ANNA UNIVERSITY, CHENNAI

PROGRESS THROUGH KNOWLEDGE

UNDERGRADUATE CURRICULUM (NON-AUTONOMOUS AFFILIATED INSTITUTIONS)

Programme: B.E., Biomedical Engineering Regulations: 2025

Abbreviations:

HUM - Humanities (Languages, Management, Heritage, L — Laboratory Course
and others)

BS - Basic Science (Mathematics, Physics, Chemistry) T - Theory

ES - Engineering Science (General (G), Programme LIT — Laboratory Integrated Theory
Core (PC), Programme Elective (PE) & Emerging

Technology (ET))

SD - Skill Development PW — Project Work

SL — Self Learning IPW — Internship cum Project Work
CDP — Capstone Design Project DIC — Department Introductory Course
OE - Open Elective TCP - Total Contact Period(s)

Program Outcomes

1. Engineering Knowledge: Apply math, science, and engineering fundamentals to
complex problems.

2. Problem Analysis: Identify and analyze complex problems using research and
sustainability principles.

3. Design Solutions: Design systems and processes considering health, safety, cost,
culture, and environment.

4. Investigations: Use experiments, modelling, and data analysis to reach valid
conclusions.

5. Engineering Tools: Apply modern tools for modelling and problem-solving,
recognizing their limits.

6. Society & Environment: Assess societal, legal, and environmental impacts of
engineering solutions.

7. Ethics: Commit to ethics, human values, diversity, and legal compliance.

8. Teamwork: Work effectively as an individual and in multidisciplinary teams.

9. Communication: Communicate clearly in reports, presentations, and
documentation across diverse groups.

10.Management & Finance: Apply management and economic principles in projects
and teamwork.

11.Lifelong Learning: Engage in continuous learning, adapt to new technologies, and

think critically.
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Program Specific Outcomes:

1. To design, develop, and analyze biomedical devices and systems for real time

Applications.

2. Utilize modern computational tools,

Techniques in the health sectors.

instrumentation, and biomedical imaging

3. To keep pace with advancements in biomedical technology and demonstrate

Research aptitude, collaborate effectively in teams and uphold ethical practices

Semester -1
Periods /
NS(;_ Cg:;see Course Name C_;);;:e Week Credits|Category
L-T-P | TCP

1. | MA25C01 | Applied Calculus T 3-1-0 4 4 BS

o | EN25C01 |English Essentials — | T 2-0-0 2 2 HUM
3 | UC25HO1 fﬁnﬁz 'oyu/ Heritage of T 100 | 1 1 | HuM
, EEwom DuESete v a0 3 3 Eseo
5. | PH25C01 |Applied Physics — | LIT 2-0-2 4 3 BS

6. | CY25C01 |Applied Chemistry - | LIT 2-0-2 4 3 BS

7 | CS25C01 |Computer Programming: C LIT 2-0-2 4 3 ES (G)
g | ME25C04 |Makerspace L 0-0-4 4 2 SD

g | UC25A01 |Life Skills for Engineers — I* - 1-0-2 3 1 HUM
10. | UC25A02 | Physical Education — I* - 0-0-4 4 1 HUM
11, NCC / NSS /NSO - - --- --- -

Total Credits | 33 23
*Audit Course
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Semester - Il

Periods /
NS¢; Cg‘::: Course Name C.cla_ursee Week Credits Category
' YP® lLTp TCP
1. | MA25CO02 |Linear Algebra T 3-1-0 4 4 BS
S0P I&EbLD
2. |UC25H02 | @srmflevmuiaptd / Tamils T 1-0-0 1 1 HUM
and Technology
3. | ME25CO02 | Engineering Mechanics T 3-1-0 4 4 ES (G)
4. | PH25CO07 | Medical Physics T 2-1-0 3 3 BS
5. |BM25CO01 | Anatomy and Physiology LIT 3-0-2 5 4 ES (PC)
6. | BM25C02 Dlosciences for Medical LT | 302 5 4 ES (PC)
Engineering
7. | EN25C02 |English Essentials — Il LIT 1-0-2 3 2 HUM
8. | UC25A03 |Life Skills for Engineers — I1* --- 1-0-2 3 1 HUM
9. | UC25A04 |Physical Education — II* --- 0-0-4 | 4 1 HUM
10.| ME25C0s5 | Re-Engineering for L | 004 4 2 SD
Innovation
11. Foreign Language” LIT 1-0-2 3 1 HUM
Total Credits | 35 27
A Deutsch / Japanese / Korean *Audit Course
Semester - Il
Periods /
NS(; Cgl::: Course Name C_orursee Week Credits | Category
' YPe I\ 1-pP| TCP
1. | BM25C03 | Electric Circuit Analysis T 2-1-2 5 4 ES (PC)
o | BM25C04 | Electronic Devices and Circuits T 3-0-0 3 3 ES (PC)
3 BM25C05 | Sensors and Measurements LIT 3-0-2 5 4 ES (PC)
4 | BM235C06 | Healthcare Data Analytics LIT | 2-0-2 4 3 ES (PC)
5. Skill Development Course — | LIT 1-0-2 3 2 SD
6. | BM25C07 Devices and Circuits L 0-0-4 4 5 ES (PC)
Laboratory
- EN25C03 English Communication Skills L 0-0-2 | 2 1 HUM
Laboratory — |
Total Credits 26 19
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Semester-1IV

S. | Course Course Periods/
Nc; Code Course Name Tvbe Week Credits | Category
' YPe TLT-P TCP
1 MA25C06 |Izrobablllty and Random T 310 4 4 BS
: rocesses
2 | BM25C08 | Biomedical Instrumentation T 3-0-0 3 3 ES (PC)
3. | BM25C09 A_nalo_g and Digital Integrated T 3-0-0 3 3 ES (PC)
Circuits
4. | BM25C10 | Biocontrol Systems T 3-0-0 3 3 ES (PC)
5. | BM25C11 Medical Ethics and Regulatory T 3.0-0 3 3 ES (PC)
Standards
6. Skill Development Course — |I LIT 1-0-2 | 3 2 SD
2 [EN25C04 English Communication Skills L 0-0-2 | 2 1 HUM
: Laboratory — I
Analog and Digital Integrated
8. |BM25C12 | (i cits Laboratory L 0-0-4 | 4 2 ES (PC)
Total Credits 25 21
Semester-V
Periods /
NS(; ng;see Course Name CfI)_ursee Week Credits | Category
' YPe 1P| TCP
1 Dlagnostlc and Therapeutic T 3-0-0 3 3 ES (PC)
Equipment
2. Radiological Equipment T 3-0-0 3 3 ES (PC)
3. Programme Elective — | T 3-0-0 3 3 ES (PE)
4. Programme Elective — Il T 3-0-0 3 3 ES (PE)
5 Microcontrollers and Embedded LT 3-0-2 5 4 ES (PC)
Systems
6 Dlscrete'Tlme Signal LIT 3.0-2 5 4 ES (PC)
Processing
7. Skill Development Course — I LIT 1-0-2 3 SD
8. Industry Oriented Course — | LIT 1-0-2 3 1 SD
9. Summer Internship LIT 0-0-4 4 2 SD
Total Credits 32 25
For Honours Degree
Capstone Design Project —
1. Level | CDP | 0-0-12 | 12 6 SD

(OR)
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1. Honours Elective — | T 3-0-0 3 3
2. Honours Elective — I T 3-0-0 3 3
For Minor Degree
1. Minor Elective — | T 3-0-0 3 3
2. Minor Elective — I T 3-0-0 3 3
Semester - VI
Periods /
S. | Course Course Name Course Week Credits Category
No. | Code Type | L-T-P | TCP
1 . ,
Advanceq Dlagpostlc and T 3-0-0 3 3 ES (PC)
therapeutic equipment
2. Biomechanics T 3-0-0 3 3 ES (PC)
Open Elective T 3-0-0 3 3 ES (OE)
4.
Programme Elective — Il LIT |3-0-2 5 4 ES (PE)
5. Industry Oriented Course — I LIT [1-0-2 3 1 SD
6. . . .
Biomedical System Modeling L 0-0-4 4 5 ES (PC)
Laboratory
7 : : .
Dlagnostlc and Therapeutic L 0-0-4 4 5 ES (PC)
Equipment Laboratory
8. Self-Learning Course —-- —-- 0 1 SL
Total Credits | 25 19
For Honours Degree
1. Capstone Design Project — Level Il| CDP |0-0-12 | 12 6 SD
(OR)
1. Honours Elective — I T 3-0-0 3 3
2. Honours Elective — IV T 3-0-0 3 3
For Minor Degree
1. Minor Elective — IlI T | 300| 3 3
2. Minor Elective — IV T 300 | 3 3
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Semester — VIl
Periods /
S. Course c N Course Week Credits Category
No. Code ourse Name Type | L-T-P | TCP
1 CllmaFe Chgnge and T 2-0-0 | 2 5 HUM
Sustainability
2
Programme Elective — IV T 3-0-0 3 3 ES (PE)
3 Programme Elective — V T 3-0-0| 3 3 ES (PE)
4
Hospital Management T 3-0-0| 3 3 HUM
5
Wearable Systems T 3-0-0| 3 3 ES (PC)
6 !nnovatlon and Entrepreneurship LIT 2.0-2 | 4 3 .
in Healthcare
7
Medical Image Processing LIT 3-0-2 5 4 ES (PC)
8 . -
Hospital Training* - - -- 2 SD
Total Credits | 23 23
For Honours Degree
1 Capstone Design Project — CDP | 0-0-12 12 5 sD
Level Ill
(OR)
1. Honours Elective — V T 3-0-0| 3 3
2. Honours Elective — VI T 3-0-0| 3 3
For Minor Degree
1. Minor Elective — V T 3-0-0| 3 3
2. Minor Elective — VI T 3-0-0| 3 3
Semester - VIl
Periods /
Nsc; Cg:;ze Course Name C_(r)urze Week Credits | Category
: YP® T 1P| TCP
Project Work / Internship cum| PW /
1 Project Work pwy 00167 16 8 SD
Total Credits 16 8
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PROGRAMME ELECTIVE COURSES: STREAMS

. . . .- Medical Device Assistive Management
Bio Engineering | Digital Health Development Technology Healthcare
. , Biosignal Foundation Skills in| Extended Reality in -
Biomaterials . Clinical
Processing Integrated Product Healthcare . .
Engineering
Development
Artificial Organs| Telehealth Medg:;iDiwce F\:Eenhail:!z?it;]on Hospital Planning
and Implants Technology g g g and Management
Brain Advancements in Physiological
Neural Computer Healthcare I\/)I/o dellii Medical Waste
Engineering Interface and Technology g Management
Applications
Principles of . . . . Assistive Technology| Economics and
Tissue Biometrics Rapid Prototyping and devices Management for
Engineering Engineers
Soft ,
. Health Computing Internet (.)f Medical Robotics in Medicine| Forensic Science
informatics . Things .
and its in Healthcare
applications
. . . . . Quality
BIOMEMS Deep Biomedical Optlcs Sports Engineering Management in
Learning and Photonics and Technology Hospital
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MA25C01 Applied Calculus

Course Objectives:

e To provide technical competence of modelling engineering problems using
calculus.

e To apply the calculus concepts in solving engineering problems using analytical
methods and computational tools.

Differential Calculus: Functions, graph of functions, New functions from old functions,
Limit of a function, Continuity, Limits at infinity, Derivative as a function, Maxima and
Minima of functions of single variable, Mean value theorem, Effect of derivatives on the
shape of a graph.

Activities: Visualization of the functions, Maxima and Minima of a function using open-
source software, Solving of Competitive Examination questions (Ex. GATE).

Functions of Several Variables: Partial derivatives, Chain rule, Total derivative,
Maxima and minima of functions of two variables, Method of Lagrange’s Multipliers,
Application problems in engineering.

Activities: Partial Derivatives with two or three variables, Maxima and Minima of a
function using open-source software, Solving of Competitive Examination questions (Ex.
GATE).

Integral Calculus: Fundamental theorem of Calculus, Indefinite integrals and the Net
Change Theorem, Improper integrals, Arc Length, Area of Region, Area of surface of
revolution.

Activities: Definite and Indefinite Integrals, Determination of Area, Solving of
Competitive Examination questions (Ex. GATE).

Multiple Integrals: Iterated integrals and Fubini’s theorem, Evaluation of double
integrals, change of order of integration, change of variables between Cartesian and
polar co-ordinates, evaluation of triple integrals-change of variables between Cartesian
and cylindrical and spherical co-ordinates.

Activities: Double integrals and triple integrals using open-source software, Solving of
Competitive Examination questions (Ex. GATE).

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Assignments (20%), Solution to application-oriented
problems using software (20%), Solving of GATE questions (20%), Internal
Examinations (40%).

References:

1. Anton, H., Bivens, I. C., & Davis, S. (2021). Calculus: Early transcendentals. John
Wiley & Sons.
2. Ron Larson and David C. Falvo,(2013), Calculus: an Applied Approach. Cengage
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Learning.

3. Stewart, J., Clegg, D., & Watson, S. (2019). Calculus: Early transcendentals.

4. Thomas, G. B., Jr., Weir, M. D., Hass, J., & Heil, C. (2018). Thomas' calculus: Early
transcendentals. Pearson.

5. Singh, K. (2019). Engineering mathematics through applications. Bloomsbury
Publishing.

6. Grewal, B. S. (2012). Higher engineering mathematics. Khanna Publishers.

E-resources:

1.  https://math.libretexts.org/Bookshelves/Calculus/Map%3A Calculus Early Tra
nscendentals (Stewart)/

2. https://openstax.org/books/calculus-volume-1/

https://tutorial.math.lamar.edu/Classes/Calcll/Calcll.aspx

4. SCILAB, https://www.scilab.org/

w

Description of CO PO PSO

Explain the meaning of derivative, integral,
CO1 |and their geometric and  physical - —
interpretations.

Apply  differentiation and  integration PSO1(2)
CO2 | techniques to compute maxima, minima, and PO1(3) PSO2(2)

area.

Analyze the behavior of single and PSO1(2)
CO3 | multivariable functions using derivatives and PO2(3) PSO3(1)

partial derivatives.

Utilize modern computational software and
online platforms to deepen understanding, PO5(2) PS02(3)
perform complex calculations, and visualize PO11(1) PSO3(1)
mathematical concepts.

CO4
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—

EN25C01 English Essentials — | -(I)- I; (2:

Course Objectives:
e Enhance learners’ listening and speaking skills to understand and deliver
speeches effectively
e Equip students with the skills to write clear, coherent, and grammatically
correct texts for various purposes.
e Strengthen the ability to comprehend, interpret, and analyse written English
across diverse contexts.

Speaking Skills: Self-Introduction (Tenses, Adjectives) Expressing opinions (Subject-
Verb Agreement), Participating in Conversations (Speech Acts - agreeing & disagreeing —
synonyms and antonyms)

Suggested Activities: Self-Introduction, Just a Minute (JAM) Video recording,
Situational role plays, Spell Bee, Word Substitution, Usage of Apps.

Listening Skills: Listening to Simple Conversations (Understanding tone and intent),
Short Speeches / Stories, Extracting information, Pronunciation, Listening to Various
Accents.

Suggested Activities: Listening and Repeating, Gap fill exercises, Note-taking

Reading Skills: Reading Strategies — (Skimming, scanning, predicting) intensive
reading - short passages and long passages on suggested themes (Sentence Patterns,
Prefixes and suffixes, idioms and phrases).

Activities: Reading - newspaper and digital articles, Cloze, Reading comprehension,
note making and summarising,

Writing Skills: Word Substitution, Sentence Formation, Hints Development (Guided
Writing), Writing Different Types of Paragraphs - (Sentence Structure) — Letter Writing /
Emails (Informal)

Activities: Error Detection, Picture and poster description, Descriptive, Narrative and
Comparative paragraphs, Brainstorming and Mind Mapping - Informal letters/ Emails

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz (10%), Assignments (20%), Speaking Task (10%),
Reading Task (10%), Writing Task (10%), Internal Examinations (40%).

References:
1. Miller, K. Q., & Wahl, S. T. (2023). Business and Professional Communication:
KEYS for Workplace Excellence (5th ed.). SAGE Publications.

2. Kumar, Sanjay & Pushpalatha. (2018). English Language and Communication
Skills for Engineers. India: Oxford University Press.

3. Sharma, S., & Mishra, B. (2024). Communication Skills for Engineers and
Scientists (2nd ed.). PHI Learning.

E-resources:
1. Cambridge English — https://www.cambridgeenglish.org/learning-
english/grammar-and-vocabulary/
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2. Perfect English Grammar — https://www.perfect-english-grammar.com/
3. British Council — Learn English - https://learnenglish.britishcouncil.org/grammar
4. Speechling — https://speechling.com/
5. mePro by Pearson — https://mepro.pearson.com/
6. TED Talks — https://www.ted.com/
Description of CO PO PSO
CO1 Listen and comprehend spoken English, take and -—- ---
draft notes.
co2 | Apply vocabulary and grammar appropriately to | PO1(3) PSO1(2)
communicate in written and spoken forms. PSO3(3)
co3 Analyze texts in different contexts using appropriate PO2(2) PSO2(1)
reading strategies.
co4 Cpmrpumcate thoughts and ideas in real life | pQg(2) PSO3(2)
situations.
CO5 Develop ~ communication  skills  relevant to| po11(1) PSO3(3)

engineering and technology.
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. L T P C
UC25H01 ST ry

1 0] 0 1

Qums wHmib @es&ESwb: @BHW ks GOLUBsE, Homall Qumbsdr, Sl @
QFLawry, sWp FaalERIWBIGH, FheE QQERUWSHET FIOWEF FTFUDM ST, FHISH
@SR WSH LURTH0 Smd, HpHGmefley Gemaening HHHSHHE&6T, SN STLILNWMGIGET,
SUPESH6 FlneoT QUETHS FWBIGEOT FHTHEED, LSS @eusH WD, SppalmTF&H6eT mmiln
BIWeTMI&6T, FmmlevsRwniser, sl BHefear QevsRWSHar aeaTidFd, sl @evsSHw
aeTFER UL LTFHWMF WHMID UTTFHSTFeT & CWTHledr LmkigserflliL.

LrY - umenm eallWBsGE WHL HeTar eellWnkgs6T eueny - FlHUE Hemev: HFHEH6 (NG Heier
FHLMBIGET a6, BAUTET Feneu&seT, LpBIGIQWlery Wmmild Heufsear sWnflés@n ensellenerLl
QUTBLGET, QUITDeMNGET, G5 QFUIWD Sy, &G FMUBISET, BTLBGLILMS Q&UIaIMBISET,
Gwiflpeneruiev S HeuaTEbelT Flenev, @ emaFs &Hal&6T, LB HIGLD, Lienm, 6560 60T, WITLD, BHITHV6UTLD,
s Fseflar Fensgs QUITBeTTSTT aurmpailey Gamallevserfler LimkiG.

BILOULME SHemeuseT nmmilb ey ellememwmLB&6T: QFHEFSS, HISTLLL, allvalium’ (),
560011 WLITEIT S &5, 2UIN6VITL L LD, GHMTeLLITEM6UE Fnd g, FlevldUIML LD, euaTil, LiedwmLLD, SLiLpFaerfler
aflememwiml_ (B &6

S0l 6rfledr Hemevorss C&H ML LM &6IT: HL0LN 55 T 60T & Tal T KIS EHLD, 696VMHI &S EHLD, Q& Teua UL WD
LOHMID  FHS QEEHWLSH0 &N WwHmbn Ums CaTLumhser, suWlprser Gummniul
SMECHTLLMEH), FRISHTVSEH SLINHESH 6 TS SMIaD, Hevallhd, FHIGSHTE HHJHEISHEHH Slemm
(P&HBIGEHL, FRIGHTOSHO gHmING WLHMD @MEGS, &HLOUSGLHS BThH &l Camyprserfler
Qeumm.

@QHHW CHFFAW @uEsD ML @HHW LeTUTLIyME&GS SWlpFsefler LumsefllL: @BHwWw
G sameul1CUMleL HLllpisetler Lk, @iE W maller LImLiLGH serfle SdlLbL Lieoor LML Q60T ST&&LD,
sunflwmams @WesL, @hHW WGHSSUEHO, FH665 WBSSUSHET UGG H66all H&ET,
MEBQWWRSSILILIG 56T, SLALDL LSS 5BIS6 60T 288 aIIeumml.

References:

1. sUlPE UMM — WESHEBWL LemUThL — C&5.6%. etemer (Qeuefllui®: sALBETGH LUMTLBETEO WMmMmID

HevelluNwey LieoollaeT sLpsLD).

sevoflenflg LA — (WeneTeu] G 6v. &HSTWD. (a6 LNT&HTLD).

Bl — 6UaSE BHEHSHMTUI FRIGSHT BT BMEHGW0 (QAFTLW Semm Qeusfluf®h)

QUMBEMB — QL MHMMEIEHT BI&F&M0. (Q5TLedWe Sienm Geueflui®)

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

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International Institute

of Tamil Studies.

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

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

9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by: Department
ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby: The
Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Bookand
Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book.

ook wd
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UC25H01 Heritage of Tamils

L T]|P]C
1 0] 01

Language and Literature: Language Families in India, Dravidian Languages, Tamil
as acClassical Language, Classical Literature in Tamil, Secular Nature of Sangam
Literature, Distributive Justice in Sangam Literature, Management Principles in
Thirukural, Tamil Epics and Impact of Buddhism & Jainism in Tamil Land, Bakthi
Literature Azhwars and Nayanmars, Forms of minor Poetry, Development of Modern
literature in Tamil, Contribution of Bharathiyar and Bharathidhasan.

Heritage - Rock Art Paintings to Modern Art — Sculpture: Hero stone to modern
sculpture, Bronze icons, Tribes and their handicrafts, Art of temple car making,Massive
Terracotta sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari, Making of
musical instruments, Mridhangam, Parai, Veenai, Yazh and Nadhaswaram, Role of
Temples in Social and Economic Life of Tamils.

Folk and Martial Arts: Therukoothu, Karagattam, Villu Pattu, Kaniyan Koothu,
Oyillattam, Leatherpuppetry, Silambattam, Valari, Tiger dance, Sports and Games of
Tamils.

Thinai Concept of Tamils: Flora and Fauna of Tamils & Aham and Puram Concept
from Tholkappiyam and Sangam Literature, Aram Concept of Tamils, Education and
Literacy during Sangam Age, Ancient Cities and Ports of Sangam Age, Export and
Import during Sangam Age, Overseas Conquest of Cholas.

Contribution of Tamils to Indian National Movement and Indian Culture:
Contribution of Tamils to Indian Freedom Struggle, The Cultural Influence of Tamils over
the other parts of India, Self-Respect Movement, Role of Siddha Medicine in
Indigenous Systems of Medicine, Inscriptions & Manuscripts, Print History of Tamil
Books.

References:

1. SUALPSE QITITM — ID&SHEHLD Lietor LITEID — G&.88%. LlaTemeT (Qaueflui®): SLALDBIT®H LML HT60

wHmih sevellulley Lieooll&6T &LpssLn).

Geootleofl G LAl — (nemeTal] @) 6v. &HSTLD. (Nl&L 60T L1T&TLD).

FLo1q — emauen s BHHHNTUI FHIGESTL BT BTHFSEM (Q&5TLSW Slemm Qeueflui®)

QUITIHEMIE — SL,MMMEIGT BM&H&0. (Q5meuedley Sienm Qalerflui®)

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

Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by: International

Institute of Tamil Studies.

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

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

9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil
Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby:
The Author)

11.  Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Book
and Educational Services Corporation, Tamil Nadu)

12.  Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book.

ok wN
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EE25C04 Basic Electronics and Electrical Engineering

Course Objectives:

e Students will understand the fundamentals and evolution of electronics, electrical
systems

Basic Electronics: Passive and active components — Resistors, Capacitors, Inductors-
Types, features and specification, Energy band diagram of conductors, semiconductor,
insulator — Intrinsic & extrinsic semiconductor - types. PN junction diode — zener diode.

Activities: VI characteristics of PN junction and Zener diode.

Electrical Machines: Construction, Principle of Operation, Basic Equations and
Applications - DC Generators, DC Motors, Single Phase Transformer, Single phase
Induction Motor, Three phase Induction Motor, Three phase Alternator, Stepper and
BLDC motors.

Activities: Demonstration of Electrical Machines.

Measurements and Instrumentation: Functional elements of an instrument, Standards
and calibration, Operating Principle, types - Moving Coil and Moving Iron meters,
Measurement of three phase power, Energy Meter, Instrument Transformers-CT and
PT, DSO- Block diagram- Data acquisition.

Activities: Demonstration of measuring equipment’s

Basics of Power Systems: Power system structure -Generation, Transmission and
distribution, Various voltage levels, Earthing — methods of earthing, protective devices-
switch fuse unit- Miniature circuit breaker- molded case circuit breaker- earth leakage
circuit breaker, safety precautions and First Aid

Activities: Demonstration of Earthing and safety precautions in electrical circuits

Sensors and Transducers

Solenoids, electro-pneumatic systems, proximity sensors, limit switches, piezoelectric,
hall effect, photo sensors, Strain gauge, LVDT, piezo electric crystals, differential
pressure transducer, optical and digital transducers, Smart sensors, Thermal Imagers

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz (10%), Assignments (40%), Internal Examinations
(50%)

References:

1. Bell, D. (2008). Electronic devices and circuits (5th ed.). Oxford University Press.

2. Tooley, M. A. (2006). Electronic circuits: Fundamentals and applications (3rd ed.).
Elsevier Limited.

3. Malvino, A., & Bates, D. J. (2012). Basic electronics: Problems and solutions (8th
ed.). Tata McGraw-Hill Publishing Company Pvt. Ltd.
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4. Hughes, E. (2016). Electrical and electronic technology (12th ed.). Pearson.

5. Theraja, B. L. (2014). A textbook of electrical technology (Reprint ed.). S. Chand
& Company.

E- Resources:

1. https://ocw.mit.edu/courses/electrical-engineering-and-computer-science
2. https://www.khanacademy.org/science/electrical-engineering

Description of CO PO PSO

CO1 Understand and explain basic electrical and electronic . i
concepts.

Apply and analyse electrical circuits in real-time | PO1 (3)
co2 applications. PO2 (1) PSO1(3)

co3 Identlfy and_ utlllge key gleqtrlcal and electronic devices PO2 (3) | PSO2(3)
used in engineering applications
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PH25C01 Applied Physics — |

Course Objective(s):

e To impart knowledge and expose the essentials of physics in various engineering
applications.

Properties of Matter: Elasticity, Cantilever —Young’s modulus (non-uniform bending),
Girders: Bridges and buildings, Viscosity: Stokes method — Surface tension: drop weight
method, Thermal expansion, Thermal stress, Bimetallic strips, Expansion joints

Practical: Non-Uniform bending, Young’s modulus of the material, Torsional pendulum,
Rigidity modulus of the wire and moment of inertia of the disc.

Activities: Virtual demonstration of thermal stress.

Oscillations: Simple Harmonic motion, Torsional pendulum, Couple per unit twist,
Damped and Forced Oscillation

Waves: Waves on a stretched string, Energy and Power, standing waves, Ultrasonics,
piezo-electric method, Acoustic grating, Electromagnetic waves: Maxwell equation,
Production of EM waves by dipole antenna, Propagation of EM waves in free space,
wave equation, Cell phone reception

Practical: Melde’s string experiment, Frequency of an electrically vibrating metal tip.

Activities: Virtual demonstration of propagation of EM waves

Quantum Mechanics: Black body radiation, Photoelectric effect, de Broglie hypothesis-
Schrodinger Wave equation, Particle in a box (infinite potential well, three-dimensional
box), Barrier penetration and quantum tunnelling.

Practical: Photo-electric effect — Determination of Planck’s constant.

Activities: Virtual demonstration of Scanning Transmission Electron Microscope

Applied Optics: Interference: Air wedge, Michelson’s Interferometer, Fiber optics:
Structure of a fiber — Fiber Optic Communication System — Fiber Sensors (Virtual demo)
— Displacement, pressure sensor and Temperature sensor - Einstein Co-efficient -
Nd:YAG laser, COz2 laser (construction, functioning and applications), dye laser

Practical: Ruling width of Compact disc using Laser, Thickness of a thin sheet/wire using
Air wedge Method.

Activities: Demonstration of sensors and applications of Lasers

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%

Assessment Methodology: Quiz (5%), Assignments (20%), Flipped Class (5%),
Practical (30%), Internal Examinations (40%)
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References:

1. Young, H. D., & Freedman, R. A. (2020). University physics with modern physics.
Pearson.

2. Gaur, R. K, & Gupta, S. L. (2022). Engineering physics. Dhanpat Rai Publications.

3. Mathur, D. S. (2010). Elements of properties of matter. S. Chand Publishing.

4. Griffiths, D. J. (2018). Introduction to quantum mechanics. Cambridge University
Press.

5. Silfvast, W. T. (2008). Laser fundamentals (2nd ed.). Cambridge University Press.

E-resources:

1. Barrier penetration problem and Quantum tunnelling:
https://archive.nptel.ac.in/courses/115/104/115104096/

2. EM waves and wireless channelling:

https://onlinecourses.nptel.ac.in/noc24 ee31/preview

CO2 Laser : https://onlinecourses.nptel.ac.in/noc25 ph03/preview

Bimetallic Strips _ https://www.youtube.com/watch?v=WZQ8IvxdzDk

Cell phone Reception_ https://www.youtube.com/watch?v=1JZG9x VOwA

Dipole Antenna_ https://www.youtube.com/watch?v=4xF1Fq2wB1|

Optical Sensors__ https://auece.digimat.in/nptel/courses/video/108106173/L02.html

Scanning Tunnelling Electron Microscope

https://www.youtube.com/watch?v=XNYZYbXNWQA

© N O Ok W

Description of CO PO PSO

CO1 | Explain the physics concepts in various applications. -

co2 | Apply the principles of wave optics and laser physics | by (3) PSO1(2)

in practical systems. PS02(2)
. , . PSO1(2)
Analyse the behaviour of materials under different
cos conditions. PO2(2) PSO3(1)

Conduct experiments in groups and interpret the | PO4(3) PSO1(2)

CO4 | yata. PO8(1) | PS02(2)
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CY25C01 | Applied Chemistry — |
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Course Objectives:

e To provide students with a solid understanding of the chemical principles for
engineering applications.

e To introduce the chemical properties of materials and how these properties
influence the selection and use of materials in engineering systems.

e To impart practical applications of chemistry in commonly used engineering
devices.

Water Technology: Water quality parameters and standards. Industrial feed water —
Remediation. Municipal water treatment. Desalination.

Practical: Analysis of alkalinity, hardness and dissolved oxygen.

Activity: Coagulation of water sample using Alum

Nano-chemistry: Classification, Size-dependent properties. Preparation of
nanomaterials, Top-down and Bottom-Up approaches, Applications (Flipped classroom).

Practical: Preparation of nanoparticles by Sol-Gel method.

Electrochemistry: Electrochemical cell, Electrode potential, Redox reaction.
Conductivity of electrolytes — Factors.

Practical: Conductometric titrations

Activity: Electrochemical cell demonstration

Corrosion & Control: Chemical and electrochemical corrosions, galvanic series,
factors influencing corrosion, Electrochemical protection. Organic and Inorganic coating.

Practical:
+ Corrosion study by weight loss and salt spray method.
* Potentiometry/UV-visible spectrophotometer.

Activities: Case Study on Corrosion in Pipelines and Electronics, Control measures for
a corroded metal

Batteries: Conventional, Contemporary and Emerging battery storage technologies,
Primary & Secondary Batteries, Battery Pack, Battery Materials, Performance
Parameters, Testing, Safety aspects.

Practical: Measurement of EMF, Internal Resistance, Charge and Discharge
Characteristics.

Activities: Demonstration of battery pack in e-vehicles.

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%

Assessment Methodology: Quiz (5%), Assignments (20%), Flipped Class (5%),
Practical (30%), Internal Examinations (40%)

References:

Page 19 of 76




. Jain, P. C., & Jain, M. (2015). Engineering Chemistry. Dhanpat Rai Publishing

Company (P) Ltd.

. Dara, S. S. (2004). A Textbook of Engineering Chemistry. Chand Publications.
. Sachdeva, M. V. (2011). Basics of Nano Chemistry. Anmol Publications Pvt Ltd.
. Friedrich, E. (2014). Engineering Chemistry. Medtech.

E-Resources:

1.

Water and Wastewater Engineering (Prof. Ligy Philip, IIT Madras) —
https://nptel.ac.in/courses/105106202.

2. Electrochemical Energy Systems (Prof. S. Mitra, IIT Madras) —
https://nptel.ac.in/courses/113106028.
3. Corrosion (Prof. Kallol Mondal, IIT Kanpur) —
https://nptel.ac.in/courses/112104088
4. Chemistry of Battery Systems (Prof. V. R. Marathe, |IT Madras) —
https://nptel.ac.in/courses/115106130
5. Resource on all battery types, testing, and safety —
https://batteryuniversity.com/articles
Description of CO PO PSO
Understand the importance of chemistry applications
CO1 : , : ---
with underlying mechanisms.
: o : PSO1(2)
CO2 | Apply the chemistry concepts in widely used devices. | PO1(3) PSO2(2)
Analyse the effect of various chemical parameters on PSO1(2)
cos performance of engineering systems. PO2(2) PSO2(1)
co4 Perform experimentations as a group and interpret | PO4(3) PSO2(2)
the results. PO8(1) PSO3(2)
Communicate findings through case studies and PS02(2)
COs reports POS(1) PSO3(3)
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CS25C01 Computer Programming: C Ié 0 >

Course Objectives:
e To equip engineering students with the foundational knowledge and practical skills in ‘C’
programming to analyse and solve computational problems effectively.

e To foster problem-solving, critical thinking, and modular programming skills essential for
engineering domains.

Introduction to C: Problem Solving, Problem Analysis Chart, Developing an Algorithm,
Flowchart and Pseudocode, program structure, Compilation & Execution process,
Interactive and Script mode, Comments, Indentation, Error messages, Primitive data types,
Constants, Variables, Reserved words, Arithmetic, Relational, Logical, Bitwise, Assignment,
Conditional operators, Input/Output Functions, Built-in Functions.

Practical: Create Problem Analysis Charts, Flowcharts and Pseudocode for simple C
programs (Minimum three).

Control Structures: if, if-else, nested if, switch-case, while, do-while, for, nested loops, Jump
statements.

Practical: Usage of conditional logics in programs. (Minimum three)

Functions: Function Declaration, Definition and Calling, Function Parameters and Return
Types, Call by Value and Call by Reference, Recursive Functions, Scope and Lifetime of
Variables, Header files and Modular Programming.

Practical: Usage of functions in programs. (Minimum three)

Strings & Pointers: One-dimensional and Multi-dimensional Arrays, Array operations and
traversals, String Handling: String declaration, input/output, string library functions, Pointer
arithmetic, Pointers and Arrays, Pointers to function, Dynamic memory allocation.

Practical: Programs using pointers, dynamic memory, pointer arithmetic, string
manipulations, array operations. (Minimum three)

Structures & Unions: Defining and using structures, Array of structures, Pointers to
structures, Unions and their uses, Enumerations.

Practical: Program to use structures and unions

File Operations: Open, read, write, close file operations, Binary vs Text files, File
pointers, Error handling in file operations.

Practical: Programs reading/writing data in text and binary files (Minimum three).

Standard Libraries & Header Files: Using standard libraries like stdio.h, stdlib.h,
string.h, math.h, Creating and using user-defined header files and libraries.

Practical: Use of standard and user-defined libraries in solving problems. (Minimum three),
Project (Minimum Two)

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%

Assessment Methodology: Quiz (5%), Project (15%), Assignment Programs (25%), Practical
(25%), Internal Examinations (30%)

References:

1. Thareja, R. (2021). Programming in C . Oxford University Press.
2. Balagurusamy, E. (2019). Programming in ANSI C. McGraw Hill Education.
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Kanetkar, Y. (2020). Let us C. BPB Publications.

Kalicharan, N. (2022). Learn to program with C: An introduction to programming using

the C language. Apress.

Forouzan, B. A., &amp; Afyouni, H. (2023). Computer science: A structured programming

approach in C (4th ed.). Cengage.

E-resources:

1.
2. GeeksforGeeks - C Programming - https://www.geeksforgeeks.org/c-programming-

Learn-C.org - https://www.learn-c.org/

language/
3. GNU C Library Documentation - https://www.gnu.org/software/libc/manual/
4. “Introduction to C Programming”, Swayam MOOC Course,
https://onlinecourses.swayam2.ac.in/imb25_mg71/
Cco Description of CO PO PSO
CO1 | Explain the potential usage of ‘C’ in engineering - -—-
applications
CO2 | To apply the concepts of ‘C’ in solving engineering PO1 (2) | PSO1(3)
problems and formulate new projects. PO5 (2) | PSO3(1)
CO3 | Tointerpret the data and effectively communicate in PO2 (3)
PS02(3)
groups. POS8 (1) PSO3(1)
PO9 (1)
CO4 | Adapt new programming concepts and technologies in PO11 (1) | PSO2(1),
the profession. PSO3(3)
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ME25C04 Makerspace

Course Objectives:
e To impart practical skills in the assembly, disassembly, and welding of components
using appropriate tools and techniques.

e To provide hands-on training in electrical wiring practices, and the use of electronic
components, sensors, and actuators.

List of Activities

(A). Dis-assembly & Assembly Practices

i. Tools and its handling techniques.

ii. Dis-assembly and assembly of home appliances — Grinder Mixer Grinder,
Ceiling Fan, Table Fan & Washing Machine.

iii. Dis-assembly and assembly of Air-Conditioners & Refrigerators.

iv. Dis-assembly and assembly of a Bicycle.

(B). Welding Practices

i. Welding Procedure, Selection & Safety Measures.

ii. Power source of Arc Welding — Gas Metal Arc Welding & Gas Tungsten
Arc Welding processes.

iii. Hands-on session of preparing base material & Joint groove for welding.

iv. Hands-on session of MAW, GMAW, GTAW, on Carbon Steel & Stainless
Stell plates / pipes, for fabrication of a simple part.

(C). Electrical Wiring Practices

i. Electrical Installation tools, equipment & safety measures.

ii. Hands-on session of basic electrical connections for Fuses, Miniature
Circuit Breakers and Distribution Box.

iii. Hands-on session of electrical connections for Lightings, Fans, Calling
Bells.

iv. Hands-on session of electrical connections for Motors & Uninterruptible
Power Supply.

(D). Electronics Components / Equipment Practices

i. Electronic components, equipment & safety measures.

ii. Dis-assembly and assembly of Computers.

iii. Hands-on session of Soldering Practices in a Printed Circuit Board.

iv. Hands-on session of Bridge Rectifier, Op-Amp and Transimpedance
amplifier.

v. Hands-on session of integration of sensors and actuators with a
Microcontroller.

vi. Demonstration of Programmable Logic Control Circuit.

(E). Contemporary Systems

i. Demonstration of Solid Modelling of components.
ii. Demonstration of Assembly Modelling of components.
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iii. Fabrication of simple components / parts using 3D Printers.

iv. Demonstration of cutting of wood / metal in different complex shapes

using Laser Cutting Machine.

References:

1. Stephen Christena, Learn to Weld: Beginning MIG Welding and Metal Fabrication

Basics, Crestline Books, 2014.
2. H. Lipson, Fabricated - The New World of 3D Printing, Wiley, 1st edition, 2013.
3. Code of Practice for Electrical Wiring Installations (IS 732:2019)

Course Outcomes:

Description of CO PO PSO
coq | Demonstrate proper use and handling of basic hand . -
and power tools.
CO2 Carry_ out electrical Wiring.installatio.ns and_ repairs, PO1(3) PS02(1)
applying safety measures in domestic applications.
CO3 | Develop solid innovative models through software. PO5(2) PSO2(2)
co4 Adapt and follow safety protocols in the work PO11(2) PSO3(2)

environment.
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UC25A01 Life Skills for Engineers — |

Course Objectives:

e To equip engineering students with essential life skills encompassing personal
and emotional development, effective management of time and stress, financial
literacy, digital safety, and civic responsibility.

e To enhance self-awareness, interpersonal skills, and resilience to prepare
students for the professional and personal challenges of engineering careers and
life beyond academics.

Personal and Emotional Development: Self-Awareness & Personality, Emotional
Intelligence & Empathy, Positive thinking, Right attitude, Stress & Anger Management,
Goal-Setting & Time Management, Growth Mindset & Resilience.

Activities: Personality tests (MBTI, DISC), reflection journals, Empathy circle, role-
playing difficult conversations, Guided mindfulness sessions, stress relief toolkit
creation, Vision board creation, weekly time audit and planner, Group challenge
scenarios, resilience journal.

Management Skills: Financial Literacy: Budgeting & Saving, Nutrition, Health, and
Hygiene, Digital Literacy & Online Safety, Civic Responsibility & Ethics

Activities: Create a monthly budget, financial simulation game, Meal planning
workshop, physical wellness challenge, Social media audit, privacy and safety
scenarios, Community service, values debate.

Weightage: Continuous Assessment: 100%

Assessment Methodology: Assignments (20%), Flipped Class & Worksheets (10%),
Practical (30%), Internal Examinations (40%)

References:

1. Khera, S. (2003). You can win. Macmillan.

2. Levesque, H. (n.d.). Life skills 101: A practical guide to leaving home and living on
your own. (Publication year not specified)

3. Mitra, B. K. (2017). Personality development & soft skills (3rd impression). Oxford
University Press.

4. ICT Academy of Kerala. (2016). Life skills for engineers. McGraw Hill Education
(India) Private Ltd.

Description of CO PO PSO
CO1 Understand personality traits and emotional N .
intelligence, in interpersonal interactions.
PO7 (1)
CO2 | giccessiul mplementation of setgoals. || FO8(2) | PSO3(2)
' PO9 (2)
cO3 Develop ar}d implement begt practices |n.day- PO11 (3) PSO3(2)
to-day life, in terms of planning and execution.
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UC25A02 Physical Education - |
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Course Objectives:

e To impart the fundamentals of physical education for development of students’
physical, mental, and social well-being.

e To instill a lifelong appreciation for physical activity towards the development of
positive attitude and fostering values of team work and sportsmanship.

Introduction to physical education: Exercise for Good Posture — Conditioning and
Calisthenics for Before start, Jogging, Bending, Twisting, Standing, Sitting and
Relaxation, Training on First Aid practices.

Participation of athletic events: Rules and regulations of important athletic events,
Sprint, Jumps, Throws and Hurdles.

Skill development in any one of the following outdoor games: Basket Ball, Volley
Ball, Ball Badminton, Football, Hockey, Kho-Kho, Kabaddi, Cricket, Hand ball and
Tennis.

Skill development in any one of the following indoor games: Shuttle Badminton,
Chess and Table Tennis.

Weightage: Continuous Assessment: 100%

Assessment Methodology: Attendance (60%), Quiz (10%), Participation in Sports and
Games (20%) and Viva Voce (10%)

References:

1. Singh, A. (2008). Essentials of physical education. Kalyani Publishers.

2. Kamlesh, M. L. (2006). Psychology in physical education and sport (3rd ed.).
Metropolitan Book Co.

3. Mangal, S. K. (2009). Psychology of sports performance. Sports Publication.

E-resources:
1. https://lwww.who.int/health-topics/physical-activity

CO Description PO PSO

cO1 | Understand and explain the importance of physical — —
activity for mental and physical health.

CO2 | Apply basic principles of exercise science in the | poq(3) |PSO1(1)
routine life.

Develop teamwork, discipline, and leadership
through sports and group activities and collaborate PO8(3) | PSO3(2)
effectively.

CO3

CcO4 | Demonstrate independent learning in health,| poqq2) |PSO3(2)
nutrition, and fitness-related topics.

Page 26 of 76




Semester Il



MA25C02 Linear Algebra

Course Objectives:

e To impart foundational knowledge in linear algebra essential for analysing and
solving problems in engineering applications.

e To provide the knowledge on computation using software and interpret key linear
algebra concepts using software.

Vector Spaces Introduction to Vector Spaces, Examples, Subspaces, Linear
Combinations, Span, Generating Sets, Linear Dependence and Independence, Basis
and Dimension, Dimension of Subspaces.

Activities: Open-Source software, exercises to test linear dependence and
independence using rank, compute span and basis of a set of vectors, determine the
dimension of subspaces, and illustrate the concept of subspace and basis in RZ/R3 with
visualization.

Linear Transformations and Diagonalization: Null space, Range, Dimension
Theorem (statement only), Matrix representation of a linear transformation, Eigenvalues
& Eigenvectors, Diagonalizability.

Activities: Open-Source software, exercises to compute the matrix representation of a
linear transformation, find the null space and range of a matrix, and compute eigenvalues
and eigenvectors of a matrix.

Inner Product Spaces: Inner product, Norms, Cauchy, Schwarz inequality, Gram,
Schmidt orthogonalization, Simple problems (up to R3).

Activities: Open-Source software, exercises to compute inner products and vector
norms.

Matrix Decomposition: Orthogonal transformation of a symmetric matrix to diagonal
form - Positive definite matrices, QR decomposition, Singular Value Decomposition
(SVD), Least squares solutions- simple problems (up to 3 x 3 matrices).

Activities: Open-Source software, exercises to check if a matrix is positive definite,
perform QR decomposition and SVD using built-in functions.

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Assignment (20%), Software activity (20%), Quiz (20%),
Internal Examinations (40%).

References:
1. Friedberg, S. H., Insel, A. J., & Spence, L. E. (2022). Linear algebra. Pearson.
2. Lay, D. C., Lay, S. R., & McDonald, J. J. (2020). Linear algebra and its applications
with MATLAB. Pearson.
3. Bronson, R. (2011). Schaum’s outline of matrix operations. McGraw-Hill Education.
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4. Strang, G., & Thomson, R. (2005). Linear algebra and its applications.
Brooks/Cole.

5. Lipschutz, S., & Lipson, M. (2009). Schaum's outline of linear algebra. McGraw-
Hill.

6. Kreyszig, E. (2018). Advanced engineering mathematics. Wiley India.

Description of CO PO PSO

Explain the fundamental concepts of Linear
CoO1 —
Algebra.

CO2 | Compute and interpret eigenvalues and

eigenvectors. PO1(3) PSO1(2)

CO3 | Apply inner product concepts and perform

" PO1 (3) PSO1(1)
orthogonalization.
CO4 | Compute least squares solutions of linear PO1 (2) PS0O3(1)
system of equations. PO2 (2)
CO5 | Use MATLAB to implement and validate key PO5 (1) PS02(2)

linear algebra concepts PO11 (1)
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SUOILFT&EHWL Q& mYSleLHIL LI(NLD / Tamils and L T P | C

UC25H02

Technology 1 0 0 1

QBFeY LMMID UTemeTs QFMBIOUBILLIWD: FHE HTVHEHO QBFa s QFTbley, LTmeTs
Qs mdlevEIL LD, S@BLIL FlaullL] LITesorLBI&6, LimesorL_migserfley Emev &mlui® &ar.

eulgeuemOLIL] LMMILL &LIGLES QSTPHBILLLD: FHISG &HTVSEH allgelemnolil] LMHmin
SLGLOTTHIGT & FHS SHTUHEHL aflGLl QUTBLSE allgalennlil], Fmhis& SHTeVSHH 6V
&L (HImer QUTIHLSEB BHGLMID, AeulILF&HTISH 0 Cenl el Lmniuw eNlelrhigarT,
LOMNeVEVLTE FMHLBISEHLD, CaHMallesEpn, GEFMRT &S S QUIBBICHTUWIG&GT WwmHmin Lm
afUTL (NG HVHIGET, BTUWHSET HMevs Cohmulevsmer, WTHIN &L LannliLgseT UMl unflsen,
WG] WM& SID6T QLeuWlh WMMID HBLOEN6Y BTLEST amme, QFLIgBTLH b &,
L9 6 &mevgHev QFaTemneruilev @BCHT-FTCITOF60T8H &L I1qL & 560)6V.

2 MUGHS QT HBILULD: SUL6 SO Hene, 2 Gaumsalule), @mLS QFTEMHEFTame,
@ (BLEMLI 2 (FhHGH, 6T&E, QUITHMIE FTOTNI&HETTES GFWOL] OMMID HMHEIF [HITEO0TLIHISET,
BIT600T WMBI&H6T SFFIQHH60, D60l 2 (HaUMEHGWD QSTHIMFTNEVEHET, SH6VLIN600I&H6T, & 600T600T T
D60l 1 &6, Sr(HILD6TOT LDEUOTI&6T, FBIG Dol l&H6T, 6TeVlDL|SSI0T(HI&H6T, QST &FTeTmISHET,
Fel LG &TTSH 6L nevvf G 66T 616h & &6,

Geuenmevoremln LOMMILD BHLUUMFeTs Qs muSley BILLIWD: emeor, gifl, GeTRIGET, DS,
GemPpisTus GUWEHS SMblilear WHEHWSSIaD, SMBaL LUFTFLL, &HTehenL&Ehe&HEHTSH
Qg alenNGSLILIL L SeooTmIS6T, CalaTTeorenln MmMILD CelaTTaTenlg FMJHS Q&FU6LTHSHET,
SLOFTT Infley, SeTauerld, (P& WHMID (PSS HGNEHH, QUGBS GMSHS Lol
Sinley, AMleyEFTy Fepsid.

sifleflwey Al LMoL SeavflGHEWD: omalwe UK aeTisFs, GenllGsLAD aleTTFS.
0D Brevsener WaTUHILIL QF IS, S QUETAUTHBLGET 2 (HalMss. SN E) 66Tl
&H0all&&LpsMD. SUOD 6T BIeusID. @) eTSH 6 S SI&ETTH &N QFMTHGemals S L LD.

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz (20%), Assignments (30%), Internal Examinations (50%)

References

1. s eupeorm - W&sEHD ummUTHL - C5.C. MNetemen (Qeuafui®: SODPHETE LML B WHMILD

&S60aNUINLIED LITIN&6IT HLOSHLD).

Seutneoils SLOILD — (LpemesTed] @6v. &bGILD. (N&L 68T LNF&ILD).

&L0lq - M6UEMS HHSHMTUTNCD FRISEHTEL H&T HTSHHHD (QSHTLENID Hlenm Ceuafui®h)

QUIT@H6mB — QYMHDMIGEN] BISHSLD. (QGTELONLI6D Flemm QeueMui®)

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

Social Life of the Tamils — The Classical Period (Dr.S.Singaravelu) (Published by: Internationallnstitute

of Tamil Studies.

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

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

9. Keeladi — ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by: Department
ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby: The
Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Bookand
Educational Services Corporation, Tamil Nadu).

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book.

o0~ wN
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UC25H02 Tamils and Technology

1 10]0 1

Weaving and Ceramic Technology: Weaving Industry during Sangam Age, Ceramic
technology, Black and red Ware Potteries (BRW), Graffiti on Potteries.

Design and Construction Technology: Designing and Structural construction House
& Designs in household materials during Sangam Age, Building materials and Hero
stones of Sangam age, Details of Stage Constructions in Silappathikaram, Sculptures
and Temples of Mamallapuram, Great Temples of Cholas and other worship places,
Temples of Nayaka Period, Type study (Madurai Meenakshi Temple), Thirumalai
Nayaka rMahal, Chetti Nadu Houses, Indo-Saracenic architecture at Madras during
British Period.

Manufacturing Technology: Art of Ship Building, Metallurgical studies, Iron industry,
Iron smelting, steel -Copper and gold- Coins as source of history, Minting of Coins,
Beads making-industries Stonebeads, Glass beads, Terracotta beads, Shell beads/
bone beats, Archeological evidences, Gem stone types described in Silappathikaram.

Agriculture and Irrigation Technology: Dam, Tank, ponds, Sluice, Significance of
Kumizhi Thoompuof Chola Period, Animal Husbandry, Wells designed for cattle use,
Agriculture and Agro Processing, Knowledge of Sea, Fisheries, Pearl, Conche diving,
Ancient Knowledge of Ocean, Knowledge Specific Society.

Scientific Tamil & Tamil Computing: Development of Scientific Tamil, Tamil
computing, Digitalization of Tamil Books, Development of Tamil Software, Tamil Virtual
Academy, Tamil Digital Library, Online Tamil Dictionaries, Sorkuvai Project.

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz (20%), Assignments (30%), Internal Examinations (50%)

References
1. 58ps auFIMm - W&SEFL LeTUTHWL - G5.8s. Llstemer (QeueMufh: SWILBETH LTLET LMoL

Seuallwilwiey Lieoll &6 &LpssLn).

seflenfls S - (nemesTall @ 6. &S TLD. (&L LF&TLn).

FLp1q - el BHHHMTUN FhiGSETe ST BM&H &M (A5 T giemm Qaleflui®h)

QUTBEND — SMHMEISGT BTHHG&D. (Q5TSWL Senm GQeusflui®)

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

Social Life of the Tamils — The Classical Period (Dr.S.Singaravelu) (Published by: Internationallnstitute

of Tamil Studies.

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

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

9. Keeladi — ‘Sangam City C ivilization on the banks of river Vaigai’ (Jointly Published by: Department
ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation, Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay) (Publishedby: The
Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text Bookand
Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference Book.

OO A wWN
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ME25C02 Engineering Mechanics
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Course Objectives:

e To introduce the fundamental concepts and principles of statics related to forces
acting on particles and rigid bodies.

e To develop the ability to formulate and apply equilibrium equations for particles
and rigid bodies in two and three dimensions.

e To enable students to analyse force systems through vector resolution and
calculation of moments and couples.

Statics of Particles: Resultant of forces in a plane, Equilibrium of a particle in a plane,
Addition of concurrent forces in space, Equilibrium of a particle in space.

Activities: Assignments and Quiz on resultant forces, Solving of GATE questions.

Statics of Rigid Bodies: Concept of Free Body Diagram, Equivalent systems of forces,
Transmissibility, Moment of a force about a point and an axis, Couples and force-couple
systems, Equilibrium of rigid bodies in two and three dimensions, Principle of virtual
work.

Activities: Virtual demonstration of rigid bodies, Solving of GATE questions.

Moments of Inertia: First moments of areas and lines, Centroids of composite areas
and lines, Theorems of Pappus-Guldinus, Second moment of area, Parallel axis
theorem, Rectangular and Polar Moments of inertia of composite areas, Radius of
Gyration, Product of Inertia, Principal Axes and Principal Moments of Inertia, Mass
moments of inertia of thin plates.

Activities: Virtual Simulation of Moment of Inertia, Principal Axes Determination,
Solving of GATE questions.

Friction: Laws of friction, Coefficients of Friction, Angles of Friction, Types of Friction
Problems, Wedges and Ladder friction, Belt friction.

Activities: Virtual Demonstration of Friction in belts and pulleys, Solving of GATE
questions

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz - 10%, Assignments - 20%, Solving of GATE
questions (20%) and Internal Examinations - 50%

References:
1. Beer, F. P., Johnston Jr., E. R., DeWolf, J. T., & Mazurek, D. F. (2015). Mechanics
of Materials. McGraw-Hill Education.
2. Meriam, J. L., & Kraige, L. G. (2018). Engineering Mechanics: Statics and
Dynamics. Wiley.
3. Pytel, A., & Kiusalaas, J. (2014). Engineering Mechanics (Indian Edition). Cengage
Learning India.

E-resources:

Page 32 of 76




1. Moment of Inertia Calculator - https://skyciv.com/free-moment-of-inertia-
calculator/
2. OpenStax — University Physics Volume 1 — https://openstax.org/books/university-
physics-volume-1/pages/10-4-moment-of-inertia-and-rotational-kinetic-energy
3. Engineering Mechanics, Dr. Dwarakish. G. S. —
https://onlinecourses.swayamz2.ac.in/ntr24_ed75/preview
CO Description PO PSO
Explain the principles of statics in determination of
COT | forces acting on particles and rigid bodies. - -
Apply equilibrium conditions to predict the behaviour
CO2Z | of particles and rigid bodies under various force PO1(3) | PSO1(3)
configurations
CO3 |Analyse various systems through resolution of | pO2(2) PSO1(2)
forces and moments.
co4 Demolnstratle the ability t.o engage in adapting ne.w PSO2(2)
techniques in the analysis of force and moments in | PO11(1) PSO3(1)

a system.
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PH25C07 Medical Physics

Course Objectives:

e To impart knowledge about the use of physics radiation principles and techniques
in medical science.to highlight the fundamentals, consequences, and medical uses
of electromagnetic, ionizing, and non-ionizing radiation.

Low Energy Electromagnetic Spectrum and its Medical Application: Physics of
light, Intensity of light, limits of vision and color vision an overview, Non-ionizing
Electromagnetic Radiation: Overview of non-ionizing radiation effects-Tissue as a leaky
dielectric-Low Frequency Effects- Higher frequency effects., Thermography—
Application.

Activities: Virtual demonstration of Thermography

Principles of Radioactive Nuclides: Radioactive Decay — Spontaneous Emission —
Isometric Transition — Gamma ray emission, alpha, beta, Positron decay, electron
capture, Sources of Radioisotopes Natural and Artificial radioactivity, Radionuclide used
in Medicine and Technology, Decay series, Production of radionuclides — Cyclotron
produced Radionuclide- Reactor produced Radio- nuclide-fission and electron Capture
reaction, radionuclide Generator-Milking process (Technetium generator).

Activities: Radiology lab visit

Interaction of Radiation with Matter Lipids: Interaction of charged particles with matter
—Specific ionization, Linear energy transfer range, Bremsstrahlung, Annihilation,
Interaction of X and Gamma radiation with matter- Photoelectric effect, Compton
Scattering, Pair production, Attenuation of Gamma Radiation, Interaction of neutron with
matter and their clinical significance.

Activities: Case study in applications of radiation

Radiation Dose and its Effects: Dose and Exposure measurements — Units (SI),
Inverse square law, Maximum permissible exposure, relationship between the
dosimetric quantities, Radiation biology — effects of radiation, concept of LD 50,
Stochastic and Non-stochastic effects, Radiation Syndrome.

Activities: Case study in radiation effects.

Principles and Applications of Sound in Medicine: Physics of sound, Normal sound
levels, ultrasound fundamentals, Generation of ultrasound (Ultrasound Transducer),
Interaction of Ultrasound with matter- Cavitations, Reflection, Transmission, Scanning
methods, Artifacts, Ultrasound- Doppler effect, Clinical Applications.

Activities: Seminar on Clinical Applications of Ultrasound

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz (10%), Assignments (30%), Flipped Class (10%),
Internal Examinations (50%)
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References:

. aha, G. B. (2013). Physics and radiobiology of nuclear medicine. Springer.
. Samei, E., & Peck, D. J. (2019). Hendee’s physics of medical imaging. John Wiley

& Sons Inc.

. Hendee, R., & Ritenour, R. (2002). Medical imaging physics. Wiley-Liss Inc.
. Magbool, M. (2017). An introduction to medical physics. Springer.
. Podgorsak, E. B. (2016). Radiation physics for medical physicists. Springer.

E-resources:

1.

http://www.nptel.ac.in/courses/115102017/, “Nuclear science and Engineering,”
Dr. Santanu Gosh, Department of Physics, IIT, Delhi.
http://www.uthgsbsmedphys.org/GS02-003/,” Introduction to Medical Physics,”
Dr George Starkschall, The University of Texas at Houston.

3. https://humanhealth.iaea.org/HHW/MedicalPhysics/e-learning/index.html
4. http://www.sprawls.org/PhysicsWindows/
CO Description M PO. PSO
apping
Explain the properties of electromagnetic radiations
CO1 . -
and its effect on human. -
CO2 Apply the of radioactive nuclides and properties of PO1(3),
sound and its application in medicine P0O2(3), | PSO1(2)
PO1(3),
PSO1(2
CO3 | Analyse the radiation dose and its effects PO6(1), @)
PO7(1),
PO9(2)
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BM25C01 Anatomy and Physiology

Course Objective:

e To impart fundamental and practical knowledge in structural and functional of
human system.

Anatomy and organization of cell: Anatomical positions and planes, anatomical
movements. Cell structure and organelles, functions of cellular organelles. Origin of
membrane potential, resting and action potential. Tissue, Types, Classification,
Location. Membrane, Glands, Classification and Functions. Body cavities.

Practical: Visualization of different types of tissues.

Activities: Making anatomical models

Digestive and urinary systems: Organs of Digestive system, Digestion and Absorption.
Cartilage structure and functions.

Activities: Virtual demonstration of animal digestion.

Sensory system: Eye, Layers of Eye, Mechanism of Vision, Errors of Refraction. Ear:
Ear Divisions, Mechanism of Hearing, Skin, Layers of Skin, Functions of Skin.

Practical: Ear and Eye function study.

Activities: Virtual demonstration of functioning of Ear, Eye and Skin.

Cardiovascular system: Blood cells and their functions. Blood groups, importance,
identification and structure of blood vessels. Structure of heart, function of valves,
conducting system of heart, cardiac cycle, circulatory system-coronary, systemic and
pulmonary.

Practical: WBC and RBC differential Count, Identification of Blood Groups.
Activities: Virtual demonstration of functioning of Heart.

Lymphatic system: Spleen and thymus gland, lymphatic vessels.

Respiratory system: Organs involved in respiration and its mechanism. Types of
respiration - respiratory volumes and recording of respiratory volume.

Nervous system: Structure of neuron, Cross Sections of brain, Cortical localizations
and functions, Spinal nerve, Tracts of spinal cord and reflex mechanism.

Urinary system: Structure of kidney and nephron. Mechanism of urine formation,
urinary reflex.

Practical: Clinical urinary analysis: urea, creatinine and glucose.
Activities: Clinical visits.

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%
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Assessment Methodology: Quiz (10%), Report submission (10%), Models (10%),
Review of GATE & IES questions (20%) Assignments (10%) and Internal Examinations
(40%)

References:

1.

Vaz, M., & Raj, T. (2020). Guyton & Hall textbook of medical physiology. Elsevier
Health Sciences.

2. Makari, H. K., Gurumurthy, H., & Sowmya, S. V. (2009). A textbook of human
physiology. I.K. International Publishing House Pvt. Ltd.
3. Singh, I. (2005). Anatomy & physiology for nurses. Jaypee Brothers Medical
Publishers.
4. Tortora, G. J., & Derrickson, B. (2003). Principles of anatomy and physiology. John
Wiley & Sons.
5. Thibodeau, G. A., & Patton, K. T. (2007). Anthony’s textbook of anatomy and
physiology. Elsevier.
6. Marieb, E. N. (2007). Essentials of human anatomy and physiology. Pearson
Education.
7. Pocock, G., & Richards, C. D. (2009). The human body: An introduction for
biomedical and health sciences. Oxford University Press.
8. Ganong, W. F. (2015). Review of medical physiology. McGraw-Hill Education.
9. Guyton, A. C., & Hall, J. E. (2006). Textbook of medical physiology. Elsevier
Saunders.
CO Description PO PSO
c0O1 | Describe anatomical positions, body planes, and major
cell structures and their functions. o
CO2 | lllustrate the structure and function of organ systems. PO1(3) |PSO1(2)
CO3 . . PO1 (2)
Analyze the physiological processes. PO2 (3) PSO1(2)
CO4 | perform the basic lab tests and interpret the results. ;321 ((21)) PSO3(3)
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BM25C02 Biosciences for Medical Engineering

Course Objective:

To impart knowledge in biosciences by dealing with various aspects of biochemical
reactions of biomolecules, importance of immunological defense system in human well-
being and influence of microbes in universal system.

Introduction to Biochemistry: structure of water and its significance, importance of
covalent and noncovalent bonds. Acid- base maintenance and the role of biological
buffers in p H maintenance. Henderson- Hasselbalch equation. Disorders associated
with acid- base imbalance. Principles of viscosity, surface tension, adsorption, diffusion,
osmosis and their contribution in biological systems.

Practical:

1. Preparation of solutions- normality and molar solutions.
2. Preparation of buffer solution.
3. Standardisation of p H meter.

Activities:
Case studies on acid-base imbalance.

Complex Organic Molecule: Carbohydrates-General classification, structure and
functions. Carbohydrate metabolism -glycolysis and hormonal regulation. Lipid-structure
and functions. Lipid metabolism- triglyceride formation and degradation. Lipoproteins-
chemistry and types. Protein- structure and functions. Abnormalities- Diabetes mellitus,
hypercholesterolemia and phenylketonuria.

Practical:

1. Estimation of glucose by Orthotolidine method.

2. Estimation of protein by Biuret method.

3. Estimation of cholesterol by Zak's method.
Activities:
Visit to clinical laboratory for automation in clinical analysis.

Immunology: Cells and organs of Immune system, innate and adaptive Immunity.
Antigenicity, epitopes, antigen presenting cells. Antibody- structure, function and its
isotypes. Recombinant antibodies, monoclonal antibodies in cancer treatment and
autoimmune disorders. Cell and humoral mediated immunity. Hypersensitivity and its
types. Immunotherapeutics and its applications.

Practical:
1. Separation of serum from whole blood.
2. Separation of plasma from whole blood.
3. Agglutination test.

Activities: Poster presentation on immunological diseases.

Microbiology: Microscopy- Principles and working of fluorescence microscope,
confocal microscope, Electron Microscopes -TEM and SEM. Microbial culturing,
inoculation and culture media, growth curve of microbes, identification of microbes.
Staining methods- simple staining, differential staining, acid fast staining, negative
staining and hematoxylin and eosin staining.

Practical: Simple and differential staining.
Activities: Case study presentation on differential staining
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Pathology: Cell injury-reversible and irreversible, necrosis, apoptosis, intracellular
accumulations, cellular adaptations of growth and differentiation-atrophy, hypertrophy,
hyperplasia, dysplasia, metaplasia. Edema, thrombosis, embolism, Hematological
disorders-bleeding disorders, leukemias, lymphomas.

Practical: Hematoxylin and eosin staining.

Activities: Review of research papers on leukemias, lymphomas and its impact on human
well-being

Mandated Activities with marks:

Report Submission on Lab Visit (30), Case Studies (50), Review of GATE & IES
questions (20).

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%

Assessment Methodology: Quiz (10%), Assignments (30%), Flipped Class (10%),
Internal Examinations (50%)

References:
1. Rafi MD, Text book of Biochemistry for Medical student, 4t edition, University of
Press, 2021.

2. David W Martin, Peter A, Mayes, Victor. W, Rodwell, Harpers review of
biochemistry, Lange Medical Publications, 2021.

3. Prescott, Harley and Klein, Microbiology, 9t edition, McGraw Hill, 2017.

4. Jenni Punt, Sharon Stranford, Patricia Jones, Judith A Owen, Kuby Immunology,
8t edition, WH Freeman, 2018.

5. Ramzi S Cotran, Vinay Kumar & Stanley L Robbins, “Pathologic Basis of diseases,”
WB Saunders Co. 7th Edition, 2005.

CO Description M PO. PSO
apping
CO1 Explain the fundamental concepts of biochemistry in .
various engineering applications.
, , , PO1(3),
Apply various methods for anlyzing complex organic PSO
co2 molecules in human body PO2 (3), (2)
PO3 (3)
: . : L PO1(3),
Analyze the immune system and physiological condition PSO
CO3 . ) . PO2 (3),
using various techniques PO3 (3). (2)
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EN25C02 English Essentials — Il

Course Objectives:
e Enable learners to improve fluency and accuracy in spoken and written
communication.
e Develop learners’ ability to articulate ideas clearly and effectively in formal
and informal spoken interactions.

e Help learners construct well-organised written documents relevant to
academic and workplace contexts.

Oral Communication: Types (Verbal and Nonverbal), Interpersonal and group
communication, Telephonic conversation.

Suggested Activities: Short presentations, Debates, Formal Speeches
(Welcome, Vote of Thanks and introducing guests), Listen and respond to short
podcasts.

Business Correspondence: Email Communication, Formal Letters (Types),
Business Meeting.

Suggested Activities: Email and letter writing (Complaint, request, permission),
Agenda, minutes of the meeting.

Academic Writing: Paraphrasing, Summarizing, Essay Writing, Instructions and
Recommendations.

Suggested Activities: Essay writing (Cause and effect, argumentative, persuasive),
User guides/ manuals, policy document.

Team Work: Leadership Skills (Team building, Team Leader, Team player),
Negotiation and Problem-solving skills

Suggested Activities: SWOT Analysis, Brainstorming and Group discussions.

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%

Assessment Methodology: Worksheets (10%), Group Activity (20%), Report
Writing (20%), Internal Examinations (50%)

References:
1. Koneru Aruna. (2020). English Language Skills for Engineers. McGraw Hill
Education.

2. Taylor, Shirley & Chandra .V. (2010). Communication for Business a
Practical Approach. India: Pearson Longman.

3. lan Badger, et al., (2014). Listening: B2 (Collins English for Life: Skills),
Collins.

4. Raymond Murphy (2019), Grammar in Use, Cambridge University Press.

E-Resources:

1. CommunicationforBusinessSuccess-
https://open.umn.edu/opentextbooks/textbooks/8

2. TED Talks — https://www.ted.com/
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Description of CO PO PSO

Understand the importance of communication

CcoO1 . - . , ---
and drafting skills in engineering and technology.

CcO2 Apply Ilgtenlng strategies to comprehend spoken PO1(3) PSO3(2)
English in various contexts.

Cco3 Participate actively in group discussions by PO2(2) PSO3(3)
analysing critically from different views. PO8(1)

CO4 Create written reports coherently for various PO9(2) PSO3(2)
purposes.

CO5 Adapt communication styles to global, PO11(1) PSO2(2)

multicultural environments.
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UC25A03 Life Skills for Engineers - Il

Course Objectives:

e To impart and cultivate analytical reasoning, innovative thinking, effective
collaboration, and ethical leadership to prepare students for complex challenges in
professional and personal environments.

Critical Thinking: Creativity, Critical Thinking, Collaboration, Problem Solving, Decision
Making, Imagination, Intuition, Experience, Sources of Creativity, Lateral Thinking,
Myths of creativity, Critical thinking Vs Creative thinking, Convergent & Divergent
Thinking, Critical reading & Multiple Intelligence.

Activities: Two-Brainstorm Method, “30 Circles” Challenge, “Desert Survival’
Simulation, Lateral thinking riddles and puzzles, "What If?" Scenario Writing, Fast vs.
Slow Thinking Game, Creativity Myth Busters

Problem Solving: Techniques, Six Thinking Hats, Mind Mapping, Forced Connections.
Analytical Thinking, Numeric, symbolic, and graphic reasoning. Scientific temperament
and Logical thinking.

Activities: Case study analysis, Escape Room challenge.

Leadership: Leadership Styles & Self-Assessment, Communication & Active Listening,
Decision-Making & Responsibility, Teamwork & Delegation, Empathy, Integrity &
Conflict Management, Vision, Motivation & Goal-Setting.

Activities: Crisis Leadership Simulation, Tower Challenge, Leadership Dilemmas Role-
Play, Team Vision Board

Weightage: Continuous Assessment: 100%

Assessment Methodology: Assignments (20%), Flipped Class & Worksheets (10%),
Practical (30%), Internal Examinations (40%)

References:

1. De Bono, E. (2017). Six thinking hats, Little, Brown Book Group.

2. Facione, P. A. (2015). Critical thinking: What it is and why it counts. Insight
Assessment.

3. Kahneman, D. (2011). Thinking, fast and slow. Farrar, Straus and Giroux.

4. Whetten, D. A., & Cameron, K. S. (2016). Developing management skills. Pearson.
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Description of CO PO PSO

Explain the importance of leadership and
CO1 G -

management skills in life.

. o PSO1(1)

cO2 Apply and demonstrate creative thinking PO7 (3)

techniques to generate innovative solutions. PSO2(1)

Exhibit effective collaboration and communication
CO3 | skills through teamwork, active listening, and PO8 (2) PSO3(3)

conflict resolution strategies.

Integrate scientific temperament and logical PS0O2(1)
CO4 | reasoning into c problem solving in engineeringand | PO11 (2) PS03(2)

real-world contexts.
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UC25A04 Physical Education - Il

Course Objectives:

e To impart knowledge on gymnastic exercises and pressing needs for upskilling in
a particular game.

Basic gymnastics exercises: \Warming up, Suitable exercise, Lead up games, Safety
education, Movement education, Balanced Walk, execution, floor exercise,
tumbling/acrobatics, grip, release, swinging, parallel bar exercise, horizontal bar
exercise, flic-flac-walk and pyramids.

Upskilling in any one of the athletics: Broad Jump, High Jump, Triple Jump, Relay
Sprints, Javelin Throw, Discuss Throw, Shot Put, Short and Long-distance Running.

Advance skills in any one of the indoor/outdoor games, which has been opted
by the student in the | semester.

Weightage: Continuous Assessment: 100%

Assessment Methodology: Attendance (60%), Quiz (10%), Participation in Sports
and Games (20%) and Viva Voce (10%)

References:

1. Singh, A. (2008). Essentials of physical education. Kalyani Publishers.

2. Kamlesh, M. L. (2006). Psychology in physical education and sport (3rd ed.).
Metropolitan Book Co.

3. Mangal, S. K. (2009). Psychology of sports performance. Sports Publication.

4. Kandappan, K. (2004). Foundations of physical education. Friends Publications.

E-resources:
1. https://www.who.int/health-topics/physical-activity

CO Description PO PSO

CO1 | Understand and explain the importance of physical —
activity for mental and physical health.

co2 | Apply safety principles and methods during sports PO1(3) | PS0O3(1)

activities.

Develop teamwork, discipline, and leadership PSO3(2)
Co3 through sports and group activities and collaborate PO8 (3)

effectively.

CO4 | Demonstrate the advanced technical skills and | po11(1) | PSO3(2)
strategic understanding in the game of their interest.
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ME25C05 Re-Engineering for Innovation

Course Objectives:

e To cultivate foundational skills in prototyping, and automation for development of
prototypes with real-world applications.

e To provide a comprehensive, hands-on exposure to product development through
reverse engineering concepts.

Bootcamp 1: Introduction to Product Development, Reverse Engineering, Overview of
the product lifecycle, Hands-on disassembly of simple products, Practice of basic
measurements and sketching, Introduction to CAD modeling of disassembled parts,
Virtual assembly of parts.

Bootcamp 2: Embedded System Programming (Open-source platforms), Practice of
interfacing sensors, reading data, automation in home, healthcare and agriculture.

Reverse Engineering: Sketch and prototype alternative designs, Group brainstorming
sessions, Manufacture prototype parts using 3D printing and / or workshop tools,
Assemble prototype product.

Weightage: Continuous Assessment: 60%, End Semester Examinations: 40%

Assessment Methodology: Project (30%), Assignment (10%), Practical (30%), Internal
Examinations (30%)

References:

1. Wang, W. (2010). Reverse engineering: Mechanisms, structures, systems &
materials. CRC Press.

2. Margolis, M. (2020). Arduino cookbook: Recipes to begin, expand, and enhance
your projects (3rd ed.). O’'Reilly Media.

E-Resources:

1. GrabCAD - https://grabcad.com/
2. GitHub — https://github.com/

Description of CO PO PSO

Understand the product development lifecycle,
CO1 |including stages such as concept generation,
design, prototyping, and testing.

CO2 Apply reverse engineering techniques to analyze PO1 (3) PSO1(2)
and document existing products. PO2 (2)
Collaborate in teams to fabricate prototypes using PO5 (2) PSO3(3)
CO3 . PO8 (1)
appropriate tools. POY (1)
- . : PSO2(2)
cO4 Engage in independent learning and continuously PO11(2)
adapt to emerging technologies in product design PSO3(2)
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FOREIGN LANGUAGE*

UC25F01 Deutsch —|

Course Objectives:

e To impart fundamentals of the Deutsch language, including reading, writing
systems, pronunciation, and speaking.

Basics & Introduction: German alphabet and pronunciation, Basic greetings and
farewells, Introducing yourself and others (Ich hei3e..., Wer bist du?), Numbers 1-100
and days of the week, Personal pronouns (ich, du, er, sie...), Sentence structure (SVO
word order).

Activities: Alphabet spelling game, short skits, Use color-coded cards for SVO
sentences.

Grammar Essentials & Everyday Vocabulary: Present tense of regular verbs (spielen,
arbeiten, machen...), Common irregular verbs: sein (to be), haben (to have), gehen,
kommen, Articles and gender (der, die, das; ein, eine), Simple questions and negation
(nicht, kein), Describing people and things: adjectives and colors, Family, school, food,
and common objects vocabulary.

Activities: Conjugate regular and irregular verbs, “Question Chain” game, Create a
simple family tree.

Everyday Communication in German: Asking for and giving directions, Telling the
time and talking about schedules, Ordering food and drinks at a café or restaurant,
Talking about hobbies, weather, and daily routines, Listening to short conversations and
responding appropriately, Introduction to German culture and formal/informal language
use (du vs Sie).

Activities: Ordering food and drinks, Give directions, Formal / Informal greetings, Do’s
and Don'ts.

Weightage: Continuous Assessment: 100%

Assessment Methodology: Assignments (30%), Quiz (10%) and Internal Examinations
60%

References:

1. Funk, H., Kuhn, C., & Demme, S. (2015). Menschen A1: Deutsch als
Fremdsprache Kursbuch. Hueber Verlag.

CO Description PO PSO
CO1 Understand simple spoken Deutsch in everyday —
contexts.
CO2 Communlcate with widely used Deutsch words P09 (2) PS03(2)
effectively.
Develop the skills necessary for self-directed
CO3 | learning and continuous improvement in Deutsch PO11 (1) PS0O3(2)
language.
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UC25F02 Japanese — |

Course Objectives:

e To impart fundamentals of the Japanese language, including reading, writing
systems, pronunciation, and speaking.

Writing Systems & Basic Communication: Introduction to Hiragana: vowels, basic
characters, reading & writing, Introduction to Katakana: basic characters and usage,
Basic greetings and farewells (ZAIZHIF, HlFES3TETVWFET, S&K545),
Introducing yourself (&1, H&. %#3), Basic sentence structure: Subject—Object—
Verb, Numbers 1—-100, days of the week, classroom expressions.

Activities: Flashcard games and writing drills, Self-introduction, Numbers & date-
matching, Greeting expressions, Listening to audio.

Grammar & Everyday Vocabulary: Particles: (& (wa), & (wo), @ (no), ~ (e), IZ (ni),
Present tense verbs: TY, FJ-form conjugation (f=_"EFF. DHFET), Negative
forms: TIX&H Y £ A, £ A, Describing people and objects using adjectives (LY and
%&), Question formation: 7ZIZ, £ Z. =, LVD, Vocabulary for family, food, colors,
and basic actions.

Activities: Verb conjugation drills, Guessing game, Picture description, “Shopping” with
food vocab and counters

Conversation & Cultural Etiquette: Talking about routines and schedules (daily verbs,
time expressions), Asking and giving simple directions (~[&& Z T4 H ?), Ordering
food and making polite requests (~# =& L\, ~Z H1aH L)L FET), Expressing likes
and dislikes (& - &5 L)V), Listening to short conversations and identifying key
phrases, Introduction to formal/informal speech and Japanese etiquette.

Activities: Skits and role-plays, daily schedule, beginner-level dialogue, Group
discussion on etiquette.

Activities: Practice worksheets and flashcards for hiragana, Writing drills and reading
simple katakana words, Dialogue practice for greetings and self-introduction, Sentence
construction exercises with basic SOV structure, Particle usage exercises and short
dialogues, Role-play scheduling, shopping, and telling time, Verb conjugation drills for
common verbs, Descriptive sentence exercises using adjectives, Practice Q&A
dialogues forming questions and negations, Kaniji writing practice and quizzes for basic
characters, Vocabulary tests and conversational practice on daily topics, Oral
presentations and listening comprehension quizzes.

Weightage: Continuous Assessment: 100%

Assessment Methodology: Assignments (30%), Quiz (10%) and Internal Examinations
60%
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References:

1. Banno, E., Ikeda, Y., Ohno, Y., Shinagawa, C., & Tokashiki, K. (2011). Genki I: An
integrated course in elementary Japanese. The Japan Times.

2. The Japan Foundation. (2017). Marugoto Japanese language and culture starter
(A1) course book for communicative language activities. Goyal Publishers.

CO Description PO PSO
CO1 Understand simple spoken Japanese in everyday —
contexts.
CO?2 ComrT\unlcate with widely used Japanese words P09 (2) PS0O3(2)
effectively.
Develop the skills necessary for self-directed
CO3 | learning and continuous improvement in Japanese PO11 (1) PSO3(2)

language.
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UC25F03 Korean - |

Course Objectives:
e To impart fundamentals of the Korean language, including reading, writing
systems, pronunciation, and speaking.

Fundamentals of Korean: Introduction to Hangul: consonants and vowels, Basic
pronunciation and syllable formation, Common greetings and self-introductions,
Numbers (Sino-Korean and Native Korean basics), Basic sentence structure (Subject-

Object-Verb), Simple expressions (e.g., Z At L|CF QHISEM| Q).
Activities: Writing and reading Hangul practice sheets, Pronunciation drills and audio

repetition, Dialogue practice for greetings and self-introduction, Counting and number
exercises.

T

Essential Grammar and Vocabulary: Particles (=/+, ©]/7}, =/%) and usage, Basic
verbs and present tense conjugation, Sentence patterns: affirmative, negative,
interrogative, Common adjectives and descriptive sentences, Expressing possession
and location, Asking simple questions (1T}, H, 7).

Activities: Verb conjugation and sentence formation drills, Role-play conversations
for shopping and daily routines, Descriptive writing and speaking exercises, Question
and answer practice.

Everyday Korean Communication: Polite speech levels and honorifics introduction,
Talking about time, dates, and schedules, Ordering food, shopping phrases, counting
objects, Simple directions and transportation vocabulary, Listening practice with short
dialogues, Cultural notes on etiquette and communication.

Activities: Role-play ordering at a restaurant or buying items, Listening
comprehension exercises, Giving and asking for directions practice, Group
conversations and presentations.

Weightage: Continuous Assessment: 100%

Assessment Methodology: Assignments (30%), Quiz (10%) and Internal
Examinations 60%

References:
1. King, R., Yeon, J., & Brown, A. (2015). Elementary Korean (2nd ed.). Tuttle
Publishing.

2. Cho, Y., Lee, H., Schulz, C., Sohn, H.-M., & Sohn, S.-O. (2001). Integrated
Korean: Beginning 1. University of Hawai‘i Press.

CO Description PO PSO
CO1 Understand simple spoken Korean in everyday —
contexts.
cO2 Communlcate with widely used Korean words P09 (2) PS03(2)
effectively.

Develop the skills necessary for self-directed
CO3 | learning and continuous improvement in Korean | PO11 (1)
language.

PS03(2)
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BM25C03 | Electric Circuit Analysis LITIP|C

Course Objective:

To introduce the basic concepts of DC and AC circuits behavior and to study the
transient and steady state response of the circuits subjected to step and sinusoidal
excitations and different methods of circuit analysis using Network theorems, duality
and topology.

DC Circuit Analysis

Basic Components of electric Circuits, Charge, current, Voltage and Power, Voltage and
Current Sources, Ohms Law, Kirchhoff’'s Current Law, Kirchhoff's voltage law, the single
Node — Pair Circuit, series and Parallel Connected Independent Sources, Resistors in
Series and Parallel, voltage and current division, Nodal analysis & Mesh analysis using
Independent and Dependent Sources. Super Mesh, Super Node.

Practical’s

¢ Verification of Mesh Analysis for DC Circuits.
o Verification of Nodal Analysis for DC Circuits.

Network Theorem

Useful Circuit Analysis techniques using Independent and Dependent Sources -
Linearity and superposition, Reciprocity Theorem, Thevenin and Norton Equivalent
Circuits, Maximum Power Transfer, Delta-Wye Conversion. Duality: Duals, Dual circuits.
Practical’s

o Verification of Thevenin, Norton & Super Position Theorems for DC Circuits.
e Verification of Maximum Power Transfer & Reciprocity Theorems for DC Circuits

Sinusoidal Steady State Analysis
State analysis, Characteristics of Sinusoids, The Complex Forcing Function, The Phasor,
Phasor relationship for R, L, and C, impedance and Admittance, Nodal and Mesh
Analysis, Phasor Diagrams, AC Circuit Power Analysis, Instantaneous Power, Average
Power, apparent Power and Power Factor, Complex Power.
Practical’s

¢ Verify mesh and nodal analysis for AC circuits.

Transients And Resonance in RLC Circuits

Basic RL and RC Circuits, The Source- Free RL Circuit, The Source-Free RC Circuit,
The Unit- Step Function, Driven RL Circuits, Driven RC Circuits, RLC Circuits,
Frequency Response, Parallel Resonance, Series Resonance, Quality Factor.
Practical’s

e Determination of Resonant Frequency of Series & Parallel RLC Circuits.
e Study of DC transients in RL, RC and RLC circuits

Coupled Circuits

Magnetically Coupled Circuits, mutual Inductance, the Linear Transformer, the Ideal
Transformer.

Topology

An introduction to Network Topology, Trees and General Nodal analysis, Links and Loop
analysis.
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Activity:
e Simulate the DC and AC circuits using simulation tools
o Determine phasor relationship, real power (P), reactive power (Q), apparent power
(S) and power factor in AC circuits using EDA tools

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Solving of GATE questions (30%), Software activity
(30%), Internal Examinations (40%).

References:
1. Hayt, J., Kemmerly, S., & Durbin, S. (2024). Engineering circuit analysis (10th ed.).

McGraw-Hill Education.

2. Boy lestad, R. L. (2014). Introductory circuit analysis (12th ed.). Pearson
Education India.

3. Alexander, C. K., & Sadiku, M. N. O. (2022). Fundamentals of electric circuits (7th
ed.). McGraw-Hill.

4. Cunningham, D. R., & Stuller, J. A. (2005). Basic circuit analysis. Jaico Publishing
House.

5. Bell, D. (2009). Fundamentals of electric circuits (7th ed.). Oxford University Press.

6. Mallay, J. O. (2011). Schaum'’s outlines: Basic circuit analysis (2nd ed.). McGraw-
Hill.

E-Resources
e https://nptel.ac.in/courses/117106148
e https://nptel.ac.in/courses/117106108
e https://ec-amrt.vlabs.ac.in/
e https://bes-iitr.vlabs.ac.in/List%200f%20experiments.html

CO | Description of CO PO PSO

CO1 | Explain and apply fundamental electrical laws (Ohm’s - -
Law, KCL, KVL) to analyse DC circuits.

CO2 | Analyze electrical networks using nodal, mesh analysis PO2 PSO1(3)

and network theorems. PO4 PS0O2(3)
CO3 | Evaluate steady-state behavior of AC circuits using PO2 PSO1(3)
phasors and power concepts. PO4 PS0O2(3)
CO4 | Analyze transient response of RL, RC, and RLC circuits PO3, PS0O2(3)
under different excitations. PO5, PS0O2(3)

PO11

CO5 | Simulate and analyse AC, DC circuit for any applications PO3 PSO1(3)
PO5 PS0O2(3)
PO11
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BM25C04 Electronic Devices and Circuits

Course Objective:

This course aims to provide a solid foundation in the principles, characteristics, and
applications of semiconductor devices such as diodes, BJTs, and FETs and design basic
electronic circuits for rectification, amplification, and switching purposes, special and
power semiconductor devices used in modern electronic and optoelectronic systems.

Semiconductor Diodes

PN junction diode, Current equations, Energy Band diagram, Diffusion and drift current
densities, forward and reverse bias characteristics, Transition and Diffusion
Capacitances, Switching Characteristics, Breakdown in PN Junction Diodes, Zener
diodes, tunnel diode, LDR, p-i-n diode.

Diode Applications

Load Line Analysis, Series Diode Configurations with DC Inputs, Parallel and Series-
Parallel Configurations, Half-Wave Rectification. Full-Wave Rectification. Clippers.
Clampers. Zener Diodes. Voltage Multiplier Circuits.

Bipolar Junction Transistors
NPN and PNP Transistor Operation. Common-Base Configuration. Common-Emitter
Configuration. Limits of Operation. DC Biasing-BJTs. Operating Point. Fixed-Bias
Circuit. Emitter-Stabilized Bias Circuit. Voltage-Divider Bias. DC Bias with Voltage
Feedback. BJT small signal model, high frequency model- Analysis of CE amplifier -
Gain and frequency response.

Field Effect Transistors

MOSFETs — Drain and Transfer characteristics, -Current equations -Pinch off voltage
and its significance- Threshold voltage -Channel length modulation, D MOSFET, E-
MOSFET- Characteristics.

Feedback Amplifiers and Oscillators

Basic concepts of feedback -negative feedback, series, Shunt feedback — Positive
feedback — Condition for oscillations — RC phase shift — Wien bridge, Hartley, Colpitts
and Crystal oscillators, Power amplifiers-Class A and Class B.

Activity
e Simulate the analog circuits using EDA tools.

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Solving of GATE questions (30%), Software activity (30),
Internal Examinations (40%).

References

1. Boylestad, R. L., & Nashelsky, L. (2014). Electronic devices and circuit theory
(11th ed.). Pearson Prentice Hall.

2. Bhattacharya, P., & Sharma, S. (2014). Solid state electronic devices (2nd ed.).
Oxford University Press.

3. Sedha, R. S. (2010). A textbook of electronic devices and circuits (1st ed.). S.
Chand Publications.

4. Bell, D. A. (2008). Electronic devices and circuits (5th ed.). Oxford University
Press.
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5. Hanan, S. S., & Kumar, S. N. (2022). Electronic devices and circuits (5th ed.).

McGraw-Hill.

e-Resources:
https://www.vlab.co.in/broad-area-electronics-and-communications

https://be-iitkgp.vlabs.ac.in/

http://vlabs.iitkgp.ac.in/be/

CO | Description of CO PO PSO
CO1 | Explain the principles, characteristics, and operation of - -
semiconductor diodes and their applications.
CO2 | Analyze and design diode circuits for rectification, PO2 PSO1(3)
clipping, clamping, and voltage regulation. PO4 PS0O2(3)
CO3 | Design and analyze the operation and biasing of BJTs PO1 PSO1(3)
and FETs, and analyze their small-signal models. PO2 PS0O2(3)
CO4 | Design and analyze amplifier circuits, feedback PO3, PS02(3)
amplifiers, and oscillators using BJTs and FETs. POS5, PS0O2(3)
CO5 | pesign and simulate any analog circuits using EDA PO3
tools. PO4 PSO1(3)
PO5 PS0O2(3)
PO11
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BM25C05 Sensors and Measurements

Course Objective:

Acquire knowledge about the various blocks of a typical measurement system. Study
the characteristics of different transducers, signal conditioning circuit and display
devices.

Science of Measurement

Measurement System — Instrumentation — Classification and Characteristics of
Transducers — Static and Dynamic — Errors in Measurements — Calibration and
standards — Primary and secondary standards.

Displacement, Pressure, Temperature Sensors
Resistive Transducers: Strain Gauge: Gauge factor, sensing elements, configuration,
strain gauge as displacement & pressure transducers, biomedical applications. RTD
materials & range, Characteristics, thermistor characteristics, biomedical applications of
Temperature sensors, Capacitive transducer, Inductive transducer, LVDT, Active type:
Thermocouple characteristics.
Activity:

e Case studies on various biomedical application of transducers.
Practical’s:

e Characteristics of strain gauges.

e Displacement measurement using LVDT.

e Characteristics of temperature transducer-thermistor, RTD, Thermocouple.

Photoelectric And Piezoelectric Sensors
Phototube, scintillation counter, Photo Multiplier Tube (PMT), photovoltaic, Photo
conductive cells, photo diodes, phototransistor, comparison of photoelectric transducers,
spectrophotometric applications of photo electric transducers. Piezoelectric active
transducer and biomedical applications as pressure & Ultrasound transducer.
Activity:

e Project- Develop biomedical applications using different sensors
Practical’s:

e Characteristics of Photo electronic transducers-LDR, Photo Diode, Photo
Transistor.

Signal Conditioning & Display Devices

AC and DC Bridges — Wheat stone bridge, Kelvin, Maxwell, Hay, Schering — Concepts
of filters, low pass, high pass, band pass, band stop, notch-pre-amplifier, differential
amplifier —impedance matching circuits — isolation amplifiers, Spectrum Analyzer, Digital
voltmeter — Multi meter — CRO — block diagram, CRT — vertical & horizontal deflection
system, DSO.

Practical’s:

Wheatstone Bridge for Measurement of Resistance.

Measurement of capacitance using bridge circuits.

Measurement of inductance using bridge circuits.

Characteristics of passive filters

Biosensors
Introduction, Advantages and limitations, various components of biosensors,
Classification of Biosensors Based on Type of Transduction - Electrochemical, Optical,
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Acoustic, Calorimetric. Classification of Biosensors Based on Biological Element -
Enzyme Sensor, Immunosensors. lon selective Field Effect Transistor (ISFET),
immunologically sensitive FET (IMFET), Blood glucose sensors.
Activity:
e Simulation of Biosensor using simulation tools (COMSOL Multiphysics/ Intelli
suite / etc.).

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%

Assessment Methodology: Project (20%), Simulation (15%), Activity (10%), Practical
(25%), Internal Examinations (30%)

References:

1. Doebelin, E. O., & Manik, D. N. (2020). Measurement systems (7th ed.). Tata
McGraw-Hill Education Pvt. Ltd.

2. Sawhney, A. K. (2023). Electrical & electronics measurement and
instrumentation. Dhanpati Rai & Co.

3. Geddes, L. A.,, & Baker, L. E. (2008). Principles of applied biomedical
instrumentation (3rd ed., reprint). John Wiley & Sons.

4. Khandpur, R. S. (2024). Handbook of biomedical instrumentation (3rd ed.). Tata
McGraw Hill.

5. Cromwell, L., Weibell, F. J., & Pfeiffer, E. A. (2013). Biomedical instrumentation
and measurement (2nd ed., reprint). Prentice Hall India Pvt. Ltd.

E-Resources

e https://sl-coep.vlabs.ac.in/
e https://www.vlab.co.in/ba-nptel-labs-electrical-engineering
e https://www.comsol.com/support/learning-center

CO | Description of CO PO PSO

CO1 | Explain the principles of measurement systems, - -
instrumentation, transducers, and standards, including
errors and calibration.

CO2 | Analyze and characterize displacement, pressure, and PO2,
. e : PS02(3)
temperature sensors and their applications in PO4
; . . . PSO3(3)
engineering and biomedical systems.

CO3 | Analyze the operation and applications of photoelectric PO2, PS0O2(3)

and piezoelectric sensors. PO4 PSO3(3)
CO4 | Design and implement signal conditioning circuits and PO3, PS0O2(3)
interface with display devices for accurate measurement. PO5 PSO3(3)
CO5 | Classify, and simulate  biosensors, including PO3, PS02(3)
electrochemical, optical, and FET-based biosensors, POS5,
. . . PSO3(3)
using modern simulation tools. PO11
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BM25C06 Healthcare Data Analytics

L, T |P|C
2, 02| 3

Course Objective:

To comprehend the fundamental of mathematical and statistical theory in the application
of Healthcare, Apply the regression and correlation analysis on the healthcare data an
Understand the Meta analysis and variance analysis, Interpret the results of the
investigational methods.

Introduction

Electronic Health record- Components, Coding systems- International classification of
diseases (ICD), LOINC, DICOM, Introduction to probability, likelihood & odds,
distribution variability.

Statistical Parameters
p-values, computation, level chi square test and distribution and hypothesis testing -
single population proportion, difference between two population proportions, single
population variance, tests of homogeneity. Testing of statistical parameters using
appropriate software R / Python.
Practicals:

¢ Finding the statistical distribution using appropriate software tool like R/ Python.

e Perform basic data exploration and visualization of a healthcare dataset

Regression and Correlation Analysis

Regression model, evaluating the regression equation, correlation model, correlation
coefficient.

Practicals:

e Finding regression, correlation for the data using appropriate software like R / Python.

e Testing the variance using appropriate software tool like R / Python.

Analysis Of Variance

META analysis for research activities, purpose and reading of META analysis, kind of
data used for META analysis, completely randomized design, randomized complete
block design, repeated measures design, factorial experiment.

Practicals:

e Analysis of data from wearables devices.

e Testing the variance using appropriate software tool like R / Python.

Case Studies

Epidemical reading and interpreting of epidemical studies, application in community
health, Case study on Medical Imaging like MRI, CT. Case study on respiratory data,
Case study on ECG data. Predictive models to detect onset of disease

Specific Activity:
e Project based learning- Implement data analytics on healthcare data using ‘R’
software.

Weightage: Continuous Assessment: 50%, End Semester Examinations: 50%

Assessment Methodology: Project (20%), Assignment Programs (25%), Practical
(25%), Internal Examinations (30%)
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References:

1.

2.

&

Daniel, W. W. (2018). Biostatistics: A foundation for analysis in the health
sciences (11th ed.). John Wiley & Sons.

Armitage, P., Berry, G., & Matthews, J. N. S. (2001). Statistical methods in
medical research (4th ed.). Wiley-Blackwell.

Rosner, B. (2015). Fundamentals of biostatistics (8th ed.). Nelson Education.
Pagano, M., & Gauvreau, K. (2022). Principles of biostatistics (3rd ed.). Chapman
& Hall/CRC.

Forthofer, R. N., & Lee, E. (2014). Introduction to biostatistics (1st ed.). Academic
Press.

Dutta, A. K. (2006). Basic biostatistics and its applications (1st ed.). New Central
Book Agency.

e-Resources:

Chandan K. Reddy, Charu C. Aggarwal, “Healthcare Data Analytics,” Chapman
& Hall, 2023
https://www.coursera.org/learn/healthcare-analytics-essentials,“Healthcare
Analytics Essentials,” Prof Martin Kohn, Northeastern University.

Health Care Data Analytics by Digital Health and Informatics,
https://www.youtube.com/playlist?list=PLtkf1CzQAYcE60Ob6YV6PLFQFIhvR7n
wi8

https://onlinecourses.swayamz2.ac.in/ntr25 ed73/preview, Data Analytics, Prof.
Chandan Chakraborty, National Institute of Technical Teachers Training and
Research, Kolkata

CO | Description of CO PO PSO
CO1 | Explain fundamental concepts of probability, statistical - -
parameters, and coding systems in healthcare data (ICD,
LOINC, DICOM).
CO2 | Analyze healthcare datasets using statistical tests, p- PO2, PS02(3)
values, chi-square tests, and hypothesis testing with PO3
PSO3(3)
R/Python.
CO3 | Apply regression and correlation analysis to healthcare PQO3, PSO2(3)
data for predictive modeling and interpretation. PO5 PSO3(3)
CO4 | Conduct meta-analysis, ANOVA, and interpret PO3, PS02(3)
experimental and clinical study results for informed POG,
g . PSO3(3)
decision-making. PO9
CO5 | Implement data analytics projects on real-world PO3,

healthcare datasets using R/Python to generate POS5, PS0O2(3)
actionable insights. PO10, PSO3(3)
PO11
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BM25C07 Devices and Circuits Laboratory

Course Objective:

To understand and analyse the fundamental characteristics and applications of
semiconductor devices such as diodes, BJTs, JFETs, MOSFETs, and SCRs through
hands-on experiments and simulations.

List of Experiments

1.

NOo kR ODN

Testing of electronic components (Resistors, Capacitors, PN Junction diode,
Zener Diode, BJT, FET....) using multimeter and study of DSO.
Characteristics of PN Junction diode.

Characteristics of Zener diode.

Characteristics of LED

Clipper and Clamper circuits.

Simulate, investigate and compare the various biasing circuits of BJT amplifier.
Characteristics of a transistor connected in Common Base (CB) configuration and
calculate current gain, input and output resistance.

Characteristics of a transistor connected in Common Emitter (CE) configuration
and calculate current gain, input and output resistance.

Obtain the output waveforms and determine ripple factor of a Half Wave Rectifier
with and without filter

10. Obtain the output waveforms and determine ripple factor of a Full Wave Rectifier

with and without filter

11.Drain and Transfer characteristics of JFET
Specific Activity:

Design and develop a power supply circuit.

Weightage: Continuous Assessment: 60%, End Semester Examinations: 40%

Assessment Methodology: Project (30%), Practical (40%), Internal Examinations (30%)

References:

1.

Boylestad, R. L., & Nashelsky, L. (2014). Electronic devices and circuit theory (11th
ed.). Pearson Prentice Hall.

. Bhattacharya, B., & Sharma, S. (2014). Solid state electronic devices (2nd ed.).

Oxford University Press.

Sedha, R. S. (2010). A textbook of electronic devices and circuits (1st ed.). S. Chand
Publications.

Bell, D. A. (2008). Electronic devices and circuits (5th ed.). Oxford University Press.
Salivahanan, S., & Suresh Kumar, N. (2022). Electronic devices and circuits (5th
ed.). McGraw Hill.
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CO | Description of CO PO PSO
CO1 | Demonstrate and analyze the characteristics of PN
junction diodes, Zener diodes, and light-dependent Egg Eggg(g)
devices through experiments. (3)
CO2 | Analyze transistor characteristics in CB and CE PO2 PSO2(3)
configurations PO3 PSO3(3)
CO3 | Simulate, investigate, and compare BJT biasing circuits. PO2, PS02(3)
PO4 | bs03(3)
PO5
CO4 | Design and implement rectifier circuits and power PO2,
supplies (linear and SMPS) to understand practical PO3, PS02(3)
electronic applications. POS5, PSO3(3)
PO11
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EN25C03 | English Communication Skills Laboratory- |

Course Objectives:
The objectives of the course are to foster students’ confidence and fluency in professional and
social communication and to bridge the gap between academic English and industry

expectations.

List of Activities

A. Elements of Effective Speaking and Listening
(i) Sharing life experience/ turning point in their life — SATORI
ii) Situational Conversation — eg. Talking to a Senior about Internship Tips
iii) Welcoming a Guest Speaker at a Seminar
iv) Pictography to represent data using images or symbols
v) B2-C1 Listening exercises include lectures, interviews, and discussions.
B. Mastering Presentations
(i) Presentation Skills — Non-verbal communication
(i) Mini-Presentations: Topics like “My Dream Project,” “Engineering in 2050,”3-
minute technical pitches with logical flow
(iii) Technical Presentations with PPT
C. Group Discussion Strategies:
(i) Introduction to Group Discussions - Key skills for effective participation
(i) Phases in a GD and Conversational Phrases in GD.
(iii) Group Discussions — Abstract and Factual topics
D. Resume & LinkedIln Optimization
(i) Building LinkedIn Profile — Drafting headlines and summaries
(il) Social Media Optimisation
(iii) Preparing Video Resume
E. Podcast-Based Language Learning:
(i) Listening to podcast (motivational, career oriented, success stories)
(i) Podcast Preparation — Purpose — Topic — Structure — Recording Tips -
Publication of the Podcast

o~ A~~~

F. Mock Interviews and Communication Strategies:
(i) Listening — Job interview
(i) Speaking — Mock interviews

Weightage: Continuous Assessment: 60%, End Semester Examinations: 40%.

Internal Assessment: 1. Listening (20 marks)
2. Video Resume (20 marks)
3. Creating a Podcast (30 marks)
4. Mock interview (30 marks)

End Semester Assessment: 1. Presentation with PPT (50 marks)
2. Group Discussion (50 marks)

References:
1. Floyd Kory, “Interpersonal Communication”, McGraw Hill Publication, 2023.
2. Bharadwaj Apoorva, “Leadership Communication Skills for Intercultural
Management: Strategies for Effective Intercultural Management (Contemporary
Themes in Business and Management)”, Routledge India; 1st edition, 2024.
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Helen Spencer-Oatey and DomnaLazidou, “Making Working Relationships Work:
The TRIPS Toolkit for Handling Relationship Challenges and Promoting Rapport”,

Castledown Publishers,2023.
Presentations - Cambridge
Speaking Extra -

Listening Extra — Miles Craven by Cambridge University Press
CVs, Resumes, and LinkedIn: A Guide to Professional English — Springer

International Publishing

E-resources:

1. Train  your mind to perform under pressure- Simon  Sinek
https://curiosity.com/videos/simon-sinek-on-training-your-mind-to-perform-
under-pressure-capture-your-flag/

2. Brilliant way one CEO rallied his team in the middle of layoffs
https://www.inc.com/video/simon-sinek-explains-why-you-should-put-people-
before-numbers.html

3. Will Smith's Top Ten rules for success
https://www.youtube.com/watch?v=bBsT9omTeh0

Description of CO PO PSO1
Communicate effectively in everyday professional
CO1 | =~ . : . - -
situations with confidence
Deliver well-organised and effective presentations. PSO1(1)
CO2 PO9(3) PSO3(2)
Participate in group discussions and express ideas clearly | PO8(2)
cos3 and confidently. PO9(3) PSO3(2)
cO4 Qreat_e professpnal video resumes and participate in PO9(2) | PSO3(3)
interviews effectively.
CO5 Create, record and publish motivational podcasts. PO9(2) | PSO2(2)
PO11(1) | PSO3(3)
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LT/ P|C

MA25C06 Probability and Random Processes

31104

Course Objectives: The objectives of the course are to introduce concepts about
random variables and random processes to compute probabilities and simulate
stochastic model and analyse system responses.

Probability and Random Variables: Probability axioms, Conditional probability, Total
probability, Baye‘s theorem - Discrete and continuous random variables, Moments,
Moment generating functions.

Activities: R programming to calculate conditional probabilities, the generation of
random variables. Solving Competitive Examination questions

Standard Distributions: Discrete distributions: Binomial, Poisson, Geometric
distributions; Continuous distributions: Uniform, Exponential, Normal distributions -
Functions of Random variables

Activities: Identification of industrial applications that follow the Binomial distribution,
Poisson distribution, Gaussian distribution and describe their behavior and solving
Competitive Examination questions.

Two-Dimensional Random Variables: Joint distributions, Marginal and conditional
distributions; Covariance, Correlation and Linear regression. Transformation of random
variables; Central limit theorem (for independent and identically distributed random
variables).

Activities: Fitting a linear regression model to for real world engineering problems and
solving Competitive Examination questions

Stochastic Processes: Classification, Stationary processes, Wide sense and strict
sense stationary processes; Poisson process, Markov chain, Limiting distribution,
Markov process.

Activities: Apply concepts of Markov chain and Poisson process to model real-life
systems like queues and random events over time using open-source software and
solving Competitive Examination questions

Correlation and Spectral Densities: Auto correlation, Cross correlation, Properties;
Power spectral density, Cross spectral density, Properties.

Activities: Create a noisy sine wave, find its Autocorrelation, and plot to see how the
signal relates to itself and solving Competitive Examination questions

Linear Time Invariant System: Linear time invariant system, System transfer function,
Linear systems with random inputs; Auto correlation and cross correlation functions of
input and output.

Activities: Use open-source software to construct the system and solving Competitive
Examination questions

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Assignments (20%), Solution to application-oriented
problems using software (20%), Solving competitive examinations questions (20%),
Internal Examinations (40%).
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References:

1

Roy D Yates and David J Goodman, “Probability and Stochastic Processes”,
Wiley India, New Delhi, 2021.

Douglas C Montgomery and George C Runger, “Applied Statistics and Probability
for Engineers”, 7" edition, Wiley India, New Delhi, 2020.

Oliver C. Ibe, “Fundamentals of Applied Probability and Random Processes”, 1st
Indian Reprint, Elsevier, 2014.

Saeed Ghahramani, “Fundamentals of Probability with Stochastic Processes”, 5t
edition, CRC Press, USA, 2024.

Stark. H and Woods J.W, "Probability and Random Processes with Applications
to Signal Processing", 3™ Edition, Pearson Education, Asia, 2001.

E-resources:

1.

https://ocw.mit.edu/courses/6-041sc-probabilistic-systems-analysis-and-applied-
probability-fall-2013/

2. https://nptel.ac.in/courses/108103112.
3. https://lwww.perlego.com/book/2773338/probability-random-variables-and-
random-processes-theory-and-signal-processing-applications-pdf
4. https://www.atmos.albany.edu/facstaff/timm/ATM315spring14/R/IPSUR.pdf
CO Description PO PSO
Understand the basic concepts of probability,
CO1 random variables, standard probability distributions | -
and random processes.
Apply joint distributions, correlation, regression, and | PO1(3) PSO1(1),
CO2 | transformation of random variables for real-world PSO2(2)
data.
Model and simulate random phenomena using
COo3 ztochgstic processes and analyze their long-term ﬁggg; Eggggi
ehavior.
Analyse spectral properties of random signals,
CO4 | autocorrelation, cross-correlation and spectral PO2(3) PS02(2),
densities.
CO5 Examine linear time invariant systems with random | PO2(3) PS0O2(2)
inputs using their transfer function PO5(3)
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BM25C08 Biomedical Instrumentation
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0O 103

Course Objective:

To understand the origin of various biological signals and electrode configurations
specific to bio-potential measurements and understand the characteristics of Bio signals
and apply the concepts in designing of bio amplifiers and to explain the different
techniques used for measurement of non-electrical bio- parameters.

Biosignal Generation and its Characteristics
Origin of bio potential and its propagation. Bio signals characteristics- Frequency and
amplitude ranges.

Electrode — Configurations

Electrode-electrolyte interface, electrode—skin interface impedance, polarization effects
of electrode — non-polarizable electrodes. Unipolar and bipolar configuration,
classification of electrodes, carbon nanotube, platinum Electrodes.

Bioelectrical Signal Measurement —

ECG-frequency and amplitude ranges — Einthoven’s triangle, ECG system -standard 12
lead system. EEG 10-20 electrode configuration and EEG system, unipolar, bipolar and
average mode. EMG- unipolar and bipolar mode. EMG - Electrode configuration and
EMG system, ERG, EOG, PCG.

Bio amplifiers —

Need for bio-amplifier - Differential bio-amplifier — Single ended amplifier - Band pass
filtering, isolation amplifiers — transformer and optical isolation - isolated DC amplifier
and AC carrier amplifier. Chopper amplifier. Frequent artifacts and removal.

Measurement of Nonelectrical Parameters —

Temperature, respiration rate and pulse rate measurements. Blood Pressure - indirect
methods: auscultatory method, Oscillo metric method, direct methods: electronic
manometer, Pressure amplifiers - systolic, diastolic, mean detector circuit.

Blood Flow Measurement —
Electromagnetic and ultrasound blood flow measurements,
Cardiac Output Measurement: Indicator dilution, thermal dilution and dye dilution
method. Blood cell counter.
Specific Activity:
e Design and development of ECG amplifier circuit.

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Assignments (20%), Solution to application-oriented
problems using software (20%), Solving of GATE questions (20%), Internal
Examinations (40%).

References:
1. Webster, J. G. (2021). Medical instrumentation: Application and design (5th ed.).
John Wiley & Sons.
2. Cromwell, L. (2026). Biomedical instrumentation and measurement (2nd ed.).
Prentice Hall of India.
3. Geddes, L. A.,, & Baker, L. E. (2008). Principles of applied biomedical
instrumentation (3rd ed.).
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Kutz, M. (2003). Standard handbook of biomedical engineering and design.

McGraw Hill.

5. Khandpur, R. S. (2024). Handbook of biomedical instrumentation (3rd ed.). Tata
McGraw Hill.

6. Bronzino, J., & Peterson, D. R. (2015). Handbook of biomedical engineering (4th
ed.). CRC Press.

CO | Description of CO PO PSO

CO1 | Explain the origin, characteristics, and propagation of - -
various biological signals and electrode configurations.

CO2 An_alyze ECG, E!EG, EMG, ERG, EOG, gnd PQG signals PO2, PSO1(3)
using appropriate electrode configurations and PS02(3)
measurement techniques.

CO3 | Design and implement bio amplifiers including PO3, PSO1(3)
differential, single-ended, chopper, and isolation PO4 PS02(3)
amplifiers for accurate signal acquisition.

CO4 | Measure and analyze non-electrical bio-parameters. PO3 PSO1(3)

PO4 PS0O2(3)

CO5 | Design and Implement bio amplifiers in simulation tools POS5,

ﬁgg: PSO1(3)
PO10. PS02(3)
PO11
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BM25C09 Analog and Digital Integrated Circuits

L|T|P|C
310[0]3

Course Objective:

The student should be made to study the circuit configuration and implement practical
applications of linear integrated circuits and understand the concept of application of
ADC and DAC in real time systems and PhaselLocked Loop with applications. Study
of basic gates and combinational logic circuits and design of various combinational
digital circuits using logic gates bring out the analysis and design procedures for
synchronous and asynchronous sequential circuits.

Operational Amplifier —

Ideal characteristics, Performance parameters, Linear and nonlinear Circuits and their
analysis - voltage follower, Inverting amplifier, Non-inverting Amplifiers, Differentiator,
Integrator, Voltage to Current converter, Instrumentation amplifier, Low pass, High pass
filter and band pass filters, Comparator, Multivibrator and Schmitt trigger, Triangular
wave generator.

Digital to analog converters
Analog switches, High speed sample and hold circuit and IC’s, Types of D/A converter -
Weighted resistor, R-2R ladder DAC, D/A Accuracy and Resolution,

Analog to Digital Converters A/D converter - Flash, Dual slope, Successive
approximation, A/D Accuracy and Resolution.

PLL
Voltage controlled oscillator, PLL- Closed loop analysis of PLL, Frequency multiplication/
division, FSK demodulator.

Basic Gates Combinational Logic Circuits-

Number Systems — Decimal, Binary, Octal, Hexadecimal, 1‘s and 2‘s complements,
Codes — Binary, BCD, 84-2-1, 2421, Excess 3, Biquinary, Gray, Alphanumeric codes,
Boolean theorems, Logic gates, Universal gates, Sum of products and product of sums,
Min terms and Maxterms, Karnaugh map and Tabulation methods. Logic families - TTL,
MOS, CMOS.

Combinational Logic Circuits

Problem formulation and design of combinational circuits - Code-Converters, Half and
Full Adders,Binary Parallel Adder — Carry look ahead Adder, BCD Adder, Magnitude
Comparator, Decoder, Encoder, Priority Encoder, Mux / Demux, ROM, PLA and PAL.

Sequential Logic Circuits

Flip flops — SR, JK, T, D, Master / Slave FF, Triggering of FF, Analysis and design of
clocked sequential circuits — state minimization, state assignment, circuit
implementation. Counters, RippleCounters, Ring Counters. Types of Registers, Serial
In - Serial Out, Serial In - Parallel out, Parallelin -Serial Out, Parallel In - Parallel Out,
Universal Shift Register.

Specific Activity:
¢ Flipped classroom activity on operational Amplifiers and its Applications,
e Mini Project work on A-D and D-A converter Applications

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Mini project (30%), Flipped classroom (10%), Solving of
GATE questions (20%), Internal Examinations (40%).
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References:

1.

Franco, S. (2014). Design with operational amplifiers and analog integrated
circuits (4th ed.). McGraw Hill Education.

Mano, M. M., & Ciletti, M. D. (2018). Digital design (6th ed.). Pearson.

Roth, C. H., Kinney, L. L., & H., R. G. (2024). Fundamentals of logic design.
Cengage India Private Limited. (4™ edition)

Gray, P. R., & Meyer, R. G. (2009). Analysis and design of analog integrated
circuits (5th ed.). Wiley International.

Gayakwad, R. A. (2015). Op-amp and linear ICs (4th ed.). Prentice Hall.

Taub, H., & Schilling, D. L. (2017). Digital integrated electronics. McGraw Hill.
Coughlin, R. F., & Diriscoll, F. F. (2016). Operational amplifiers and linear
integrated circuits. Prentice Hall.

Floyd, T. L. (2021). Digital fundamentals (4th ed.). Pearson Education.

Wakerly, J. F. (2018). Digital design: Principles and practices (5th ed.). Pearson
Education.

e-Resources

https://nptel.ac.in/courses/117103064
https://onlinecourses.nptel.ac.in/e-learning/preview/noc25 ee157
https://ae-iitr.vlabs.ac.in/

CO | Description of CO PO PSO

CO1 | Explain the characteristics, performance parameters, -
and applications of operational amplifiers in linear and
nonlinear circuits.

CO2 | Design and analyze circuits using ADCs, DACs, and PO?2 PSO1(3)
Phage .Locked Loops (PLL) for real-time system PO3 PS02(3)
applications.

CO3 | Apply knowledge of basic gates, Boolean algebra, PO?2
number systems, and logic families to design POB, PSO1(3)
combinational and sequential circuits including flip-flops, PO4, PS0O2(3)
counters, and registers.

CO4 | Develop practical applications through flipped classroom PO3, PSO1

L e . o (3)
activities and mini-projects on operational amplifiers, POS5, PSO2(3)
ADCs, and DACs. PO9
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BM25C10 Biocontrol System

Course Objective:

To present a clear exposition of the classical methods of control engineering and to
describe physical system modeling, and basic principles of frequency and time domain
design techniques. To teach the practical control system design with realistic system
specifications and to provide knowledge of physiological control system concept and
design.

Introduction to Control Systems

block diagram of control system — Open loop and closed loop — Applications and scope.
Introduction to Physiological control systems- lllustration, Linear models of physiological
systems, Difference between engineering and physiological control systems.

Mathematical Modeling-

electrical and mechanical systems — Equivalence between the elements of different
types of systems, Mathematical Modeling of systems, Block diagram and signal flow
graph representation of systems — reduction of block diagram and signal flow graph.

Time Domain Response-

Step and impulse responses of first order systems, step responses of second order
systems — time domain specifications of first and second order systems — steady state
error constants. Controllers — P, PI, PID controllers.

Stability Analysis —
Concept and definition, Poles, Zeros, Order and Type of systems, Routh- Hurwitz
criteria of stability, Root locus technique — construction of root locus and study of stability.

Frequency Response Analysis

-specifications — Polar plots — Bode plots — Nyquist plot — Nyquist stability criterion,
closed loop stability — Constant M and N circles — Nichol's chart. Stability analysis in
frequency domain.

Biological Control System Analysis-

Model development of Cardiovascular system- Heart model-circulatory model,
Pulmonary mechanics- Interaction of Pulmonary and Cardiovascular models, Regulation
of cardiac output, steady state analysis of muscle stretch reflex action, transient
response analysis of neuromuscular reflex model action, frequency response of
circulatory control model, Stability analysis of Pupillary light reflex.

Specific Activity:
¢ Design of lung model using Simulation software (MATLAB).
e Modeling of Cardiac output regulation using Simulation software (CVSIM/MATLAB/etc..)

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Modelling using software (30%), Solving of GATE
questions (30%), Internal Examinations (40%).

References:
1. Nagarath, J., & Gopal, M. (2021). Control systems engineering. New Age

International Publishers.(7t" ed)
2. Khoo, M. C. K. (2018). Physiological control systems. IEEE Press; Prentice Hall
India. (2" ed)
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Salivahanan, S., Rengaraj, R., & Venkatakrishnan, G. R. (2017). Control systems
engineering. Pearson Education India. (1st ed)

Kuo, B. C. (2015). Automatic control systems. Prentice Hall of India.

Enderle, J., Blanchard, S., & Bronzino, J. (2005). Introduction to biomedical
engineering (2nd ed.). Academic Press.

Ogata, K., & Yang, Y. (2002). Modern control engineering (Vol. 4). Prentice-Hall.
Dorf, R. C., & Bishop, R. H. (2021). Modern control systems. Pearson. (14" ed)

e-Resources:

https://nptel.ac.in/courses/108/101/108101037/

https://nptel.ac.in/content/storage2/courses/112104158/lecture14.pdf
https://nptel.ac.in/content/storage2/courses/112104158/lecture16.pdf
https://nptel.ac.in/content/storage2/courses/112104158/lecture17.pdf

CO | Description of CO PO PSO

CO1 | Explain the fundamental concepts of control systems, - -
including open-loop and closed-loop systems, block
diagrams, and physiological control system models.

CO2 Develop mathematical models of electrical, mechanical, PO2 PSO1(3)
and physiological systems and represent them using POB, PS02(3)
block diagrams and signal flow graphs.

CO3 | Analyze time-domain and frequency-domain responses PQO3, PSO1(3)
of control systems, including stability analysis. PO4 PS0O2(3)

CO4 PO3,

Apply simulation tools (MATLAB, CVSIM) to design and
analyze physiological control models such as lung
dynamics and cardiac output regulation.

PO5, |PSO1(3)
PO9 | PSO2(3)
PO11
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BM25C11 Medical Ethics and Regulatory L T P C
Standards 3 0 0 3

Course Objective:
Introduction of Medical ethics, Bioethics and professional ethics and learn what qualifies

a product as a medical device and understand why medical devices are regulated and
who regulates them. Examine the journey to bring a device to market as a manufacturer,
importer or distributor

Medical Ethics —

Definition of Medical ethics, Scope of ethics in medicine; Bioethics and Medical ethics -
Theories, Deontology & Ultilitarianism, Non- Maleficence, Beneficence, Autonomy,
Veracity, Justice. Autonomy & Confidentiality issues in medical practice; Ethical
committee- its members and functions; Evidence Based Medicine.

Data Standards in Healthcare -

Evolution of Medical Standards; Terminology, Content, Transport and Privacy and
Security Standards - HL7 — FHIR - DICOM - LOINC - ICD11 — MeSH — SNOMED -
UMLS - HIPPA; International scenario - IEEE, IEC, CEN, FDA, and CE; National
scenario - MDR 2017, BIS and CDSCO.

Medical Device Standards -

Bio compatibility standards - ISO 10993, General requirements for basic safety &
essential performance of medical equipment. IEC 60601 standards -General
requirements for electrical medical devices, Collateral Standards IEC 60601-1-XX;
Standards — 60601-2 —XX; EMI, EMC and EMS; Pseudo Collateral standards — IEC
62304, IEC 82304 and IEC 62366; Risk Management 14971, IT and Audio — IEC 62368
and IEC 60950; Component’s standards - Primary and Secondary Batteries, Fuses,
Optocouplers, Plastics and Y-cap.

Hospital Accreditation and Safety Standards -

National Accreditation Board for Hospitals (NABH 6" edition Jan 2025) — Patient centred
and Management centred; NABH (Digital standards); Handling Biomedical waste and
disposal as per standards; NBC and NEC — 2023 standards applicable to hospitals,
Electrical and Life Safety Standards, Protecting Occupants, Protecting the Hospital from
Fire, Smoke, and Heat, Systems for Extinguishing Fires; Environment of Care
Standards; AERB Compliance — Radiation protection AE(RP)R-2004, Safety Code
AE/RF-MED/SC-3.

ICMED 13485 Plus -

ISO 9001, ISO 13485, ICMED 9000 scheme, ICMED 13485 scheme and Indian
Certification of Medical Devices (ICMED) 13485 Plus - Quality Management Systems -
Management Responsibility - Resource Management - Product Realization -
Measurement, Analysis and Improvement; ISO 14001, ISO 45001 and e waste
management and disposal, R2 certification. Startups — State and national initiatives -
TRLs and applicable standards for each TRL.

Medical Equipment Safety Standards-

ISO/IEC 17025:2017 standard — Scope, Normative references, Terms and definitions,
General requirements, Structural requirements, Resource, Process and Management
requirements, Internal audit and NABL approval processes and manuals.
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Activity:
e Case study on standards and regulatory compliance required for a medical device
from design to commercialization / Case study on documentary requirement in
biomedical department in a hospital pertaining to NABH standards.

Weightage: Continuous Assessment: 40%, End Semester Examinations: 60%.

Assessment Methodology: Case studies (40%), Group discussion(20%), Internal
Examinations (40%).

References:
1. Fisher, J. (2009). Biomedical ethics: A Canadian focus. Oxford University Press
Canada.

2. Veatch, R. M. (2011). The basics of bioethics (3rd ed.). Routledge.
3. Joint Commission. (2018). Joint commission accreditation standards for hospitals
(6th ed.).

e-RESOURCES:
1. https://www.bis.gov.in

2. https://qcin.org/public/uploads/ckdocs/1668347882.7%20ICMED_%20Section%
204B_Certification%20Process%20for%20ICMED%20%2013485%20PIus.pdf

3. https://nabcb.qci.org.in/schemes-for-industry-second/

https://www.iso.org/ISO-IEC-17025-testing-and-calibration-laboratories.html

5. https://lwww.services.bis.gov.in/php/BIS_2.0/bisconnect/standard_review/Stand
ard_review/Isdetails?ID=MjQ50TA%3D

6. https://www.services.bis.gov.in/php/BIS_2.0/bisconnect/knowyourstandards/Indi
an_standards/isdetails/MjgwODc=

7. https://portal.nabh.co/images/Standards/NABH%20Hospital%20Accreditation%
20Standard%206th%Z20Edition%20January%202025.pdf

8. https://www.iso.org/standards.html

9. https://www.koitafoundation.org/src/pdf/nabh-digital-health-standards-for-
hospital.pdf

10. https://www.intertek.com/medical/regulatory-requirements/iec-60601-1/

i

CO | Description of CO PO PSO

CO1 | Explain the fundamental principles of medical ethics, - -
bioethics, and professional ethics, including autonomy,
confidentiality, beneficence, and justice.

CO2 | Analyze healthcare data standards (HL7, FHIR, DICOM,
LOINC, ICD11, SNOMED, HIPAA) and understand their
role in interoperability, privacy, and security

PO2, |PSO1(3)
PO3 | PSO2(3)

CO3 | Evaluate  medical device standards, hospital
accreditation norms, and regulatory frameworks (ISO PO3, PSO1(3)
10993, IEC 60601, NABH, MDR, ICMED 13485) for PO4 PS0O2(3)
compliance and safety.

CO4 | Apply knowledge of standards and regulations to
implement quality management systems, e-waste PO3,
management, and compliance procedures in medical POS5,
device development and healthcare settings. PO9

PSO1(3)
PS02(3)
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EN25C04 English Communication Skills Laboratory- Il

L T P | C
0 0 2 1

Course Objectives:

The objectives of the course are to build students’ advanced communication skills for
workplace readiness and develop intercultural competence for effective collaboration in
global and virtual teams. Prepare students for competitive exams with focused skill-
building and test-oriented practice.

List of Activities

Stage Ready — Impactful Public Speaking.

(i) Simulate a formal event such as an academic conference, convocation, or awards
ceremony, where students’ roles including Master of Ceremonies (MC), Role as
a dignitary, and a Commentator

(ii) Visual Prompt Storytelling: Use random images to create spontaneous stories,
focusing on plot, setting, and character,

(iii) Digital Presentation - Record a short video explaining a project or technical
concept, using slides, voiceover, and visual aids (to be uploaded using google
classroom or drive link)

Professional and Application-Oriented Writing
(i) Résumé Preparation: Design ATS-friendly résumés tailored to various job
descriptions, using action verbs and quantifiable impact.
(i) Design engaging content for poster presentation relevant to their domain.

Receptive Skills in Workplace Communication-
(i) Reading articles related to their domain and discuss in groups
(i) Visit company websites, make inferences and present in the class
(i) Listen to recorded mock interviews and take detailed notes. Summarise key
points and action items in a professional format and make a presentation.

Intercultural Communication
(i) Assertive vs Aggressive communication
(i) Role play activities — workplace communication in intercultural/cross-cultural
contexts

From Campus to Career: Industry Skills and Global Exam Preparation
(i) Participate in HR interviews using Al tools or peer interviewers, responding to
behavioral questions using methods like STAR (Situation, Task, Action, Result)
(i) Practice Verbal Ability in competitive exams like UPSC, SSC, CDS, TNPSC, etc.

Weightage: Continuous Assessment: 60%, End Semester Lab Examinations: 40%.

Internal Assessment Methodology: 1. Oral story telling using visual prompts
(30 marks)
2. Poster presentation (40 marks)
3. ATS resume writing (30 marks)
End Semester Assessment:
1. Interview (50 marks)
2. Verbal Ability test (50 marks)
(students must bring the resume but evaluation must be done based on the
performance in the interview)

References:

1. Lucas, Stephen, and Paul Stob. The Art of Public Speaking. Thirteenth edition,
McGraw- Hill Education, 2020.

2. Abrahams, Matt. Think Faster, Talk Smarter: How to Speak Successfully When You're
Put on the Spot. Simon & Schuster, 2023.
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3.. Beshara, Tony. Powerful Phrases for Successful Interviews, Rev. ed., McGraw-Hill,

2023.

4. Papalia, Anna. Interview ology: The New Science of Interviewing. Harper Business,
2024.

5. Verbal Ability and Reading Comprehension by Ajay Singh McGraw Hill Education
2020

E-resources:
Purdue OWL — Online Writing Lab (Academic and professional writing help)

1.

https://owl.purdue.edu/

2. Canva Resume Builder (Creative, ATS-friendly resume design)
https://www.canva.com/resumes/
3. BBC Learning English — Pronunciation
https://www.bbc.co.uk/learningenglish/english/features/pronunciation
4. India Bix website
Description of CO PO PSO1
CO1 | Understand basic industry-related reading materials. - -
CO2 | Design and present a domain specific poster PO9(3) PSO1(2)
PSO3(3)
CO3 | Deliver effective digital presentations PO9(3) | PSO2(1)
CO4 | Communicate appropriately in intercultural/cross cultural | PO9(3) PS0O3(3)
contexts PO11(1)
CO5 | Perform in interviews and competitive exams successfully | PO9(3) | PSO3(1)
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Analog and Digital Integrated Circuits L T | P|C

BM25C12

o
N
N

Laboratory 0

Course Objective:
Students design digital logic and circuits and to learn the function of different ICs and
understand the applications of operation amplifier.

List of Experiments

1. Inverting, non-inverting amplifier and comparator
2. Integrator and Differentiator
3. Design and analysis of active filters using op-amp
4. Schmitt trigger using operational amplifier
5. Instrumentation amplifier using operational amplifier
6. RC and LC oscillators
7. Multivibrators using IC555 Timer
8. Study of logic gates, Half adder and Full adder
9. Encoder and BCD to segment decoders
10 Multiplexer and demultiplexer using digital ICs
Universal shift register using flip flops
12. Design of mod-N counter
Activity
e Simulation of Op-amp circuits for various applications using software.

Weightage: Continuous Assessment: 60%, End Semester Lab Examinations: 40%.

Assessment Methodology: Project (30%), Practical (40%), Internal Examinations
(30%)

CO | Description of CO PO PSO

CO1 | Understand and explain the working of operational - -
amplifiers and digital ICs through simulation and practical
circuits

CO2 | Design, implement, and analyse analog circuits such as PO3 PS02(3)
amplifiers, filters, oscillators, and multivibrators using POS, PSO3(3)
operational amplifiers and timers.

CO3 | Design and implement combinational and sequential PO3, PS02(3)
digital circuits including logic gates, adders, decoders, PO4, PSO3(3)
multiplexers, and counters using digital ICs. PO9

CO4 | Simulate Op-amp circuits for various applications using PQO3,

PSO2(3)
software. POS5, PS0O3(3)
PO11
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