NSP), Message wansher par (MTP),
Sxralng comesios contral par (S0P and %8 performance. Nead of 3G & 40 technology,

Unit IV: Advanced Cellular Standards 12 Hourz
EWT-2000 global slandaeds, its vision, specium reguiemenls, servicas and compatiality, frchiectare, leatizes of UMTS standard,
Fealuras and advantages of COMA-2000 aver 3G. Featuras end architaciure of 802,15.1, Basica of RFID, frequency band
andclassification of BFID tags, WMAN, MANET,

Unit V. Infroduction to 5G 12 Hours
Feviow of 4G, 4G LTE, Vol TE, 4.5G. Inraduclion sdvarieges of 5G, #s chalerges and spplications. Basics of 50
chamnsls pocess methods, redie sccess mework equrements for 556, 55 SkT. - 55 for Massive Machine Typs
Commurasalion end Massive laT- V2K Communication.

Text Books

Lir ¥i-Bang, Clamiacimrich, "Wireless and mobile petwork archeactune” John Wiley & sons, 2001,
Wiitiam, Y_."Mobde cafular telecommunications sysiem” MoGraw Hil Educatian, Naw Delhi, 2017,
Gaadi. Asi, "3G Mobila Communicetons Concepts and Technologes” 1 Ediion, CRC Press, 2019,
Janagan Rodriguez, “Fundamentals 56 Mokile Networks®, 19 Editon John Wileyd Sons, 2015,

Reference Books

Fappapert, 5., Theodone, "Winless communications prinsgiples and practice” Peasson publication, Mew Delni 2005,

: _EimaL T.L., " Wieless communications” MciGrem Hil Education Privale Lised, 2010,

3. Enk Dahlman, Stefan Parkvall, Johan Skold, “5G NA: The Mext Ganaration Wireless Accass Technology® 19
Edilicn, Academic Press, 2018,

4. Mfif0sseran, Josa F., Monsarrat and Pavick Marsch, 50 Mabie and Wireless Teehnoiogy', Casnbricge press, 2016,

P —

'@urau Refarances

I. hitps:inptelacincourses 08105134
L hitps:ttwew reseanchgats. netpublicabion337224719_Mobile_and_\Wirsless _Technology_MWT
-_
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L IOCEMD! Air Polletion | FEE L
Al he end of the course, Sudenls wil fe abie o

Code Ciourse Qulcomes Napping wilhPOs Dok

JOCEMOT1  Idenity difiernt tzes of pollubion aed thesr scusces LiL2

IOCEMO12  Idenify o melanselogital componens L1z

IOCEMOTI  Quline the impact on local and globel efects of s pofiutien on hunan, materls, propersies and ) L1tz
Hﬂgﬂlﬂn

Z0CEMMA  Expian various Ivpas of ar pollulion conlid equpiren] end (her working psciples Lz

HCEMIS  Usdersiend sampling methads and moniaring of i pofuion L1L2

1 Wty Comrbuing | 2 Moderalely Cantibusing | 1. Sangly Cantrkung, for the atisiment o osgercive Py
L1: Remember | L2 Underetend | LY: Aopiy | L& Anshyee | LS Evuate | L Croale: Dek: Dagth of Knowhecge

Unit E Infroduciion 8 Haurg
Darinition of ar paltion, Sources and causes ol aer pollafion, Types and dassificlion of o polulion - Wetursl contaminants Patiodne, Cases and
Mapors, Prisrety and secondary 3ir pollulans

Lisit 1 Meleordlagy § Haurs
Genaral @mespheric dimulation, Amespreric sisiiy, Effzcl of melevology o Pme depersion, ivarson, Wind profies mdsteck pume pattams

Unil It Effcts iof A Polltion 9 Hows
Mdaiﬂhmhmﬁm,p&trﬂmhnﬂp&mﬁﬂﬂmMﬁuﬂuﬂ,&nﬂd&#ﬁml‘ﬂmdﬂlm
Autemabde poltion 2ources and cantel, Pholochemical smag

Ul V. Air Pelhion Conlrod 9 Hours
Parbcuiale matier and gasecus pouiants - Felfling chamberss, {ychong separalors, Sonublers, Fliers & Elechostalic gecipilak

Uit V. Alr Cusily Sampling and Moritoring 3 Hours
Samging of particulaie end gaseous pollutels [Slack, Amienl & indoer it pelulion), Mositoring and anafysis of & polisans

Tt Bogks

0. Faoward § Peary, Dendid AL Rowe, George Tchobsnagious, “Emrnmenta! Engnsering’, W Geaw HA, lniemaiorl Editon, 2017
2. FiaoM N, RaoH W, N, *Air Polusicr’, 17 Edlios, W Craw Hi|, 2004

Referanca Books

1. Maith, Crawhord “A Poflubon Cosksel Theny”, Tata Mclraw HIl Naw Delbi, 1505

2, Bulley, W, "Cties and Chmaty Charge’, Reuedgs, Losden, 2011

3. AwC 5, Emiowenlsl Poduon Contol Engnesring" Wiy Eastem Limiied, Mew Db 1902

4. G, BUA, Moing L, Cffa C© 5. P, “Air Pofudar Heath and Enronmestal impacte’, CRC Press, 2010

Web Refmences

1. htprlfwwew.apa.gov

£ htipafveesind asnnironmensportal.org.in
3 hetpclirgbeldtm ac.in

4. hetpelfwsrs fikersource. com

-

hiiparfidgsarver. dgand.gov it

Internal .I.s:!.mrrm Pattern

Cogritive Levee! interned Assesament 31 (%) el Aszessment X2 (%) i

v % 5 L

Teldl (%) 100 100




~ iTas - M paea |kl

Sanpia Shoft and Loey Assmer Qeestons of Vases Cognilve Lavals

L1: Ramamber
1 Menion vanous sources ol @ pofulion.
2. Defne Mmoicher sabiiy
1. Wirle a mbe on Joene deplebon
& et are Fltars & Bleorosiaic precnias?
L2: Undzrstand
1. Wt ara Pemary and secondary &r podluants?
2. Wrke the elfed of offect ol mefporolegy on Plume diszersion
3. Explain beefly aboot eftects ol & polution oa husan Bengs, pants and animals and proparies
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UL EeCSMON E-Commerce 10 0 30
A1 end qf e course, shudents wil be abls o

Code Course Dufcames Wapging wihFOs Dok

FCSMO1LY  Expiain the role of new intemel aconomy in E-Commerce L1L2
ACSM012  Explan the sschicien of Viord Vids Web LiLz
20CEM013  Deseribe the E-Conmerce process modets énd E-Payment Srsiem : L1L2
2OCEMILE Wit the eebweck models f coslomizelion 2nd el commence LiL2
P0CSMO1S - Explen e Ecommasce madak in advarizing and markeing of busiress L2

1 Waskly Conribuing | 2 Maderately Conibuing | 3. Sesngly Corirituing, for the llsinmes ol esspachve Pes
L1: Remember | L2 Understand | L3: Apply | L& Anslyee | LS: Exshuats | LS Craste. Dot Depth of Knowdedge

Unif Hnireduslion 4 Baurs
B Conmesps- Mchietrd Fase mi, ansnomy ol E-commescs eppications, E-Commeims oonsumer spalications, E-commece oganizalion
applicaiong

E-Comimermd aod méily donvaepan

Usit B: Whrkd Wide Web & Kebwerk soserity 9 hours

Chient-Sarver Fetwork senity, Warld Vide Web{WWA) a5 the anchilechuce, Web backpround: Hyperlind. Publishing. Technolegybetind he web, Secusly and
Ihe wed

Emerging Clnt-Server Securily Theeals

Uit 8: E-Paymant Systems § haurs
Consumer Criented Electvonic Commence- Mercanlie Procsss madels, £-Payment syemams- Digital Token-Based, smar cards, cedit casds, risk and E-
Payment gystems.

Unit V201 Imphimantation and Intagrganizatunal §-Commince 3 howrs
Standandzplion and D6, EDE Sofbectn inplerontsion, Valoe added networks, i omanizationsd E-Commesce Wodd ow Aufomeion snd Cosedisation,
Cugiemizalion and Interrel Commeine, Supph chain management (SCH),

EL¥ Emwetone for Message Travispod

Und ¥: Advertising and Markztiag on (he Inemel 9 baurs

Corporate Digital Libwary- Document Ly, digilal document bypes, comiorele Sata wascheuses, Adwertising end marketing-noimealion besed madedeg
Adverizing on Iniamet, onfing markeling process, meel regearch,

Charting Wre Cning Markstng Process

Texl Bocks:
1. PFewi Kelskoa endd hedrew B Whinstion, "Fipntiens o sbechonic conmercy”, Frst Bdtion, Pearsan Blucabai 20101
2 Jasal 5. E-Conneror’, Second Edtion Galgota 2000

Ralerence Books

1. [aveChafiey., E-business & E- commeree managament- stisegy, mplemenizion and Fracice”, Fith edibon, Peerson Education,
2035
1 h T, ‘E-Commeire Business Tachnalngy Soety’, Fierl Edifion, Pasrion Bducstion, 200 26

It
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5T Fhcadtnt Heculnsa AR | BEE | SitsiEal E Conniigioa

Web References
1. Hittps: e bechopedie comfdaflindtion 1822600 pomale-dala-walahouge-coa

2. higifacmnce blogspot com
1. higpHdatacordarencavsldin

Inteeral Assessment Patfern
Cogrifvalevel  imaing Avsessmenl ENE Inemel Assessmant Bi%]

L1 =0 a6
| e 50 50
| Totd 1) 100 140

Sample Short and Long Answer Gaestions of Virous Cogniive Levelsll; Remamher
1. Wi ory lowr important E-Commenty orgasizabion Apglications
2. Wi zbout asy four reguicsments. of ETH
&, Wit short scles on Risks s E-Papmem syslams
4. ‘Wit short Acies on Markel pesearch
5. What aie the laciors for desige o eleconic paymen) sysiem?

i

L Unda
How emerprisa resowce plasring ard supply chain manzgement sohaare difess in their poels end implementatioes
How proced or serece custonmization & edopied is imizongenzstonsl commene?

Explzin Maochaakle's model rom the: Marcharl's percagliv

Explzinn datal sboul E-Payment sysfams

Discuns sboul rrersamle ransachon usng oredi conds

o
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MaRIT | seadeni Beguaign 2020 | ML | 208EMGT Biomaanaz

o JOMEMDT Biomatenals I 9 0 3
A the end g the course, sudents wil be able 1o

Coda Course Qubcomes Wigpisg snPOs Dok
IMEMDI]  Classhy various bomalerials L1L2
IOMEMDLZ  hdenify e Welsle mpian matarsls LILZ L3
OMEMO1 3 Desstriba e fadute modes of implant malerse LiL2
JOMEMOLY  Apply Ciramsic inplanl matesial UL
JCMEMOLE  Develop the Biocompatibiity & Tomioological propenies in of biomalesals iz

1, Wealty {1 Modereiety Contribiting | 3. Syongly Contributing for e atfaimen of nespacive POs

Lt | L2 Urdesstand | L Apply | Lé: Anahyze | L Eveluata | L6 Coeate Dot Depth of Knowledge

Uné |: Infrogiction 03 Hours

Definition of bloenaterials, requirements & classificalion of biomanerials, Comparison of properies of some comemon blornaterials. Effects of
physiciogical Buid on the propenties of biomalerials. Biokogical responses (exdra and inlra- vascuiar sysiem). Sufaca properias of
materils. |

physical pegerties of malerials. mechanical prperias

Unil 1I; Metalic impiant matenals 09 Hours
Slainkss sieel Co-based aloys, T and Thbased alkes, Imporance of shess-conmsion Cacking Hosl fsue reaction with bio mesal, coerosion
behavior anfl the imporiance of passhe flms i fissue adnesion, Hawd fssue mepfacement implent Orihopedic mplants, Dental implaris
Salt fieswe replacament implarés: Percutaneous and skin implants.

Vasoutar implants, Hean wale impdands-Takr made composite it madhum

Undt Il Potymenc implant malenals 09 Hours
Polyolefin's, polvemades, scnfic paymers, Bupacarbon polymers, slicon nubibers, aeetls. {Classhication accosding I therme sets, hermopiastics
and elastomers). \iscosaslc behavor. cresp-recovary, sless-relaxalion, sirain fale sensilivty. Impantanca of moleculsr skuckes, hipdrophiic
and hycrophobic suface poperdes, migraion of addiwes. fprocessing aids), aging aad envimnesentsl siress wacking.  Physiochemical
charecienstics of biopalvmers, Biadegradeble polmers for medical poposes, Biopolvmers in conboled releass syskems.

Synthae pojmanc membvanas and lhair diviogical epplicafions

Uil Ea'ﬁrru: imptar] maenals 09 Haurs
Desindicn of bic ceramics. Commen fypes of bi-ceramics: Aluminum oxides. (ass ceramics, Carbons. Blo resodablz and bioaciive cesamizs.
Impariance of wesr ressience and low fracoure aghness, Hist tissue: reacdons: impoance of interfacial dssue reacton (e.9. cevamichone
lissue reaction).

Composie impiant ralenals: Machanics of improvement of proparties by iscorporating diffesent elemants. Compasite (heory of fter sinforcement
(shan and long fibers, fibers pull ou)

Pofpmers e wif asteogenic eve 2. hydmenapalfe). Hosf kssue rescing

Unit ¥: Biecompatkity & Towcologicel screening of biomelerials 04 Hours
Definition of biccompatiadity, biced compalibaity nd lissue compelibiity. Touicity ¥sts: acule and chronic Iosicity shdes (in .
silimplaniation, lissue cullure, haemolysis, Ihrombogenic potential 1est, systemic toxcily, inracusan=ous imiletion tﬁ‘f
senstization.

carergenly; Muiagamaly nd specal lesls

st




NSRIT | Academic Regulation 2020 | ME | 2DMEMD Biomaienals
Tt E-:-:ﬂsl
1 Blomalerals Scenca: An introduction o Makrisls in Meckicina, By Buddy D. Rairer, 81, al AcademicPrass, San Duego
1954,
Sufata V., Bhal, Biomalerisls, Marosa Publshieg House, 202,
B Park, Biometerials « Science and Enginsering, Plenum Ppss, 1984,
sive structural interly, Vel % Blcenginesring Ediees: Milhe, Richie and Kanhala, ElssvierAcademic Press,

bl L

2043,

I
Rederence T_aﬂ books
1. nmalesals Scenos An inrodudion (o Malerials in Medicing, Ediled by Ratner, Holiman, Schoet and Lemans, Second Edtion:
sevier Academic Press, 2004,

Vieb Re

1, -finplel ac nfeontentisyllabus_pdli 13104009 pdf
r BOMATERIALS Syllabus fea download

3. UP Techvical Universty BE BM Sylsbus

4. Sylabes, BM Unitwise Sykabus - BE i Semestar

irtemal ent Pattern

Coopmitlvel evel Imermaldssesament® (%) Intemalfssessmen#2(%)
L1 3] 10
L2 1] i
13 | &0 50
Total (%) 100 100
Sample Short and Long Answer Questions of Various Cognitive Levels
L1: Remember
1. |Wirme about chassiication of Blemakensls 7
2. | Sizte he applicatons of biematerials?
3. | List the advarages and disadventages bomarkerials?
4. ‘Wi aboul Effects of physiological fuld on the properfies of blomaterishs?
5 Defve Inportance of smss-comesn Cacking?
LEUIﬂEI'ﬂL‘Id
1, |Suface properies of malessls
2. | Comparison of properfies of soma common hiomaledals
1, | Comosicn hehavior and the imporance of passive flms for Essus adhesin
4. | Visco elgstic behavior, creep-recovery, Sress-simabon, skain ral sensitvily

L3: Apply

1. |Mechanics of improvement of propedties by incomorsding difierent slements. Compasile theory of fibér minjorement
{short and long fibess, fibers pull out), Polymers filed with osteogeric filers (2.9, hydraxyapatite). Hoet issue
raaclions
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Rzl T | iscadomed Rbsqulotion SO0 | EEE | J0EEL0T Boswe Crih ol Sysipmg

Bl 20EEM01 Basic Contral Systems 0 .t

Al e end offthe aourse. Slodenls wil ba atls o

Code Course Qubcomes Napping wilh PO's
20EENO1.1 Delermring bme resporee specleatons of secand onder syiens

2DEEMD .2 Diakeie anor Constans for &fferent iypes of input cignaks

EEMT ] Undersiard warisis lewsls of Tumncsly poduced by ddferenifuminsling sources.

AEEMD1 4 Eﬁafam fighiing systams by tzking inpuss end consiraints i for dikesem

alEEMpys  Unésiard e speedting chavacershcs of difern types divactien moks.

1 Weacy | 2. Mederetely Contribuing | 3 Shorgly Conliibuling, for e afsnmesd of respectiee Pas

Lt: Remamber | L2 Understand | LY Apay | L4: Aalizn | LS: Evaruante | L Create, Do Dieprh of Knowledge

Unk I: Introduction %o Conlrol Sysams

(lassifcation of conind systens, apen loopand dosed oo contin systems end ther @feneeces, Feedbork chamderivics, Fanster harction of
nzar systzm, exqeationg of elzcnical nesworks, bensirional and rotathonal mecharical systems

Oiffarevices | Chose foap and Goes Loop Conlrtd Syslares

Urit I Time Respanss Analysis
m.mmwmmmﬂmnmmmmmmmmmmwmm
Definibons of Time damain Specifcatioes

umm:aqurw

8 Hours

1% Howrs

Dok

L1-L2
L2

L1-L3

Li-L3

Li-L3

The cencept of siablily, Rout's siabilly erterta - Limilations of Pouih's siabiity, efiect of addiion of poles and percs, Inrsducion o raol locus.
Bases of Rool's G

Uil B¥: Frequency resgansa
bksaduction to frequescy dareein specielions, bases of fode plol. Phese mengin Gain Masgie, infrodisdion (o Patar plls, is phase mengin and

fain margin, iniraductian jo Myquis skablity critara
Dafiaons o Fequency dusrle Specifcadions

Uik V: State Space Aralysis
Concepts of sde, o veabies nd siete modl, sune e repesentabon o nansls o, dagunazston, sfing e tine e s
Sl Tonston Mo s Propete esepts ofcoebeblly s ssenvbity,

equalins,
Aaics of

Tl Boks

opereliogs

1,1 Nagereh and MCopel, ‘Conbrl Systems Engheereg’ Newage Ilrmetors Publcatiors, 5 Edton, 2014

2

Ogata, Mofern Coreel Engineering, Prentics Hal of s, 5* adiion, 2014

0% Howrs

(3 Hoars




Refesence

MERT [ Ascbennc Begulaton 2086 1 EEE | 20EELK Baser Coral Syswins

B

§ P, "Tantrod Systoms Enginaering” Tata be Graw Hil Pubficatons, 3¢ Edeion. 2012

Wieh Referinces

L
2

Interei

Cogi

hittps:itnpiel acinicoursesd 1 TAQEN 07 1060811

Mhweww tulcrislspaint comiconirgl _systemaiconinol_systems_intraduction.him

ent Patiern
lowd Intamal Assesament §1(%) lalemal Assessmend A20%)
L a0 i
L; 41 0
L3 a0 40
) 100 104

Sample Short and Long Answer Guestioss of Yarious Cognitive LevelsL1; Remamber

!
2
1
L3 Apply
1
)
i

e Lhe waricus siandand test spals?
concect of chearvebly
I suale eensiion e Wik s properies:

o Routh Hurwitz crterdon can be used 1o detenmise the sbsoluie stabdly of 8 sysiem
i eteauf [eesherk chemedoretes
the effet of addion of poles and tais.

Te characterisic potysomial ol a sysem mﬁzﬁw-wﬂmmu Dietearving the e sty o Pesysians using Roulh's
shability criseria,

Delermine range of K dor siadty of onil feachack spsiem whose open boop tenskr hnclion & Gis) = Risls+iifsid)
Fof & syslem haéng Gfs) = 25ty 10 and units negaive (eadback, Tind i tine reszonse specfications.
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MNSRIT | Academic Radutatar 20201 ECC | 20000 Sambentuoiar Davices angd Chous

N ECMO1 Semiconductor Devices and Circuils 1 ¢ 0 3

-

&l the end of ti courss. shadenls wil baakk o

Code Coursz Qutcomes i pping with PO Dok
SOECMON.1  Classiy difesent lypes of semicorducioss with enengy band dagams L1
JUECMO1 2 Explain the oparalion and charactansics of PN juncion dicde and WLz

| Specigl diodes :
ECMOEY  Clasaly and Aoalyne difrent types of sacifiens : L1, L2, 13

Demanskate the fiow of cusent in diieren] configurations of the

J0ECHOT 4 e B tha of DG biasing snd lansislor swbilzason LE L2 13
JECMOTS  Analyzs and Desgn the small sigeal low feguercy amplifiers LA L2 13
1. Weakly Contibuling | 2. Moderately Contribuling | 3. Strangly Caniributing, foe the atisinment of respeciive Pos
L1 e | L2 Undesstand | L3: Apply | L4: Anabyze | L5: Evalusbe | LE: Craate. Dok: Depth of Knowladge
Unit £ nducior Plysics 04 Hours
Alormis § el Behe's dlomic Seory, definition of conducioes, insuiaors and semicenductors, energy fevel diagrams. Semiconcuctoer ClassTication

ind Igpes, ' it ond exbinsic, P4ype and Mype semicondhucion, majory and mingdty camiens, recormbination, et of lempesalure.
Formy Laved, Chama Dansles in Ssmiconduciivs

Unil & Semicondacer Diodes and Speaal Dindss 03 Hours
Formalon of deplefion region, barmar pesansial, revares besakdowng, PN junclion 25 diade, symbal, bissng modes, V-l characleristics, diade cument
equaion, effec] of temperalune on diode cunent, ideal diode. Special Diodes: Zener diode, Phowo Diode, LED - Working, chamactenisics and
applications.

Diecis Swiching fmas. Veracler dhock, Tinwel ik

Unit lit Rectfiers and [Filers 09 Hours
iHall weve Repifier, Fokl wae rectifir, Bridige Fnciler - Operatien, Inpul ané cugmul wave lomis. Filiars: induclor B, Capacior B, @ fler, Comparison of
warious fibed circuitsin tems of ripple faciors.

Lclw.m%smnw

Uail I Tm]mi:m and Biasng Technigues 03 Hows
Junciion translskr, Tesasictor cerveni compenenls, Trensisior conbguestions, Treasisinn as an ampllier, Garactenisics of kst ia CF o GE
configarriens. Maed for Basing, opersing poind, Losd bre aralyids, Food bias and soif s, Stabliafion againet varalies in VBE, k, and I, Stablily fachar,
Themigtor B Sensilor ies compensatian bechnmues, Therma! russway,

Ebers-Mel mocky o a bansisier, Punch Megbieach Mvooah, Thama! siabily

Unk V: Small| Signal Law Freguency Trangistor Ampliler Medsls # Hour
ENT: Twa port netwerk, Transistor hybeid model, Determinabion of Prparamelas, Genereizad sratysis of rangisior amplier moded using h-pararmes, Exsdd asd
approwimate anaiysis of C3 and CE amgiifers, Comparison of raessior ampifiess.

Effzcts of emifier bypass capasion (G on kw eqlasy mipoase

Textbooks

Hishare ¥, "Eleconic Divicis and Circulls’ 4 Edilion, Bight Sky Pubiications, 2075
J. a0 Chiisins C. Halkizs, “Elactonic Devices and Cirots”, 8 Ediion, Tata Mo-Graw HIL, 2010
A, Ball, Elechionic Devices and Cireity, 59 Edtion, Onfond University Precs, 2009
Bojlestad R L and Lk Nashelsty, ‘Bleciic: Devices and Clicubs”. 10 Edion, Pearsen Publicaiions 2009

e fal P ==

e

g




KoRIT | Academic Hegulation 2020 1 ECE | UEOWD Semaanduciar Devices and Gircuts

Refarence Boaks
givshangn 3, Euresh Bumér god Wallgara) M A, "Elecirenic Deweny asd Cirpals”, 74 Edibon, Tals NoCraw HIL 3010

1
. A Meanen, Eectmen: Ciid Anshyis ard Desigr”, 10 Edion. Taty Melraw HIL, 2010
1 een ., and Haloss . Tnegrate] ERclionics’, 29 Edilion, Tala MeGraw HIL 2008
4, dingh B P and Rakha, “Elcioric Devices and Integraled Cirouits”, 3 Edifon, Pearson pobications, 2008
B G K, "Elecionc Devices and Ciiceits”, 37 Ediion, Fhaman Publishers, 2008

Web Bosmircas

1, aprocus omip-nHunclion-diode-theony-end-working!/
2 ngranghmeedu'eldlecturesichd noda 3html
3 nplelac.indeolrgest 17 10806301

latemal Astessman Patbam
Lerwed fntemal Assessman £f %) interal Assassment 42 (%)

Tokal (%) 100 100
Sampi Shorl|and Loy Arwer Cusstions of Vados Cogniive Levels

-
Lo

s o e

Eﬂ%ﬁh‘ﬁn‘dm
WHIHIW
List ry thiee appications of Zener dinda
s cibe?
fispe fac
i i BIT?
Whal B thaesal nisdan™
Cefine stakikly

i
g

the: Saemaion of P tjpe semicsniucir

and expiain | characleristics ol PH juncien diode

iha fhe consmucion and opadition of Photn dode
Wit neal dircuil diagran describe iha operation of Bridoe sectifiar
Explain, whry Zener diod= & wsed in reverse bias with the help of chratierisics
Dva ard expisin the:input and etput Charactesisdics of Common base conigusion
Whits ok skeiches. eopiain the V-l characlerivies of NPN yansistor in commen emider configuration
Witk o sho scie o Themal Aungnay
Apply

e

L3:
1, Show Bat the elicency of bell wass recifer is 416%

2 et the eficiny of Rl wave tectifier is ELTS

1 an exprassion of siabilty factor for foed biss

4. Wit guitzbiz eepressions explsin setfbas of BT

5. mﬁwmmhm@mmpwmmmmmmnm
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Wi - - - - " N - - - - C= - - Aif L Fl r -n = - - 1] -
MERIT | 4cademe Begafsion X2 | Computer Sonce and Eagmzerrs (AR | | 20alS | Fonsamentls of Mot

Matworks
ENAIMDY Fundamentals of Meural Hetworks S | B |
Al the i of ihe cowsa, sudenis Wil be atle o
Code | CowseOubcomes Mapping Dok
. - - . - ﬂl m »
200IMTY.1  Doscrive the coecepts of artficial neural natworks L1, L2
200IMO1.2 | Comper funclions of Bisiogeal and arfficial neusl petworks L1, L2
20AINDY.3  Explain the srcriteriure ard Rusciiosing of Single Layer feed forwend nemers | = AR
| 20AIMOYA | Dearite sicliisciae and knciong of MubiHoyes networds _ L1, L2
20MIA01S | Explen associlive mamory netwirks _ L1, 12
L1: Remermber | L2 Lindarstand | L3 Apply | L4: Arlves | L5 Evchuate | L Create. Dot Dipth of Knowiedge
Uni 1: Istroduction to Neeral Ketwerks § hours

Introdaction - Fuumans snd Compuees . Onganization of e Bisis . Biokogical Meuron . Backogical and Artlcial Meuson Models - Charactiristics of ANN .
McCuloch-Pits Midel - Hishorce! Devalopments - Polenlial Agolicalions of ANN

ik & of AN ¥ heuns
Artifkial Moded - Operaions of Arthicial Newsan - Types of Keuron Asivation Funchion - AR Architechures - Classhcalon Tasonomy of AKH -
Coenecivily - Lagrsing Slmiegy [Superdsed, Unsugevised, Reisfuicenend) - Leamiag Aules

Unit 3: Single Layer Feecforward Netwmoris & hears

Inkrosoction - Pescepinon Midels: Discrede - Conineos ené Kuk-Calzgory - Traning Adgosthre: Distieie and ConinuossPecepios Nehesks -
Limiteticfs of the Pertaptron Modsl

Unit 4: Wuld - Layer Faedfomweed Hetworks & hours
Genzralired Diata Rule - Desierion of Backpuopagetion (8P Traning - Summery of Badkpopenston Aganthm - Karogoraw Traarem, Lesming Dfficutiey
and Im mants

Lisil & Asgociaive Nomary Kiatwerks A Baur
Paradigns of Associaivg Memery - Paliem Mathemaics - Hebbian Leaming - Ganeral Concepts of Associstive Memery - Bidractional Associztive
Menary [BAM) Archilectune - BAW Training Algndfmes: Strage ond Recall Algoritin - BAM Energy Function

Text Bocke
L Iausi«amas-mis.nw.mmummmmmw.mmmmmm
i Hatfin, “Meural Mebworks: A Compeehenshe Foundabon”, Secend Editon, Besrson Foucalion, dsis
4. James A Fresmen, Devid M Skepura, “Meorel Nebeorke; Wgorhma, Applications. sad Paogeasmieg Technigues”,
{Addsan-Weslay Publishing Company
Referance Bogis
1. B YagraMasyane, "Atifdel Meural Metwarks', Preatice Half India, 2013
2 [alish Kumar, "Mewnal Weteors: A dassrom appmach”, Tata MoGirw HIL 2004,
3 |aurens Faieeh, "Fundamentas of Meural Mabworks”, Pearson Educatin

Web
mm.wmnmmmmmwmmmhm

Intemal Assessmant Patern
ﬁ:ginrlui intemal Assessmen! £1{% Intemal Assessment #2 {%)
L &0 &
L2 50 &0 76
Tois %) 100 100




= ) - Ll gy oy o Wi - - pEee we. B o Ik LRl Ty . -y - -
.:FT | #canerme Remissor 20N | Commiter Btionce 3ng Epngmeening (ALNL | P30T Funcamentais af Maura

Malworks

Sample SHorl and Long Answer Cuestions of Yarious Cognitive Lavels

5
8 AN and aurdl Compuiing

7 Ll oy 4 design peranedins in [ desgn of Al el Hetwart
8 Whelkings of bensler kencliors cen b2 used in sach layer

3 Parem Assacaion

10, & Adzbne bodal?

11, Whal are e ypes of Leaming?

12 Whal is sinple arfficisl neurar?

13, Lisi any 4 appficatons of Arifcial Newsl Mewvork

14, Dieka L misg nde

4 on the recess of assigning end updeing weghls in @ Btlicsl neuisl rework

] e design sleps o e foflomsd fior wsing ANM Tor your problem?

6 (Desoribe sl souere algorithm wih pasge

T Wihy W0R Problem cannot be soived by 2 siagle layer percegion® Wirke an allemative sobalion for k
[ in Back Propagation Mawork with necessary dizgeams and aqualions

g [ cifferecices befweea Haler Assodalive Memonas and Infepalafive Assoiafve Memindes
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MREIT | Aeaderms Tippaans S50 | LazlE) | AL SOl Ingadadton 12 R Progianinng

#PSON Inivedutdion o R Programming 1 0 0 30

leeuduﬁlrumm. sludents will be abla 1o

Mepping wihF)s
Code Course Oulzamas Dok
005001 Understaed e bask concepts of R programming L1, 12
20050032 Undersand shou Scrbes ind Vecks ) L1, L2,
MOS0 Implemem Les and deta Frames L1, L2 L3
TEDB-EHIEIEH Implement Tables and Stfisical Diskibuons L1 12,13
MDSO0G s  Implsen Fuiiaes is B pogramaing Li, L2
1. Waskly | 2 Moderzlety Confriruling | & Srongly Conirbetng, for the aftaiment of respectve Pos
Lk | L2 Understand | LY Apoly | L4 Aeaiyee | LS: Evaluse | LG Create Dok Degh of Krowledge
Unit |; Ineroducion 49 Hours

Orerview of L R dhta types and objects, readiog and wiiing data, sub sating A Objects, Eswantials of B A Language, hetaling R, Fuming R,
Packages in , Calodksbons, Comples numbers in B, Rounding, fethmeic, Modulo and integer quotients, Viariable names and assgament, Operaton,
Inkegyars, Facliors, Logical oparaions

Vanaks & Dafaull Amgumanis

il Ik Confral Sintiures And Veslors 9 Hourz
Contrl sirucuees, fnekons, scoping ndes, dites aed fmes, lekodectio 1o Furdlors, review of Some Important R Dum Stuchses, Vedors,
Character Birings, Matices, Lisls, Data Frames, Clazses

Vectes: Cmprabing sequences, Viectors and subsorpts, Extracting ebmerts o o vedr using subsoipls, Working wilh logieal subseripls, Sealiny,
Wects, Ameys, and Maices, Adding and Dalpting Veclor Blements, Chisining e Lesgth of a3 Vecis, Mavices and Amays ss Vedors Verlor
Arithmetic 8nd Logical Operatians, Viecior Indexing, Common Vector Operalions

HgherJimangionl Ariys

lnl I Lists 4 Hours
Lists: Caeating Lists, General List Operstions, List Irdkring Aoding &nd Deleting Lisi Efements, Geiing e Size of 2 Lisy Enended Examghe: Tet
Concordarce Acvessing List Componenis and Wialues Applying Farctions 1o Liss. Dot Frames, Cisaing Dats Frames, Acotssing Dot Frames
Diher MatrieLike Operaions

Maxging Data Frames

Unit I Factors sed Tablas % Hours
Factors and Livels, Common Funcions Usad wih Factors, Wiking wihh Taties, Mavizlhazy-Like Opevalioes on Tables

, Exricting & Seb tabl, Fining the Longest Cels I a Tobln, Math Fusctirs, Caloubsg & Picbebily, Curmuloie Sums s Produsts, Mieime nd
Hmdma.ﬂa‘-iuﬂ Funcions for Siatistical Distritutions

wnflm Sal Dpealioris
Unit V; Fm{ilﬂﬂ! 3 Hours

Soripls 1o Functions, Making the Scripl. Trenshoming the Scipt, Lisg the Funcion. Aeducs e mumber of Lines, Addingmore Aguments, Diots,
Lsing Funciioes, a5 Avgumens, Crossing the Scandsrs, Chokoss wifh F-Sise Stserents, vecioriring Chaices, Loooing Throegh Valuss

Coming and Sotya of Foncdions

76

| e




WERIT | feaeme Teguntor 2000 | CEEIDS; | SI0S00Y maadueizn 1 R Megmmming

Taxt fon
1, | Hoeman Madoll, * The An of R Paogramming: A Toer of Stekshcal Sobwere Design *, 2011
2. | foger 0 Peng, * R Progeemmisg for Deta Science *, 3052

Reference Bonks

1. | Gamet Crofemend, Hadley Wickham, *Hands-On Frogeemming wilh Rt Wte Yowr Own Funclions aadSimulstions”, Bl
Ediion, 2014
2. | Andie de Vs, Joris Meys, A For Dummizs”, Ind Edibn, 2015

Web Refarences
1.| htps:swayam qovinind 1 ri:u:lﬂ maddipreview
2. g-flar. training/bl ented- in-n'
3. il £-1ubor. comielamentary-statistics
4, hilpeliwniew Iutorialepeint.comiy’
[
Inbema il Patber
Levl Irlemal ssesmaent 91 %) ternal Assessmenl B %)
| 30 20
L2 1] 40
'IL:3 40 40
Tafal (%) 100 100
| .
Gampla Eherl and Long Answer Qeachions of Vanous Cognifive Levelsl 1z Remembar
1 ghaut vacior in R
any Fiea bype coneersions in A
!l'mhmnmmnm

4. Wik ey o Bowkean operaleis i A
B rﬂtnmmmwmm
L Understand
1 in e impostanc of dala frame
Vo gy same hunesns tnal rows and cebomns of & radin? Exploin il examele

splain aboul Finding Stafonary Chavibulons of Makov Chans
bt P functions kr Fleading a Walis or Disls Frame Fom 2 Rl

2
3
4

5. Expisin diflefent malfic opatation Anction in ALY Apply

1 benzry search vae wih R

2. R acripl 4 cresle 3 fine graph

i 8 F lnguage code b ganeszie fre n bms.of 3 Fibonace] sasies
4, R program o implement quickson

5 R code tn the hundtion by using F else commendl] = x i<
: (1) F 12exed

0 ehhervise

"o
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EﬂﬂHI*M Psychology <, [N | B E

Af the and ofifhe course. students will e akle fa

Code Courss Dulcomes

NS Focuses on classicalioperant condiioning, reinfarcement schedules, and cbosevationad leeming Lo help sludenis
oblain an understznding of leaming end candilianing

205H801.2  Undersiand the properies of Sensas

205HM01.3  Undersiend the siale of Corsciouness. Sieep & Dreams

EDEI-I.I:]-Hi Understard the impartanca of l2aming

nsHmpl e rdesinding the componess of mercry, language, cogrilion, protéem solving. and the many foms of memory

widl ba the focues of this courss
Unit Iz Im—Jﬂucltnn 4 Hours

Defirifoan of f"s:.rdulﬁgv. Psychofogy a5 @ Soencee Methods of peychology, Difesent schools of Peychology and modem
perspactives of psychology - Scope and branches of peychology

Unit I1: Sensafion and Perception 9 Hours

Ganeral Properiias of Senzes, subliminal simull, Seleciive Alleridon, Physiological comelales of Allention, Infemal influences an
Pesceplion - ming. Set, Motivation and Emolion, Exlemal influences on perceplion - Flgure Sound separation, Movemant,
arganizabian, ilusions, Perceplual conslancies, Deplh perception. Binocular and Monocular Deplh, Perception: Percaplual defenss
and [ vigitanca, sensory depivation, sensory bormbandment

Unit lil: Consciousness 8 Hours
Fundamental Frocess, Active and passive roles of consciousness, Sleep and Dreams, Medilafion, Hyprasis, Psi Phenemana,
meﬁmmm Mabural aad Dinug inducad

Unit 1v: Learring 9 Hours
Dslivilion of hi[rinq. Thearies of leaming, Classical corvdilioning, Opesani condiiaring, Cognitive Leaming, Social Lasming

Unit V: Memory & Hours
Mearing and fature of mamary, Theenes of memory: Irermabion processing theores - sensory regisler, shar lerm memany,
mehearsal, Levels of processing theores, Long term memary - oiganiza®ons, TOT, semanlic and aplisodic memony, encoding and
sharing long lenm memones, role of arganization, rake of imagery, role of comsbuclive processes. Reteval from lang tem memory,
Forgetting- Matr forgefing, Interfarenca, Decay through disuse, Technigees of improving memony

Text Books
1. Morgan T, King B, A, Weisz, J. R, and Schopler 1, Infroducion jo Psychology, T Edilion, Singapore: Megra - HIl,

2 Myals O G. Psychology, 50 Edition, Worm Publishess: Mew York, 2004
3 h’alar J., Intraduslion o Paychology, Btk Edifion, Wardsworth Pub, Ca,, 2007
Reference Books

1. Feldman R. §., Understanding Psychology, 6% Edition, Tala McGraw « Hill, Mew Delhi, 2005
2. Kosgiyn S M. and Rosenterg R 5. Psychology in Condeat, 3 Edilion, Peerson Education Lid., 2005

Web References
1. www ali-about-psychology. comiaarn-psychology. himl
2 distudy-uk. britishcouncil org/plan-studies/chaosing -course/subjects/psychology

X hﬂpEfJMnnH.y'ﬂthhe.mmhmtﬂhMH—F1 BEXBhRE |
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Wi E-DSHTM Statistical Methods 300 3

At the end of fhe course, stdents will be allz o
G Caurse Dufcormes

205HM02.1 Demponsirala stalistics techniquas in neel il probioss

20SHMOZ.2 Gain stalisfical knowledge on messunes of castal lendency and vasshon

F0SHMOZ 3 COMpUie sample space, evanl, relabive frequancy, prababibly, conditional probatdity, independence
EIZIEHF-*IH familiar wilh some standard discrale and conlinuous pobabilty distinbulions

ZOSHMIZS Linderstand the thecry of sampling lechnigues and ihelr pracical eppicaticrs

Unit  Intreduction 4 Hours
Dafinien and classification of stafislics, Stages in sladstical investigaion, Definition of some basic ferms, Applications, uses and
limialicns of sialisiics, Scales of measurernenl, melhods of dats cobection and presen|stion, Disgrammets and graphical
presentafion of data

Unit II: Treatment of Data 9 Hours

Frequency chstrbubons, steen-eai displays, mezsures of cenbal fendency |mesnmedian modegquantles) measures of warislion
{range, quartls deviabon, mean deviadon, atandard dewviation), standard scores, momenls {abeul origin and mean) skewness and
kurtoss

Uit Il Elamentary Probability 9 Hours
Irdroguction, definficns of random expenment, samplaspaca, avents, fypas of events, counfingniies, permusabion and cambinadons
rule, definiion of probability in several approaches, some probabiily ndes, condifional probability and independenca, bayes Theorem

Linit - F'n:}bahilit‘y Distributions 9 Hourz
Definition of random wariablas and probabdity dairiutions. Intreductian 1o expeciaion: mean and varance of @ randem wvanable,
Common discrate probabiity distribufions: Binomial and Poisson, Common continuous probabiity distibufions: nomal, § and -
Suang ﬂlﬁﬂlhulim

Unit V: Sampling Techniques % Hours
Basic concepts papulilion, sample, parameler, slalistic, sarmpling fame, samping unils , Reasons for sampling, Samplng and nan
sampling arrofs, probabdity sampling techniguas (simple, siralifed, systematic), Mon probabikty samping meihods

Text Books |

1. B A. G5, Elementary Satsies & Siep by Step Approach, 2+ Edition, W, C. Brown Communications, Inc., 1885
i & M. R, and Stephens L. J. Schaum’s Culling of Statistcs, Schaum's Ouline Seres | 40 Edition, 2007
3 Gupld CB and Gupla, V., An Inlroducon b Stalislical Methods, Vikas Publisting House, Pl Lid,, India, 2004

Referance Books

1. Richard A, Gupta'C. B.", Probabil®y and Stalistics for Enginsars®, Miler & Fruend ,Pearson's Edition, 2010
2. Freund, J E and Simon G, A., Modern Elemenlary Stagistics, 9* Edition, 1858
3 Snedecor GW. and Cochran W, G, Sisfistical Methads, 7 Editicn, 1980

4 D'a.lﬂil .M., MoCabe F_and Cralg B Infoduction o the Praciice of Siatislics, 6" Edition, W, H. Freemsan, 2008

Web Hefaeﬂf:‘:es

1. hitpsflenlinecoursas.nptel acminec21_maT4previes

2. hipsdlachive nplelac infcour  ses 1A 1110507

3. it nitttre, ec innptelicoursasivideart 11 10807710, hml Lﬂ%ﬂ;l%
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U 20MBEMO1 General Management 300 3

Al tha end of Ihe course, sludenls wil be able 1o
Cade Course Quitomas
T Understand badic lunelions al mardgemenl
20MEMOT 2 Understand the planning process and stadegic formulalion
A Kros (& nalure of tha onganizalion process
20MEMI A Usderstand the staffing objeclives end funclions
FOMEMI]S  Undersiand the deecling process and contraling methods

Unit |: Management Infroduction 10 Hours
Conoepl, Malure, Process and Signdficance of Managemend, Managenal Refes (Miridberg), An Overvew of Funclional aress of
Maragemen| - Marke$rg, Finance, Preduction, HRM, IT R & 0 Developmeni of Managemenl Thought - Classical, Keo — classical

nit il: Planning 10 Hours
Process and| Typas, Dacision - making concepl and piccess, Boonded ralionality, Managemant by objectives, Cocporate Planning -
Emsi analyss and Diagnosis, Sialegy Fommdations
Unit Ii: Organizing 10 Hours

Concapt, Mature. Process and Sagnificance, Authonty end Responsibility relatianships - Deleqation, Decenirslizstian,
Ceparimentation basis and formats [Project and Mabrie), Formel snd Infoemal Organisalion, Changing paflerns in crganisation
sinicturas i he knowledge eoonanmy

Unit IV: Staffing 10 Hours
Human Respurce Flanning, Obpcives, Faclors influenting Humen Resource Planning. HR Planning Process. Job Anslysis,
Recrufment, |Frocess and Sources of Recrulimesnl, Ssleckon, Process of selechion and Techniguas, Emmoss in sslection Retantion

of mployees

Unit V: Directing and Cantrol 10 Hours
Motivaling and Leading People at woek - basic concepts, Communication - nabune, procass, networks and barriars, Effective
Comenunication Manzgerial Corbrol - Coagepl and process, Desigring an Eactve Corrol Syslam, Tedhnigues —Tradifons] and
Kodam (PERT and CRM)

Mate: Discuss case studles from every unit

TE]:l Books

1. Singh B. P, and Chhabra T. N, Managemenl Concepts and Practices, Dhenpat Ral, New Delhl
& . P ard Singh A, K. Essentals of Maragemenl, Excel Books, New Delbi
: ) ved R. 5. Management - An Irdegrated Approach, Matlonal Publishing Howuss

rence Books

i W , Heing ard Harald Kosnlz, Managemend a Global Perspeci, Mo - Graw Hill, New Dalhi

& Shoner, James A F., Freeman A, E, and Giloed 0. A, {Jr.), Managamen, Prerfice Hall of india P, Lid,

3. hancevich, Jebn M., Danredly ). H. and Gibson W), L., Managament: Principlas and Funclians, AITES, hew Delhi
4. Luthans, Fred, Inkeducion fo Menagemant. Mc - Graw Hil

5. Jones Gareh R and Jenniler M., George, Confersporary Management, Tala Mc-Graw Hil

Web References

1, hﬂn!:lﬁnpﬁﬂiﬁwmﬂﬂiﬁmﬁﬁfﬂiﬂm
2. hiips Monlinacourses swayam? acininoudl_cs14) éﬂ%
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| Aot Fegulokan, J0:0 | KBR | Agyeo o il E0s. Jtho AL | AIMEMLY Humngn Resouis Pl | Sl
1w s abnilesl an 20352055 WEF ACY 203 - 024

WISl 20MEMOZ Human Resource Planning a0 0 3

Al I end ol the course, students wil be able 1o

Code Gourss Ouicomes

WﬂEM_lI}EJ Understand sizffing concept Wille: sound job dascrigtons, job specilications

20MEMDZ.2  Develop 8 stiuctured, job - nefsted rieriew for talert acquisiion acoss all e vericals
WHEM'PE.E Enow ihe training and development sirategies of afirm

20MEMIZA  Undersland compensalion managemenl and pesfeemance managemenl process
20MBMI2.5 - Undarstand he role of trade unians ina firm

Unit I: Intraduction 10 Hours
Human rﬁmlrma plarning concepls, Concept of Steffing, Faclors affecling Stlfing, Stalfing Process,

Sab Analysis - Cancepl, Job - Specificaliors, Job - Destripion, Process and Methods, Advantages of Job Analysss,

Jab Dmg.'n'u inireduclion, Dafiniion, Modem Techniguas, Factors afiscling Job Design

Unit [I: Talent Acguisition 10 Hours

Rn!ﬁulma'.llﬂ Sslacion: Mesds-racullmenl process - allamalive 1o mcruilment, Concepl of Selaction, Crilefa for Selsciion,

Process.

rirg = Pre and Post Crilera for Sedection, inbandewing — Types and Guidelines far intereewsr & Inberdewss,

Tyozs :-‘Ednrﬁ:\ Tests, Selection Husdles ard Weys Io Oveipome Them, Cureen| irends in Ressalmenl and Seledion

Unit [II: Training & Development 10 Hours

Induction - E:HI:-EIIL Types - Formalindoarmal Induclion, Advanlages of Induction, Training Vs Developmenl, Meed, Process of
Traiing, Hﬂlhl:dﬁ of TI'E]Hng_ Desefitpment lechrigues, need or developmaend, Carser Planning, irsining and developmend
palicles, I|1|1]rrg Ireining and developrrent io company’s siralegy

Unit TV; C:r;rmp&ma.tiun and Performance Management 10 Hours
Compensalign menagement process, Forms of pay, Financial and non - financial compensation - Factors infuencing Wage
fixation, Performance Appraisal System, Methods of Performance Aporaisal, Performance managemant proosss

Unit V. Managing Industrial relations 10 Hours

Menaging Indusiial Ralations — Componenls of IR - Trade Unions, Funclions of Trade Union - Emploves Faricpation -
Irpartance and Schemes, Collecha Baegaining — Grisvance Radrasssd, Indusdial Oispute - Setlement mecharism

Maofe: Discuss case sludies from every unit

na

Texl Books

Eullﬁha Raa P., Human Resouwrce Management. Hmalaya, Mumiai
Aswashappa K., Human Resources erd Personned Managemenl, Tala MeGraw-Hil

Ampetoeg M., Pesfermance Management: Hey Srategies and practical Guidalines, Kogan Page, Londan
Reference Books

Ea%r Dwsslar, Human Resounces Management Pearson Pulficsion
Mammuoria €. B, Perscrnel Managemend
E-:rﬁlmml and Salechion; Theories and Practoes. Dipak Kumar Bhaliacharyya, Ceraage. Inda

Referances

1. hitpecinpied acimtseunes O B0 Q510301
2 Hl:lis;ﬁ'cﬂlmussl.wimlan.wnmn_mu.'
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WERIT | Academic Ragulation 2020 | CE | 20CEMO2CEmae Change Migigabon and AdaphalionAppicable for he Sudenls
ademilled in 20227023 WEF_ ACY 2023-2024

W 2DCEMOZ Clmate Change Mitigation and Adaptation ; 3003

A ihe end ol the course, shuderds will b able o

Conda Ceursa Qubsomes
FICEMOZ 1 Undarstand ihe concepl of dimase chengs scenarkos
F0CEMOZ2  Quting e causes for tha changes in the cimate
FOCEMIZI  Idenidy theimpacts of climals change on vanious ssos
20CERK Aot e mathodologies in finding he changas in dimak
MCEMIES  Demonsirane e dimake change adaptation and migatian optians forsecuring sustainatie dewsicpman

Linifl: Fundarnenials of Climate Change 9 Hours

Creenholise gases, rackatiee forcing patendial, carben dicside equvalency, ralueel chmale forcing lactors, emlssions
soufees and sinks

Uinit [1: Obsarved Changes and iis Causes D Hours
Obseralion of Climate Change - Changas in patems of temparature, precipitation and 583 laval rise - Obsarved

affects af Climata Changes - Paltams of Large Scale Viariability - Drivies of Climase Changa =Evidences of

cﬁmgq'in Chimate and Enviranment - on a Global Seale and in India

|
Uit Iil; Impacts of Climate Change 9 Hours
Impacts of Cimate Change on various seciors - Agiicullure, Fosestry and Ecosystem « Waler Resowrces -
Human Health - Industry, Setilemant and Society - Methods and Sconarias -Projacied Impacts for D¥ferent Regions-
l.ln:nla"lhﬂ in the Projected Impacts of Climate Ghange - Risk of Irreversible Changes.

Uit IV: Clean Technalogy and Ensrgy 9 Hours
Clean Development Mechanism -Carbon Trading- examgles of fibure Clean Technology -Biodiesel - Natural
Compas] - Eco- Friendly Plastic - Allemzie Energy - Hydrogen - Blolwals -Saolar Enargy - Wind - Hydroedactnic
Power, |

Unit'V; Adaptation and Mitigation Respanses o Hours
Paolicy, Climala Sensiliity and Fasdbacks - Tha Monltreal Profocol - UNFCCE - PCC, Concapl framewerk of urban
adaptalion o climate change, Mitigation Efforts in India and Adaptation funding.

Text EIDC'}';&

1 .|-r| . an [am, "imgects of Cimaia Changa end Cimale Wanabdity on Hydmbkagicsl Ragimas”, Cambridge University
2003

& iiﬂl Sagail Mumsr, “Tlinsbe Crange - An Indian Perspeciive”, Cambadoe University Press india Pei Lig, 2007
Rehrer:{e Books

1. Pielke, ., "Lifting fho taboo on adaptaten”, Nature 445 {7128}, 507-504, 2007

2 Buksiey, H,, “Chies and Climate Crenge”, Routiedge, London, 2013
Web Harpfam

1. IPCC Feunh Assessmint Repon - The AR Synietis Repon

2 hhpaivawacoursera agilesmicimale-change-miligatian

1 hipa:iins, s adu. Busiudyoorses-an - programalssuns ssicourse- Tk andensensid-chmale-chenge-miligaiion-and-

adaptation
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heSFIT| Acadernic Reguiation 2020 | Depl of CSE | 20CSMO2 Knawiedge Discovery and Datshasas | Apaitved in &
BoS, 5% ACM
TN 20CEM02 Knowledge Discowery and Databases I 0 00 3
Afthe end pl the courss, students will ba &t 1o
Code Cawrze Qutcomas
ICEMOEN IMsiratas the basic concepls of delsbase management sysiem
2ICSM022 Abile by srnsanze mining and preprocessing of data
20CSM021N Cuiine (he funcionalilies of data mining|cham clenzation|
JOCEM0214 Able by agliin the processes of assecition andlyss
AC=MO2|5 Ilhsirate v feabmes of various custering lechniques
Unit I} Intraduction o Database and Deta Warshauss 9 Hours

Civerview gf Data, Yhat is Databasa end Whet is Datsbase Managemenl Baza System, Meaning of Entity, Reletion, Databass

Desion and|ER disgrams, Aliributes, DMBS Software's avaitable in Markel, Stuchied Query Language (S0L)
Whal is Wiarahouse, Typas of Dala Wasshouse, On-Line Anaktical Procassing (DLAR)

Unit Il: Data Mining introduction 9 Hours
Intrecuction 8o Dty Mining Systems, Knowledpe Dlcovery Process, Dats Mineng Technigues, ksuvesData Objects and Altiboss
Types, Siajsical Description of Deta, Dats Preprecessieg - Cleasing, imegradon, Reducion, Transkwmaton end Discretization,
Data Yisualizalion

Unit Il Classification 4 Hours
Immu-nrf and Basic Concepls of Classificaton, What is Training Dala, Supervisory Leaming and Uin-supenvisory Lsaming
Decisicn Tree Induction, Working of Dedision Tree and Buiding a Decision Tree, Baves' Theorem, Classification by Back
Progagatidn

Unit IV: Assoclation 8 Hours
Wieat [e Asseclailon Analysis, Frageend hes 2of Genaration, Astoctation Fude Censeailon using Agvion Algorikm,

Unit ¥: Chustering and Outlier Analysis 9 Hours

‘What is Cluster Anafysls, Diffarent Types of Clusters, Partition Method - K-Means Algoritim, Hieraechical Methods - Higranchicsl
Cluster Algorithm, Density Based Method: DESCAN and Cuffier Analysis, What is Dufier Analysis?

Frackcing Tpok SCL, Weka, Python and R
Toxt Boaoks

1. urama Knshnan, Joharmas Gehike, Tiata basa Managament Sysiems”, Third Edifon, TATA MoGraw Hill, 2008
2, Jizwei Hen and MickelineKamber, "Data Mining Concepis and Techniques”, Third Ediion, Elsavier, 2012,
3 Pdng-Ming Tan, Michasl Steinbach and Yign Kumar, "Intreduction to Data Mining”,Pearson, 2018

Referance Books
1. Alex Berson, Stephen J.Smilh, ~“Dats Warehousing, Data Mining & OLAP | ", Tata McGraw - Hil Edition, 35th Repeint 20718,
2 K.P. Soman, ShyamOnwakar and V. Afay, ~ “insight into Data Mining Theory and Practice || *, Eastern Ecanomy Editian.

Prantice Hall of India, 2006,
3, lam Hopines, Eibe Frank, “Dala Mining: Pracical Maching Leaming Tools and Techniques®, Secand Ediion, Elsevier,

G
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HSRET | Acadamic Raguiation 2020 | ME | 20MEMI3 Micre Electiomechanical Systems Approvad in 4* BoS

and 5 AGM
LUMEMO2 Micrd Electro mechanical Syslems 3 03
!.tmrzanduflhu course, shadonts will be able o
Code Cowrse Cuicomes Dok
20MEMOE.]  Arcuine (he Operaton of micro dewoas, micro syisees and their aoplications L1 L2
20MEMGZ.2  Abiity In design ihe micen devices, mhaa sysiens using he MEMS fabrication process. L2
20MEMO2 3 Acryire basic Spproachies If vanous Sanser 0askgn L2
Eﬂh'lEF:iE'E-I fecpane basic spproaches for varus acluake design L2

zquun:-: 5 (Gain he technical knowiedge required for compuler-aided design, fabeication. analyss. and 2.3
charactenzaion of reno-ginciured mEskals, miod. and neno-acale devites.

1. Weskly Coniribuing | 2. Modersiely Conlributing | 3. Swongly Canriauing, for e atsinment of respactive POs
LY; Remember | L2 Understond | L Apply | L4: Anabze | LE Evaluste | LE Cregte, Dok Depth of Enowiedge

Linit I: Basic Concepts 11+1HoEs
Diefirglion of MEMS, MEMS hislory and development, micro machining, Mhography principles & methods, siruciural
#nil gl materials, thin flm deposion, impurity doping, eltching. surface micna machming, wafar

bonding, LIGH MECHANICAL SENSORE AND ACTUATORS: Principles of sensing and aciuation: beam and
nan*'-'ar, capachive, piezo electie, strain, pressure, flow, peessure messurement by mecro phone, MEMS
gyroacopes, shear mode piezo actuatar, gripping plazo actuetar, Inchwarm tachnology..

Lirit 0l: l'hEan'ldSEnmsﬁﬂ:l Aciuains 11+1Hows
T|'B|I'|!I'I-a| energy basics and heat trangler procasses, thermisters, hermo devices, lamo cougls, mico machined
thermo couple probe, peltier effect heat pumps, thermal fow senscrs, micre hol plate gas sensors, MEMS thermo
umﬂ& pyre electicity, shaps memory aBays [SMA), U-shapad hosizontal and werticel electro tharmal aclestor,
II'n?mtnullg.I activated MEMSE rafay, micro spring thermal acluator, data storags cantilavar.

Urit 81: Micto-Opto-Elechio Mechanica! Systems 11#1 Houwrs

Principke of MOEMS technalogy, proparies of light, ight moduletors, basm splifter, micro lens, micra mimors, digital
micrg miror device (DMD), light detaciors, grating Bght valve (GLY), optizal switch, wave guide end uning, shear
siress measuremant,
MAGHETIC SEMSORE AND ACTUATORS Magnetic malerials for MEMS end proparties, magrelic sensing end
detection, manelo resislive sonsor, more on hall effect, magreds dodas, magnelo lransisior, MEMS magnatic
Lensod, prassure Sensod uilizing MOKE, mag MEME aciualors, by dreclional micro aclualor, Teedback cincuil
inlegrated megnetic ectuatar, lage force refuctance acluston, magnetic probe based slorage device

Linit IV Miceo Fluldic Systems 11+1Hours
Applicafions, considerations on miora seale fusd, fluld achealion medhods, dielecirophoresis (DEP)Y elecirs weliing,
alanlr;n- termal flow, thermo cepillary eflect, sleclng asmosis fow, apto electo walling (OEW), luring using michg
fuldigs, lyplcal micro fudie channal, migrofluid dispenser,  michs neadle,  molecuar gate,

micia pumps. RADID FREQUENCY (RF] MEMS:RF - tased commuricadion sysams, AF
HIEI'-IS MEMS industars, varaciors, unenfilber, resonalor, cladfication of uner, fer, rasonator, MEMS switches,
pheass shifter.

Unit ¥ Cmarllﬁ:aumd Bio Medical Micro Syslems 11+1Hours
Eanshn mechanism & principle, membrane-ransducer matarizls, chem-lsb-on-a-chip [CLOC) chemonesistars,

mmp-mpadm chamalransistors, elacimmic ncsa (E-nose], mess sensitive chempsensors, fluonescance detaction,
caloimeic spactiioscopy

G
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Texl Books
1. peizipouy Prenechandtianalk, "MEKE ThH Pultiahing ca

Rederance Books

LThang Liu "Foundation ol MEMS", Prentice Hal Lid.

Sengey Edwrdiyehesskl "WEMS and KEMS', RO Press, Indien Editon.

Tei-Ran Hau, MEMS and Micro Systems: Deaign and Marufacis™, TMH Publishers.
Thamas M Adems, “Flichand & Lagion Imsductony MEMS®, Soringes Iviervetional Pusiishers,

Web g
. hitps:iinplel.ac.infoourses/ 1 1TAOSA 171050828

1.
Z
3
4.
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HSRIT | Academic Regulalion 2020 | EEE | 20EEMO?Baskcs of Elecirical Machings and Drives| Appeoved in 4 BoS and 52 ACM
Applicable for the Siutents sdmilbad in 2032-20F3, W.EF. ACY 2033-2034

BOEEMOZ Basics of Elecirical Machines and Drives 3 0 0 20

Al thi end al ihe couna, sludents will bs able s

Cads Caourse Oulcomes

EI:E'I{Z-HEEJ Underatand the basic cancepls of dillerem fypes o eleciical drives
2OEEMOR.2 - Able b eqiain the perkemance characlistics ol elecricl dives
HEEMOR.2  Shaly the diferent meshads of sltaring 0.C motors and induction maolors
MO24  Stady the corvenional end sofid-stae DUE. drives

.5 Sdy the conwentionad and solkdstate A, deleps

clion 4 Hours
it Elemants - Types of Electic Dvives - faclors influencing the choice of elecirical drives « heating
ling curves - Loading conditions and classes of duty - Sslection of powear rating fior drive matars
with regard to thermal overloading and Load variation faclors

Lt 1; Indr

Uniit 11: Drive Motar Characteristics dHours
Mechanical cheracteristics - Speed-Torgue characlenstics of various types of load and drive moioes -
Braking of Eledrical mofoes - OC malors: Shunl, serise and compourd - single phase and thres phass
lrul_mliann mokars

Uit Il Starting Methods SHours
T:,Ipn;hﬂ‘fl}.ﬂ Modor sharlens - Typical contral crcuits for shunt 2nd sanies mators - Thres phase soquimral
cage and slipring induction motors

Linit V- Conventional and Solid Siale Speed Contral of D.C. Drives BiHoairs
Spesd contral of DC s2rigs and shund mators - Armatars and fiedd condnel, Ward-Laonand conkmol systam - Using
controlled recifiersand OC choppers -applications.

Unit v Canventianal and Sokd Seats Epoed Confral of AC. Drives 9 Hours

Speed contral of three phase induction maotr - Wotane contol, voltage | lequency conirol; sip power repaveny scheme
Using inveriers and AC voltsge regulstors - applications

Textbooks

1 Megreth L. & Kothad 0.P, "Elecrical Machines”, Tots McGoraHIL 2008
21 WedemSubrahveaniam, "Electric Drives [Concepls asd Appleations]’, Tala MoGrsw-Hil, 2000

Hﬂemra:aﬂ!cdu

1. Fagb. H, At and Scence and LHilsaten of Elecinical Ernengy”, Distnpal R and Sans, 2017
2 Fllals.K "A Firet Coeurge on Bleciee Drivea”, Wiley Easferm Limded, 209
3} Sigh, M.0., K.B.Khanchandan, “Power Elacirosics”, Teta MoSrew. Hil, 2006,

Web Refers

1} https:fitink.springer.comibook ] 0 10079 78-3-319- 727301
2| hiipetwwes routlecge.comElecticel-Machine- Drives-Fundamenta-Bagics-ang
P[adwFrmdifnhmt&?:Bﬁmﬁ
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WERIT

Acedamic Regulalion 2020 | Degt. of ECE[20ECHIZ Cigikal Elecironics| Appeovesd in 40 BeS and 52 ACM
Apnkicatle for the Studends admilied in 30222023 W EF, ALY 2023-2024

20ECWG Digial Elactronls 3 0 L S|

A8 e end ol he course, sludants will be able to

Code

Courga Qulcomes

MECMDZA Liiia theory of Bookean algebra & the urdel ving fealuwes of wrious numbss systems
HMECMIZY  Choosa tha concapls of Boolean slgeba lor tha minimizaiion of svwlchingluncliong

MOZ3  Design al varisus combinatonal logic drouits using basic gates
ﬁuuu Cesign vanous simgle pogammatia bgic devices Io complasprogrammable logic devices & smays
ECMOZS  Develnp of various secuentisl logie cirwils

Linit I'.lrlINILlr:Im I Boolean Algebra and Switching Funclions 8 Hours

ion fram One Redix bo Ancthar Aado:, r- 1 and r's complemant

4 Bit|Codes: BCD, Excess - 3, 2421, 84 - 2 - 1, 9's Complment Code, Gary Code et Reallzation of logic
oparafians forBasic and Univarsal gates

Unit 11:Boolean Minimization 8 Haouwrs

Minimization of Logle Funclions using Booiesn Thissrems, Minimization of Switching Functions using K-
Mep Up to & Varisbles, Quine - MoCluskey Method, Standard SOP And POS forms

Unit B: Finibe Stale Mackines and Bipalar Logic Families 9 Hours

0 of synavanasus FEMs, Asyschionous FSMs; Bipolar Logic Families [ ECLY, MOS logic famillas (HNWOS and CMOS]
and |her sleciricel Deheniour

Uinit V-Memory Elements 9 Hows
Basic strichures 2nd realzation of Boslean lunclions using PRCM. PAL, PLA, PLD, CPLD, FPGA, Buffers,

Logic

mpiementation vsing Programinable Devices (ROM, PLA, FPGEA)

Unit : = ERamantary combiitational and sequential digilal circuils 9 Howrs
Adders, Subkacions, Wulipieser, Demuliplomd, Encoder, Decoder, Comparstors, Latches, Fipfops, Shift segiees,

Text Books

S —

|
I
3
4

Tani, H. and Schilling, On., "Tagical Imagrated Elecironics”, MoGraw M, 1977

Hodges, DA and Jackson, HAE., “Analysis and Design of Digitsl Imegrated Crouis”, International Student
[Ecliticon, Mo Hill, 1283

Hill, F.). and Pelerson, G.L., “Switching Theory and Logic Design®, Jann Wiey, 1941

dinand Kumar, A “Swilching Theory and Logic Design”, 3 Edifon, Prentce Hall Intemasicnalueaming, 2018

Fafarence Books

i

Harai, I, “Ewilcfing and Finbe funomets Theory”, Mol Hil, 1970
dain, AL.P.. "Wiodemn Cigial Electronics®, 3MEditon, Tala MoGew HII, 2003

. Charl=s Rrth, H, and Lamy Kinney,LJr. "Fundameniats of Loga: Design™, 7™ Ediion, Cengage Lsming, 2014

Web

A, ips:ioninecourses. nplel acnfoc 3 _se5 tiprevew
& hitps:Nrplal ac infoourses! 17/ 051 171050800

. hitpsigateiitkgp.ac ingate_syllabus,hml
1, ittps:Tweew, g2.iifb.acinfweblacademicsicourses EEZH
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MSRIT | Scadamic Regustion 2020 [C5E | 2005002 Dzea Management and Analysis Spproved in2= BOS
Applicable for the Studerds admitted in 20222023 WE F. ACY 2023-3024

B | 2005002 Data Managemend and Araiysis 3 0 @ 30

Al thi gnd of the cowrse, students will be abie lo

Code Bl fapping with FOs. Ciakl
DS 1 Un=rsiand dal.a;::&and e [amtiliar with retaticnsd 1. L3
SODGMOZ.2 mﬂmmr:tgate knowlgdga of leims, methods of ER L1.L2
20 | 5 Demomsliele knowdedge of wesds in deta menagement in 1112

~  Endily Clustering i

DS Demonstoate fiw 1o Scquine, tramsfom, aaalyse 0 S0L L1.L2 L3
HDEi.b.lﬂlE E:;mlrﬂtﬂ how to soke protless in actounting Leng L1, L2 L3

1. Wiesily Conlibuing | 2. Modesslety Convibuting | 3. Swangly Combuing, for ihe ttsinmenn of respective Pas
L1: Rememser | L2: Understand | LY Appty | L4 Anabyze | LE: Evahsate | L: Create. Dok: Cepth of Knowindge

Linit & ﬁmﬁas& Concepts and Design Concepts 4 houwrs

Wity |

Proces

Databeses? Data Versus Information, Why Dalebase Design is Impartant? Evalution of File System Dala
ging, Problemns wilh Fle System Dala Processing, Database Sysiems.

Retalicnal Datatass Model- A Logieal View of Data, Keys, inlagrily Rules, Ralalional Algebra, Relationships
nﬁ tha Relational Catabass, Data Redundancy

I
Unit 1l Endi
E

Relationship (ER) Modeling 9 hours
. Airioutes, Retalionshins, Connectvity and Cardinafity, Exisience Dependence, Relatdanship Siength,

Veak Erisies, Relatonship Participation, Relationship Degres, Recursive Relafionships, Associaive Entities,
Developing en ER diagram

Uit 1I: Eni

Iy Clustering % hours

Entity Iregeily: Selecting Primary Keys, Naiural Keys and Primary %ays, Primery Key quidsiines, when 1 use
Compasile Primary Keys, when o use Surrogate Primary Keys, Design Cases: Leaming Flexible Delahase

ﬂ'ﬁi_ﬂﬂ
Uik IV Intnludmcliun b S0L 9 hoieg
D#a| Definifionn Commands, Dala Maripulation Commands, SELECT Cuanes, Addtonsl Deta Dedindon

Commands, Addtioral SELECT Query Keywords, Cranting VIEW, Joining Databass Tables
Unit ¥: Tranaaction Managemand and Congurrency Condral 8 hiours
Wehat) ie Transecton? Concurency Cortrd, Concunency Control with Locking Miethods, Concumency Coral with Time

Elarrritru Mathods, Concurmency Cantrol wilh Optimistic Methods

Tt Books

i
Carles Conaned and Sheven bomis,” Datatesa systems: Design, implementalion, & Mansgement”, 13th Edilion,
Cergage Leamng, BEN-1: §78- 1330627600, 2019

4 Sholnm M. Waiss, Bitin Indukhim, Tong Zhang, snd Frad Damessu, "Teed Minisg: Predictive Maihads lar

Analyzing Lrstructured indorenation”, Firsk Edition. Soringsy, 2020

Reference Books

Web Resou

|1, Hecior Gascia-Molna, Jeffrey D, Ulman, and Jenniler Widom, ‘Daiabase Sysems: The Complets Book®. 2nd
Edition. Pearson, 2001

[ Jiawsl Han, Micteline Kamber and Jan Pd, “Dsta Mining: Contepls ard Techniques”. Ind Editon. Esesiern

| 2008

reas

(Lo EipeEnfiveass il Qov infvemBcaladata-manage ment-and -anaiysis

2. HitpeNseachdstamansgerent. lechianget comidefintion'dats-managament

,5 Pitpeciingiel. e e cunsas!] T 04 10104004/

o
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NER:T | ~cademic Seguiaon 2020 | ZUEHIEE Englal Tod e Media [~oeiowed A7 BeXand 55 ACK

[ 205HNO03 English for the Media 3 0 0 3
A% the ard of the caurse, students will be able b

Coda Ii:num Ouibcormes

20SHMO3. 1 |Undarstand whal media Meracy s and @3 impotance

AEHMOA.2 | Introduce e exseriizl requiresants of wiiting for tha media

J05HMO3.3 (Famiiadse the leamers with the process of witing for the media

2EHMIT3.4 !Mah: tham amikar with the speciic usa of english in the izl of media

20SHMOa.5 | Generats intanest In various aspects of media and sheraby equip them with the basic wriing skills nequirsd for e
|Eama

Unit I; introduction to Media Literacy 9 Hours
Understand what media Haracy = and it mganance, analyze and inlapeel medla messages Swough guided queslions, Practce
reading stretegies b praview atext & simming and scanning when you read

Practice readipg for the main ides, Define end accurstely use conden - related vocabulary in course sctivities and gamas, Apply
comprehiensian siralegies as you raad, wabch, and lisien 1o a varely of lexts and mukimedia sources Demonsirate yaur
undersianding of $esa lexls and key course Meas through comprebension check quizzes and a discussion baard responss

Unit 11z \'Mﬂéqfw the Print Media 9 Hours

Hewspaper. Writing beadlines - Aralysing nevspaper arficles- Praclizsing intarview skiks - Flansing and wriing a n artiche

mg::inu: ﬂmﬁrlﬁq magazing covers - Planring the contents of a magazine - Giving instuclions for a phota shoot - Planning and
ting & trug life story

Uiniit M1l Writing for Radio, Television and Film § Hours

Fagic: Undersiending the language of radis praseniers - Undersianding the produclion process - Planning a newslist - Ghing

paost production feedback,

Hshﬂ: Urdersiendng (he pre-prockiction process - Ogensing & filming schedule = Filming on lecation - Editing a TV
mentany

Film; Wiritng &/ screenplay - Fitching successiully - Organizing & shoot - Writieg a Sim review

Unit IV: Writing for Advertisements 8 Hours
Adverlisament : Creating & print sdvart -Crasting & screen advest -Presenting a Snished adert- Analysing mackel trends - Seling up
& markiding commusicaticn sirategy - Organising the relaunch af a product - Evalesting the success of a Relaunch

Unit V: Writing for the New Media % Hours
Mew Madia: Briefing 2 websile designer - Analysng peoblems and prowiding salutions - Planning and wrifeg & blog - Crealing a
pﬂﬁsl-'l-flﬂg?v&'aphlthmﬂ [ & sugpested for students to follow the difierent stylas of reporing in vericus media end to
familiarize themselves with the emenging rends in the new media]

Care Hmdlng:icwmelh. Mick and Eizabeth Lee. Cambridge English for the Media. CUP, 2008

Text Baoks |

1, Ryan, Michael and James W Tarkard, Wriing for Peint and Digaal Media, McGraw-Hill, 2005
2. Allen, Victori, Kerl Denis . al, Cambndge Technicals Level 3 Cigital Media, Hodder, 2018
. Harilmj. Gusan. Cinema studies: The Key Cancepls, Routledge, 1996

Reference Books

4. Paruiuaalrw. Rangasaarm:, Hera is the Mews! Reporieg for the Media Steding Publeations, 1998
5 hxh1id Banie and Richard Huggins. Mew Miedia and Polifics, Sage, 2001
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[hesvew google coinbooksieditionDesigning_New_Medial
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asamic s FatH p H |20 lBoslcs B0 | Appeandind B

2] Z0SHMD4 Statistical Inference 3 0 0 3

=

Al the end of the courss, students will be atle ta

Coda Course Culcomes
205HMO4 1 Lnderstand the concepd of samphng desinbubon Tor large and small samples
205HMOE Calculate the estimatar of a paremeter using point estimation and bias
20EHMO0S Compane means and vanances of twa Independent or paired samples using inlerval estimation
205HMO4 Undersiand tha framework of hypothesis lesting Jor camying oul slalisliczd inlanrance

Caery aul te NP esis with due regard %0 the assumpions undedlying these procedures

Unit 1: Eam ng Distributian 8 Haurs

fes, Parasnaler and stabislics, Standasd erroe, Sampleg distributizn of a stalisfic, Semplng distribution of mean
n variancs) for lage and small samgles, Sampling distributicn of differance of me=ans, Central limit thecrem

Unit li; Point Estimation 8 Hours
Dwefinilicn of point eslimator, General properties of eslimstors, Uréormly minimum vansnce unbiasad astimalars. Sufficient
shatslics, Faclanization theorem, CR Rao inequally, Cromer - Fao keer boend and UMVUE, Mathads of finding poiml estimasars
by MLestimation, Method of moments

Linit Az Interval Esfimation 8 Hours
Motlon of Interval estimation, Review of sampling dsinbutions, Coafidence Intervals, Condidanca interval for the mean [population
wananca i& knrem and nknown), Confidance intarval for the vanance (population mean i known and unknown), Confidarcs
intarval far lhr differentd babvean we maans

Unit IV: Testing of Hypothesis 5 Hours
Stistical hypothests, null and alkernative hypathesis, Simple and composse hypothesas Test of Bypathesie, citical megion. fypa |
and typa |l ermars and their probebiities, Simphs null hypothesis wergus simpls altémative, Meymean - Pagmson [émma, Examples
from the narmnal pepuistion, Tests onthe mean, Tests on the varisnce

Linit Hnrl-lli'ararmﬁn Methods 8 Hours
Introduction, assumplions of Wpmethods, Advantages and disadvantagss, Testing a hypothesis about median, Tes! for
randamngss, sign lest, Wilktowon signed rank tast

Text Books

1. Gupts Kepoar V. K., * Fundamentals of Mathematical Stadstistcs’, Sultzn Chand Publicatians, New Daki
2 Reo €. R, Linear Siatistcal Inference and ds Applications, 'Wiey Easien Publications

Reference Books

8. Richard A Gupla C. B. *, Probabity snd Statistics for Enginzers’, Miller & Frsend, Pasrseei's Editian, 2010
7. Rohalgi V. K. Slalisical Inferance, Dover Publicafions, 2000

&, h'ﬂl'rﬁr TV, Krighng Gandhl B, Prassd M. V. 5 5. A, "Protabilly and Salishics”, Revised Edilion, 2012
a. 'i"-'-u!-lwm L., *A Concise Course in Stadstical Infavence”, Springer Publications, 2004

Web Refarences
5. Mips ffarchive nplel ac infcourses!1 1130511105043/

- Mmﬂmaumﬂ mpbelac.inimoc20_malSpreview
7. hitpsifoniinecourses. swayam? ac infcec20_madt/preview
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FOMEMD] Drganizational Behaviour 3 I | T

Al ke end i:lf the cowse, studanls wil b able o

Code Course Qubcomes

E'EH-IEJ_HDli Undedsiand basic pancepls of anjanizalons] behavior and IS aaiune
20MBEM032  Undesstand the basic concapts parsocnalty, values and motivaton
EI:HE;MM_J Undezsland inter personal bebanior amd i5 signilicanos
ZOMBMO34  Eetw the group behavior and 85 dynamics

EII!'.IE:HD:'I.& Know aboul organizational climale, cullare and grganizational change

Unit I: Introduction % Hours
Cyganisational Behavicur - Concepl &nd Emergence of OB Concept, Nature and Theorelical rameworks, Discipines
contriuting to the field of 08, Historical Eackgroend - Hawthosne Studies, Psychalagizal foundations

Lt 11 Irll:!r'rll:luai Behaviour 9 Hours

Persanality, [Leaming, Vakes and Astudes, Perception, Leaming-Bebaviourisl, cognitive and social leaming; Stress at work
tiafhration -Maslow's Need Hierarchy, Horzheng's Two Faciors Theory

Linit 1l lrrlla-r - Perscnal Behaviour 9 Hours
Imerperson el communication and Feedback, Trensactional Analysls (TA), Jahan Windew, Managingmis) behaviour atwork,
Subetance ghuse, cyber elaoking, Aggrassion, and Vickanos

Unit IV: Group Behaviour 9 Hours

Group Cyramics, Cobasvenses and Producivity, Management of Dystunclional groups, Groug Decesion Making,
Organisational Folitcs.
Leadership- Concapt and Styles, Figlder's Confngancy Model House's Paih - Goal Theory, Leadership ESeciveness

Unit \; Organizational Process & Hours

Organizational Climate: Concepl, Delerminants, Organization Culture - Concenl, Farming, Sustainirg, and Changing 2
Cubure, Organizabional effaciiveness - concept and measurement, Organizaticnal change - resistance and managament

Hoe: Discuss case studies from evary unit

Text E-nuk's
m B P. and Chhabea T. N, Management Concepts and Pracices, Dhanpat Rai, New Dalhi
8. P. and Singh A. K., Essendals of Managament, Excel Beooks, New Delhl
3 Dwivedi R, 8. Management = An Inlegrated Approach, Nafional Pubiishing House
Reference Books

i gf Fareek, Organizationa! Behavior, 3 Edion, Oiford University Press, 2011
& Supba Raa P, "Mamagement and Organizafionad Benhavior, 37 Edilian, Himalaya Publishing House, 2017
3 T‘-i.lﬂarl-. K. and Assalkapps K., Maragement: Concepls. Bractice and Cases, Tat Me - Graw Hil

Web References

8. htps:finptel ac inicourses! DSARNMO510201 2
8. hitps:Honinecounsss swayames acinimou20_cs 14/
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B
[i*ﬂ'%man

Board of Shudies




[ ZOMBNO4 Compensation Management & Employee Walfare Laws 3 6 0 3

Al the end of the course, studenls will be able 1o

Code  Course Oulcomes
20MBMO4.1  Understand dilerent pay structures and pary levels
200BM04.2  Hrow about wage act 1528 and its impliciions
20MBMO4.3  Understand the faciors influnce the wage fination
20MBMO4.4  Understand the componanis of bonus act 1965
20MBMO4.S5  Undessiand varicus incanlive plans asd inbernational compensation contem

Unit I: Compensation Management 9 Hours
Compensation managemani process, foms af pay, fnancial and non - firancial compansalion. Compensation Sralegies,
Aaseasing jab values, pay nictures, designing pay levels, conslruction of oplimal pay structure, Paying for pedfarmance, skills
and compabsnce. Infemational pay sysiams: companng costs and Systems

Unit II: The Payment of Wages Act, 1936 8 Hours

Objects, Application, Responsbilly for payment of wages, Fixafion of wage pedods, lime - Imas, Dediscsian fram wages.
Remedias svailabla o worker, Powers of authanties, Panally for offences
I

Unit 11i; The Minimum Wages Act, 1948 9 Hours
Objecls, application, minimurn fair and Iwing wages. delermination of minimum wage, xaticn of minimum wage, adviscry board,
remedy boworker for nan - payment of minimum wages

Linit IV: The Payment of Bonus Act, 1985 9 Hours
Dbjacls, Sgope and Appkcatian, Cefinilions, Calculalion ofamount payable as Berws, Eligibility and Dequalfcations for Bomus,
Minimum & masimum Banus, Applicatian of Acl in Essabishment in Publc Seclar, Bonus befed wisth Prodisciion of Productiily

Unit V- In@:&nﬁves Incentive Plan 9 Hours
Individual neentves, pay for peformance, compensafion of spacal groun Benedits, legally required benafls: Relsement, medical
and other benefils, Employee profll sharing, employee slock option, gain sharing Intemalional Compensalion: Recognizing
vanation, the social confract, Culbure and pay, Prebainary considerabions of inlemational compensabian
I

Text Books

1, Badchar, Dandd W, "Compensabon Administration’, Prenfice Hal, Englewand Gliffs. NT

2. Hendersen R. L, Compensafion Marsgamend in a Knowledga Basad World, Ners Delhi: Peanson Educafion

3, Mikovich G, Newman J. and Ratnam €, 3. V., Compensation, Tala Mc - Graw HB, Special indian Edifon

Reference Books
1, Ammstnong M.& Muris H., Reward Management: A Hand bock of Salary administation, Landon: Kegan Faul
7. Skamsa J. P, An Easy appraach lo Company and Compestsalion Laws, New Delni: Ane Bocks Pt Lid
3 H’;ﬂk F. L., Hand book of Labourer and Induskrial Law, Easlern Bock Company
4. Government of India Repar of the Mational Commission an Leibour Minstry of Labour and Emplayment, Kew

Dieihi. (fatest)

Web HE'E!!EI‘IEEE

1 h‘l?pa.:fn:tai.:ammnewmﬁﬂ 02051020020
Z  Mpsfienlinecourses. swayama. acinnou20_csi4/
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WSRIT | Academic Reguation 2022 | GE | 20GEMDI Susiainabiily and pellulion presention practices| Approved in 4" BoS and
SEACH | Applicable for he Students scmitied in 2022-2023, W EF. ACY 20232024

ol 20CEMDT Sustainabisty and pollution prevention praclices 38 0 3

Al the and of the couwse, students will be abie o

Cade Caurse Qutcanmes Mgy it P Dk,
2DCEMO3(1  Concept of sustsinability and its gosls LiLz
20CEMO32  Sourcss and effecls of ervironmental palliiion L1.L2
?D:Euﬂ&;_’-l Iyt presenton messuies ko emionmansl poolection ) L L%
| Aazeasch lar srakpss snd sssesssent of develaprentsl sclvifes

m:Ehm:ki.d and heir Impacta on ermdronment o
JOCEMOES  Dibjevtives and components of ey ponmerital marsemen L2 LY
i 'n'l'aaﬂyl.;‘:-:rmhmi:ql 2. Woderatehy Contributing | 3. Svongly Cartriluting, for thie aftainmend of nes pectiva Pos
L1: Rememiber | L2: Understind | L3 Apply | Le: Anstyze | L: Evahusie | LE: Creati. Duk: Depib of Knowledge

Unit -1 Concepd of sustainability and development 9 Hours

Susiainabiity and its goals, Growih and developmend, Develspmenl and ervirenmenl, Causes for industrialization,
changing e slyles, reguletory aspects of Indusinal zefon, overall impect of Indusirisliizetdon and urbanization on quality
of humen §e | Global envinonmental isswas

Linit -2 Pollution, Manitoring and Confrod 8 Hours
Definitiod, types and sources of pollubion, Cwality standards for o, waler, o) bpes of pofutanis; Methods of
meniteing and controbof air, water, soil Palusion (PHysicochemical and bacterioiogical ssmpling and analysis); eflects of
palkition on plants, animals and Human beings

Uniit-3 Measures for Envirgnmental Protection 8 Hours
Fermal and irdarmal ervisernmental educalion, awareness far naliees conservalion and profection, anviranmentsd ethics
and morsily, consesvation ol natural habilats, Nalional parks and wild life sanciuarias, rele of youth and wamen, role of
MGO's, uroan planmmgand land-use patiem

Linit-4 E:nmmmml impact Assassment 9 Howrs
Duﬁrilw, significance and scope of impact assessment, Meed & objective, types of environmental impacis,
I'rIEIIthii of erwironmental 'I‘|1|.HI:1-E. mai:n sleps N "H'IFRI Assessmant procaeduna, ﬂlﬂlﬂiﬁ-ﬂ' approach 1 impac
analysis

Unit-5 Environmental Management. 8 Hows
Otjectivas and componants of environmantal mardgement need for bsinng, Emdiconmental Impact Stalerment and
Ernirenment Managemental Plan, Role of remode sensing in envirenmental management.

Bustalnable use of nabural resources, manegemsni of sol, widife end its meihods, agriculbure menagemend, Public
FEH'EI:IPE‘}'I:Inh"I reSOUTCE mansgament

Teat Books
1. LamsF. Niklasson 3000, Imgemving ihe Sustsinabie Devaiopmen Soale Swalagies s ihe Govemance Chalenge
z 'I-Emmn KprenBest Fraclices for Envaonmenial Hesith: Environmrental Pollutcn, Prefecton, Ouslity and Seglsnabiity, 21
il 2017
: B by, P. #0035, Rivers no more: ihe ervirnmestal ellects of dams jan. 29-84] Fed Books,
i, B, Joihn B 2000, Something Mew Linder the Sure An Erwicnmantal Hisiony of #a Twernieih Century,
Raference Books
1. Emvimnmental Cnamistny - AK. Da, Mew Age Inl, Pub Co., Mew Delhi, 1080
2, Tode Chemicals, realh ard the Ervionmant, Lave, LB and Ugson, A.C. 1937, The Hoplens Fracs Lid. London
3 Pepper, L., Gertay, CF, &Brusseou ML 2011, Envirosmenta and Pollution Sgence. Academic Press:

Web References
1 hitpfimcic.ca
2. homps: tvwow, i shiiitas com 76
3 | hipewwes jice gop -




B 20 5303 Datanase Security i 0 8 2

Allhumdlrmumurse,summﬂ ke ahla o

Code | Course Owicomes

20CSM031 Explsin he Cassels DBMS

HCTMDE.2 Explain e ConsFraing in Datebass

20C5M03.3 Describe difirent Datshaze Schamas

2PCEMIA.2 lMusEale Cesecrale Data Models and Waler Marking Processes
E-I}'E.‘EMDE:I.E Explsing Gaaspatial Data Models and Acokss Mihods

Unit I: Database Infroduction § Hours
Inneduction io Database - Relalional Database & Maragemenl Syslem, Data Abstraction (Fhysical Lewel, Logical Lewed & View
Lewal] - Mu-level Database, Distiibuled Datshase, Detabasa Archiecture

Unit lI: Database Securities 9 Hours
Security issuss in Databass - Inteqgeiy constraints, Acceas Confrol {Grand & Pevoke Privlegas) - Slzdstical Database, Differerdisl
Privacy. Qistributed Database Security,

Unit lIl: Sehema Maodels 1 Hours
Secumilyin Cata Warehouse & OLAP - introducian, Fact table, Dimansions, Star Schema, Snowdlake Schema, Mutl-Dinsension
Range Query, Data Cubas.

Unit IV: Data Mining introduction 8 Hours
Ceata Mining - Infroduction - Reandomization methods, Data Swepping, Database Watermarking - Basic Walermarking Procass -
Ciscrete Data, Mulmedia, and Retational Data, Dilfererd Cala Migration Technigues,

Unit ¥: Geaspatial Database 9 Hours
Eemmliull Databasa Security - Gacepallal dala models - Gaoapailal Authorization, Access Canirgl Models: Gee-REAC, Geo-
LBAC

Text Books

1. Filll'l:hﬂﬂ Geitz, Sushil Jejodks, Handbook of Datobase Securty: Applications and Trends®, ISBH-10 Q387485325

Springér, 2007
2. (Jsama &. Faragaksh, El-Sayed M, El-Rabaie, Fami E, Abd El-Samis, Ahreed |, Safam, and Hala 5. EFSayed. “Mubilavel
Sacurity for Relational Databases”, ISEN 978-1-8522- 0539-8, CRC Prass, 2014,

Refarence Books

1. BhavanThuraisingham, “Detabass and Applicstions Secority: Inbegealing Wformation Security and Data Managament',

RC Fress, Taylor & Francls Group, 2005
2 ; "Fursdzenanials of Database Systoms”. Savanih Edifon, Pearson Education, 20186,

1 Peter Rob & Cackos Coronal, "Database Systems Daesign, Implemeniatan and Managemenl,” Tenth Edtion, Pearsan
Ediscation, 2013

WERIT| Asadamic Reguaton 2020 | Dept. of C5E (20C3M03 Database Secuily| Approved in 4* Ba3, 2* ACM
Apphraiie for the Students admitied in P022-J023 W.EF. ACY 2023-3024
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Wab Resources

. hipciveees nolelvideos ind20 1 2 Tdatabase-managementsyatem himl
2, hiips:tewaibm.comin-anicioudieamidatabase-sacurity
3. hillpfidﬂaml‘arermmlﬂ.h
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HERIT | fezimigmic Regutaion 2020 | ME | 20MEMDS Surace Engineanng Appraved i 4" Bob ang 27 ACH
Applicable dor the Ssudents admatied in 2082-2023, W EF_ACY 20252034

HOMEMO] Surface Engineening 3003

At the end of (he course, sludents wil b= able i

Cade Course Oubcomes

Dol
ZOMEMEE1 Decite the suface prepanstion methods sulable b dferent subsirabe malernisds, L2
:mna'r-m: Apply Knowledge on peoperiias offered by diferent Cogdngs based on tha appiicalion L3
| requirement.
2OMEMO3.3 InigMpret the lesiing Sevaalion of melalic castrgs 12
FIMEMDG A Eaplnin the efec! of process paameiens an Be ploperlies & microsiunciune of the swiaca L3
| coaling processes.
ZOMEMDAS Explain the impanance & rale of suace modilicsions o achiare saveral lechnological
L2
propedies.
1. \Wedkly Cortiibuileg | 2 Moderaiety Contribuing | 3. Sirongly Conbibuling, for e azinmert of respeciive Pos
Li- Ret | L2: Lindaestand | L2: Apply | La: Asalyze | L& Evaiuate | LE: Creais, Dek: Deplh of Krowledga
njt I: Fundamenlals of Suface Enginesning 1141 Hours

Infrpluction b0 surfeos enginesting, Scope of surace engineerng fof differanl snginesedng malerisls, Suface

Fr ian meshods such s Chemical, Elecirochemical, Machanicat Sand Blagiing, Shot peaning, Shat blasting,
: ing, Vapor Phase Degreasing etbo.,

Coatings: Clasaification, Properties and applications of Varks Coalings

Unit II: Chemical Conversion Coaling 11#1 Houwrs
aling, Phosphating, Anodizing. Thermochemical processes. Malhodology v=ed, mechanisms, important
reactions involved, Process parametars and spplicalions.

Unilt 11l: Coating from Vapar Phass 11+1 Hours
PVID, and CVID: Various Mathods used. mechanisms, impartant ractions invalved, Process parameters and applications

Linijl 0 Matallic coaling 11+1 Hours
Hiof Cipping. Galvenizing, Electeciytic and Electo less plaling: Malkodslegy used, machantzms, impatant reacions
emvalved, Process paramelerss and epplicetions. Testing' evaluation of metallic coalings.

Linit V: Themmat spray coatings 11#1 Hours

Provesses, Types of spray quns, Comparison of typical thermal spray processes. Surkace Preparation, Finishing
Treatmenl, Coating Strectures and Properies, Applicatians,

Text Books |
LB A A Dawis-Surface Enginaaring for Comasion end Wesr Ressiance. 12 Edison, 1597
2, Geoge J. Rudzk -Suriece Finghing Sysiars. metal end ngn-melal Enizhing hendbeok-geide, 1 Edison
| Mesals Park : ASM, 1683
!3-, Jamas AL Murpity- Surlece Prepamition end Finishes for Mess, MoGea-Hil, Hew Yok 1971
4. P, (. Shessby and AL Pinrer - Suriace wesment and fnishing of Aleminium and i sy, 19
Edisan., ASM, Metals Park, 1567

Raference Books

Fricton Sl Welding and Processing, Rejiv Sharan Wisha, Pamka Sarathi De, Nilash Kumar, ASM
Imlerradioral 2008

1. Friction Str \Weldng and Peocessing, A5, Mizhrz and MW, Mahonay, ASM Inlemnationsl, 2007,
. Advarces in Friction-Slr Welding and Processing, M-K Beahams-Gni and P, Asad], ASM Inlsnational 2008

Web Refla
1w rpleliilm.ac.in

G
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Hsﬂli | Academic Raguiatian 2020 | EEE. | 2DEEN20 Elacincal Engineenng Matenial Scienca| Agprovied in 47 BoS and 5* ACM
Appficabig lod the Stucanls admified in 20222003, W EF. ACY 2023-2024

[E7H | 0EEM03 Elecircsl Enginoenng Matarial Scinca i 0 0 30

Allhrari:lufﬂ'rumursa. shudents wil ba abla o

Coda| Course Outcames H‘anhgmu:m P De#,
mﬁlm:m Unerstand fha phenomena of metal conducivity 2 L2
IOESMO3.D  Expizin tha peaperties o & eecinc propenies 2 L2
HESMO3]  Understand the magnelic properies of materals 2 L2
mEﬁlu:ﬂ.d Exepiain the typees of serm conducions 2 L2
?IIEE.I:GE mwumummmmm for sludying fe matariat 5 12
1, ‘Weghly Corisibuling | 2 Mederalaly Conbibuting | 3. Strergly Cenlribuling. for the altsinment of respective Pes
L1z Remember | L2: Understand | L3: Apply | L4: Anplyze | L5: Evaiate | LE: Creatn, Dof:Depth of Krowledga

Unit I: Conductivity of Metad 9 Hours

Imtrafuction, faclors affecting the resstivity of ebecidcal matedats, mosan af an electnan in &0 eleciic fiefd,
Equdtion of mation of an electron, currant carried by alectrons, mobifity, energy. levels of a maleculs,
amissicn of eleclrons from metals, Shermionic emisson, phato eleciic emission, fieid amission, effect of
l.nrnr.:nmuum electrical conductivity of metals, electrical conducting materials

Linit 11 Digdectric Propsrtes 9 Hours
Irireduction, affect of & disleciric on the bahawior of & capacilor, polarzation. the deleciic conslam of
mangkomic geses, fequency dependence of permillivity, deleciic losses, significance of the loss tangant,
dipalar relaxalion, frequency and tempersture dependence of the dieleckic constant. dislectic properies of
pafyrpanc systam,

Lt 111 :I'-'Iag:'ml:h:: Properties of Materiais 9 Hours
Intredduction, Classificetion of magnefic matenals, damagnetism, paramagretism, feromagnatism, the
Iv,rslereslu loop, factors effecting pemaability and hvsieresis loss, commen magnatic materals

Unit 1V Semicanductors & Hours
Enerpy band in sofds, conductors, semiconduciors and insuleters, Iypes of semiconduciors, niinsic
samiconductons, Enpuity Bipe semiconductor, difusion, Thesmal conductivity of semiconductors, eleciical

NHW of doped malerdals

Unit V: Madern Technigues for Materisls Sudies 8 Hours
Opiigal micressenpy - Eleciion micragcopy - Pheio eleciron spactroscopy - Alomic shsorplion specirascapy -
Irtradictson o Biomatenials and Manomaterials

Tt Books

<eseph Le Roy Hayde Proteus Seinmatz, "Radiation, Light and Blusiinaliore A Berfes of Engineeiing Lechoress Delivered
#l Union College”, BiblieLite, 2075

Jack L. Undsey,, “Apphed Mumirailon Englesrng’, 4#Edtion, PHI, 2011

John Mafrews, “Inircoucion o the Desion and Aralysis of Bulding Elecincal Systars”, 2=Edtion Spongar, 24

ooks

. MA, Cayless, “amps and Lighting’, SihEdition, Roullecge, 2016,
Lecpekd Blach, *Seience of Bhaminiafon: An Ouling CF The Principles Cf Artifcisl Lighilng”, Kessinger Pub, 248,

Web Feferances
1. hitpssinptel. ac infoourses 1081 DSMOB 105060/

L o D R
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MERIT ||Academic Regulation 208 | Dept. of ECERDECKT Analog Elecironic Cicuits) Approved in 4% BoS and 5 ACM

Applicable lor e Sudents admilled in 2082-2023, WEF ACY 1023-2024

S} 20ECMD3 Analog Elecironic Circuits i 0 0 3

At tha erd of the course, sudents wil be 8k 1o

Code
20ECH03.1
2ECMO3 2
206CM03.3
20ECMO3.4

ZDEI.‘[IE'IJE.E

Course Dulcomes

Desonstale the cancepl of DG bsing and ir8nsisor stabiization leading i ha design of arplifers
Claaslly, anatyre pes of mutisege ampliliers

Crassify, analyze and design dfferent bypes ol Sesdback ampfiers seg Oscilalors
Analyse e response of diterent signats for linear 2ed Nenlnesr wave shaping dreuks
Uinderatend 1he internal opastion of Op-Amp end #s Applicatkns

|
Unit 2 Transistor Blasing 8 Hours

Mead for b

iasing. operading paint, BJT biesing methods, basic stabidity, fixed bias, collecior to baza biss,

sei-bins, Stabilization againstvaristions in VBE, IC, and B, Stbiity faciors, (S, S, §7).

Linit 11:BJT and Mulistage Ampliiers & Hours
BJT: Tranzsiator at high freguences, Hybrd- n common emdier iransiaior madel, Hybrd n conductance,
Hybnd n capecilances, Mullislage Amplfiars: Classfcsilon of emplifiers. mathods of coupling, cascaded
tranaistor ampliier.

Linit |- Feedback

Amplifiers and Oscillators 5 Hours

Feedoack Amplifiers: Fesdback minciple and concept, types of feedback, classification of feadback amplifiers.
Dscillatars: Oscillatar principls, condition for oscillations, types of oscillawrs, RC-phese shifl and Wien
bridge oscillawors with BJT, Generalized analysis of LC Ceclators, Harley and Colpm's cscilators using

BJT.

Unit [V-Linear Wava Shaging 9 Hours
Linedr wave shaping: High pass, low pass AC crcuils, respanse for sinuscidal, step, pulse, square, ramp and

a:p@enlld

Inputs. RC network &5 differeniator and integralor, Alienuators, Diode clipperns.,

Unit V: - Linear Applications of Op-Amp 9 Hours
Interral Block Diageem of various slages of Op-Amgp and Roll of each Siage, Characlerstics of Op-Amp, Ideal
and Practical Op-Amp specifications, Inverting and Non-inverting armplifiee, Integralar and dferantialor,
Differance amphfier, Instrumentation amplfier,

Tt Books

1. FAobad, L. Boylestad and Loots Neshelsiy, *Elecinonic Devices and Cisiiia Thaoey”, 100 Ediien, Prenlce Hall ol
Iredia, 2009,

£ Milman, J.TeubH., Molhie Surg Prakash Rac and Milman's, Puise Cigital and Switching 'Wawefoms”, &=
Ecition, Tata McGraw-Hill, 2008,

3 Aemsianth & Geyakwesd, “Dp-Amps & Linsar 1027, Prenfoss Hall of India, 1987,

Reference Books
1
o

1.
i,

Wehl-'teml@e

Dorald A Meaman, *Electronic Cireul Ansbpsis snd Desagn®, 3 Ediion, Tata Mc Graveil, 2010

Pad Girary, Hursd, Lenwie and Meyer, “Braiysis and Design of Anaiog Inlegraled Cirouils”, 4b Edition, Jahn
Wiley &5ons, 2005

Anand Kumar, A, “Pulss and Diglal Chodls™, & Ediion, Framice Hail of indla, 2005

Sanjay Srerms, Operaliorsl fenplifiers & Linear Inlegraied Ciroils™, 2<Eoilion 5, K Kalariak Sons, 2070,

1. hipslinpel acinicouwrsas 08102112
§,  hips:ivees udamy, comicoursaiEnaiog-elecinonics-bagic-concepls/
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RERIT | Academic Regulation 2020 | £5M| 20AMEMnlerpeetable Maching Learning] Approved in4* B3 and 5= ACHM
Applicabie lor the Sudenis admilled in 20E2-20E5, WEF ACY 20232004

BITH| z020M03 ieterpratathe Maching Laarning 3 0 0 30
At the end of ihe cowse, stodents wil be shie to

. Bapging with

EI:H:I-I Coursn Culcomes —— Dok
20AIMIZ.1 Introduction 1o Inierpretabiity LiL2
SOAINMDG 2 Dillsent neipietabls mocels L1,L2
L] -1 Explain tha softwans's for inferpretsdle madals x LiL2
AN (ustate potting of predichion changes. LiL2
E‘IJ.I!-I!!-'I-IH.E Explaing incividual predictions of any black bon dassiicadon model L2

1. Wesktly Coniributing | 2. Madsemely Coswributing | 3. Strangly Cansititing, for the sitsinmen of respactive Pas
L1:F|2¢'rrru1'h|Li'.'l.|-|'l:l:lmrrd|l.& Aty | L4 Anabyee | LS Evabete | L Croale, Dok Depth of Hrcwiedpe

Unit | Intraduction 8 hours

Impaniance of Inerpretatility, Taxaramy of nlespretabilty Melhods, Scope and evaluation of Irserpretzbiliry, Properiies

alExplanations, Hurman-rendly Explanations
Human-friendly Explarsatians

Unit II; Interpratable Modals- 8 howrs
Data Sets-Regression, Texl Classification, Intarpreiebls Modals -Linsar Regressan, Logiste Regresshon, Dechion
Tree Daciaion Rules.
Decisicn Ruls Fit

Unit I1: Interpretable Models-|| 0 hours

Gméliiznd Lin=ar Models {GLM) - Mon-Gausstan Ouicomes, Acvarmiages; Generalized Addilive Modals (GAM] -
MeonlinearEffects, Advantages and software; Other infevpretabie Models: Naive Bayes Classifiar,

K-Maarest Neighbors

Linit IV Model Agnossic Methods 9 howirs
Pertipl Dependence Plat (PDF), Accumalated Local Effects {ALE) Plal, Fealure nlesaction, Functional
ilion,Permutation Feature importance, Giobal Sumogate,

Lacal Surrogate

Unit V: Local Model Agnostic Methods 3 hours
Indivldual Condfonel Expecistion [ICE], Local Swrogate [LIME), Counterfacieal Explenations, Scoped Aules
(Anchors), Shapley Values,

sh‘niddun explaraticns (SHAP)

Text Boois
. eberpretsble Machine Leaming, A Guice for Making Black Bex Modids Explainable”, By Christoph Moiar - 2020
£ Tnberpretsbie Machine Leaming wih Pyton, Leam 1o Build nberpretable High-pariormance Models wih Hznds-on
| Realwadd”, By Sarghass - 2021
Reference Books
1. “Explaeable Al Inspreling, Exglainng and Visuslizing Deep Lesming”, By Andres Viadaid, Grégeire Mantan,
Kolauts-Aobar Miier, Lars Kai Hanpen, Waojtisch Samek, 2018,

|
ﬁi. “Imerpreting Maching Leaming Models, Leam Model Inlempretabiily and Explarabiity Methods®, By Anlthan
Mandi, Aditya FKumar Pai - 2021

e
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MN3RIT | Acadernic Hequlztion 2030 |CSE (Cala Scence] | 2005M07 Data Gowemance. Approvad in 2 BOS
Appiicalla for the Studenis admied n A023-2003. WE.F_ACY 2033-3004

||| mOSMaG Dats Goweenance 3 1 0 38

Al lha end of iha cowse, sudanla will Be able

Code Sourss B Bapping witk Fls D
Uindsrstanding of ihe roks compuistion <2n play in saing

Riaacis o ol emna gnd opdmi zatian lechniques LLL2

El}ﬂ-Efﬂl}:!.? Lircerslanding the usage of compulational fechniques L1 L*

O mm-rq Sinchasie progiam g and salilies) L2 L3

200EM03.d  bdenlify the probiem using Monie Carla simulafons L1, L& L3

M¥DSMO3.S  Fioting wilh the pyab packaps L1 L2 L3

1, Weekly Comribuing | 2. Modkrately Contnbuting | 3. Seongy Comeouting, dor the smsinment of respecive Pos
LY: Remermboer | L2 Undirstand | L3: Apofy | L4 Anaiyze | LS: Evaiuste | LE: Creale. DoK: Depih of Knowiedge

Uinit & introduction, Data Litermcy &nd Concepts 9= 3 hours
Dana & an asset, Data govemanss and govemance, Oiata managemant, The govemante V", Solulcns Oiher terms, Some
fingd cove concepts

Unit i Overview: A Day im tha life of a data governance program and its capakilities %+ 1 bours

Wil doas il Book Bka® - The soope of dall gierance o dels smeanagement, Busress model Conlenl, Dévlopimen
methis Federition, Elements of data gevernance peogams; Penopies, Polides, Mebis, The mlical susmess faciors I
dita govamence

Unit lll: The dala governance business case 9 # 3 hours
The bisiness case, Objectives of the usness cese lor data govemancs, Components of the business
came - The big picbure (visian), Program risks, Business aignment. Costs of data quadly issues, Costs of missed
appartunities, Data debt, Obstacies, impacts, and changes, Preseniation of the case, The process o build
the business case - Fully undersiand business direction, idenlify possitle opporiun®ies, identily usags
appanunities. defing business berefils, confirm business benalils, quartfy cosls, Prepans [her busingss case
documentation, Agproach considenafians

Unit I¥: Overview of data govemancs devalopmant and deploymant 8+ 3 hours
Types o approeches, The dela goverrance deffveny framework, Pioosas avenew, Engagament, Siralegy, Anchileciue and
chesign, Imglementalion, Operation, and changes

Unit V:Engagement 9+ 1 haurs
Iniliatipn- Oftain program aporoval, Deselop 05 rofiout team structure, Defisgion- Dafine 0G0 for your
omganization, idenlify business units [subject o 03], identfy business cepatdilies fhat need dala govemance
{and dan't have it). Scope- Define scope and constraints with the inilial plan for DG, Approve scope and
constiaints, Assessment- Information maturity, Changa cepacity, Data envincnmsant

Teut Bosoles
I. John Ladley. “Daia Governance”, Acadernic Press, Second Ediion, 5013

Refarence Books
|. EvwrenEryuak, U Gilad, ‘Dala Govesnance: The Definitve Guide®, 0'Rally Madia, Inc.. 2021
Web Hesuur{':ﬁs
higeingtel 3¢ nfbouress 10/I0GM 10108072
i hips:/inplel ac nfoowrses 1071041 101 04094/
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Z0SHMOG Jowmnalism 300 3

At the end of the course, students will be adle o

Codo Coursg Dultomes

205HMOT.1 Undersiand the eorcepes of mass communicatien i general asd journalsm m particuiar

E'EH*?‘DL? Impact lurdamendals of joumalism, svalutionary process, besles concepts, practces and recent Irands

Eﬂﬂl'ﬂrm.ﬂ- Gt anposed #a differsni {soces of pumalism

205HI01.4 Gl irained 1o develag inquisites and anabrlical sidlls 1o be seccesshul in media

205HMO1.5 Preparg (e repor for the representiion
Unit I: InunJ'.tl.nl:lJnn 8 Hours
Jousnalisan ﬂmm. Celmiton Mawre, Scope, Functions; Tuh Chjecimty, venfcation indepandenl mondar, forum dar crisicism
wh{': walch dog role of press ard demacracy prndples of jounalism wil siop types of poumafism: prinl, braadeast and
(5041
Unit i Process Control and Capability Analysis 9 Howrs

Mass Media And Developmant - Earty Joumalism in the word, kndia and Kamataka global context Colin risa of advocacy joursalam,
professianalise, modesn jeurnalism and mabike joumal joumalism, Community jowenalism, nural jounalismy yelow joumalism, penry
press, lablold press, and citizen joumalism

Unit Hl: Frocess-monitoring and Control Technigues 9 Hours
Journalsm as a profession, responsibibies and crlicam, do vou know any his interest understanding the public faske, press as a
tood in social senvice relaticnship between press and other mass media

Unit IV: Acceptance Sampling 9 Howrs
Mormeatyve theories of press enlar relevance to the prasenl day, wire serdcas- Indar and infemational news agencies

Unit ¥: Reliability and Life Testing 3 Hours
Photsjesmalism- caplian , phoda Teature, visual compesition- casa studias Danish Siddig, Jimmy Malson, Margaret Brooke-
white, Philip Jonestifits, Ralhia Fasnaswami Raghu Rai axerdiss assgnments anelysis of daly newspapar inthe classroom
pracice of weiling new siories an various fopics writing reports on civic problems incorporating infermation from civil organizaton
based on inlerews peapate quesiors (o 3 spedfic inlsrvies rewniling news stovies from newspapers dor magazine filing seporl of
miez press conferences filing renon for an achual press conderente prachice of witing lowall pursal tmice & week

Text Books

f Heval ) Kumar {2001}, Mazss Communication in Indie, Jaco Publceson, Mew Dehl

& Seema Hassn (2000), Mass Communication — Principles and Concepts. C25 Publishars and distibuiors, New Dalhi

i Y8 ﬁéﬁtﬂ & Wir Bala Aggacwal [2001), Hardbook of Joumalism and Mass Comewnicafion, Concepl Publishing Company,
Mew Delhi

Web Refemn:_:es

) hltp:i.!.l.ﬂ:lpudia.urg!.ﬂulmmadia_uf_hdia#cne
&, hlipikipedia, orgltaikiimass % 2520_media_of_indafcile
&, hitphwkipedia orgiwikiimess_media_of_Indafcile-buzzle
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20SHM07 Statistical Quality Confral 300 3
AL the srd of e cowrse, siudents wll be able o

Code Coursa Qubcomes

205HMOEE  Menlily apphcation of varous Stafistical qually lools
20SHMOB.2  Use cortrel chal lechniques lor quaty impeovemen
205HMO8.3  plenning, establishing. and eperateg SOIC procedures
205HMOE.4  Design a procedure lesling incoming batches
S0SHMOS.E  Carry oul reflabiity teskand perform slalisical analysis

Unit |2 Infroduction 9 Hours
Cluakty Improbement m the Modern Business Environment, Modeling Procass Quality, Methods ard Phicscphy of Statistcal
Process Copbiod

Unit Il Process Control and Capability Analysis 9 Hours
Conled Charts for Vanabies, Conlred Charts far Allnbutes. Process and Measuremend System Capsbilly Arabsis

Unit ll; Process-monitoring and Control Technigues 8 Hours
Cumulative Sum and Expanenbally Wechled Moving Average Canbrol Charts, Urivarate Slalishcal Process Manitaning and Cenbegl

Technigues

Unit I¥: Acceptance Sampling 8 Hours
Concepls al aoceplance sampling, Lof-by-of aocceptance sampling tar atributes, Ciher acceplance sampling techmgues

Unil V' Reliability and Life Testing 9 Hours
Common models and dislrisulions, Esfisalion of mean §fe wilh complete samples, Refakilty EsSmatian, Types of refiabilty fesis

Texl Books

1. Monggomery O C, Infocuciion 1o Staistical Qualty Corteol (5t Edibion) Wiley eastrenild, 2005
2, GuptaV Kepoor VK Furdamenlals of Apglisd Slabshics Sultan Chand Publicatians, New Dak

Referance Books

1. Chang D and Macmillan 5. {1992} Stalishical Quality Design and Control. Condemperary Concepts and Melhods
2. Mahafan M Stalisgeal Qualty Contegl, Danpatra & Co Deihi
3. Gupla R.C Statistical quality Contral and Suakty managemend, 100 Editen, Kanna Publishers, Mew Dalhi

Web Referencas

B hitpsitfhewty digimatinfinplalicourssatvidead! 121072 55009 . html
7. hitpsiresvideclectures comicourse/4 539/ nplel-operations-management48
8 hlipsiresvidecslectures comicourserd 84 nplal-anginaering-metrologyf4e
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20MBMDS Entreprensurship and Business Venture Planning + 0 0 3

At the end of the course, shudenis will b2 ghie o

Cod) Course Jubtcomes
JOMBEMAS5. T Koo the rale of enfreprenseshin developmenl in ecanciy
J0MBNI05.2  Undedgiand the endapeensurship and creatuily
2008053 Und=istand the concapt of prefect planning
20MEMO054  Understand the sources of financing bo venlures
OMBMOSS  Know the mathads of entrepreneurship training

Linit I Indroduciion 4 Hours

Cior | of Entrapreneurship, Role of enirepraneurship in econcmic Development; faciors impacting emergence ol
erirapreneurship, types of enlregreneuns. Characlesistic of successful entreprenews; Women Entrepreneurs, Social
entrapranaurship, Entrapranaurial challenges

Upit Il: Entrepreneurship Development g Hours
Types ol sterd-ups, Entrepeeneural chass Theodes, Entrepreneural training; EDP Programme, Cherecienstics of
entreprangurial leadership, Components of Entreprensuriad Leadership, Source of innovative ideas. Envepreneurship and
creativity

Unit Il: Project Planning 8 Hours
Concept of Project end classification of Project, |dentificatan, Project Formulalion, Projact Repon, Project Dasign, Project
Appraisd, Profitabdity Aparaisel, Social coat benelil analss, Enencial analyss, Developing & Merketing plan-cusiomes
analysis, ‘saieg analysia, steps In markeling research, Mareing Mic buginess pian preparation, slements of 3 busisess plan,
Business plan failures

Uinit v ;PWJH-I Financing & Venture Capital 9 Hours
Financing Stages; Sewrces of Finance; Venbee Capeal, Criia e evaluating new-vardure proposals; Evalaating e Venture
Capital-process; Sources of financing for indian entrepreneurs.

Unit V: Entreprencurship Training 8 Hours
Designing approariate raining programmers (o incukcata entreprenaunzl sper, significance of enveprensarial redning, raining
for mew Bnd axisting artraprenswrs, mobe of enfrepreneurship development Insiules, MSMES In providng enraprensdrial
iraining.

Neta: Disguss case studies from avery unit

Text Baoks

1. Hurar, Ara and Enlreprenaurshag. Crealing and Leading an Entreprenauriad Organizaton, Pearsan, india.
Fi Hulm:h, Peters, Endreprenaurshipr Starting, Developing and Managing Mew Enberprise, Irain,
Reference Books

1. Aben K R Launching Mew Verdluras: An Entrepreréunal Appraach, Cangaga Leamirg.
Rama Chandran K., Entregrenaurship Developmenl, Tata MoGeaw-Hil, Indiz

Z
3 Rey|Raeav, Enfrepransurship, Oxford Univarsity Prass
4 Vasant Desai Small = Scale indusires and Entreprencurship, Hmalka Publcation, Indz

76
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Web References
1 hapsinpiel acinfcourses! 10601 02105102012/
2 hilpsfonfinecourses swayama ac. mnou2d_cs14/
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20MEMOE Performance Management and Talent Management < AR

Al lha EI1I:|;IZI-|' lhe course, stgents will be sble b

Code Course Dulcomes
ZIMBMOB.T  Know aboul perdfermance maragemen! process
ZOMBMOB.Z  Undersiand the periamrance sanagemant system
2OMBMOG.3  Understand the issues and challenges in implementation of parkarmance mansgement sysiem
20MBMOGA  Undersiand the ta¥enl managament epproaches
EDMBMD$.5 Undersiand the talent managemen| practices and peocass of companias

Unit I} Introduction 9 Hours
Perfeamrance mansgemenl process, Objectives ol performance mansgement sysiem Histonical desslfopmant e India, Pedormancs
man and pedommance appraisal, Linkaga of performance management system with ather HR practices

Uinit II: Performance Managemeant Systam 4§ Hours

planning, Dngoing suppaet and coaching, Perormance measwenmenl and geakialion, Performance managemens and
o perfiemance sppraisal, Aparaisal Comemunication; Counseling, Idending potential for dewsiopment, Linking

1
Unit 0z lssues in Performance Managemant § Hours

Implemerting performance management systam - Sarategies and challenges, Rele of HR professonals in performance
managemenl, Pedormancs mandgement a5 an aid 1o lsarning and employee empawermenl, Pesformance managameant
dacumentation, Perormance managament audit, Ethical and legal issues in perlamance managemsn|

Unit IV: Talent Management & Hours
Concepd an:l appaches, Frame work of @lend managemenl, Talen! idemlfication, nfegraton and reténion

Unit V: Talent Management Practices and Process 9 Hours

Buikdng il Elerd ppelrd, Managrg empicyes engagemend, ¥y fackors and difflerenl aspects of talent maregemantd, using talord
management processss o drive culure of excelience

Mote: Discuss case studies from every unit

Text Books

1. Bhagacharyya, O K, "Perdarmence Maragement Systems and Strateges’, Pearzon Educabion

2 Rober B "Performance Managemant’, McGrew-Hil Education, India

3 ASTD, "Tabenl Mansgemsnl Sirslagies for sutcess from =y leading compames™, Cengage Learning
Reference Books

1 Jﬂrh;ttrung M., & Baron A, “Perfirmance Managemen| and Development’, Jaico Publisting Housa, Mumiai
2. Rao|T. ¥, "Hurconomics for Taleni Management: Making thes HRD missionany business — diven”, Pearsan Educabian
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HERIT LM REgdadit 2020 ) ndusl, el LOGHSES | sprEvED | a Ll | gt o e Slederas aommc Hiom

AOdE-23and wel ALY ME3M

. 20CC01 Competilive Programming 2 0 8 B
Version: 01.00
Duraticn 240 hawrs (2 hours theory #nd 14 howrs practical per week) &3 specified above
Indusiry Collsboraior Mig, Demy Soltware Soiutions, Visakhapainam

Al the end of fhe courss, students wil be able o

Mapping with PDs

Code Course Qutcomes POs/PSOs  Weight Dok
MICCO01Y  Understand the basics of Programming 1.2, 3, PSO# 3 L1 L2 L3

Esplain various types of Operators. operations, relations, and 1, 2, 3, PSO #1 L1, L2 L3
APCCO1.2 ; ; 3

techniques in programming
HICCO3  Damonstraie gaming basics 1,2, 3, PSO# 3 L1, L2:13
MICCO1.4  Expcule various Operations on Linked lsts 1, 2 3, PEO#] 3 L1, L2 L3
MICCO15  Explore various applications of the lechnigues. L23PS0#M 3 Lyl
AICCO1E pd;hi:a‘inl.ﬁ problems of Binary Trees, insertion, deletionand 1.2, 3, PEO#1 3 L1, L2 L3

u .

1. Weakly Gontribuling | 2. Moderately Contributing | 3. Srongly Contributing, for the attainment of respeclive POs
L1: Remember | L2 Undersland | L3: Apply | L4: Analyze | L5: Evaluate | LA: Create, Dok: Depth of Knowhedae
Deliverables

WEEK 1 - imroduction- Execution of a program, Decimal - Binary conversion, Ranges of Data Types and constrainis,
Complexity Anatysis of Algorthms, Big-O Notation, Time & Space Analysis and Constraints, Imporance of constrainls

WEEK 2 - Bil-Maniputalion, Bilwise operalors, Bi-masking, Modular Amhmelic, Recursion, Thinking Fecursively,
Recumence Relations, Soring Techniques, Two Pointer Technigue

WEEK 3 - Binzry Search, Applicafions of Binary Search, Lowsr Bound & Lipper Bound, Finding Frequency, Oplimization
peobiems, Hashing, Hashing Techniques, Colizien Resolutions, Inbuill Librakas

WEEK 4 - Maps |and Sels, Subarrays and Sub sequences, Siing malching, Sieve of Eralosthenss, Segmenied Siave,
Game Theory, Mins Game, Counling Game

WEEK 5 - Prefix and Suffix concapls, Collectng water, Stacks, Balanced Farenfheses, Langest Hislogram Ares, Clasues,
Sliding Window Maudirmum

WEEK 6 - Linkeg Lists, Venous Operafions on linked lists, LEL Cache, Cloning Linked fist with random pointer, Doubdy-
linked list

WEEK 7 - Binary Trees, BT and FET, Traversals, Variows operations on Binary Trees, Binary Search Trees, inserfion,
Updating and Delation

WEEK 8 - More Rrobloms on Binary Troes, lleralive Traversais, Least Comman Ancastor, Heaps, Cuick Selact, Running
Madkan, Trie, introduction and Implementasion

WEEK 9 - Problems on Tries, Maximum XOR par, Panilioning of sting, 10 Dynamic Programming, Approaching DF
problem, Problams on Overfapping subproblems, Problems on Opfimal Substructure, Longest Increasing Subssquence

WEEK 10 - 30 I:Ilprnzmi: Pragramming, Compule MCR, Knapsack, Malrix chain multiplicalion, Graphs, Infreducfion and
Implementation, Dijksia. Topoiogical sort

Assasemant @%
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201CC02 Web Technologies - Transterming 1o Practice 2 0 8 6
Version: 01.00
Dwration 150 hours {2 hows heory and 8 hours praclical per waek) as speciied above
irgdustry Collabarator 'z, Demy Software Solufions, Visakhapalnam

M the end of the coursa. students wil be able to

Code rse Quicomas Fg:mm ":"?:ight e

20CC02. 1 Leam the basics and application of HTML 1,2, 3, PSO# 3 L1, L2 L3
FUCCOZ 2 Undersland the C583 module operalion 1.23PS08 3 L1,12L3
20ICC02. 3 Explain JAVA scriph and #s appicaion 1,2, 3, PSO#1 3 L, 13
ICC02. 4 Demonstrate the basics of jouery 1,2 3, P30 &1 3 LLL2L3
ACCOZ. 5  Study the basics of Baolstrap and its apglication 1,23, P50# 3 L1, L2, L3
20100026 Understand the basics of Angular JS 1,2 3 PSO#1 B & Y

1, Weakly Conlributing | 2. Moderately Congributing | 3. Strongly Confnbuling, for he aftainment of respective PDs

L1: Remamber |[L2; Understand | L3; Aoply | L4: Aralyze | LS: Evaluale | LE Craale, Dol Daplh of Knowledge

Deliverables

Module 1
Introduction HTML, HTML Basics, HTML Blements, HTMLS Semantic, HTML Aftributes, HTML Headings, HTML
Paragragh, HTML Styles, HTML Formatting, HTRL Quodations, HTML Computer Code. HTML Comments & Colours,
HTML C55, Linkz and Images, HTML Lisls, HTML Blocks, HTHIL Classas, HTML Layoul, HTIL Respansive, HTML
| framas, HTML JavaSeript, HTML Head, HTIWL Endilies 2nd URI| Code, HTML Symbals and XHTML, HTML Charset
and Forms

Mosdula 2

Introduction, C553, 553 Symtax, C553 How To, ©333 Colours, C553 Backgrmounds, CSS3 Boarders, CS5S
Padding, E_SE Height’Widlh, C553 Gradients, CS53 Shadows, C553 Text, C553 Fonls, CS53 20 Transiomns,
CS553 30 Transforms, C35 Links, CSS Lists, CS5 Tables, C55 Box Model, €55 Oulline, C55 Display, C55 Max-
widlh, C55 Position, CSS Floal, C85 Inline-block, C535 Allgn, CSS Combinators, CS5 Pseudo-class, C8S Peaudo-
glement, 055 Mavigation Bar, C35 Dropdowns, C5E Toollips, C553 Images, C55 AMir Selectors, G55 Formg, G55
Counlers, CS53 Animations, G553 Bullens, G553 Paginalion, CSS3 Mulliple Calumns, CS53 User Interface, £553
Box Sizing, C5S3 Filters, £553 Media Queries, C553 Responsive

Module 3:
Introduction/to Javascnpt, Java Script Language Basics, JavaScript Objacts, JavaScnpt Scope, JavaScript Evenls,
JavaScapt Slrings, JavaScript Members, JavaScript Math, JavaScipt Asrays, JavaScripl Boolean, JevaScripl
Comparisons, JavaScript Condifions, JavaScript Switch, JavaScript Loaps, JavaScript Type Conwersion, JavaScript
RegExp, JavaSorpt Ermors, JavaScript Debugging, JawaScript Hoisting, JavaScript Stict Mode, JevaScripl
Functions, JavaScrpt Objects, JavaScript Forms, JavaScript HTML DOM, JavaScngt BOM

Modute 4
Infroduction (o jCuery, jQOuery Syntax, (Juery Selectors, [Query Evends, jOuery Effects, jSuery HTML, jCuery
Traversing, lueny AJAX, [Query Msc

Module 5:
Introduction to Bootstrap, Bootsirap Basics, Bootstrap Gads, Boatstrap Thermes, Boolsirap CS55, Bootstrap JS

itk
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Indreduction o Anqulae S, Angularls Expresscns. Anguiarls Modues, Angular)S Dala Birding, AnguanS Stopes,
Angular)s . Direclives & Evenls, Angular)3 Conbrollers, Angulards Fillers, Angularts Services, Angulards HTTP,
Angular)S Tables. Anguiar)S Selact, Felching Dala from MySOL, AnguitarlS Validation. AngulartS AP(, Angular)S

Animations, Angular)S 1180 and i10n
Assessment

Mode nIDei-ru';r
Mo, of transferable credits for redemption

Credits validity
Dedicated certificate by the collaborating industries

Offlire | Oriline

& (Six)

7 years from the dale of regisiration of the program and
remaing NIL aftes redemption for the award of the degree.
Yas
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Chairman
Baoard of Studies
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H: 2MCCOQ Java Spring boot 2 0 B 6
Version: 01.00

Cruralion 150 howrs {2 howrs theary and B hours praclical per week] 25 speciiied above
Industry Colfaborator Wz, Demy Scitwane Solulions, Visakhapatnam

Al 1he end of the course, studants will be able 1o

Mapping with POs

Code Course Oulcomes POS/FSOs  Weigh Dok

201CC031  Understand the JAYVA programiming. 1,23, P30™ X L1, 12 L3
201CC03.2  Execude various methods in JAVA programming 1,2,3,PSO# 3 L1, L2 L3
20100033 Study and execute the COPS concept 1, 2 3, P3O # 3 L1, LZ L3
20120034 Demonsirate the debupging and tesiing of units 1,23, PR0# 3 L1, L2 L3
2000003.5  Learn the basies of Spring Boat 1,2, 3, PSO#i 3 L1, L2 L3
200CC036  Explore the applications of Spring Boat and JAVA 1, 2.3, PRO#1 K L1, L2 L3

1. Wieskly Cl:lnh'jtilriirh; | 2. Woderaialy Contribufing | 3. Strongly Contrbuting, for the attainment of respactive POs
L1: Remember | LZ: Understand | Ld: Apoly | Ld: Analyze | LS: Evaluate | LE: Create, DoxDepth of Knowladge
Deliverables

Java

Infroduction b the course, software lools et up, Inireduction about programming, Hefla Warkd Praject and defining the
miain method. Yarables, Staring with oul expressions, Primiive data iypes, byte shord, floal, char, Boolean, doubde,
casling,

Dperators, operands, exprassions. F elsa sislement, BR wise Operalor, Temary operalor, Oparalor precedence and
operator challenge. Keywords and exprassions, statements while space and indentation, code blocks, If then elsa
stalemeart,

Methods in Java, inal Method. Code problems on JAVA - HACKERRANE. Method Cverdoading and Ower riding, Control
flow statemants — if else, while do while, Problems an coding - Frime Mumber, Even Mumbes, Fibonacci seres

QOPS concept = classes, construchors and inhertance, composition, encapsulation, polymorphism, Arays, Java lisl,
Auda boxing and unboxing. Inner and Abstract classes and inlerfaces, Java Generics, Naming cormvertions and package,
siatic and final keyworss,

Java Caolections, |Debupging and unil tastng, Data Bases. Basic input and cutpul including Javautil, Concurrancy in
Java, Lambda expression, reqular expressions
Spring Boot:

Infroduction 1o Spring Boot — Build & helio world AP, Understanding Spring boot project, Ao configuraton. Create a
Spring boot web application development, ovenview of spring baot project. Annatations, step by slep code and debugging

Introduction fo Junits, Mockito, Spring boot deep dive with rest 4P|

Assessment
Wode of Delivery Offine / Crline
Mo, of transferable credits for redemption B (Six)
i! . :
Credits validity years fom the dase of registration of the program and

remains ML afler redemption for e award of the dagree.

ke
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Dedicated certificale by the collaborating indusiries  Yes
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200CCO4 Robotic Process Automation 2 0 8 i
Yersion: 01,00
Ourgtion 240 howrs (2 hours thaory and 14 hours praclical per week) as specified sbove
Industry ﬂﬂab@;ﬁﬁ:’r Mig. HW Enginesring Services, Visakhapalnam

A the end of the course, students will be able 1o

Mapping with P03

Code Coursa Outcomes BCls | PS0S Weight Dok

201C504.1  Explore the Robotic Automalion Process 1,23, PSD# 3 L1, LZ L3
2010004, 2 Understand the Process Flow and hasic inputs ard oulputs 1,2 3, PSO# a L1 Lz L3
201CC04. 3  Demonstrate the funclioning of Business Objecls 1,2, 3, P50 #t 3 L1, L2 L3
201CC04. 4 Demonstrate the application of Object Shudio allributes 1,2,3, PSOM 3 LLL2Le
20ICCH, 5 Explain the Case managemeant and addilional fastures 1,2, 3, PSO# 3 L1, L2 13
201CCH. & Lmi:lemtanﬂhe functioning of Emor management 1,23, PSO# 3 L1, L2 13

1. Weakly Coniributing | 2 Moderately Contribuling | 3. Strongly Contribuling. for the aftainment of respective PDs
L1; Remember | L2: Understand | L3: Apply | L9: Analyze | L5: Evaluste | L6: Create, Dakl:Dapth of Knowlkedpe

Deliverables

Module: 1 - Robotic Automation Process Studio

Running a Process, Basic Skills, Process Validation, Decision Stage, Calutation Stage, Data llems
Module: 2 - Process Flow

Decisions, Circular Paths, Controlling Play, Set Next Stage, Breaxpoints, Collections and Loops, Layers of Logic, Pages for
Dnganization

Module: 3 = Imputs and gulputs

Input Parameders, Slapping and Pages, Data lHem Visility, Data Types, Quiput Parameters, Start-up Parameters, Contral
Roam, Process Quiputs

Module: 4 - Business Ohjects

Otjec! Shudio, Business Objects, BLUE PRISM CONTENT, Action Stage, Inputs and Cutputs, The Process Layer

Modube: 5 - Ubﬂﬂ Studio

Craaling a Busingss Objact, Apphcation Madeler, Spying Elaments, Attributes, Attribute Selection, Launch, Wait. , Timeouts,
Terminate, Write, Press, Attach and Detach, Read, Actions. Action Inputs and Oulputs, Data Bems as Inputs

Module: & = Error Management

Excaplion Harulii'rg, Recover and Resume, Throwing Exceplions, Presaning the Curmani Exception, Exgepdion Bubbling,
Exception Blocks, Exeeption Handling in Pracbice.

Module: 7 - Case Management

Cueve lems Cormrercial in Confidence, BLUE PRISM CONTENT, Waork Queus Configuration, Defier, Atlempls, Pause and
Resume, Filters Reports

Mepdube: 8 - Additional Feaiures

Safe Siop, Eulh:.ﬂlm Artions, Choice Stage, Logging, Log Viewer, System Manager, Process/Business Object, Grouping,
Process and Objact References, Export and Irmpar

s

)
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Module: 9 - Consolidathon Exercase

Order System Process
fssessment
Modde of Delivery Dffkng ¢ Onfing
Mo, of !.lansler?hle credits for redemption & (5]
" el ¥ vears from the dale of regisiration of lhe program and
Credits validig remains NIL after redemplion for the award of the degree.

Dedicated I:E.I'Ei;ﬁﬁtll! by the collaborating industries  Yes
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Chairman
Board of Studies
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0 Z0KCCDS Information Secunty and Forensics @ 0 B &
Version: 01.00
Digration 180 howrs {2 hours heory and B hours peactcal per waeek) as specified abova
Indusiry Collaboralor 5. HMI Enginesring Senices, Visakhapalnam

Al he end of the course, students wil be abie o

Code  Course Ouicomes Ty gl ':.ﬁm Dok
Urderstand fhe basic terminclogy ol warious  servers,

SOICEDS. T anverking, sacurity and hacking. hZafesam 3 Ll
0ICE0s, 2 Eiph:]re the web applications, testing, debugging, hacking, efc. 1,2 3, FEO# 4 L1, L L3
2010E05. 3 Understand the coding techniques 1,23,P5081 3 QL1213
0ICC05, 4 Demonsirating the usage of incks for 1esling, hacking, g, 1,23, P50#M 3 L1, L2 L3
201CC05. & Execule the code using various algonithms 1,23 PSO# 3 L1, L2 L3
Z0ICC05. & Parform various caze sludies to dive deap. 1,23, FS0#1 3 L1 LE L3

1. Weakiy Confributing | 2. Modarately Conributing | 3. Strangly Coniribulng, for the altasinment of respective POs
L1: Remember | LZ Understand | L3: Apoly | Ld: Analyze | LS Evaluate | LG: Creale, Do Depth of Knowladge

Deliverables

Dormsain 1 - Intreduction & Terminclogy

Global Anonymous: Proxy Server, TOR Browser, VPN, SOCKE, ROP, Psiphon, Surface Wed, Deep Web, Dark Web,
i, Tesminology about VWeb, Semers, Systems, Metwork Programming Languages, Hacking [T Security, istro to

OWASE Top 10 Vulnerabikty, Infre [0 Bug Bounly & Enterprise Securily and Risk Managemenl with IT Secuity Life
Cyecle, Case Sludies of Hacking, 1T Secunty 8 C Forensics. Phishing + Live Hacking Impact Demonsirafion

Domain 2 - Hacking to Explore

Wab Applicatlon Penatration Testing based in OWASP TOP 10 Vunerabillibes with Lve Ex. Live Demonstration of SCLU,
XEE, CERF, and ofher bugs wilh tools and with Manual Testing, Bug Bounty, Latest CMS Exploilation, Cryplography &
Practical Implementalion, 551 Vulnerabiifies & Live Tesfing, Mobfe Hacking, Sniffing, Virus, Ransomwana, Intm to
Carding & Luhn algorithm

Comain & - Defence in Depth

Secure Coode Review & Code Brabbing Technlgues, Enterprise Security, Risk Management & Repor, Tools & Web Apps
Penatralion Tesling, Hacking Aftacks & Case Sludies, WAF, Firewall, Honeypols, UTM, Inlrsducion Be Security
Compliance, Introduchon by Mobile Apps Pen tesling, Defence for Vulnerabiifes

Domain 4 - Hacking Automaticn

Virtualizafion, Tools for Penetralion Tesfing & Hacking, Kali Linux & W's Applications wilh Uses, Clowd Security & It's
Fungamantals, SOLMAR, Melesploit, nmap elc, Exploits & Incident Response Anslysis, Inbro fo Expioit Development &
Research,

Assessment

Mode of Delivery Qfffine [ Qnling

No. of iransferable credits for redemplion 6 {5

Crodils validity ¢ years from the dale of registration of the program and

G
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201CCO6 Battery System - Dasign Engingering 2 0 8 E
Version: 01.00
Curation 150 hours (2 hours theory and 8 hours praclical pes weel) a5 specifiod above
Industry Cofiaboraior Wiz, Vihaan Electrix, Visskhapainam

Al the end of the course, sludents will be abile 1o

Mapping with POs

Code Guiwsa Outcomes POs | PS0s Weighi Dok

ZMCCE. 1 [le:terrnir:a apecifications of the Ballery syslem 1.2 3 PO 3 L1, L2 L3
CCHE.2  Design the Batlery systam 1,2, 3PSO 3 L1, L2, L3
2010606.3 ﬁi;ﬂ:‘:aﬁfﬁﬂﬂ based on paramelers S 3 4 o apsom 3 L1213
0I2C0E4  Testing and validation ol ihe design 1,23, P20 4 L1, L2 L3
20ICC06.5  parforn safaly 1ast 1o minimize avarchanging and overhealing 1,2 3, P30# 3 L1, 12 L3
HMICCHE.6  perform fakure mode and affec! analysis of the Ballery Syalam 1.2 3. PO 3 L1, L2 L3

1, Weakly Caniributing | 2. Moderately Contributing | 3. Stongly Conlributing, for the atianment of raspecive POz
L1: Remember | L2: Understand | L3: Apply | L#: Analyza | L5: Evaluat | L6: Creats, Dok:Depth of Knowledge

Dediverables
Determining specifications of the Battery syslem

Elactne Vehicle level specificafions, EV spedifications inlo Baflery System |evel specifications, Baltery poiential and |oad
requirement based on Electric Vehicle specification, 15! vadous design oplions | spesificalions available al each component
lewal of the Balery system, selection of ballery system specifications to suit specificafions of cells and modules. Battery
system crcult based on Sattery applicaion, elecincal, mechanical ar thesmal interface requirements, stafistical modefing and
stale diagrams for the battery operations.

Designing the Battery system:

Cross-unctional partnars 1o inlegrate the batiery into e final system, designing, building, and fesling code to safisfy design
requiremants, hardware, and software systems for baflery prolection, charging and gauging, design connections between
angde [ cathode bermenals through use of suitsble bushars, simulafions of the designed circuil, charging and discharging of
the ballery in a confrolied manner,

Testing and validation of the design:

design areas where checking and tesling is essenfisl, requirements for confinuous aslomation best cage, comect application
fior activation, using technofogies of fraction batlery and battery charger.

Performing safety test:

test plans for batteries at ihe component and system level, safiely fest 1o minimize ovarcharging and overheating.

Performing c;w:l:f lest:

falure mode and effec) analysis (FMEA) of the baltery system, SoC for determining elecirdlyle's specific gravily in each call
by using hydrometer.

Performing load test:

load testing 1o remove AMPS from a batlery, electical worsl-case (circuit perfarmance), igorous failure Iroot cause on batiary
ralaled probledms

Gt
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Assessment

Mo of Dedivery

Mo, of transferable credits for redamption

Credits validity

Dedicated cenificate by the collaborating industries

23 ard wal ALY 200324

CHline/ Oinding

6 {Six)

7 years from the date of registration of 1he program and remains
NIL afier redemplion for tha award of e degree.

Yes

LE
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Chairman
Board of Studies
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/i 201CCD7 Block Chain Technology 2 0 8 B
Versian: 07,00
Duration 150 hours (2 hours theory and 14 hours praclical per week) as specified above
Industry Callaboralor Mis. HMI Engineenng Services, Visskhapatram

A4 the end of [he course, students wil be able l

Mapping with P05
Code  CourseOulcomes POs/PSOs  Weight o\
20ICC0T1  Leam basics of Blockchain .2, 3PSO#H 3  [1l514
20ICCOT.2  Understand various Types of Blockahain 1,23PS08 3 (L1213
2002073 Degmonstrate the concepts of Blockchain 1.2, 3. P30 3 L1, L2 L3
ICCOT.4 Sty the basics of Etheraum .23P808 3 HLL2W
20ICC075  Leam Solidity 1.23,PSOM 3 (10193
1

0CCOTE  Implkement the Dapp .2, 3, PSO# 3 L1, L2 L3
1. Weakly Eumri?mtin; | 2. Moderately Contrbuting | 3 Strangly Contribiuting. for the aftairrent of respectiva POs

L1: Remember | L2: Linderatand | L3: Apply | L3: Anslyze | LS: Evaluaie | LE: Creste, Dok:Dapth of Knowiedge
Delverables

Introduction o Blockchain

Definiion of Bleckchain, Hslory of Blockchain, Exglaining Dislributed Ledges, Blockehain ecosystem, Explaining
Dislribubed Ledger

Types of Blockchain

Private/ConsoiumPemission-less, PubliciParmissionad implementation differance, What Blockehain has to offer across
Industey? Companies currenily using Blockchaln, Overview of whal we are going to study in this course,

Key Concepts of the Blockchain

Mining -Mining algorithm, Mods, peer. and block explanation, Merkle free and Blockchain, Consensus Mechanisms- proof
of work, prood of stake, How Bitcoin Blockehain works? Whal is Transaction?

nitroduction 1o Ethereum

Elhereum; Ehﬂ{-l;hain with smar conbract, What is Ether? Bilosin vs Efhereurn Blockchan, What s Ethereum wallel?
What i Sman Contract? Ethereum clients, Gath Intraduction, Selting up Private Blockchain using Geth.,

Learn Solidity

Introduction Lo solidity, Hands on solidity, Understand and implement differen use cases, Implement and deploy smart
contract on Blockchain.

Implement Dapp

Seffing up the environment, Tools 1o install - Trulfie, MatahMask  Testpc, Implement and deploy your first Dapp, Different
Lse casas far whlammm of Dapp.

Fulure Scope .

Talk about the fiture of the Blockehain, What is Hyperledgar? 'Whal ig Hash graph? Discugsion on cumant research on
Biocichain, Urd-hmmd currend indusiry challengas and needs

Asgessment

Maodle of Delivery Offine { Oriling

No. of Iransfarafale credits for redemption B {5ix)

Cradits validity| T years from the date of registration of the program and

remains MIL afer redemplion for Bhe award of the degree.
Dedicated cenificate by the collaborating industries  Yes
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201CCO8 Network Administration 2 0 8 B
Version: 01.00
Diuration 150 hours {2 hours theory and & haurg practcal per week) as spacilad above
Indusiry cnllaﬂnrsﬂur fdfs. HMI Enginearing Saervices, Visazhapalnam

Af the and of he courss, studints wil bs able lo

Code Course Dutcomes Mapping with POs

POs/PS0s  Waight Hak
an) 1 E:E::am lhe peocesses of updalion, Installation of Cperalng 1.2 3. PSOH1 3 L1,12. 13
201CC08.2 Ur@:lemtanﬁ lhe: mapping of Hardware devices 1.2,3,PS0H 3 L1, 12, L3
201CC0683  Demonstrate the management of group and Compuder accounts 1.2, 3, P30 # 3 L1, 12, L3
201CC084  Explain the File System Management 1.2, 3, PO 3 L1, L2, L3
20ICC0A.5  Stedy the server administrabion 1.2, 3,PE0O# 3 L1, L2 L3
MICCH8.6  Explare the disasler recovery 1,2, 3,PSO# 3 £1, 12,13

1, Weaky Confributing | 2 Maderately Gentributing | 3. Sirongly Contributing, for the attainment of respoctive POs
L1; Remember | L2 Understand | L3: Apply | L4: Analyze | L3: Evaluate | LE: Creale, Dok:Deplh of Knowledge
Deliverables

Overview of Networking.

nstafing or Upgfading a Metwerk Operaling Sysfem, Preparing for ingiallalion, Insialing Som diflerrt instalaton mediums,
Upgrade process, Identifing. satup emors

Managing Hardware Devices

Understanding -:Iev.u:&ﬂ'h.m and Pn, Adding rew devices. Hamware resource seflings and driver signing, Hamhware profiles
Creating and Managing Accounts

Usair authaneaion. User profies. Craating. managing and routleshooting user accounis

implementing Group and Computer Accounts

ﬁeaﬂnggmmnf;iem. Groug types and scopes. Bulddn groups. Crealing and managing cOmMpuier BCooums.

Managing File Access

ntroductien i fle \syslems. Creating end managing shared folders. Managing shared folder parmissions. NTFS pamizsions
Managing Disks and Data Storage

Disk managemand concapts, Maneging pariions and volumes. Fault tolerant disk sirategies. Moniioing disk health Disk utiffies.
Acvanced File System Management

Fie and folder atributas, Advanced altribues. Disk quotas The disributed file syslem.

Implementing and Managing Printers

Instaling and shafing prinlers, Configuing and managing prinker rescurcas,

Using Group Policy

Creating and editing group policy cojects. Group poticy inharntance.

Server Administration

Gias
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Procedures and stsndsrds. Termingl Serviees and remote adminisiration Delegalng admirsiabve  sulhoty. Solvare wpdiile

SEMVICES.
Monitoring Server Performance and Disaster Recovery

Task manager, F}venl wiewer arid performence console, Planning disesier recovery. Backing updata. Automated svslem mcovery.

Assessment |

Mode of Deliw%q

No. of transferabie credits for redemption

Credits validity

Dedicated cenlficate by the eollaborating industrias

il £ Opfina

& (Six)

7 years from the date of regisiration of the program and remains
MIL aler redemplion for the @waed of the degree.

Tes
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20ICCO% Product Engineering 2 0 14 9
Version: 01.00
Duration 240 hours {2 hours thaory and 14 hours pracical per weak) as speciled above
Industry Collaboralor Ws. HMI Enginesring Senvices, Visakhapainam

Al the end of the course, students will be able fo

Mapping with POs

Code Eﬂi.lrsa Dutcomes POs | PS0s Weight Dok

2CC099 erstand [he basics of Manufacluring Process 1,23 PEO# % L1 L2 L3
20CC09.2 ain the Marufaciusng Dasign 1,2, 3, FS0O# 3 L1, 12 L3
201CC09.3 ore various Production Processes 1,23, P50 #1 3 L1, Lz L3
2UCCoe.4 | shrate vanous Produciion Machine Operalions 1,23 P50 # 3 L1, L2 13
20ICC09.5  Study the Product monitaring 1,2 3, PSO# 3 L1 1213
20CC096  Execube the Product Logistics 1.2 3, FSO# 3 L1, L% 13

1. Weakly Cortributing | 2. Moderately Contributing | 3. Strangly Contributing, for the attainmen? of respective PCs
L1: Remember | L2: Understand | L3: Agply | L4: Analyze | LS: Evaluate | L& Creste, Dok Depth of Knowiedge
Deliverabiles

Manufacturing Process Overview

Product concepss; Markes feesibllily, Engneering design. Prototyping, Production, Marketing/sales

Manufacturing Design

Product analysis: Malerials, Cost

Production methods; Assembly lines, Work cells, inventory. Wk llow
Quaity control: Froduction monilaring, Product tesling

Production Processes
Machine and process overviews: Boring and machining, Presses, MoldingLasting, Welding, Finishing, Assembly
Materials: Applicable fypes, Cosl, Availabiity

Production Machine Operations
Presses, Moiding/Casting, Crilling/Baring, Machining, Waldng, Finishing, Advanced Intelligence, Automation, Programmable
Logic Conirollers

Production I.lnnﬁmirg
Manitafing production processes. Baselines, Environmental condrod
Clisafity improsement: Production improvement

Finished Product Logistics

Delivery methods, | Defivery apliondg, Cuslomer inderaction

Assessment

Made of Delivery Offline ! Ondine

Na. of transfarable credits for redemption 6 {Six)

Crelits validity 7 vaars from the dabe of registration of the program and remaing

MIL after redemplion for the award of the degree.

e
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. 20ICCT0 Machine Learning Engineer z2 0 8 &
Version: 01.00
Duration 150 bours (2 hours theory and 8 hours pracical per week) as spacified shone
Incfustny Cullatgmlnr h&'s: Wihazn Electix, Visakhapalnam

Al the end of Mcmts.ve shudents wil be able (o

Mapping with POz

Cod Course Outcome

5 i ; POS/PSOs  Weight
ANCCIT  Evauale the exisling Macthing Leaming (ML) processes 1,23 PS0O# 3 L1 L2 L3

NCC10.2 hyse large and complex dafesels o exlract insighls and selact

Ihelappropriste lechnique o be used 1,23 PEO# 3 LLE2 L3

MCCI03 elop models fo achisve (he business objectives 1,23 PSO# 3 L1, L2, L3
HHCCI0E lyzes the machine karning algorilhms thaf coud be used lo

solve 3 given problam el EOC : Rk b
ACCILS  Parform siatistical analysis to resolve data S8t problems 1,2, 3 PSO#1 3 LY, L2, L3
MCCI0G  Train models and oplimize their hypsr-parameters 1,2,3 PSO#1 3 LY, L2 L

1, Weakh/ Cﬂrrll'ibi.liru; | 2. Mederalely Condribubing | 3. Strongly Coniribulng, for the attainment of respective POs
L1 Remember | L'.E" Understand | LY. Apply | L4: Analyze | L5: Evaluate | L&: Create, Dok Depih of Knowledpe

Deliverables
Prapare 1o Dealop Maching Learning (ML) Systems:

Maching Leaming (ML) processes, appropriale datasets and data represeniation methods, lange and complex datasels 1o
exiract insights. need of refraining the existing machine programs based on objeclives, dala validation shralegies, pre-
processing or featura engineering for & given datasel, data augmentaion pipelnas, models to achisve the business
abjectves, along with the relevant metncs to track.

Develop and Assist in the implementation of Machine Learning (ML) Systems:

Machine learming algarithms, Logistic Regression, and Naive Bayes, based on stafistical modelling procedures, data cleaning
Io resmowe [he imelevant data and ensure its qualky and accuracy, dala acquisiion process, prepane 1he data by lransfomming
lextual and graphical data into numbers for use in the machine leaming system, creale data pipeling depending on the
maching kzarning application reeos Linear Regrassion, | differences in data distribution, stalistica! analyss o resolve dala sef
problems, sohe complex peoblems wilh mulfi-layered data sefs, use data modeling and evaluation strateqy o find patiams
and predicl unseen inslances, evaluste and transform data schance profotypes.

Perform maching learming lests:

Desgn machine keaming syslems/fapplications and sel-running Arfificial Intefigence (Al) sofiware %o automale predictive
models, camy oul machine keaming tests, inlerpret the est resulls and make appropriale adjustments basad o lesl resulls,
cary oul ressarch and implement best pracfices fo improve the existing maching leaming infrastructure, optimize existing
maching waning llbraries and framewarks based on lesng, creale useful information from unstnactured data by aulo-tagging
images and lext-icespeech conversions.

Train and retrain modeds:

Train modeis and ;t::ilti'rl'zt their hyper-paramelars, analyses the errors of the model and develop approprzle strategies o
reclify them, refrain fe exisfing systems based on new maching leaming model, document the machine leaming processas
a5 par M organizabional policy, tolow the istes! machine leeming developments and lechrologies,

(Aot
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Mode of Delivery Uifffing | Online

Mo. of iransferable credits for redemption 5 {5ix)

Credits validity | ¥ years from [he dabe of rogslration of the pragram and remains

HIL after redemptlon for tha award of the degres,
Dedicated certificate by the collaborating industries  Yes
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| 20CCTT Data Scientist 2 B B &
Wersion:; 01.00
Curation 150 howers (2 héwrs heory and 8 hours praclical per week) 25 specified abowe
Industry Coftabhrator e \ihaan Bleciri, Visskhapsinam

At{he end of ILE course, sludents will be able o

Mapping with POs

Code Course Quicomes POs | BA0e Wighi Dok
A0CC11. 1 Determine specifications of the Battery sysiem 1.2, 3, PSO# 3 L1, 1 L8
201CC11. 2 ;lﬁignll'e Baltery syslem 1. 2,3, FSO# 3 L1, L2 L3
2010511, 3 uzle esch design option based on paramelars such as

safely, periomance and cost 12,3 PEOM 3 L, 2. L3
20ICC11, £ Tesling and validation of the design 1,2,3 PSO# 3 £ 1213
201CC11.5  perform safety test to miremize overcharging and overhealing 1,2, 3 PSO# 3 L, 1213

20Cc11. 8 pﬂrfi:nnﬂ fallure mode and effect analysis of the Batlery Systom 1,23, PS5O # 3 L, L2 L
1, Weally Contribgting | 2. Moderately Contrbuting | 3. Strongly Contrbuling, kor the altainment of respective POs
L1: Reramber | L¥: Undarstand | L3: Apply | L4: Analyze | L5: Evaiuale | L& Create, Dak:Depth of Knowledge

Deliverables
Determining specifications of Lhe Battery system

Eleciric Vehicle level spacifications, BV speciicalions into Battery System level speaifications. Bafary patenlial and foad
reguirement based on Electic Vehicle speciication, list vanous design oplions /| speciicalions available al each component
level of the Baltery system, selection of batlery system specifications lo sull specifications of cells ard modules, Batlery
system circuil based on Batlary applicalion, electical, mechanical or tharmal interface requirernents, statistical modelling and
stale diagrams for [he bafiery operations.

Designing the Battery system:;
Cross-functonal parneds o imagrale the battery into the final system, designing, building, and lasting code o salisfy dasign
requirements, handware, and software syslems for ballery protection, changing and gawging, design connections bebwean

anode f cathode terminals through use of suitable busbars, simulations of the designed cicuit, charging and discharging of
the battery in & conlrofizd manner.

Testing and validation of the design:

design areas whera checking and testing is essential, requirements for conltinuous automalion a3t case, correct application
for aciivation. using fechnelogies of trection baftery and baflery charger

Performing safety test:
test plans for batienes st the companent and sysiem leval, safety 1est to minimize overchanging and overhealing.
Performing cycle lest:

failure mode and effect analysis (FMEA) of The balery system, SoC for determining eleciolyle’s specific gravily in each cail
by using hydnometer,

Performing load Lest:
load tesling o remove AMPS from a batiery, electncal worst-case (cirouit pedormance), rgorous failure froot cause on ballery

e
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refated protlems
Assessment
Mode of Delary Offine | Caline
Mo. of transierabbe credits for redemption B {Six)
i i L -
Cradits validity 7 years from the dale of registration of the program and remains

HIL after redemption for the award of the degres.
Dedicated cerificate by the collaborating industries  Yes
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zmcmF: Industrial 10T 2 0 8 &
Version: 01.00
Duraton 150 hewrs {2 haours Sheary and B hours practcal per week) as specified above
Inzsiry Collabaralor M'5. HMI Engineering Services. Yisakhapalnam

Al the end of iha cowse. shudands will be able lo

Mapping with POs

Code Guu.rsn Outcomes PO/ PSOs Weigh Dok
ANCCIZY  Understand the basics of HOT & 10T 1,238 P50 3 L1-L3
20CCT2.2 prmrau the componants of DT & 10T 1,23&P3MM 3 Li-L3
MCCI123  Desoribe he Communication Technologies of laT 1,2 3& PSS K L1-L3
ICC124  Analyze the Visuakzation and Data Types of llaT 1.2, 3& PR i L1-L3
20ICC125  Describe the methads of Refrieving the data 1.2 35 P50 3 L1-L3
ICC126  Explain the Controd & Supenvisory Lewel of Aulomalion 1,2, 35 P50 3 L1-L3
Deliverables

MODUILE 1: htm:i:_mlinn & Architeciure

Theory

HiaT and cumﬂmﬂimﬂd. Ihe difference bebween loT and lloT, Architectung of 0T, KOT node, Challanges of (10T,
Practica
Enbroduction o Ml.i:nu. ESpE26S, Infroduction to raspbemy B

MODULE Z: BOT Components

Theary

Fundamenigs of Contral System, infroductions, components, ciosed loop & apan Ioop systam.

Introduction o Sensars (Descrption 2nd Woaking principle): Sansor, Types of sensors, working principle of basic

Sansors - Ulrasonid Sensar, IR sensor, MOI2, Temperature and Humadity Sansors (DHT-11), Digital switch, Bectro
Mechanical swiches.

Fractice

Measuremen! of temperalure & pressure values of The procass using raspbarry plinode mou

Modules and E-emurdl Intesizzing (IR sensor, Wrasonic sensors, S0d moisture sensor) using Raspberry pinods mew.
Waodules and Actuatons Interfacing (Pelay, Mater, Buzzer) using Raspbeny pinode mou,

MODULE 3: Communication Technologies of laT

Thedry

Communication Profodois: IEEE B0Z 15.4, ZigBee, Z Wave, Bluelogth, BLE, NFC, RFID

Industry standards communication technoiogy (LoRAWAN, OPC LA, MQTT), connectng mto exsting Modbus and
Profibus technolagy, wireless netwark communicatian,

Praclice

Demansteation of MOTT communication

Damanstration of LoRa communication.

MODULE 4: Visualization and Data Types of lloT

Theary
Front-and EDGE devices, Enterprise data for [laT, Emerging descriptive data standards for 1o T, Cloud data base. Cloud

computing, Fog or Edge compufing. Connacsing an Arduino/Raspbaerry pd to the Web: Introduction, setting up the
Arduino/Raspberry pi development emvirorment, Oplions for Infemel connectivily with Asduino, Configuring your

s
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ArduireiREspoerry o boand dor the loT

Practice

Visualization of t{liverie sensor dala using dashioard (pad of koT's ‘canlrol panel’)
Sending alerl message fo the user. ways to control and inkesact with your enviranimenl)

MODULE 5: Retrieving Data

Theary

Exiraction from Welr Grabbing fe conlend from a wab page, Sending dafa on the wety, Troubleshooling besss Arduing
issues, Types of loT interaction, Maching o Machine inferaciion (M2M),

Praciice

Device conlrol using mobile Apps or ihrough Web pages

Maching b Machine commiunicalion.

MODULE &: Cunlml & Supervisory Level of Autemation

Theory
Programmable logic cenlraller (PLC), Reak-time canlral syslam, Suparvisary Cantrol & Cala Acquisition (SCADA). HM In

an aujomaltion process, ERP & MES

Pracice

Digeal kogic gates programming using ladder disgram

Implementa%ian of Baolesn expression using ladder diagram.

simulation of PLC ko understand the process canlrol conced,
[

MODULE 7: Application of HOT
Case study: Healll manitoning, lol sman city, Smart imigation, Robat surveilance.
Assessment
Mode of Delivery Oiffini { Cinline
Mo, of transferable credits for redemplion B (Six)
7 years from (he date of registrafion of the program and
Credis wlehly remains MIL after rademption for the award of the degres

Dedicated cenificate by the collaboraling indusiries  Yes
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Chairman
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