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SONA COLLEGE OF TECHNOLOGY, SALEM
(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester | under Regulations 2019 (CBCS)
Branch: Biomedical Engineering

S.No | Course Code | Course Title | L | T | P | C | Category
Theory
1 U19ENG101B | English For Enginesr- | 1102 2 HS
2 | ULOMAT102B k}lﬂﬁf\‘/;ﬁf;grg;mus 3/1]0] 4 BS
3 U19PHY103E | Engineering Physics 4/0(0]| 4 BS
4 U19CHE104G | EngineeringChemistry 3/0|0] 3 BS
5 | UL9PPR105 ﬁ;‘t’ﬁéirgmg;?r']‘rﬂ]?r?g using| 31 g lo|3| Es
6 | ULOBEE106B ng&ﬁggﬁéﬁg‘irmg 3lolo|3]| Pc
Practical
7 | uloPPL111 E;’f)';?gg&gramm'”g olo|2]1 ES
Basic Electricabnd
8 U19BEEL113B| Electronics Engineering 00|21 PC
Laboratory
9 U19GE101 Basic Aptitude- | 0(0|2]0 EEC
Total Credits | 21
Optional Language Elective*
10 U190LE1101 | French
11 U190LE1102 | German 0j0j2]|1 HS
12 U190LE1103 | Japanese

*Students may opt for foreign languages viz., German/French/Japanese with additional
one credit (Not accounted for CGPA calculation)
Approved By

Chairperson, Chairperson, Member Secretary, Chairperson,
Science and Biomedical Academic Council Academic Council
Humanities BoS Engineering BoS Dr.R.Shivakumar & Principal
Dr.M.Renuga Dr.R.S.Sabeenian Dr.S.R.R.Senthil
Kumar
Copyto:-

HOD/ Biomedical Engineering, First Semester BE BME Students and Staff, COE
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Sona College of Technology, Salem — 636 005
(An Autonomous Institution)
Courses of Study for BE / B Tech Semester II under Regulations 2019 (CBCS)

Branch: Biomedical Engineerin

Total
i- Course Code Course Title I, ¥ P C | Category | Contact
o Hours
Theory
1 UI9ENG201B English for Engineers -Il 2 0 0 2 HSMC 30
2 WHOMATZGIE . | TSt o) Diltecin E gt =y BSC 60
quations
3 U19CHE204D Biochemistry 2 (0] 0 2 BSC 30
4 U19EGR206A Engineering Graphics 2 0 2 3 ESC G 0L6f3 oP)
5 U19BME201 Biology for Engineers 3 0 0 3 PCC 45
6 U19EC202 Circuit Theory 3 0 [¢] 3 PCC 45
Practical
7 UlI9WPL212 Workshop Practice (0] ¢] 2 1 ESC 30
8 U19PCL208B Physics and Chemistry Laboratory | 0 0 4 BSC 60
9 U19GE201 Basic Aptitude — IT 0 0 2 EEC 30
Total Credits 20
Optional Language Elective*
10 U190LE1201 French
11 U190LE1202 German 0 0 s 1 HSMC 30
12 UI90LE1203 Japanese

*Students may opt for foreign languages viz., German/French/Japanese with additional one credit (Not

accounted for CGPA calculation)

Approved by

2

/

(

Chairperson, Chairperson, L :
Science and Humanities Biomedical Member.Secretar.y, Chalrperson, A.ca(.lennc
5 X Academic Council Council & Principal
BoS Engineering BoS
Dr. M. Renuga Dr. S. Prabakar Dr. R. Shivakumar | Dr. S. R. R. Senthil Kumar

Copy to:-HOD/ Biomedical Engineering, Second Semester BE BME Students and Staff, COE

04.06.2021
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Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.TechSemesterll Regulations2019
Branch: Biomedical Engineering

S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit thﬂscomad
Theory
1 U19MAT301B | ProbabilityandStatistics 3 1 0 4 60
2 U19BM301 ElectronicDevicesandCircuits 3 0 0 3 45
3 U19EC301 SignalsandSystems 3 1 0 4 60
4 U19BM302 AnatomyandHumanPhysiology 3 0 0 3 45
5 U19CS307 Programmingn C 3 0 0 3 45
6 U19GE303 Mandatory Course: Essenc®f IndianTraditional
2 0 0 0 30
Knowledge
Practical
7 U19BM303 ElectronicDevicesandCircuitsLaboratory 0 0 2 1 30
8 U19BM304 AnatomyandHumanPhysiologyLaboratory 0 0 2 1 30
9 U19CS308 C Programmingd-aboratory 0 0 2 1 30
10 | U19GE301 Soft Skills andAptitude I 0 0 2 1 30
Total Credits | 21

Approved By

Chairperson, Biomedical EngineeringBoS

Copy to:

Dr.S.Prabakar

Dr.R.Shivakumar

Member Secretary, Academic Council

HOD/ BiomedicalEngineering Third SemesteBE BME Students and Staff, COE

Chairperson, Academic Council & Principal
Dr.S.R.R.Senthil Kumar

30.07.2021

Regulations2019



Sona College of Technology, Salem

(An Autonomous Institution)

Courses of Study for B.E/B.TechSemester IVRegulations2019

Branch: Biomedical Engineering

S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit Total
Contact
Hours
Theory
1 U19BM401 | Analog and Digital Integrated Circuits 3 0 0 3 45
2 U19BM402 | Biomedical Instrumentation 3 0 0 3 45
3 U19BM403 | Control System for Biomedical Engineering 3 0 0 3 45
4 U19BM404 | Biomaterials 3 0 0 3 45
5 U19CS406 | Data Structures 3 0 0 3 45
6 U19GE402 | Mandatory Course: Environment and Climate Science 2 0 0 0 30
Practical
7 U19BM405 | Analog and Digital Integrated Circuits Laboratory 0 0 2 1 30
8 U19BM406 | Biomedical Instrumentation Laboratory 0 0 2 1 30
9 U19CS407 | Data Structures Laboratory 0 0 2 1 30
10 U19GE401 | Soft Skills and Aptitudel 0 0 2 1 30
Total Credits 19

Approved By

Chairperson, Biomedical EngineeringBoS

Copy to:

Dr.S.Prabakar

Dr.R.Shivakumar

HOD/ BiomedicalEngineering FourthSemesteBE BME Students and Staff, COE

Member Secretary, Academic Council

Chairperson, Academic Council & Principal
Dr.S.R.R.Senthil Kumar

10.12.2021

Regulations2019




Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.TechSemesteV under Regulations2019
Branch: Biomedical Engineering

Total
S. No | Course Code Course Title Lecture Tutorial Practical Credit Contact
Hours
Theory
1 U19BM501 | Diagnostic and Therapeutic Equipments | 3 0 0 3 45
2 U19BM502 | Pathology and Microbiology 3 0 0 3 45
3 U19BM5@ | Biomechanics 3 0 0 3 45
4 U19EC510 | Digital Signal Processing 3 0 0 3 45
5 U19EC511 | Microprocessorand Embedded System Design 3 0 0 3 45
6 noc22_mgl04 NPTEL - Principles of Management 3 0 0 3 45
Practical

7 U19EC512 | Digital Signal Processing Laboratory 0 0 2 1 30
8 U19EC513 | Microprocessors and Embedded System Design Laborat 0 0 2 1 30
9 U19BM504 | Pathology and Microbiology Laboratory 0 0 2 1 30
10 U19GE501 | Soft Skills and Aptitudelll 0 0 2 1 30
Total Credits 22 390

Approved By

Chairman, Biomedical Engineering BoS

Dr.S.Prabakar

Copy to:

HOD/ BiomedicalEngineeringFifth SemesteBE BME Students and Staff, COE

Dr.R.Shivakumar

Member Secretary, Academic Council

Chairperson, Academic Council & Principal
Dr.S.R.R.Senthil Kumar

06.07.2022

Regulations2019




Sona Collge of Technology, Salem
(An Autonomous Institution)
Courses of Study for B.E/B.TechSemester VIRegulations2019
Branch: Biomedical Engineering

S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit Total
Contact Hours
Theory
1 U19BM601 | Diagnostic and TherapeutiEquipment I 3 0 0 3 45
2 U19BM602 | Radiological Equipment 3 0 0 3 45
3 U19BM603 | Biosensors and Transducers 3 0 0 3 45
4 U19BM910 | Professional Elective tMedical Device Design 3 0 0 3 45
5 U19BM911 | Professional Elective tHospitalPlanning and Management 3 0 0 3 45
Open Elective

U19CE1002 | Municipal Solid Waste Management

U19EC1002 | Embedded and Real Time Systems

U19EE1003 | Innovation, IPR and Entrepreneurship Development
6 U19EE1004 | Renewabl&nergy Systems

U19FT1001 | Fundamentals of Fashion Design 3 0 0 3 45

U19MC1003 | Smart Automation

U19ME1004 | Renewable Energy Sources

Practical
7 U19BM604 | Diagnostic and Therapeutic Equipment Laboratory 0 0 2 1 30
8 U19BM605 | Biosensors and Tresducers Laboratory 0 0 2 1 30
9 U19BM606 | Summer InternshipSummer Project 0 0 2 1 30
10 U19GE601 | Soft Skills and AptitudetlV 0 0 2 1 30
Total Credits | 22
Approved By
Chairman, Biomedical Engineering BoS Member Secretary,Academic Council Chairperson, Academic Council & Principal
Dr.S.Prabakar Dr.R.Shivakumar Dr.S.R.R.Senthil Kumar

Copy to:
HOD/ BiomedicalEngineeringSixth SemesteBE BME Students and Staff, COE

06.01.2023 Regulations -2019



Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester VII Regulations 2019
Branch: Biomedical Engineering

S. No Course Code Course Title Lecture | Tutorial | Practical | Credit Totyl
Contact Hours
Theory

1 U19BM701 | Medical Image Processing 3 0 0 3 45
2 U19BM702 ~ | Alin Health and Medicine 3 0 0 3 45
3 U19BM907 - | Professional Elective — Biomedical waste Management 3 0 0 3 45
4 U19BM909 | Professional Elective — Rehabilitation Engineering 3 0 0 3 45
5 U19BM2003 .| Professional Elective- Basic Life Support and first Aid 3 0 0 3 45

U19CE1004 — | Open Elective - Disaster Management,~~

U19Cs1001 _~" | Open Elective - Big Data Analytics

U19€$1002 | Open Elective - Cloud Computing

U19EC1007 | Open Elective - CMOS VLS| Design

U19EE1002 | Open Elective - Energy Conservation and Management
B U19EE1003 //Open Elective - Innovation, IPR &nd Entrepreneurship 3 0 0 3 45

Development
U19FT1001 ~ | Open Elective - Fundamentals of Fashion Design
U19ME1002 | Open Elective - Industrial Safety
U19ME1004 | Open Elective - Renewable Energy Sources
U19IT1001 //Open Elect:ive - Problem Solving Techniques using Java
Programming
Practical
7 U19BM703 | Medical Image Processing Laboratory 0 0 2 1 30
8 U19BM704 .~ | Al in Medicine Laboratory 0 0 2 1 30
9 U19BM705 | Hospital Training 0 0 2 | 30
Total Credits 21
05.07.2023 Regulations-2019
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Approved By

7
\J
{\/\»5 VC\/{Q/\A/\M NS
Chairman, Bjpmedical Engineering BoS Member Secretary, Academic Council Chairperson, Académic Council & Principal
Dr.S.Prabakar Dr.R.Shivakumar Dr.S.R.R.Senthil Kumar

COpy to:-
HOD/ Biomedical Engineering, Seventh Semester BE BME Students and Staff, COE

05.07.2023 ) Regulations-2019
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Sona College of Technology, Salem
(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester VIII Regulations 2019

Branch: Biomedical Engineering

Total
S. No Course Code Course Title Lecture | Tutorial | Practical | Credit
Contact Hours
Practical
1 U19BM801 /| Project Work .~ 0 0 24 12 360

Total Credits 12 -

Approved By

l?\\/."\ Y ’\/‘f:{f/\_' / \’,,f.‘)\:',/’ w>
Chairman, Bigmedical Engineering BoS Member Secretary, Academic Council Chairperson, Academic Council & Principal
Dr.S.Prabakar Dr.R.Shivakumiﬂr‘i:\ \}f) Dr.S.R.R.Senthil Kumar
173
Copy to:-

HOD/ Biomedical Engineering, Eighth Semester BE BME Students and Staff, COE

22.12.2023 Regulations-2019



SONA COLLEGE OF TECHNOLOGY, SALEM
(An Autonomous Institution)
Courses of Study for B.E/B.Tech. Semester | under Regulations 2019 (CBCS)
Branch: Biomedical Engineering

S.No | Course Code | Course Title | L | T | P | C | Category
Theory
1 U19ENG101B | English For Enginesr- | 1102 2 HS
2 | ULOMAT102B k}lﬂﬁf\‘/;ﬁf;grg;mus 3/1]0] 4 BS
3 U19PHY103E | Engineering Physics 4/0(0]| 4 BS
4 U19CHE104G | EngineeringChemistry 3/0|0] 3 BS
5 | UL9PPR105 ﬁ;‘t’ﬁéirgmg;?r']‘rﬂ]?r?g using| 31 g lo|3| Es
6 | ULOBEE106B ng&ﬁggﬁéﬁg‘irmg 3lolo|3]| Pc
Practical
7 | uloPPL111 E;’f)';?gg&gramm'”g olo|2]1 ES
Basic Electricabnd
8 U19BEEL113B| Electronics Engineering 00|21 PC
Laboratory
9 U19GE101 Basic Aptitude- | 0(0|2]0 EEC
Total Credits | 21
Optional Language Elective*
10 U190LE1101 | French
11 U190LE1102 | German 0j0j2]|1 HS
12 U190LE1103 | Japanese

*Students may opt for foreign languages viz., German/French/Japanese with additional
one credit (Not accounted for CGPA calculation)
Approved By

Chairperson, Chairperson, Member Secretary, Chairperson,
Science and Biomedical Academic Council Academic Council
Humanities BoS Engineering BoS Dr.R.Shivakumar & Principal
Dr.M.Renuga Dr.R.S.Sabeenian Dr.S.R.R.Senthil
Kumar
Copyto:-

HOD/ Biomedical Engineering, First Semester BE BME Students and Staff, COE

12.06.2019 B.E./B.TechRegulations2019 1



U19ENG101B- ENGLISH FOR ENGINEERS #l
COMMON TO CSE, ECE, EEE, MCT, BME

Course Outcomes: At the end of course, the students will be able to

1. Use grammatial components effectively in both written and spoken
communication

2. Develop speaking skills forself-introduction, delivering speeches and
technical presentation.

Speak effectively in real time and business situations
Write email, formal letters and desdigns of graphics

5. Develop skills for writing reports and proposals, and for general purpose and
technical writing.

pw

UNIT |
X General Vocabulary, Parts of speech

X Selfintroduction - personal information, name, home background, study
details, area of intereshobbies, strengths and weaknesses, projects and paper
presentations, likes and dislikes in food, travel, clothes, special features of
home town.

X Instructions, Email - fixing an appointment, cancelling appointments,
conference details, hotel accommodati order for equipment, training
programme details, paper submission for seminars and conferences

x Paragraph writingtDescribing +defining +providing examples or evidences

UNIT Il
X Tenses, active and passive voice
X Welcome address, vote of thanks, spkaddress on specific topic.

x  Checklists, letter writing- business communication, quotations, placing
orders, complaints, replies to queries from business customers, inviting
dignitaries, accepting and declining invitations

UNIT 11l
x Prefixes and Suffigs

X Mini presentation in small groups of two or three office arrangements,
facilities, office functions, sales, purchases, training recruitment, advertising,

12.06.2019 B.E./B.TechRegulations2019 2



X

UNIT IV

X
X

X

UNIT V

X
X

applying for financial assistance, applying for a job, team work, discussion,
presentation.

Jobapplication letter and resume, recommendations,

Modal verbs and probability, concord

Situational Role Play between examiner and candidate, teacher and student,
customer and sales manager, hotel manager and organiser, team leader and
team merber, bank manager and candidate, interviewer and applicant, car
driver and client, industrialist and candidate, receptionist and appointment
seeker, new employee and manager, employee and employee, p.a. and
manager, schedule for training

Note making, Propzal

If conditionals

Situational Role Play Asking for directions, seeking help with office
equipment, clarifying an error in the bill, job details, buying a product, selling
a product, designing a website, cancelling and fixing appointments|, hote
accommodation, training facilities, dress code, conference facilities.

Memo, technical report writing feasibility reports, accident report, survey
report
TOTAL: 45hours

Speaking test will be conducted for 20 marks externally and evaluated along with
English for Engineers #l in the End Semester Valuation.

TEXT BOOK

X

Technical English | & II, Dr. M. Renuga et al. Sonaversity, 2016

EXTENSIVE READING
X The Story of Amazon.con8ara Gilbert, published by Jaico
X The Story of GoogletSara Gilbert, publishely Jaico

REFERENCE

X

Norman Whitby, Business Benchmark PreIntermediate to Intermediate,
Students Book, Cambridge University Press, 2006.

A Course in Communication Skills, P. Kiranmai Dutt, Geetha Rajeevan, C. L.
N. Prakash, published by Cambridge Uniitgr®ress India Pvt. Ltd.

12.06.2019 B.E./B.TechRegulations2019 3



U19MAT102B - LINEAR ALGEBRA AND MULTIVARIABLE CALCULUS
Commonto ECE and BME

Course Outcomes At the end of the course, the students will be able to

1. apply the concepts of vector spaces and linear transforraatioreal world
applications

2. apply the concepts of eigen values and eigen vectors of a real matrix and their
properties in diagonalization and the reduction of a real symmetric matrix
from quadratic form to canonical form

3. ILQG WKH 7D\0ORU Y VJaedbidristand tHd Si8xns bl @ninima of
functions of two variables

4. apply appropriate techniques of multiple integrals to find the area and volume

5. apply the concepts of vector differentiation and integration to determine the
line, surface and volume inteds.

UNIT | - VECTOR SPACES 12
Vector SpacetLinear independence and dependence of vect8asis +Dimension
Linear transformations (maps} Matrix associated with a linear mapRange and
kernel of a linear mapRanknullity theorem (withouproof).

UNIT Il - EIGEN VALUES AND EIGEN VECTORS 12
Eigen values and eigen vectors of real matrie®soperties of eigen values and eigen
vectors * CayleyHamilton theorem+Diagonalization of real symmetric matrices
Reduction of quadratic form t@nonical form.

UNIT lll - FUNCTIONS OF SEVERAL VARIABLES 12
Functions of several variablesPartial differentiation+Total derivative +Jacobians+
7D\ORUYYV WKHRUHP IRU | X ®&\fawirhaRapd RiniMaZoR fuMdiids loD E O H
two variables withoutonstraintst 8RQVWUDLQHG PD[LPD DQG PLQL
method of undetermined multipliers.

UNIT IV - MULTIPLE INTEGRALS 12

Double integrals+tChange of order of integratiohChange of variables from Cartesian
to polar coordinatest Area as doublantegrals in Cartesian coordinates Triple
integrals +Volume as triple integrals in Cartesian coordinates.

12.06.2019 B.E./B.TechRegulations2019 4



UNIT V - VECTOR CALCULUS 12

Vector differentiation: Scalar and vector valued functionsGradient, directional
derivative, divergence andid +Scalar potential.

Vector integration: Line, surface and volume integrals 6 WDWHPHQW RI *L
BWRNHYV DQG *DXVV G l+\Shhpld Hyaphcetioks KrivdRingl Baviares,
rectangles, cubes and rectangular parallelopiped.

Theory: 45 Hours; Tutorial: 15 hours
TOTAL : 60 hours

TEXT BOOKS
1. 7 9HHUDUDMDQ 3/LQHDU $OJHEUD DQG 3DUWLDC

Hill Publishers, $Edition, 2018.
2. 7 9HHUDUDMDQ 3(QJLQHHULQJ ODWKHPDWLFV IR

Publishers, $Edition, 2019

REFERENCE BOOKS

1. 6 /LSVFKXW] DQG 0 / /LSVRQ 3/LQ IPblish&r® JHEU |
6" Edition, 2018.

2. ( .UH\V]LJ 3$GYDQFHG (QJLQHHULQJ ODWKHPDW
Edition, Reprint, 2017.

3. & 3UDVDG DQG 5 *DUJ 33$GYDG@PPB®/ LWL Q.HKIDW
Publishers1® Edition, 2018.

4. % 9 5DPDQD 3*+LJKHU (QJLQHHULQJPQIIshd(sH P D W 1
29" Reprint, 2017.

5. % 6 *UHZDO 3+LJKHU (QJLQHHULQJ ODWKHPDWIL
Edition, 2018.

12.06.2019 B.E./B.TechRegulations2019 5



U19PHY103E - ENGINEERING PH YSICS
(For Biomedical Engineering)

LLT P C
4 0 0 4

Course OutcomesAt the end of the course, the students will be able to,

1. Discuss the dual nature of matter and radiation and the application of wave
nature of particles.

2. Describe the basicomponents of lasers.

3. Analyse the relation between arrangement of atoms and material properties.

4. Explain the ultrasonic inspection technique in the field of medicine.

5. Elucidate the applications of X rays and radioactivity in the field of medicine.
UNIT | - QUANTUM PHYSICS 12

Origin of quantum mechanicsLimitations of classical theoryDual nature of matter

and radiation

Particle nature of radiation - Compton effect Explanation based on quantum theory

- Expression for Compton shift (no derivation)

Wave nature of matter - de Broglie waves 6 FKU|GLQJHUYV WLPH LQGHS
dependent wave equation®hysical significance of wave functierEnergy and wave
function of an electron trapped in one dimensional box.

Application of wave nature of particles - Electron microscope Comparison of

optical and electron microscopelransmission electron microscope Scanning

electron microscopeLimitations of electron microscope.

UNIT Il - LASERS 12
Basic terms - Energy level- normal populatia - induced absorption (pumping)
population inversion meta stable statespontaneous emissierstimulated emission.

Basiccomponentsof a laser- Active medium- pumping technique optical resonator
(LQVWHLQ T-VStiHalte R dhsorption spontameous emission and stimulated
emission.

Types of lasers Solid lasersNd:YAG) - Gas lasers (C{aser)- Semiconductor laser
(homojunction and hetero junction laser)

Applications - Holography - Construction and reconstruction of hologram
Applications @ lasers in science and Engineering.

12.06.2019 B.E./B.TechRegulations2019 6



UNIT Il - CRYSTAL PHYSICS 12
Importance of crystalsTypes of crystals Basic definitions in crystallography (Lattice
tspace lattice unit cell - lattice parametergbasis- crystallographic formula) Seven
crystal systems and fourteen Bravais latticekattice planes and Miller indices
Interplanar distance d spacing in cubic lattice Calculation of humber of atoms per
unit cell - Atomic radius- Coordination number and Atomic Packing factor 8€,
BCC, FCC and HCP Structure®olymorphism and allotropy.

Crystal imperfections - Point, line and surface defectBurger vector.

Crystal Structure +Graphite Structure and Diamond Structure.

UNIT IV - ULTRASONICS 12
Introduction zUltrasonicwaves- Properties of ultrasonic waves.

Production of ultrasonic waves + Magneto striction method+ Magnetostriction
oscillator- Piezo electric methodPiezo electric oscillator.

Ultrasonic imaging systems=Block diagram of ultrasonic imaging systeftA scan,
B scan and I mode display- Ultrasound pictures of human body Ultrasonic
technique to measure blood flow and heart beBhysiological effects of ultrasound
therapy £Phonocardiography.

UNIT V - MEDICAL PHYSICS 12

X zrays - Electromagetic spectrum Introduction to x rays Production of x ray
images * Producing live x ray images + Radiation given to patientst Nuclear
medicine +Sources of radioactivity-Radioisotopes for nuclear medicireStatistical
aspects of radioactivity dag in radioisotopestNuclear imaging techniquesBasic
instrumentation for nuclear imaginge Gamma ray camerat Positron emission
tomography.

TOTAL: 60 hours

TEXT BOOK
X 01 $YDGKDQXOX H(QJLQHHULQJ 3K\VLFVY 6 &KT
Delhi (2015)

x B. K. Pandey and S. Chaturvedi, Engineering Physics , Cengage Learning
India Pvt. Ltd., Delhi, 2019

12.06.2019 B.E./B.TechRegulations2019 7



REFERENCES

X

Engineering Physics, Sonaversity, Sona College of Technology, Salem
(Revised Edition 2019).

5DMHQGUDQ 9 DQG ODULNDQL $ blic&ibng, K2004p OV V
New Delhi.

3bDODQLVDP\ 3. pODWHULDOV VFLHQFHT G6FL7HF
Chennai, Second Edition (2007)

Cameran. R, Medical Physics, John Wiley and Sons.

' %KDWWDFKDU\D 3RRQDP 7DQGRQ 3(QJLQ
University Press 2017.

0 $UXPXJIDP 3$SSOLHG 3K\WLFV® $QXUDGKD DJHQ

12.06.2019

B.E./B.TechRegulations2019 8



U19CHE104G- ENGINEERING CHEMISTRY
(For Mechatronics and Biomedical Engineering)

Course Outcomes At the end of the course, the students will be able to
1. Analyze the impurities of water, their removal methods and explain the
conditioning methods for industrial uses.
2. Outline the principles and applications of electrochemistry to engineering and
technology.

3. Analyze the types of corrosion and describe thehods of corrosion control.

4. Discuss the principle and applications of surface chemistry and catalysis in
engineering and technology.

5. Describe the basics of nano chemistry, synthesis, properties and applications
of nano materials in engineering and technglog

UNIT | - WATER TECHNOLOGY 9
Introduction- Characteristicsthardnesstestimation of hardness by EDTA method,
alkalinity and its estimationBoiler feed watertrequirementstdisadvantages of using
hard water in boilers+ internal conditioning(colloidal, phosphate, calgon and
carbonate conditioning methods} external conditioning + zeolite process,
demineralization process, desalination of brackish water by reverse osmosis.

UNIT Il - ELECTROCHEMISTRY 9
Electrode potetial - Nernst Equation- derivation and problems based on single
electrode potential calculationreference electrodesstandard hydrogen electrode
calomel electrodexlon selective electrode glass electrode measurement of pHe
electrochemical sexs + significance + electrolytic and electrochemical cell&
reversible and irreversible cells EMF + measurement of emft potentiometric
titrations (redox+Fe&* vs dichromate)xconductometric titrations (acidase +HCI vs
NaOH).

UNIT Il - CORROSION AND CORROSION CONTROL 9
Chemical corrosion Pilling-Bedworth rule telectrochemical corrosioemechanism
galvanic corrosionzdifferential aeration corrosiontfactors influencing corrosiont
corrosion control + sacrificial anode and impressechthodic current methodst
corrosion inhibitorstprotective coatingstpreliminary treatment Paints constituents
and their functionstsurface conversion coatingsGalvanizing and Tinning.

12.06.2019 B.E./B.TechRegulations2019 9



UNIT IV - SURFACE CHEMISTRY AND CATALYSIS 9
Adsorptim-typesphysical and chemical adsorptichadsorption of gases on sokds
adsorption isothermBreundlich and Langmuir isotherrasisorption of solutes from
solution tapplications of adsorptierole of adsorption in catalytic reactionsbasic
principles inadsorption chromatographyadsorption in pollution abatement (granular
activated carbon and powdered activated carhoegtalysistypes- characteristics of
catalysts autocatalysis definition and examples.

UNIT V - NANOCHEMISTRY 9
Basics - distinction between molecules, nanoparticles and bulk materatize
dependent propertiex nanoparticles: nano cluster, nano rod, nanotube (CNT) and
nanowire +Synthesis: precipitationt thermolysis + hydrothermal + solvothermal +
electrodepositionr chemical vapour deposition solgel technique  properties and
applications of nano materials.

TOTAL: 45 hours

TEXT BOOKS
X 3 & -DLQ DQG ORQLFD -DLQ \¥(QKIRQ BB WL QD L&KKEP
New Delhi, 2010 (1% Edition).

x T. Maruthavanaret al.,, 3(QJLQHHULQJ &KHPLVWU\" 6RQDYF
of Technology, Salem, Revisefdition 2018.

REFERENCE BOOKS

X + . &KRSUD $ 3DUPHU 3&KHPLVWURuUbliEhug (QJLC
House, New Delhi, 110 002, 2016.

x .DQQDQ 3 5DYLNULVKQDQ $ 3(QJLQHHt8thQJ &K
Publishing  Company Pvt. Ltd., Chennai, 2009.

X % 6LYDVDQNDU 3(QJLQHHULQ JH8 RibFoVtd/ Néw 7D W L
Delhi, 2008.

Xx 0zLQ * $ DQG $UVHQDXOW $ & B21DQRFKHPLVW
1D QR P D W HR3CPRublisting, 2005.

12.06.2019 B.E./B.TechRegulations2019 10



U19PPR105 PROBLEM SOLVING USING PYTHON PROGRAMMING
(Common to BME, CSE, ECE,EEE, IT and MCT)

L T P C

0 3
Course Outcomes: At the end of course, the students will be able to
1. Develop algorithmic solutions to simple computational problems
2. Write simple Python programs
3. Write programs with the various control statements and handling strings in
Python
4. Develop Python programs using functions éitesb
5. Analyze a problem and use appropriate data structures to solve it.

UNIT | - ALGORITHMIC PROBLEM SOLVING 9

Need for computer languages, Algorithms, building blocks of algorithms (statements,
state, control flow, functions), notation (pseudo cofleyw chart, programming
language), algorithmic problem solving, simple strategies for developing algorithms
(iteration, recursion).

UNIT Il - BASICS OF PYTHON PROGRAMMING 9

IntroductionPython Interpretemteractive and script modeValues and types,
variables, operators, expressions, statements, precedence of operators, Multiple
assignments, comments, input function, print function, Formatting numbers and strings,
implicit/explicit type conversion.

UNIT Il - CONTROL STATEMENTS AND STRINGS 9
Condiional (if), alternative (Helse), chained conditional {@lif-else). Iteratiorwhile,
for, infinite loop, break, continue, pass, else. StrA8ging slices, immutability, string
methods and operations.

UNIT IV - FUNCTIONS AND FILES 9
Functions- Introduction, inbuilt functions, user defined functions, passing parameters
positional arguments, default arguments, keyword arguments, return values, local
scope, global scope and recursion. Fiesxt files, reading and writing files.

UNIT V - DATA STRUCTURES: LISTS, SETS, TUPLES, DICTIONARIES 9
Lists-creating lists, list operations, list methods, mutability list functions, searching and
sorting, Setgreating sets, set operations. Tuplegple assignment, Operations on
Tuples, lists and tuples, Tupbs return valueDictionariesoperations and methods,
Nested Dictionaries.

TOTAL : 45 Hours

TEXT BOOK S

12.06.2019 B.E./B.TechRegulations2019 11



5HHPD 7KDUHMD BUREOHP 6ROYLQJ DQG 3URJU
University Press, 2018.

$OOHQ % 'RZQH\ 37KLQN 3\WKRRPESXIVWR & KILHQQ!
QG HGLWLRQ 8SGDWHG IRU 3\WKRQ 6KURI
(http://greenteapress.com/wp/thinkython/)

REFERENCES

X

$VKRN 1DPGHY .DPWKDQH $PLW $VKRN .DPWK
BUREOHP 6ROYLQJ ZGrawkHiB EtNi&aRoQ, 2018 F

5REHUW 6HGJHZLFN .HYLQ :D\QH 5REHUW 'R
Programming in Python: An Inte6LVFLSOLQDU\ $SSUd®DFK’
Education Services Pvt. Ltd., 2016.

7LPRWK\ $ %XGG ~ ([SORGraW Hil3Bdaro (Indaf
Private Ltd., 2015.

.HQQHWK $ /DPEHUW 3)XQGDPHQWDOV RI 3\WKR
Learning, 2012.

&KDUOHYV 'LHUEDFK 3 QWdd BBGeXéeWkiRgQPYWAR: & R P
&RPSXWDWLRQDO 3UREOHP 6ROYLQJ )RFXV™ :LOl

12.06.2019 B.E./B.TechRegulations2019 12
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U19BEE106B- BASIC ELECTRICAL AND ELECTRONICS ENGINEERING
(Common to ECE and BME)

L T P C
3 0 0 3

Course OutcomesAt the end of the course, the students Wibe able to,
1. Realize the basic concepts of electrical quantities and components

2. Understand the working of electrical machines.
3. Analyze the construction and characteristics of semiconductor devices.
4. Examine the BJT formation and its characteristics.
5. Enhaice the knowledge on Special Devices
UNIT | +BASICSOF ELECTRICAL PERCEPTIONS 9

Definition of Electric Voltage, Current, Power, Power factor & Energy, Ohms law,
.LUFKKRII%Mitsagplcationg-requencyAC andDC Signalstypes of sources
single phase¢hree phase Resistance InductancecapacitanceSeries and parallel
combinations.

UNIT Il - ELECTRICAL MACHINES 9
DC Generatorconstruction of DC Machinetworking principle of DC Generatot
EMF equation+Types of DC GeneratoDC Motor: Working principle of DC Motorx
Types of DC MotoiTransformerWorking principle of TransformeEMF equation+
Transformation ratio.

UNIT Il - PN JUNCTION DIODE 9

Energy band theor€onductofinsulatorSemiconducteDopingformation of Ntype
and PRtype material®®N junction Diode + V-l Characteristics Zener diode VI
characteristics of Zend&valanche break down.Zener effecZener diode as voltage
regulator.

UNIT IV +BJT 9

Bipolar Junction TransistotconstructiorWorking prirciple-Regions of transisteCB,
CE, CC Configurations and Characteristifisansistor as a switckApplications of
transistor.

UNIT V - SPECIAL DEVICES 9

Constructionand Characteristics of Tunnel DiodeVaractor diodePhoto diode Photo
transistor SCRTRIAC-DIAC

Total: 45 hours

12.06.2019 B.E./B.TechRegulations2019 13



TEXT BOOKS
1. DPKothariDQG , - 1DJUDWK 33%DVLF (OHFWULFDO D(
Mc Graw Hills (India) PrivateLimited, 2014.

2.

REFERENCE BOOKS
1. D. Devaraj, S. K. Bhattacharya 3% DVLF (OHFWULFDO DQ

(QJL QH HPEdr£pM India, 2016
2. $EKL&KDNUDEDUWL 6XGLSWD 'HEQDWK 6RXPL

(OHFWULFDO (OHFWURQLFV %RRN 3 OF *UDZ +LO
3. 5DYLVK 6I%DKLF (OHFWULFDO (O HWGravRIQILFV  (Q

Educatian, 2014
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U19PPL111- PYTHON PROGRAMMING LABORATORY
(Commonto BME, CSE,ECE, EEE, IT and MCT)

L T P C
0 0 2 1

Course Outcomes: At the end of course, the students will be able to

1.
2.

3.

Implementthe algorithmsusingbasiccontrol structuresn Python

DevelopPython programgo usefunctions,stringsanddatastructurego solve
differenttypesof problems

Implementpersistenstoringinformationthroughfile operations

LIST OF EXPERIMENTS

arwbde

© N

Draw flowchart using any open source software.
Implement programs withiraple language features.
Implement various branching statements in python.
Implement various looping statements in python.

Develop python programs to perform various string operations like
concatenation, slicing, indexing.

Implement user defined functionsing python.

Implement recursion using python.

Develop python programs to perform operations on list and tuples
Implement dictionary and set in python

10 Implement python program to perform file operations.

TOTAL: 30 hours

12.06.2019 B.E./B.TechRegulations2019 15



U19BEEL113B- BASIC ELECTRICAL AND ELECTRONICS LABORATORY
(Common to ECE and BME)

Course OutcomesAt the end of the course, the students will be able to,
1. Identify the active, passive components and measuring instruments.
2. Analysis the electrical quantity at theygmoint of circuit.
3. Design the circuit based on PN junction diode and BJT.

LIST OF EXPERIMENTS
1. Identification of active and passive electronic components.

2. Study on CRO, Ammeter, Voltmeter, Multieter, Function Generator, and
DSO.

3. Measurement of DC and A@wer supply using measuring instruments.

4. Realization and design problems on ohms law.

5. Realization and design problems on KCL, KVL.

6. Mesh and node analysis of circuit.

7. VI characteristics analysis of PN junction diode.

8. Biasing and characteristics analysfsBJT.

9. CB, CCandCE analysis of BJT.

10. Realization of transistor as switch.

TOTAL: 30 hours

12.06.2019 B.E./B.TechRegulations2019 16



U19GE101- BASIC APTITUDE #l
(Common to All Departments)

Course Outcomes: At the end of course, the students will be able to
1. Solve fundanental problems in specific areas of quantitative aptitude
2. Solve basic problems in stated areas of logical reasoning

3. Demonstrate rudimentary verbal aptitude skills in English with regard to
specific topics

1. Quantitative Aptitude and Logical Reasoning

Solving simple problems with reference to the following topics:
Numbers+HCF & LCM

Decimal fractions

Square roots & cube roots

Surds & Indices

Logarithms

Percentage

Averages

Coding and Decoding & Visual language

R

2. Verbal Aptitude

Demonstrating plain English language skills with reference tdhe following topics:
a. Synonyms

Antonyms

Verbal analogy

Editing passages

Sentence filler words

®eoo

TOTAL: 30 hours

12.06.2019 B.E./B.TechRegulations2019 17



Sona College of Technology, Salem — 636 005
(An Autonomous Institution)
Courses of Study for BE / B Tech Semester II under Regulations 2019 (CBCS)

Branch: Biomedical Engineerin

Total
i- Course Code Course Title I, ¥ P C | Category | Contact
o Hours
Theory
1 UI9ENG201B English for Engineers -Il 2 0 0 2 HSMC 30
2 WHOMATZGIE . | TSt o) Diltecin E gt =y BSC 60
quations
3 U19CHE204D Biochemistry 2 (0] 0 2 BSC 30
4 U19EGR206A Engineering Graphics 2 0 2 3 ESC G 0L6f3 oP)
5 U19BME201 Biology for Engineers 3 0 0 3 PCC 45
6 U19EC202 Circuit Theory 3 0 [¢] 3 PCC 45
Practical
7 UlI9WPL212 Workshop Practice (0] ¢] 2 1 ESC 30
8 U19PCL208B Physics and Chemistry Laboratory | 0 0 4 BSC 60
9 U19GE201 Basic Aptitude — IT 0 0 2 EEC 30
Total Credits 20
Optional Language Elective*
10 U190LE1201 French
11 U190LE1202 German 0 0 s 1 HSMC 30
12 UI90LE1203 Japanese

*Students may opt for foreign languages viz., German/French/Japanese with additional one credit (Not

accounted for CGPA calculation)

Approved by

2

/

(

Chairperson, Chairperson, L :
Science and Humanities Biomedical Member.Secretar.y, Chalrperson, A.ca(.lennc
5 X Academic Council Council & Principal
BoS Engineering BoS
Dr. M. Renuga Dr. S. Prabakar Dr. R. Shivakumar | Dr. S. R. R. Senthil Kumar

Copy to:-HOD/ Biomedical Engineering, Second Semester BE BME Students and Staff, COE

04.06.2021

B.E/B. Tech Regulations-2019




U19ENG201B English for Engineers =l|

First year Il semester

BME

Course Outcome: At the end of course, the students will be able to
1. Frame sentences correctly, both in written and spoken forms of language with accuracy

andfluency.

LTPC
2002

2. Develop and demonstrate listening skills for academic and professional purposes.

w

Draw conclusions on explicit and implicit oral information.

4. Develop effective reading skills and reinforce language skills required for using grammar
and building voabulary.
5. Read for gathering and understanding information, following directions and giving

responses.

COURSE OUTCOMES

PROGRAMME OUTCOMES

1| 2] 3| 4

5

6

7

8

9

10

11

12

Pso

Pso

Frame sentences
correctly, both in written
and spoken forms of
language with accuracy
and fluency

Develop and
demonstrate listening
skills for academic and
professional purposes

Draw conclusions on
explicit and implicit oral
information

Develop effective
reading skills and
reinforce language skills
required for using
grammar and building
vocabulary

Read for gathering and
understanding
information, following
directions and giving

responses.

UNIT +

x Cause and effect expressions, adjectives, comparative adjectives

X Listening to conversations, welcome speeches, lectures and description of equipment



X Listening to different kinds of interviews (fate-face, radio, TV and telephone
interviews)

X Understanding notices, messages, timetables, advertisements, graphs, etc.

X Reading passages for specific information transfer

UNIT
X Prepositions and dependent prepositions
Understanding short conversatsoor monologues
Taking down phone messages, orders, notes etc
Listening for gist, identifying topic, context or function
Reading documents for business and general contexts and interpreting graphical
representations

X X X X

UNIT =l

x Collocations
Listeningcomprehension, entering information in tabular form
Error correction, editing mistakes in grammar, vocabulary, spelling, etc.
Reading passage with multiple choice questions, reading for gist and reading for
specific information, skimming for comprehendithne general idea and meaning and
contents of the whole text

X X X

UNIT #lV

X Articles, adverbs
Intensive listening exercises and completing the steps of a process.
Listening exercises to categorise data in tables.
Short reading passage: gilfing exerciserelated to grammar, testing the understanding
of prepositions, articles, auxiliary verbs, modal verbs, pronouns, relative pronouns and
adverbs, short reading passage with multiple choice questions.

X X X

UNIT =V
X Pronouns
Listening to extended speech foraleand inference
Listening and developing hints
gapfilling exercise testing the knowledge of vocabulary, collocations, dependent
prepositions, grammatical structures
X Short reading passages for sentence matching exercises, picking out specific information
in a short text

X X X

TOTAL: 30 hours



Sona College of Technology Department of Mathematics
B. E./ BIOMEDICAL ENGINEERING

SEMESTER — 11 TRANSFORMS AND DIFFERENTIAL E; 3 IiE 5 )
UISMAT202C EQUATIONS 3 1 0| 4
COURSE OUTCOMES

At the end of the course, the students will be able to

1. apply the classical method to solve linear ordinary differential equations with constant
coefficients.

2. apply the Laplace transforms technique and its properties to solve an ordinary differential
equation.

3. express a periodic signal as an infinite sum of sine and cosine wave components using Fourier
series.

4. apply the Fourier transform techniques to convert the signal in terms of the frequencies of the
waves.

5. find the general and singular solutions of linear and nonlinear partial differential equations.

CO /PO, PSO Mapping
(372/1 indicates strength of corelation) 3-Strong, 2-Medium, 1-Weak
Outcomes (POs) and P Specific Outcome (PSOs

COs POl | PO2 | PO3 | PO4 | POS | POS | PO7 POS | P09 | POI10 [ PO11 | POIZ | PSOI PSO2
CO1 3 3 3 2 3

co2 3 3 3 2 3

Co3 3 3 3 2 3

COo4 3 3 3 2 3

COs 3 3 3 2 3

UNIT -1 ORDINARY DIFFERENTIAL EQUATIONS 12

Linear higher order ordinary differential equations with constant coefficients — Cauchy’s and
Legendre’s homogeneous linear ordinary differential equations — Method of variation of parameters.

UNIT-I1 LAPLACE TRANSFORMS 12
Laplace transform: Conditions for existence — Transform of elementary functions — Basic
properties — Transform of derivatives and ntegrals — Transform of unit step function and impulse
function — Initial and final value theorems — Transform of periodic functions.

Inverse Laplace transform: Standard results — Statement of convolution thcorem and its
applications — Solution of linear second order ordinary differential equations with constant
coefficients using Laplace transform.

UNIT -1 FOURIER SERIES 12
General Fourier series — Dirichlet’s conditions — Change of intervals — Odd and even functions —
Half range sine and cosine series — Root mean square — Parseval’s identity — Harmonic analysis.

10. 05. 2019 B. E. / B. Tech. Regulations 2019




Sona College of Technology Department of Mathematics

UNIT-1V  FOURIER TRANSFORMS 12
Fourier transform pair — Properties — Fourier sine and cosine transforms pair — Properties —
Transforms of simple functions — Parseval’s identity.

UNIT-V  PARTIAL DIFFERENTIAL EQUATIONS 12
Formation of partial differential equations — Lagrange’s partial differential equation — Clairaut’s
form of partial differential equations — Higher order linear partial differential equation with constant
coefficients.

Theory: 45 Hours Tutorial: 15 Hours Total: 60 Hours

TEXT BOOKS:
I. T. Veerarajan, “Transforms and Partial Differential Equations”, McGraw Hill Publishers, 3
Edition, 2016.
2. T. Veerarajan, “Enginecring Mathematics for Semesters T & 11, McGraw Hill Publishers. 1*
Edition, 2019,

REFERENCE BOOKS:

. E. Kreyszig, “Advanced Engincering Mathematics™, Wiley Publishers, 10% Edition, Reprint,
2017.

2. C.Prasad and R. Garg, “Advanced Engincering Mathematics”, Khanna Publishers, 1" Edition,
2018.

3. B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publishers. 44™ Edition, 2018,

4. B. V. Ramana, “Higher Engineering Mathematics”, McGraw Hill Publishers, 29" Reprint,
2017.

3 T~

Prof. S. JAYABHARATHI Dr. M. RENUGA
Head / Department of Mathematics BoS - Chairperson
Sona College of Technology Science and Humanities
Salem — 636 005 Sona College of Technology
Salem — 636 005

10. 05, 2019 B. E./ B. Tech. Regulations 2019




COURSE CODE
COURSE NAME

Course outcome:

At theend of the course the students will be able to

U19CHE204D

BIOCHEMISTRY

CO1 Ouitline the fundamentals of biochemistry.
CO2 Analyze the classification of carbohydrates and their properties and applications.
CO3 Discuss the classification of lipids and their biological importance.

CO4 Demonstrate the structure and properties of nucleic acid and protein.

LTPC

2002

CO5 Describe the classification and the biological clinical applications of enzymes.

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlations®&ong, 2Medium, *Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOs)

COs, POs PO1 |[PO2 | PO3| PO4| PO5| PO6| PO7 | PO8| POYPO10|PO11| PO12 PSO1 PSOZ
PSOs Mappir

CO #1 3| 2 3
CO #2 3 2 3
CO %3 3 2 3
CO +4 3| 2 3
CO-5 3| 2 3

UNIT | INTRODUCTION TO BIOCHEMISTRY 6

Introduction to Biochemistry water as a biological solventweak acid and bases, pH, buffers,
Handerson Hasselbalchquation, physiological buffers in living systems, Energy in living
organism- Properties of water and their applications in biological systeiméroduction to

Biomolecules, Biological membrane, Clinical application of Electrolytes and radioisotopes.

UNIT I CARBOHYDRATES 6
Classification of carbohydratesmono, di, oligo and polysaccharidesStructure, physical and
chemical properties of carbohydratessomerism, racemaion and mutarotation Digestion
and absorption of carbohydrates Metabolic pathways and bioenergetics Glycolysis,
glycogenesis, glycogenolysis and its hormonal regulati@diCA cycle and electron transport
chain - Oxidative phosphorylation Biochenical aspect of Diabetes mellitus and Glycogen

storage Disease.



UNIT I LIPIDS 6
Classification of lipids simple, compound and derived lipidsNomenclature of fatty acid,
physical and chemical properties of fdtletabolic pathways: synéisis and degradation of fatty

acid (beta oxidation), hormonal regulation of fatty acid metabolism, ketogenesis, Biosynthesis of

Cholesterol Disorders of lipid metabolism.

UNIT IV NUCLEIC ACID and PROTEIN 6

Structure of purines and pyrimidines, nucleoside, nucleotide, DNA act as a genetic material,
chargoffs rule Watson and crick model of DNAStructure of RNA and its typeMetabolism

and Disorder of purines and pyrimidines nucleotidélassfication, structure and properties of
proteins, structural organization of proteinglassification and properties of amino acids

Separation of protein, Inborn Metabolic error of amino acid metabolism.

UNIT V ENZYME AND ITS CLINICAL APPLICATION 6
Classification of enzymes, apoenzyme, coenzyme, holoenzyme and cofadforstics of
enzymes- MichaelisMenten equation Factors affecting enzymatic activity: temperature, pH,
substrate concentration and gme concentration Inhibitors of enzyme action: Competitive,
non - competitive, irreversible Enzyme: Mode of action, allosteric and covalent regulation

Clinical enzymology Measurement of enzyme activity and interpretation of units.
TOTAL: 30 HOURS

TEXT BOOKS:
1. 5DIL 0' S7TH[W ERRN RI ELRFKHPLVWU\ IRU OHGLFDO 6WXGC
Press, 2014.
2. David W. Martin, Peter A. Mayes , Victor W. Rodwel, +DUSHUYV 5HYLHZ
Biochemistry, LANGE Medical Publications, 1981.

REFERENCES:
1. .HLWK :LOVRQ DQG -RKQ :DONHU- PRigciples &VTecEimiques) L RFK HF
Oxford University Press, 2009.

2. Pamela. C&KDPSH DQG 5LFKDUG $ +DUYH\ S /LSSLQFRWW
lllustrated Reviews, Raven publishers,1994.



U19EGRZ206A +tENGINEERING GRAPHICS

L T PC

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak
Programme Outcomes (POs) and Programme Specific Outcome (PSOs

COs, POs PO1 (PO2 PO3 | PO4 | POS5 | PO6 | PO7 | PO8 | POY (PO10 |POI11 PO12 | PSO1 | PSO2
PSOs Mapping

Cco1 3 2 2 1 | 1 1 1 3 2 2 3 2 2
Cco2 3 2 2 1 2 | | 1 3 2 2 3 2 2
CcO3 3 2 2 1 2 | 1 1 3 2 2 3 2 2
CcCO4 3 2 2 1 2 1 1 1 3 2 2 3 2 2
COS5 \ 3 2 2 1 1 1 1 1 2 2 2 3 2 2
UNIT | tPLANE CURVES (Manual drafting) 06

Curves used in engineering practigésnics + Construction of ellipsex Parabola and
hyperbola by eccentricity methotiConstruction of cycloid+construction of involutesf
square andircle xDrawingof tangentand normato theabovecurves.

UNIT 1I' £ PROJECTION OF POINTS, LINES AND PLANE SURFACES (CAD
software) 12

Projection of points * Projection of straight lines located in the first quadrant +
Determinationof true lengths and true inclinationgProjection of polygonal surfacand
circular laminanclinedto onereferenceplanes.

UNIT IlI £PROJECTION OF SOLIDS (CAD software) 12
Creation of 3D CAD models of pyramids, prisms and solids of revolu@tsionalviews-
(Not for Examination)
Projection of simple solids like prism&pyramids xcylinder and cone when the axs
inclinedto onereference plane bghangeof positionmethod.

UNIT IV z=SECTION OF SOLIDS AND DEVELOPMENT OF SURFACES
(CAD software) 12



Sectioning of simple solids like prismspyramids, cylinder and cone in simple vertical
position by cutting planesinclined to one referenceplane and perpendicularto theother,
(Obtaining true shape of section is not required). Development of lateral swfatewple
andtruncated solidstPrisms tpyramids €ylindersandcones.

UNIT V zConversionof Isometric Views to Orthographic Views (Manual drafting)
12
Representationf threedimensionabbjects GeneralPrinciplesof Orthographigrojection
+Need for importance of multiple views and their placemeifiirst angleprojection +
layout of views xDevelopingvisualizationskills throughfree hand sketchingof multiple
viewsfrom pictorial viewsof objects.

TOTAL: 60Hours

TEXT BOOKS

1.P. Sureshet al., 3 (Q JL Q HGtaphi€dnd 'U D Z L @dnaversity, SonaCollege
of Technology, Salem, Revisedition, 2012.
2.K.V. NatarajarEngineeringGraphicsby, Chennail 7" edition 2003.

REFERENCES
1. DhananjayA. Jolhe,EngineeringDrawingwith anintroductionto AutoCAD,Tata
McGrawHill Publishing Company.imited, 2008.
2. BasantAgarwalandAgarwal C.M., EngineeringDrawing, TataMcGraw Hill
Publishing Companiimited, NewDelhi, 2008.
3. K. R. Gopalakrishnan&ngineeringDrawing (Vol. | & 11), Subha®ublications,
1998.

4. Bertoline & Wiebe fundamentals of graphics communication Il edition
McGrawhill 2002



U19BMEZ201 +BIOLOGY FOR ENGINEERS
BME

CourseOutcomes:At the end of the course, thestudentswill be ableto,

1.

a kv

Analyze the cell growth and structure.

Classify various nomenclatures of Enzymes.
Compare different cycles of Metabolism.

Analyze the human activity with the Genetic nature.
Design the various industrial applications.

L T PC
3 0 03

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlations®ong, 2Medium, *Weak
Programme Outcomes (POs) and Programme Specific Oui{Ethas)
Cos PO| PO| PO PSO| PSO
PO1| PO2| PO3| PO4| PO5| PO6| PO7| PO8| PO9 PSO1
10| 11| 12 2 3
COl 3| 3 | 1 2| 1 1
Co2) 3 | 3 | 1 2| 1 1
CO3| 3 | 3 | 1 2| 1 1
Co4| 3 |3 1 2| 1 1
CO5 3 | 3 |1 2| 1 1
UNIT | - CELL: THE BASIC UNIT OF LIFE 9

Cell- Basic Properties of Cell®rokaryotic CellsEukaryotic Cells Cell Cycle and Cell DivisionM
PhaseMeiosis Cell Differentiation.

UNIT Il - MOLECULAR ANALYSIS AND ENZYMES 9
Carbohydrates Amino acids and ProteinsNucleic Acids Lipids- Nature of Bonding and
Qualitative Tests Classification and Nomenclature of EnzymeSo-Factors Importance of
Enzymes.

UNIT Il - METABOLISM 9

Metabolism and Its Conceptsletabolic Basis for Living Anabolic and Catabolic Pathway€oncept
of Non- Equilibrium and Steady Staté’hotosynthesisPhotorespiration (C2 Cycle) C4 Pathways
CAM Cycle (In Succulent Plant} Factors Affecting Photosynthediespiration Glycolysis
FermentationAerobic Respiration.



UNIT IV - GENETICS 9

0 H Q G How g &f InheritanceGene InteractionMultiple Alleless Chromosomal Theory of Inheritanc
Linkage Recombination (Crossing OverChromosome Mappirdsenetic Disorders.

UNIT V - MICROBIOLOGY AND ITS INDUSTRIAL APPLICATIONS 9

Microorganisms Growth Kinetcs- Culture Media Sterilization Microscopy applications of
Microbiology- Immunology and ImmunityCancer Biology Stem Cell.

Total: 45hours

TEXT BOOKS
1. :L O HBiology for Engineers -RKQ :LOH\ 6RQV , (GLWLRQ
2. S. ThyagaRajan, N. Selvamurugan, M. P. Rajesh, R. A. Nazeer, Richard W. Thilagaraj, S.
%DUDWKL DQG 0 Biolody bDEnGNAESD ( DW D OHilt, ll&wzDelhi, 2012.

REFERENCE BOOKS

1. 5REHUW :Mde¥HauUBiclogy =~ 0 & * UBIIE 5th Edition, 2012.
2. .HQQHWK 0J&ng8y's IMmunobiology *DUODQG 6FLHQFH WK H(



U19EC202 CIRCUIT THEORY
L TPC
3 00 3
Course Outcomes: At the end of the course, the students will be able to
1. apply basic laws to calculate the voltage, current and power for ac and dc electric circuit.
identify the network topologies of circuits.
analyzethe dc circuits using network theorems.
analyze the resonant circuits and coupled circuits.
analyze the two port networks for various parameters.

arowbd

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlationp8ong, 2Medium, FWeak

ProgrammeDutcomes (POs) and Programme Specific Outcome (PSOs)

COs| PO| PO| PO|PO|PO|PO|PO|PO|PO|PO1l|POLl|PO1|PSO| PSO
2 3 4 5 6 7 8 | 9 0 1 2 1 2
Clsls 321 3| 1|1|-|- |1 122
Ol3 s 321 3|1 |1|-|- |1 122
go 3 3 3 2 1 3 1 1 - - 1 1 2 2
go 3 3 3 2 1 3 1 1 - - 1 1 2 2
go 3 3 3 2 1 3 1 1 - - 1 1 2 2

UNIT | - BASICS OF CIRCUIT ANALYSIS 9

Review on mesh and nodal analysiStar Delta Transformation TechniqueRhase
Relationship FoR, L And C xImpedance, Admittance for R, L And C Elemer{Soncept of
Duality +Dual Network +Graphs of A Network+Trees, Twig, Link and Branchesincidence
Matrix £Tie-Set Matrix Formation and Gi8et Matrix Formation of a Graph.

UNIT Il - CIRCUIT THEOREMS 9

DC analysis :Superposition TheoremeThevenin's Theorert 1R UW R Q TV tRé&ckhdity] P
TheoremMaximum Power Transfer Theorerilellegen’'s TheorentMillman's Theorem.

UNIT Il - SERIES RESONANT CIRCUITS AND COUPLED CIRCUITS 9

Resonances: Natural Frequency and Damping Refieries Resonancélmpedance and Phase
Angle of a Series Resonance Circttioltages and Currents in a Series CirctQuality
Factor.Coupled Circuits: SelfhiductancexMutual InductancetDot ConversiontCoupling
Coefficient zldeal Transformer.



UNIT IV - TRANSIENTS 9

Steady State and Transient RespotiB€ Response of an-R Circuit £DC Response of an-R
C Circuit £DC Response of an-B-C Circuit +Sinusoidal Response ofRCircuit +Sinusoidal
Resmwnse of RC Circuit £Sinusoidal Response ofIRC Circuit.

UNIT V - TWO PORT NETWORKS 9
Two port Network +Open Circuit ImpedancgZ) Parameterst Short Circuit Admittance
(Y) Parameters Aransmission (ABCD) Parameters = Hybrid (h) Parameters #nter
Relationshipof Different Parameters.

TOTAL: 45Hours
TEXT BOOK

1. A SudhakarShyammohars Palli, "Circuits and NetworksAnalysisand
Synthesi§ Mc-Graw Hill, 2019.

REFERENCES

1. RavishR 6 L Q JMetworksAnalysisand 6 \ Q W K iWg-Giaw Hill Education,
2019.

2. M.L. Soni and J.C. Gupta,A Coursein ¥Electrical Circuits $QDO)\VLV’
Dhanpat Ra& Co.(P),2015.

3. G.K. Mithal and Ravi Mittal, 3 1 HW Z@DIO \ KHaNriaKhannaPub2017.

4. UmeshSinha,/ 3 6LQJK ~“&ndBi¢lK £ MVH R TUach IndiaPublication
Series2016.

5. Abhijit Chakrabarti,? & L U Fhéear\WAnalysisand 6 \ Q W K BhahpatRai& CO.
(Pvt).Ltd, Educational antéchnicalpublishers.



U19WPL212 *WORKSHOP PRACTICE

CourseOutcomes:At the end ofthe course,the studentswill be ableto

CO1 familiarize with the basic of tools and HT X L S Pud&€ W fitiihg, carpentry,
weldingand sheeinetal.

CO2 fabricatethedifferentsimpleproductsn abovetrades.

CO3 producedifferentjoining of metals.

List of Experiments

SECTION 1: FITTING
7TRROV DQG (-TPfdctcP kh @livig. Making of Vee
joint andsquargT-fitting) joint.

SECTION 2: SHEET METAL
7TRROV DQG (-TPactz@akihy\ofi st
PanandFunnel.

SECTION 3: WELDING
Toolsand (T XL S P HRYauticy

Arc weldingof Butt joint andLap Joint.

SECTION 4. CARPENTRY
7RROV DQG (-TRdnSmyH@awdEaking of Half
Lapjoint andDovetail Joint.

TOTAL: 30 Hours



U19PCL208B

PHYSICS AND CHEMISTRY LABORATORY

Course Outcomes

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

CO1:

Apply the principles of Optics, Electricity and Elasticity to determine the Engine
properties of materials.

COz:

water.

Identify hardness and suggest the qualityater suitable for domestic purpose and analy
the concentration of carbonate, bicarbonate and hydroxide present in the given sampl

CO3:

Determine the thickness and resistivity of the given copper turn used for house hold
applications andetermire theamount ofpH of house hold water sample and suggest the
remedial measures.

Pre-requisite: Capable of using Screw guage, Vernier calliper, Travelling microscope, Spectrg

able to handle burette and pipette

CO/PO, PSO Mapping

(3/2/1indicates strength of correlatiordS3rong, 2Medium, *Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOs)

COs| PO |PO|PO|PO|PO|PO|PO|PO|PO| PO | PO PO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 11 12 1 2
co1 3 1 1 1 2
CO2 3 1 1 1 2
COo3 3 1 1 1 2
Course Assessment methods
Direct Indirect

Mean of £'half of Experiment (10)
Quiz on f'half (5)
Internal test | (10)

Mean of 2 half of Experiment (10)

Quiz on 2%half (5)
Internal test Il (10)
RTPS(10)

End semester Examination (40)

Course end
survey

List of Experiments (Physics part)

1

Determination of the thickness of a thin wire by forming interference fringes using air

apparatus.

2

Determination of dispersive power of the pridor various pairs of colors in the mercu

spectrum using a spectrometer.

Determination of laser wavelength, particle size of lycopodium powder, acceptance an




numerical aperture of an optical fibre using diode laser.

Determination of specifidkdHVLVWDQFH RI D JLYHQ ZLUH XVLQJ &

Determination of band gap of the given semiconductor diode.

Determination of velocity of ultrasonic waves and compressibility of the given liquid
ultrasonic interferometer.

7 | Determination of wavelength of the prominent colors in the mercury spectrum us
spectrometer.

8 " HWHUPLQDWLRQ RI WKH <RXQJTV PR @forX YemlinghictHodl |

9 | Determination of coefficient of viscosity of the give@AIXLG E\ 3RLVHXLOOHTV|

10 | Determination of rigidity modulus of the material using torsion pendulum.

List of Experiments (Chemistry part)

11| Estimation of hardness of water sample by EDTA method.

12 | Estimation of alkalinity of water sample mdicator method.

13 | Estimation of copper in brass by EDTA method.

14 | Estimation of HCI by pH metry.

15 | Determination of iron content in water by spectrophotometric method.

16 | Estimation of HCI by conductometry. (HCI vs NaOH)

17 | Estimation of mixture of acids by conductometry. (HCI +sCBOH vs NaOH)

18 | Estimation of ferrous ion by potentiometric titration.

19 | Determination of Molecular weight of a polymer by viscosity measurements.

20 | Estimation of chromium in waste water.

Total Hours: 60 Hrs.




U19GEZ201- BASIC APTITUDE -1l

L T PC
0 0 20

Course Outcomes: At the end of the course, the students will be ableG®1
solvemoreelaborategroblemsthan thosen BA-I in specificareasof

quantitativeaptitude.
CO2 solve problems of greater intricacy than those irlBAstated areas of logia@asoning.

CO3 demonstrate higher than BlAevel verbal aptitude skills iEnglish with regartb
specific topics.

List of Experiments

1. QUANTITATIVE APTITUDE AND LOGICAL REASONING
Solving quantitativeaptitudeandlogical reasoningoroblemswith referenceo the
following topics:

Ratioandproportion
Partnership

Chainrule

Ages

Profit, lossanddiscount
Geometry
Areaandvolume
Dataarrangement

-~ 0 o0 T w

- @

2. VERBAL APTITUDE
Demonstratingerbalaptitude skillan Englishwith referenceo thefollowing topics:

Jumbledsentences
Reconstructionsf sentencePQRS)
Sentencdillers two words
Idiomsandphrases

Spottingerrors

Writing captionsfor givenpictures

-~ 0 o0 T w

TOTAL : 24Hours



Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.TechSemesterll Regulations2019
Branch: Biomedical Engineering

S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit thﬂscomad
Theory
1 U19MAT301B | ProbabilityandStatistics 3 1 0 4 60
2 U19BM301 ElectronicDevicesandCircuits 3 0 0 3 45
3 U19EC301 SignalsandSystems 3 1 0 4 60
4 U19BM302 AnatomyandHumanPhysiology 3 0 0 3 45
5 U19CS307 Programmingn C 3 0 0 3 45
6 U19GE303 Mandatory Course: Essenc®f IndianTraditional
2 0 0 0 30
Knowledge
Practical
7 U19BM303 ElectronicDevicesandCircuitsLaboratory 0 0 2 1 30
8 U19BM304 AnatomyandHumanPhysiologyLaboratory 0 0 2 1 30
9 U19CS308 C Programmingd-aboratory 0 0 2 1 30
10 | U19GE301 Soft Skills andAptitude I 0 0 2 1 30
Total Credits | 21

Approved By

Chairperson, Biomedical EngineeringBoS

Copy to:

Dr.S.Prabakar

Dr.R.Shivakumar

Member Secretary, Academic Council

HOD/ BiomedicalEngineering Third SemesteBE BME Students and Staff, COE

Chairperson, Academic Council & Principal
Dr.S.R.R.Senthil Kumar
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Sona College of Technology Department of Mathematics

B. E/ BIOMEDICAL ENGINEERING
SEMESTER - 11 L i o L 0L
UIOMATI01B PROBABILITY AND STATISTICS 3 i 0 3
COURSE OUTCOMES

At the end of the course, the students will be able to

1. Wymwdmmﬁmlm,mmmwmcgimmm
analyze the results.
apply the concepts of random variables and their properties to generate the moments.
fit the suitable distribution and its properties to the real world problems and interpret the results.
apply the concepts of joint probability distribution and its properties to find the covariance.
test the hypothesis of the population using sample information.

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2-Medium, 1-Weak

Outcomes (POs) and Specific Outcome (PSOs)
POS | PO6 | PO7T roc! P09 [ PO10 [ PO1I | POIZ | PSOT | PSO2

AsrwpN

uuuuu§
UUNWU;

CEEEEE

UNIT -1 BASIC STATISTICS 12
Measures of central tendency (simple arithmetic mean, median, mode) — Quartiles - Measures of
dispersion (range, inter-quartile range, quartile deviation, mean deviation, standard deviation, coefficient
of variation) - Simple correlation — Curve fitting (straight line and parabola).

UNIT =11 RANDOM VARIABLES 12
Discrete and continuous random variables — Probability mass function, probability density function,
moments, moment generating function and their properties,

UNIT - 111 THEORETICAL DISTRIBUTIONS 12
maw.%mgmwiqumfmamwmdmd&mhﬁmmdwrm-
UNIT -1V TWO DIMENSIONAL RANDOM VARIABLES 12
Joint distributions, marginal and conditional distributions - Covariance — Comrelation — Central limit
theorem.

20. 05, 2020 B. E. / B. Tech. Regulations 2019

30.07.2021 Regulations2019



Sona College of Technology Department of Mathematics

UNIT-V TESTING OF SIGNIFICANCE 12
Sampling distributions - Testing of hypothesis for mean, standard deviation, variance, proportion and
ditferenoesusingnomalmd(dism'bmim-x’-lasforindcpmduweofanﬁhmmdgmdnmofﬁt
and F distribution.

Theory: 45 Hours Tutorial: 15 Hours Total: 60 Hours

TEXT BOOKS:
1. 8. C. Gupta and V. K. Kapoor, “Fundamentals of Mathematical Statistics”, Sultan Chand and
Sons Publishers, 11™ Edition, Reprint, 2019.
2. T. Veerarajan, “Probability, Statistics and Random Processes with Queueing Theory and
Queueing Networks”, MeGraw Hill Publishers, 4" Edition, 7% Reprint, 2018,

REFERENCE BOOKS:

I. R. A Johnson and C. B. Gupta, “Miller and Freund's, Probability and Statistics for Engineers”,
Pearson Publishers, 9" Edition, 2018.

2. S.Ross, “A First Course in Probability”, Pearson Publishers, 9 Edition, 2019.

3. P.G. Hoel, §. C. Port and C. J. Stone, “Introduction to Probability Theory”, Universal Book Stall
Publishers, Reprint, 2003

4. W. Feller, “An Introduction to Probability Theory and its Applications — Volume I", Wiley
Publishers, 3" Edition, 2008.

3. S.P. Gupta, “Statistical Methods™, Sultan Chand and Sons Publishers, 15® Edition, 2012.

1/
Fhrts
. |

Proll S. JAYABHARATHI Dr. M. RENUGA
Head / Department of Mathematics BoS - Chairperson

Sona College of Technology Science and Humanities

Salem - 636 005 Sona College of Technology
Salem - 636 005
20. 05. 2020 B. E. / B. Tech. Regulations 2019

30.07.2021 Regulations2019



U19BM302 ANATOMY AND HUMAN PHYSIOLOGY 3003

COURSE OUTCOMES
At the end of the course, the student will be able to

1. Describe the basic concepts of anatomy and physiology.

2. Recognize the ways the body undergoes change throughout the life span related to cell and
organdevelopment.

3. voCl Z}A 3§z A 0}%u vVE V % E}IPE e¢]}v }( *SENP SUE 0 *C*3
overall function.

4. ldentify basic characteristics of each body system and how they work together as a whole.

5. Differentiate between organ systems of thedy and their various functions.

CO/ PO, PSO Mapping

(3/2/1indicatesstrength of correlation)-3trong,2Medium,1-Weak

Programme Outcomes(POs) and Programme Specific Outcome (PSOs)

=os PO1|PO2|PO3|PO4|PO5 | PO6 | PO7|PO8|P09 | PO10| PO11|PO12| PSO1| PSO2
coil 1 | 1 | - - - - - - | - - - - 1 1
co2l 1 |1 | - - - - - - | - - . - 1 1
Co3| 1 2 - 1 - - - - - - - - 1 1
co4l 2 |1 |1 |1 |1 - - - - - - - 1 1
cos| 1 [ 1 | - |1 ] - - - - | - - - - 1 1
UNITI ORGANIZATION OF HUMAN BODY 9

Structure of Cellt levels of structural organization Polarization and Depolarization of Cell, Tissue:
Types t HomeostasisSpecialized tissues functions t Positive and Negative Feedback Mechanism
Muscle Physiology: Muscle physiology and aspects of Skin Resistance.

UNITIIRESPIRATORY SYSTEM AND URBMSEM 9

Respiratory System: Physiological aspects of respiratory syst&nachea and LungsExchange of
gases- Respiratory Mechanism. Types of respiratio®xygen and carbon dioxide transport and acid
base regulation.Urinary system: Structure afineéy and Nephron Mechanism of Urine formatiornt
Urinary reflext urethra - internal/external sphincters Homeostasis and blood pressure regulation by
urinary systemt Storage and elimination.

30.07.2021 Regulations2019



UNITIIBLOOD AND CARDIOVASCULAR SYSTEM 9

Blood compogion - functions of bloodt functions of RBC.WBC types and their functions Bloodgraups
importance of blood groups identification of blood groups. Blood vessetsElectricalsimulationt
blood clotting-Wound healing Anatomy of heartt Properties of Galiac muscletConducting system
of heart t Cardiac cyclet Heartsound Volume and pressure changes andregulationofhearttate
CoronaryCirculation.FactorsregulatingBloodfloBCG J[v3Z}A v[e dE] vPo X

UNITNSKELETAL AND SPECIAL SENSORY SYSTEM 9

Skeletalsystem: Bone types and functiorisAxial Skeleton and Appendicular Skeleton. Joihpes of
Joint t Cartilage structure, types and functions. Special Sensory sy§€ptits of visiont receptor and
neural function of the retinat photochemistry of visio t central neurophysiology of visom EOGt
Physiology of hearing mechanistimearing losst audiogramst hearing testst taste and smell sensors.

UNITVNERVOUS SYSTEM 9

Structure of a Neurort Neuroglial CellsSynapsesReflex actions of symplag¢tic and parasympathetic
nervous systemt Nerve conduction and action potentialsBrain t Electroencephalograph (EEG)
Divisions of brain lobesCross Sectional Anatomy of Brai@ortical localizations and functions. Spinal
cord t Tracts of spinal car t Spinal Nerve Reflex mechanisnt Types of reflex. Autonomic nervous
system and its functions.

TOTAL:45 HOURS

TEXTBOOK

1. o]Jv XEX D E] U N ee v8] 0 }( ,yuv v S}uC v WZCe]}o}PC_U W
8th Edition, 2016.

2. RamziSCotran,Vinay iar and Stanley L
Robbins,PathologicBasisofDiseases, 7thEdition,WBSaunders Co., 2005.

3. Gillian Pocock, Christopher D. Richards, "The Human Body An introduction for Biomedical and
Health Sciences"”, Oxford University Press, USA, 2013.

REFERENCES

1. WiliamF.' vivPU—Z A] A }( D ] o WZC+]}o}PC_U B Et@EM0lnoU E /
2. EldraPearlSolomon."IntroductiontoHumanAnatomyandPhysiology",W.B.SaundersCompany,2003.
3. Arthur C. Guyton, "Text book of Medical Physiology", Elsevier Saunders, 11th E@itién, 2

30.07.2021 Regulations2019



U19BM301

COURSE OUTCOMES

At the end of the course, the student will be able to

ELECTRONIC DEVICES AND CIRCUITS

3003

1. Bias the transistors for amplification purpose

2. Analysis the midrequency operation of BJT amplifieircuits

3. Calculate cubff frequencies and bandwidth of BJT amplifier circuit

4. Analysis the Working principle of FETs

5. Design different types of power supplies.

CO/ PO, PSO Mapping
(3/2/1lindicatesstrength of correlation)-Strong,2Medium,1-Weak
Programme Outcomes(POs) and Programme Specific Outcome (PSOs)
COs
PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8| P09 | PO10|PO11|PO12| PSO1| PSO2
Co1l| 1 1 1 1 1 - - - - - - - 2 1
Co2| 2 1 1 1 1 - - - - - - - 2 1
Co3| 2 1 1 1 1 - - - - - - - 2 1
Co4| 2 1 1 1 1 - - - - - - - 2 1
CO5| 2 1 1 1 1 - - - - - - - 2 1
UNITI TRANSISTOR BIAS STABILITY 9

BJTt Need for biasingt Stability factor- Fixed bias circuit, Load line and quiescent point. Variation of
guiescent point due to h FE variation within manufactureisrance- Stability factors Different types

of biasing circuits Method of stabilizing the Q poinrtAdvantage of Self bias (voltage divider bias) over
other types of biasingself bias as a constant current circuit

UNITIIMID-BAND ANALYSIS OF SMBIGNAL AMPLIFIERS

CE, CB and CC amplifierMethod of drawing smalsignal equivalent circuit D]Joo &E[*

9

§Z }E u

Comparison of CB, CE and CC amplifiers and their idethods of increasing input impedance using
Darlington connection anbootstrappingt Differential amplifier, Basic BJT differential ppfCMRR.

30.07.2021

Regulations2019



UNITHFREQUENCY RESPONSE OF AMPLIFIERS 9

General shape of frequency response of amplifieefinition of cutoff frequencies and bandwidth
Low frequency analysis of anifprs to obtain lower cubff frequency Hybrid equivalent circuit of BJTs
- High frequency analysis of BJT amplifiers to obtain uppeoffdtequency t Gain Bandwidth Product.

UNITIVFIELD EFFECT TRANSISTORS 9

JFET4 Drain and Transfer charactstics- Current equations Pinch off voltage and its significance
MOSFETCharacteristicsThreshold voltageChannel length modulation, Characteristit€omparison
of MOSFET with JFET.

UNITVRECTIFIERS AND POWER SUPPLIES 9

Classification of powesupplies, RectifiersHalfwave, fullwave and ridge rectifiers with resistive load.
Analysis for V dc and ripple voltage with C, L, LC and CLC filters

TOTAL:45 HOURS

TEXTBOOK

1. DJoou v v , ol] U ~/vS PE § o SE&}v] _UIrO10.]8]}vUu d § D
2. vlo <X D]Jvl] v s &+Z PE AoU"* o SE}v]e+s A] « v JE pls
Publications, 2009.

REFERENCES

(V514
<
-~
<
(7]
Y
N

1. zXEX % 3U ~ o SE}v] Al « v ]JE& upld-Uu ] E
Graw Hill, 2011

30.07.2021 Regulations2019



U19BM304 ANATOMY AND HUMAN PHYSIOLOGY LABORATORY 0021

COURSEOUTCOMES

At the end of the course, the student will be able to

1.

Estimation and quantification of bio molecules.

2. Separation of macromolecules.

3. Interpreting the metabolic chages in pathological conditions.
CO/ PO, PSO Mapping
(3/2/1indicatesstrength of correlation}$trong,2Medium,1-Weak
Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
=os PO1| PO2| PO3|PO4| PO5| PO6| PO7 | PO8| P09 | PO10| PO11| PO12| PSO1| PSO2
coil 1 | 1| 1| - - - - - |- . - - 1 -
Co2| 1 1 1 1 - - - - - - - - 1 1
COo3| 1 1 1 = = - - - - - - - 1 1

LIST OF EXPERIMENTS:

© NG A~WNPRE

-
N R O

WE % & S]}v }(*» Epu v %0 *u (E}u o0}}
Measure the amount of blood using blood glucose estimation.

Measure theevel of creatinine in the blood to check kidney function.

Determination of urea in blood and urine by Urease method.
Estimation of cholesterol in serum.

Separation of proteins by SDS electrophoresis.

Separation of amino acids by thin layer chromatography.
Separation of DNA by agarosegel electrophoresis.

pHe]VP E p HE[s Z L

ESR,PCV,MCH, MCV, MCHC,total count of RBCs and hemoglobin estimation.

. Differential count of different WBCs and blood group identification.
.Measurement of Ph of solutions using pH meter.
JIshiharachartfor§o}@®& o]Jv v ¢ v v 00 v[e Z ES (}E&bhywiétptx] v ZC%

reading and ophthalmoscope to view retina.

13. Determination of percentage Transmittance, Absorbance and concentration of given solution

using spectrophotometer.

TOTAL: 30Hrs

30.07.2021
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U19BM303 ELECTRONIOEVICES ANDRCUITBABORATORY 0021

COURSE OUTCOMES
At the end of the course, the student will be able to

1. Operate electronic test equipment and hardware tools to use and the same for conducting
experiments

2. Plot the characteristics of given bipolar BJT, Diodes and special diodes to understand their
behavior

3. Design, construct, and test amplifier circuits and interpret the results

CO/ PO, PSO Mapping

(3/2/1lindicatesstrength of correlatior§-Strong,2Medium,1-Weak

Programme Outcomes(POs) and Programme Specific Outcome (PSOs)

cos PO1| PO2| PO3 | PO4 | POS5| PO6 | PO7 | PO8 | P09 |PO10| PO11|PO12| PSO1| PSO2
COo1l| 1 1 1 1 1 - - - - - - - 2 1
Co2| 2 1 1 1 1 - - - - - - - 2 1
CO3| 2 1 1 1 1 - - - - - - - 2 1

LIST OF EXPERIMENTS:

1. V-l Characteristics of given Si and Ge Diodes

2. V-l Characteristics of Zener Diode and Prove that the output voltage gets regulated after the
breakdown voltage for variable input voltage in the range of 0.5V to 8V of a given Zener Diode

3. Design Power Supply circuit using Half wave and Full wave rectifier with simple capacitor filter.
4. Analyse Characteristics of the following Special Diodes
x  Photodiode
X Light emitting diode
5. Analyse the Input and Output Characteristics of BJT(NPN)
6. Analyse Fregency Response of BJT(CE)using Fixed Bias Amplifier Circuit

7. Analyse Frequency Response of BJT (CE) using Voltage Divider Biasjself
with and without bypassed Emitter Resistor (CE)

8. Analyse the frequency response of the Common Collector BJT Amplifier.

9. Design a Differential amplifier using BJT and Measurement of CMRR.
TOTAL: 30Hrs

30.07.2021 Regulations2019



U19CS307 PROGRAMMING IN C 3003
COURSE OUTCOMES:
After successful completion the course, the student will be able to

Write simple (programs using console input and output functions

Write C programs using arrays, decision making and looping statements
Design and develop simple application using functions and pointers.
Design and develop reéime applications using structures and ung
Design and develop retime applications using file operation

a s wnPRE

CO/ PO, PSO Mapping

(3/2/1indicatesstrength of correlation}$trong,2Medium, -Weak

Programme Outcomes(POs) and Programme Specific Outcome (PSOs)
=os PO1| PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8| P09 | PO10|PO11|PO12| PSO1| PSO2
co1l| 3 3 3 3 2 3 2 1 1 2 3 3
Cco2| 3 3 3 3 2 3 2 1 1 2 3 3
CO3| 3 3 3 3 2 3 2 1 1 2 3 3
Co4| 3 3 3 3 2 3 2 1 1 2 3 3
CO5| 3 3 3 3 2 3 2 1 1 2 3 3
UNITI BASICS OF C PROGRAMMING 9

Introduction to programmingparadigms- Structure of C program C programming: Data Types

Storage classes Constants t Enumeration Constants Keywords t Operators: Precedence and
Associativity-Expressionst Input / Output statements, Assignment statementsDecision making
statements t Switch statementLooping statement#Pre-processor directivesCompilation process

UNITITARRAYS AND STRINGS 9

Introduction to Arrays: Declaration, Initializatiot©nedimensionalarrayTwodimensionalarraysnulti-
dimensionalarrayStringt string builtin functions t SortingSearching

UNITHFUNCTIONS AND POINTERS 9

Introduction to functions: Function prototype, function definition, function €2dlll by Valu€all by
reference t Recursiont user defined functions versus buiit functions Pointers t Pointer operatorst
Pointer arithmetictArrays and pointerfpointers to an array function pointerindirect pointer.

30.07.2021 Regulations2019



UNITNSTRUCTURES 9

Structure t Structure definitioaNested structurest Pointer and Structureg Array of structires t Self
referential structuregbit fieldsUnion-Dynamic memory allocatie8ingly linked listtype def.

UNITVFILE PROCESSING 9

Files t Types of file File Primitives File access modeSequential file accessRandom file acces$
Command linergumentsintroduction to TSR programs

TOTAL: 45 HRS
TEXT BOOKS

1. VO uveriies vSuEC _U "~ }v ]$]}VUKE JooCD ] /v UfTiio
2. ]38 ov 15 oUr }JA8} WE}IPE u UW E-}v p 38]}VUE A ozZ]U1

REFERENCE BOOKS

1. Kernighan,B.WandRitchie DM*"dZ W&E}PE& uu]vPo vPu P _U~ }v ]S]}vUW
2006.

2.z «Z A vEWX< v 8§l EX”*> She U W Wp o] 38]}veUidsdz ]8]}vUTiioX

3. CE}v " '}S83(E] U "WEIPE uu]vP A]8Z U "~ Z pul[s Ku3o]v «U “
Hill,2006.

4. v]S '} o v i C D}J]g%p® & &uv u vs o v WE}PE uu]vP Jv _U
(India)Pvt.Ltd., Pearson Educationin South Asia,2011.

5 X 0 PUEPs uUCUAWE}IPE uu]vP]v EA/ _Ue A v3Z ]13]}vUd 8 D 'E
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U19CS308

COURSE OUTCOMES:

C PROGRAMMING LABORATORY

After successful completion the course, the student will be able to

0021

1. Design and develop simple programs using branching, looping statements
2. Develop programs using functions arrays, structures and strindliman
3. Write programs using pointers and dynamic memory allocation and file handling

CO/ PO, PSO Mapping

(3/2/1indicatesstrength of correlation}$trong,2Medium,1-Weak

Programme Outcomes(POs) and Programme Specific Outcome (PSOs)
COs
PO1| PO2| PO3 | PO4 | PO5|PO6 | PO7|PO8 | P09 |PO10| PO11|PO12| PSO1| PSO2
Co1l| 3 3 3 3 2 3 - - 3 1 2 2 3 3
co2| 3 3 3 3 2 3 - - 3 1 2 2 3 3
COo3| 3 3 3 3 2 3 - - 3 1 2 2 3 3
LIST OF EXPERIMENTS:

1. Programs using Input, Output and assignment statements.

2. Programs using Branchistatements.

3. Programs using Looping statements.

4. Programs using Functions.

5. Programs using Arrays.

6. Programs using Structures.

7. Programs using Strings.

8. Programs using Pointers (both data pointers and function pointers).

9. Programs using dynamic memory allocation.

10. Programs using Recursion.

11.Programs using Files.

TOTAL30HTrs

30.07.2021
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U19EC301 SIGNALS AND SYSTEMS 3104

COURSE OUTCOMES

At the end of each unit, the students will be able-to

1. Classify the signals aentinuous time and discrete time signals and classify systems based on
their properties

2. Determine the response of LTI system using convolution sum for DT system and

3. Convolution Integral for CT system

4. Apply Fourier series and Fourier Transform for peri&ignals

5. Analyze system using Laplace transform and realize the structure for CT system

6. Analyze system using Z transform and realize the structure for DT system

CO/ PO, PSO Mapping
(3/2/1lindicatesstrength of correlation}$trong,2Medium, -Weak
Progamme Outcomes (POs) and Programme Specific Outcome (PSOSs)
COs
PO1 | PO2| PO3|PO4 | PO5|PO6 | PO7|PO8 | P09 |PO10|PO11|PO12| PSO1| PSO2
Co1l| 3 3 2 1 2 1 1 2 1 3 3
Cco2| 3 2 2 1 1 2 1 2 1 3 3
COo3| 3 3 1 2 1 2 2 1 2 1 3 3
Co4| 3 3 2 2 1 2 1 2 1 3 3
CO5| 3 3 2 1 2 1 2 2 1 2 1 3 3
UNIT ICLASSIFICATION OF SIGNALS AND SYSTEMS 12

ContinuousTime and Discretdime signaléThe Unit Impulse Unit Step, Unit Ramp Signals and other
Basic Signal$ Operation of Signalslime Shiftingt Time ReversdlAmplitude Scaling Time Scaling
Signal Addition t Multiplications t Classification ofsignals ContinuousTime and Discretdime
Systemd Basic System PropertiesSystems with and Without Memory Causalityt Stability t Time
Invariancet Linearity.

UNIT ILINEAR TIMENVARIANT SYSTEMS 12

ContinuousTime LTI Systems: The Convolution Integgahphical and analytical approadtProperties
of Linear Timdnvariant Systems Solution of Differential Equations. Discrefene LTI system: The
Convolution surrtabulation methodmatrix multiplicaton methodgraphical and analytical approadch
Solution of Difference Equations.

30.07.2021 Regulations2019



UNIT 1 ANALYSIS OF CT SIGNALS USING FOHRIER &FOURIER TRANSFORM12

Fourier SerieRRepresentation (Trigonometric and Exponential) of Contintboge Periodic Signals
Properties of Continuou$ime Fourier Series Representation of Aperiodic Signals: The Continuous
Time Fourier Transfornt The Fourier Transform for Periodic SignaBroperties of the Continuous
Time Fourier Transform.

UNIT IV ANALYSIS OF SIGNALS AND SYSTEMS USINGLAPLACE TRANSEORM

The Laplace Transformt The Region of Convergence for Laplace Transfofimelnverse Laplace
Transform using Partial fractidnProperties of the LaplaceTransfort®ystem Function and Block
Diagram Representatior3irect Form | andDirect Form II.

UNIT V: ANALYSIS OF SIGNALS AND SYSTEMS- USANSFZORM 12

The ZTransform t The Region of Convergence for theansform tThe Inverse Aransbrm using
Partial fraction and Long division metho@roperties of the Zransform t System Function and Block
Diagram Representatiorsirect Form | andDirect Form II.

TOTAL: 60 Hrs

TEXT BOOKS
1. 0o Vv sX K%% vZ JuU o v ~X tlooeICU AX ~@943 B AUUV'*"]BP WOE V3§
Hall India, 2010
2. X vv <pu EBGU ~"]Pv o v ~"CeS u*_ U ITCE ]1S1}vU WE vSs] , 00
REFERENCES

1. D X: X Z} @E&SeU ~""]Pv 0 " "Ce*S u* Vv 0Ce]e pe]JvP d& ve(}&u D S§:
Hill, 2007

2. Haykin, Simon,and EEC s v s vX "]Pv o v *¢Ce*S ue_U :}Zv t]Jo C = "
E P}}JE< v]U "*]Pv 0 ~ A"C+s3 us_ U d3& D'E A ,JooU fiii

3. :}Zv 'X WE} I]U Ju]8E]s 'X D v}o I]*U ~ ]P]& 0 ~]Pv 0 WE} s+]v
% % 0] &]}ve U 88Z U W,/U Tiié

4. Z}y €S X' o U Z]Zz & X Z} E&SeU "™]Pv o " >]v & "Ce*S ue_U

5 A E t<uv” }vv] [+, IU2&puv u vs o+ }( "]Pv o v ~Ce*3 us_
2007
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Semester-111 U19 GE301- SOFT SKILLS AND APTITUDE -1

L T P C Marks
0 0 2 1 160

Course Outcomes

At the end of the course the student will be able to:

1. Demonstrate capabilities in specific soft-skill areas using hands-on and/or case-study approaches

2. Solve problems of greater intricacy in stated arcas of quantitative aptitude and logical reasoning
3. Demonstrate higher levels of verbal aptitude skills in English with regard to specific topics
Demonstrating soft-skill capabilities with reference to the following topics:

Attitude building

Dealing with criticism

Innovation and creativity

Problem solving and decision making

Public speaking

. Group discussions

SoMag problems with reference to the following topics:

1.Soft Skills

mpen TR

a. Vedic Maths: Fast arithmetic, multiplications technique, Criss cross, Base
technique, Square root, Cube root, Surds, Indices, Simplification.
2. Quantitative b. Numbers: Types. Power cycle.. D?vfsibi.lity. Prime factors & multiples, HCF &
Aptitude LCM, Remainder theorem, Unit digit, highest power.

and Averages: Basics of averages and weighted average.
Logical Percentages: Basics of percentage and Successive percentages.
Reasoning Ratio and proportion: Basics of R &P, Alligations, Mixture and Partnership.

Profit Loss and Discount: Basic & Advanced PLD

Data Interpretation: Tables, Bar diagram, Venn diagram, Line graphs, Pie
charts, Caselets, Mixed varicties, Network diagram and other forms of data
interpretation.

h. Syllogism: Six set syllogism using Venn diagram and tick and cross method
Demonstrating English language skills with reference to the following topics:

®me a0

a. Verbal analogy
b. Tenses
3. Verbal Aptitude | ¢ Prepositions

d. Reading comprehension
¢. Choosing correct / incorrect sentences
. Deseribing pictures
g. Error spotting

‘ 1

ment ol Placement Taining

Sona Cellege of Technelogy.
Salem-636 005.
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Sona College of Technology, Salem Department of Sciences (Chemistry)

SEMESTER - 111

MANDATORY COURSE

UI19GE303 - ESSENCE OF INDIAN TRADITIONAL KNOWLEDGE
(Common for IT, ECE and BME)

N -
© -
-
°A

Course Outcomes
At the end of the course, the students will be able to,
1. understand, connect up and explain basics of Indian traditional knowledge in modem
scientific perspective.
2. show an ability to comment critically on curriculum proposals that aim to promote
science citizenship/scientific literacy
3. communicate using common medical and psychological terminology, including the skill
to discuss commonly used medications, supplements, and surgical procedures
4. use effective oral and written language skills to communicate scientific data and ideas
5. describe the fundamentals of yoga and its importance

Unit I

Introduction to Vedas 6
Traditional methodology of Veda — Sat Angas

Types of Vedas and their application

Sub Veda — Ayurveda - their modern day application

Unit IT
* Basics of Applied Vedic Science 6
* Modern day application of Vedas and procedure
* Ancient Indian Scientific thoughts
* Introduction to the Vedic language “Sanskrit”

UNIT - I1I- Modern science 6
¢ Introduction — modern science
¢ Objectives — modern science
e Architecture in ancient India

UNIT - IV Technology

India’s contribution to science and technology (from ancient to modern) 6
Nobel laureates of Indian origin and their contribution

India in space

Latest achievement from Jan — 2017

20.05.2020 B.E. / B.Tech. Regulations 2019
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Sona College of Technology, Salem Department of Sciences (Chemistry)

UNIT - V- Yoga and Holistic Health Care 6
* Fundamentals of yoga and holistic health

Human biology

Diet and nutrition

Life management

Contemporary yogic models — case study

References

1. V. Sivaramakrishna (Ed.), Cultural Heritage of India-Course Material, Bharatiya Vidya
Bhavan, Mumbai, 5th Edition, 2014

2. Swami Jitatmanand, Modern Physics and Vedant, Bharatiya Vidya Bhavan

3. RN Jha, Science of Consciousness Psychotherapy and Yoga Practices, Vidyanidhi
Prakasham, Delhi, 2016.

4. Roshan Dalal The Vedas: An Introduction to Hinduism’s Sacred Texts, Penguin Books
2014.1SBN 13: 9780143066385

5. Raja Ram Mohan Roy, Vedic Physics, Mount Meru Publication ISBN : 9781988207049

Total: 30 HOURS
~ » = =
@"T/\ g /[)V'g;_g.w"" /{05 4‘/{
Dr. M. Rajzaa Dr. C. Shanthi Dr. M. Renuga
Course Coordinator / Sciences HOD / Sciences Chairperson BOS,
Science and Humanities
20.05.2020 B.E. / B.Tech. Regulations 2019
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Sona College of Technology, Salem

(An Autonomous Institution)

Courses of Study for B.E/B.TechSemester IVRegulations2019

Branch: Biomedical Engineering

S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit Total
Contact
Hours
Theory
1 U19BM401 | Analog and Digital Integrated Circuits 3 0 0 3 45
2 U19BM402 | Biomedical Instrumentation 3 0 0 3 45
3 U19BM403 | Control System for Biomedical Engineering 3 0 0 3 45
4 U19BM404 | Biomaterials 3 0 0 3 45
5 U19CS406 | Data Structures 3 0 0 3 45
6 U19GE402 | Mandatory Course: Environment and Climate Science 2 0 0 0 30
Practical
7 U19BM405 | Analog and Digital Integrated Circuits Laboratory 0 0 2 1 30
8 U19BM406 | Biomedical Instrumentation Laboratory 0 0 2 1 30
9 U19CS407 | Data Structures Laboratory 0 0 2 1 30
10 U19GE401 | Soft Skills and Aptitudel 0 0 2 1 30
Total Credits 19

Approved By

Chairperson, Biomedical EngineeringBoS

Copy to:

Dr.S.Prabakar

Dr.R.Shivakumar

HOD/ BiomedicalEngineering FourthSemesteBE BME Students and Staff, COE

Member Secretary, Academic Council

Chairperson, Academic Council & Principal
Dr.S.R.R.Senthil Kumar

10.12.2021

Regulations2019




U19BM401 ANALOG AND DIGITAL INTEGRATED CIRCUITS

w
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COURSE OUTCOMES:

At the end of each course, the students will be able to

1. Introduce the basic building blocks of linear integrated circuits and the linear anlineen
applications of operational amplifiers.

2. Learn thetheory of active filter, ADC and DAC.

3. Introduce the concepts of waveform generation and introduce some special function ICs 555 a
565.

4. Present the Digital fundamentals, Boolean algebra and its applications in digital systems, at
familiarize with the dagn of various combinational digital circuits using logic gates.

5. Introduce the analysis and design procedures for synchronous and asynchronous sequential circui

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)3trong, 2Medium, XWeak

. SBURJUDPPH 2XWFRPHV 3RYV DQG 3URJUDPPH 6SHFLI

PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11| PO12| PSOl | PSO2 | PSO3
co1 3 3 3 3 = = 3 1 - = 3
coz2 | 3 3 3 3 - - 3 1 3
cos | 3 3 3 3 - - 3 1 3
Cco4 3 3 3 3 3
CO5 3 3 3 3 3 3

UNIT | OPERATIONAL AMPLIFIER 9

Ideal and Practical Qamp, OpAmp Characteristics, DC and AC Characteristics, Features of 741 Op
Amp, Pin details-Linear applications- Inverting, Nonrlnverting, summing, subtracting, averaging,
Differential, Instrumentation Amplifier, AC Amplifier, Diffrentiators and IntegratorsVI converter,
converters, Non linear applicatiofSomparators, Schmitt Trigger, Precision rectifier.

UNIT 11 ACTIVE FILTERS AND DATA CONVERTERS 9

Introduction to Active Filters, LPF, HPF, Band pass, Band rejecidirfélass Filters, Basic DAC, Different
types of DACsWeighted resistor DAC, RR ladder DAC, Different Types of ADGsParallel Comparator
Type ADC, Counter Type ADC, Successive Approximation ADC, Single and Dual Slope ADC. Feature
and Pin details of DA@nd ADC ICs-DAC0800 and ADC0808.

UNIT 11 OP-AMP, IC-555 & IC 565 APPLICATIONS 9
Oscillators- RC Phase shift and Welbridge. Waveform generatorsSquare, triangular and saw tooth,
IC555 Timer- Functional Diagram, Monostable and Astable Opens, IC565 PLL

- Block Schematic, Description of Individual Blocks and IC pins, Applications.

10.12.2021 Regulations2019



UNIT IV DIGITAL INTEGRATED CIRCUITS 9

Number Systemst ' HFLPDO %LQDU\ 2FWDO +H[DGHFLPDO=*Bifavy, BQG 1\
Gray, Alpranumeric codes, Boolean theorems, Various Logic Families, Logic gates, Universal gates, Su
of products and product of sums, Karnaugh map Minimization, Design of Half and Full Adders, Half an
Full Subtractors, Binary Parallel AddetMultiplexer, Demultipexer, Magnitude Comparator, Decoder,
Encoder, Priority Encoder.

UNIT V SEQUENTIAL LOGIC IC'S AND MEMORIES 9

Flip flops £SR, JK, T, D, Master/Slave FEoperation and excitation tables, ICs details, Triggering ottFF,
state minimization, state agament, circuit implementatioDesign of CountersRipple Counters, Ring
Counters, Shift registers, Universal Shift Register.

TOTAL: 45 PERIODS

TEXT BOOK :
1. M.Morris ManoDQG OLFKDHO ' & LOHWWL 3 {"EHiieMADI4HVLIQ " 3HDU\
2. Ramakant A*D\DNZDG $®23DQG /LQHDU ,&uV2013UHQWLFH +DOO

REFERENCES BOOKS::
1. 7DXE DQG 6FKLOOLQJ 3'LJLWDO ,QWH20UDWHG (OHFWURQLFYV
2. John.F.Wakerly,3Digital designprinciplesand S U D F WPedfde#ducation 5" Edition, 2018.
3. Sergio )UDQFR 3'HVLJQ ZLWK RSHUDWLRQDO DPSOLILHUV DQG
Education, % Edition, 2017.

4. S Salivahanan and V S Kanchana Bhaaskaran, Linear Integrated Circuits, McGraw Hill Educatio
3rd Edition, 2018.
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U19BM402 BIOMEDICAL INSTRUMENTATION
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COURSE OUTCOMES:

At the end of each unit, the students will be able to

1. Summarize various aspects of bio potential recording systems for human anatomy.

2. Interpret the various measurement methods and translate flow of blood as metrics.

3. Outline the objectives and working pilLSOHYV RI YDULRXV UDGLRORJLFDO D

4. Explicit bio amplifiers for physiological recordings.

5. Examine the fundamentals of signal generators and analyzers.

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)Strong,2-Medium, XWeak
o Programme Outcomes (Pos) and Programme Specific Outcome (PSOs)
POl | PO2 | PO3 | PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11| PO12| PSO1 | PSO2 | PSO3
coi1 | 3 - - 3 2 - - - 2 2 2 3 3 3
co2 | 3 - - 3 2 - 2 2 2 3 3 3
co3 | 3 = = 3 2 = 2 2 2 3 3 3
cos | 3 - - 3 2 - 2 2 2 3 3 3
cos | 3 - - 3 2 - 2 2 2 3 3 3
UNIT | BASICS OF BIOPOTENTIALS 9

Origin of Bio-potentials ElectroPhysiology, Biepotential ElectrodeBio-PotentialRecording, Biological
Amplifiers E£CGEEGEMG-PCGEOGLead systems and recording methdgpical waveforms and
signal characteristics.

UNIT I HAEMOTOLOGICAL INSTRUMENTS AND ANALYSIS TECHNIQUE 9

Step Measurement of blood fleradiographic indicator dydilution-Thermal convectioiMagnetic blood
flow rateUltrasonic blood flow meteBphygmomanometeBlood gas analyzeDximeterAuto analyzer
Electrophoresi€olorimeterSpectrophotometdflame photometer.

UNIT 1l MEDICAL IMAGING TECHNIQUES 9

Introduction to medical imaging X-Ray, Computer Tomography (CT),Magnetic Resonance imaging
(MRI),Positron Emission Tomography (PET),SPECT,Mammogrepimysics of ultrasound imaging
Modes of ScatAdvantages and Disadvantages of ultrasourgh8ingThermography.

10.12.2021 Regulations2019



UNIT IV SIGNAL CONDITIONING CIRCUITS 9

Need for bieamplifier - single ended biamplifier, differential bieamplifier, Impedance matching circuit,
Isolation amplifiers +Transformer and optical isolationisolated DC amplifier and AC carrier amplifier.,
Power line interference, Right leg driven ECG amplifier, Band pass filter circuits.

UNIT V: SIGNAL GENERATORS AND ANALYZERS 9

Sine wave generatdirequency synthesized siveave generatesweep frequency generat®ulse and
Square wave generatbunctional GenerateWave AnalyzerApplicationsHarmonic distortion analyzer
Spectrum analyzehpplications.

Total Hours: 45

TEXT BOOKS:
1. /HVOLH &URPZHOO 3% L Rdnld@ Medd@emensealsor IHdpy\20o15.
2. SOEHUW ' +HOIULFN DQG :LOOLDP 'DYLG &RRSHU 3:0RGHUQ
OHDVXUHPHQW 7HFKQLTXHV" 3HDUVRQ (GXFDWLRQ ,QGLD
REFERENCES BOOKS::
1. 56 .KDQGSXU 3*+BQBEREBGNFRD ,QVWUXPHQWDWLRQ"™ OF*UD:
2015.
2. 3QDQGD 1DWDUDMDQ 5 3%LRPHGLFDO ,QVWUXPHQWDWLRQ
Delhi, 2015.
3. 20LYHU % 0 DQG &DJH - 0 3(OHFWURQLF OHD VYaUui Previdatf V D
edition 2017.
4. -RVHSK -(&BIPHQWYV RI (OHFWURQLF ,QVW WPxdrsdrBduDatibh Rda,D Q

3" edition, 2015.
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U19BM403CONTROL SYSTEMS FOR BIOMEDICAL ENGINEERING
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COURSE OUTCOMES:

At the end of each unit, the students will be able to

1. Interpret the need for mathematical modeling of various systems, representation of systems
in block diagrams and signal flow graphs and are introduced to biological ceygtems

2. Determine the timeasponse of various systems and discuss the concgysttein stability

3. Examine the frequency response characteristics of various systems using different charts

4. Appraise the concept of modeling basic physiologsyatems

5. ldentify the application aspects time and frequency response analysigphysiological

control systems.
CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)Strong, 2Medium, FWeak
_— Programme Outcomes (Pos) and Programme Specific Outcome (PSOs)
PO1 | PO2 | PO3 | PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11| PO12| PSO1 | PSO2 | PSO3

coi | 3 3 2 - - - - - - - - - 2 2 1
co2 | 3 3 2 - - - - - - - 2 2 1
cos | 3 3 2 2 - - 1 - - 1 2 2 1
cos | 3 3 2 2 - - 2 2 1
CO5 3 3 2 2 - - 2 2 1
UNIT | INTRODUCTION 9

Openand Closedloop Systems Modeling and Block Diagrams,Block diagramand signal flow
graphrepresentationf systemsreductionof block diagramandsignalflow graph,Introduction to
Physiological control systemgllustration, Linear models of physiologicalystems, Difference
between engineering and physiological corggatem.

UNIT I TIME RESPONSEANALYSIS 9

Stepandimpulseresponsesf first orderandsecondordersystemstime domainspecifications of
first and second order systems, steady state eorstants, Definition of stability, Routkurwitz
criteria of stability, root locus technique, construction of root locus and study of stability.

UNIT 1 FREQUENCY RESPONSEANALYSIS 9

Frequency domain specifications Polar plots, Bode plots, Nyquist pJoNyquist stability
FULWHULRQ FORVHG ORRS VWDELOLW\ &RQVWDQW 0 DQG 1 F

UNIT IV  BIOLOGICAL SYSTEM MODELS 9

Distributed parameter versus lumped parameter models, Model development of Cardiovascular
system Heart modekirculatory model, Pulmonary mechanidsung tissue viscoelastanchest
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wall- airways, Interaction of Pulmonary and Cardiovascular models, Statalysis of
physiological system&Regulation of cardiac output, Regulation of ventilation.

UNIT V  BIOLOGICAL CONTROL SYSTEM ANALYSIS 9

Simple models of muscle stretch reflex action, Study of steady state analysis of muscle stretch
reflex action, Studyf transient response analysis of neuromuscular reflex model action, Study of
frequency response of circulatory control model, Stability analysis of Pupillary light reflex.

TOTAL: 45 PERIODS

TEXT BOOKS:

1. 1.J. Nagarath and M. Gopal, Control Systems EngingeB" Edition, Anshan Publishers,
2009.

2. Michael C K Khoo, Physiological Control Systems,WILEIEEE Press, Prentice Hall of
India, 2018.

REFERENCE BOOKS:

. Benjamin C. Kuo, Automatic Control Systems, Prentice Hall of Irk0a4.

. John Enderle Susa@ianchard and Joseph Bronzino, IntroductioBitmmedical Engineering,
2" Edition, Academic Pres&005.

3. Ogata, Katsuhiko and Yanjuan Yang, Modern control engineering, Vol 4, Préfatiic010.

4. Bhattacharya and Sriman Kumar, Control systems engine@&&agson Education India2

Edition, 2012.

5. Richard C. Dorf and Robert H. Bishop, Modern control systems, Pe2&0h,

N =
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U19BM404 BIOMATERIALS LT PC
3003
COURSE OUTCOMES:
At the end of each unit, the students will be able to
1. Describe the basic properties of Biomaterials.
2. Analyze themetallic implant materials.
3. Analyze the polymeric implant materials and Composite implant materials.
4. ldentify basic characteristics of bio ceramics.

5. Measure the Biocompatibility and analyze the Toxicological Screening of Biomaterials

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)3trong, 2Medium, XWeak
— Programme Outcomes (Pos) and Programme Specific Outcome (PSOs)
POl [ PO2 | PO3 | PO4 [ PO5 | PO6 [ PO7 | PO8 | PO9 [ PO10 | PO11| PO12] PSOl1 | PSO2 | PSO3
col 2 1 - 1 - 1 - - - 2 1
co2 | 3 2 2 - 2 - - - - 1 - - 1 2 1
co3s | 3 1 - - 2 1
co4 | 3 1 - - - 2 1
cos | 3 2 2 2 - 1 1 1 2 1
UNIT | PROPERTIES OF BIOMATERIALS 9

Definition of biomaterialsrequirements & classification of biomateriadomparison of properties of some
common biomaterials. Effects of physiological fluid on the properties of biomaterials. Biological response
(extra and intravascular system). Surface properties of materiglsysical properties of materials
mechanical properties

UNIT I METALLIC IMPLANT MATERIALS 9

Stainless steelCobalt based alloysTi and Tibased alloys. Importance of stressrosion cracking. Host
tissue reaction with bio metatorrosion behaviour ahthe importance of passive films for tissue adhesion.
Hard tissue replacement implant: Orthopedic implaBesntal implants. Soft tissue replacement implants:
Percutaneous and skin implantgascular implants Heart valve implantdailor made composite in
medium.

UNIT Il POLYMERIC IMPLANT MATERIALS 9

3 R O\R QO pblyamifias acrylic polymersfluorocarbon polymerssilicon rubbersacetyls. (Classification
according to thermo setshermoplastics and elastomg¥4scoelasticbehavior: creapcovery stress
relaxation strain rate sensitivity. Importance of molecular structimedrophilic and hydrophobic surface
properties migration of additives (processing aidspging and environmental stress cracking.
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Physiachemical characteristics of biopolymers. Biodegradable polymers for medical purpugedymers
in controlled release systems. Synthetic polymeric membranes and their biological applications

UNIT IV CERAMIC IMPLANT MATERIAL 9

Definition of bio ceramics. Common types of bio ceramics Aluminum oxi@é&sss ceramieLarbons. Bio
resorbable and bioactive ceramics. Importance of wear resistance and low fracture touldpstetsssue
reactions: importance of interfacial tissue reaction (ceramic/bone tissue reaction). Composite impla
materials- Mechanics of improvement of properties by incorporating different elements. Composite theon
of fiber reinforcement (short andrig fibers fibers pull out). Polymers filled with osteogenic fillers
(hydroxyapatite). Host tissue reactions.

UNIT V BIOCOMPATIBILITY AND TOXICOLOGICAL SCREENING OF BIOMATERIALS
9

Definition of biocompatibility, blood compatibility and tissue compatibility. Toxicity tests: acute and
chronic toxicity studies (in situimplantation, tissue culture, haemolysis, thrombogenic potential tes
systemic toxicity, intracutaneous irritation test), sensitization, carcinogenicity, mutagenicity and speci
tests.

TOTAL: 45 PERIODS

TEXT BOOK:

1. Biomaterials Basic Theory with Engineering Applications C.Mauli Agarwal, Joo L.Ong, Ma
Appleford, Gopinath Mani. Cambrige University Press, New Y&@16.

REFERENCE BOOKS:

1. Biomaterials Science: An Introduction to Materials in MedieiBg Buddy D. Ratner, et. al.
Academic Press, San Diego, 2015.
2. Sujata V. Bhat, Biomaterials, Narosa Publishing House, 2014.
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U19CS406 DATA STRUCTURES LTPC
3003

COURSEOUTCOMES

At the end of the course, the students will be able to

1. Implement abstract data types for linear data structures

2. Solve real world problems using stack and queue linear data structures

3. Apply various noHinear tree data structures in real time laggpions

4. Design algorithms to solve common graph problems

5. Analyze various searching, sorting and hashing techniques

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)Strong, 2Medium, XWeak
G Programme Outcomes (Pos) and Programm8&pecific Outcome (PSOs)
PO1 | PO2 | PO3 | PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11| PO12| PSO1 | PSO2 | PSO3

coi | 3 3 3 3 3 2 1 1 2 1 1 1 3 3 3
co2 | 3 3 3 3 3 2 1 1 2 1 1 1 3 3 3
co3 | 3 3 3 3 3 2 1 1 2 1 1 1 3 3 3
cos | 3 3 3 3 3 2 1 1 2 1 1 1 3 3 3
cos | 3 3 3 3 3 2 1 1 2 1 1 1 3 3 3
UNIT | LINEAR DATA STRUCTURES #LIST 9

AbstractData Types(ADTs) xList ADT zArray-basedmplementationzLinked list implementation
Singlylinked lists - Circularly linked lists - Doubly-linked lists +Applicationsof lists

UNIT I LINEAR DATA STRUCTURES *STACKS, QUEUES 9

StackADT +OperationstEvaluatingarithmeticexpressions Conversiorof Infix to postfix expressiont
QueueADT zOperationsxCircularQueue tDoubleendedqueue +Applicationsof Stacksandqueues.

UNIT 1l NON LINEAR DATA STRUCTURES *TREES 9

Trees tTraversalstBinary Trees tExpressiortrees Applicationsof trees +Binary searchrees- AVL
Trees £B-Tree tHeap +Applicationsof heap-Tries.

UNIT IV NON LINEAR DATA STRUCTURES *GRAPHS 9

Graphs- Representatiof graph £Graphtraversals +Breadthfirst traversal £Depthfirst traversal £
Minimum SpanningTrees: 3 U L RIfjasithm, . U X V Ndly@rifhvh +Shortestpathalgorithms: " LM NV W U D
algorithm Applicationsof GraphsTopologicalSort.
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UNIT V SEARCHING, SORTING AND HASHING TECHNIQUES 9

Searching Linear SearchBinary SearchSorting £Bubblesorttinsertionsort +Mergesort, Hashing-
HashFunctions £Separat€Chaining tOpenAddressing+RehashingtExtendibleHashing.

Total Hours: 45

TEXT BOOK:

1. ODUN $OOHQ :HLVV 3DWD VWUXFWXUHY DQG $0O0JRULWKP $C
Second Edition, 2012.

REFERENCES BOOKS:

1. 7TKRPDV + &RUPHQ &KDUOHV ( /HLVHUVRQ 5RQDOG / 5L
$OJRULWKPV’ UG (GLWLRQ 0,7 3UHVYV

2. -HDQ 3DXO 7UHPEOD\ DQG 6RUHQVRQ 3$Q ,QWURGXFWLRQ W
Hill Publishing CompanylNew Delhi, Second Edition, 2007.

3. <HGLG\DK /DQJVDP ORVKH - $XJHQVWHLQ DQG $DURQ 0 7DC
& °~ 3UHQWLFH +DOO RI ,QGLD 3HDUVRQ (GXFDWLRQ 1HZ 'H

4. Ellis Horowitz, SartajSahni, Susan Anderspdd HHG 3)XQGRDPBEQW IbOWU XFW XUHYV 1
Press, New Jersey, Second Edition, 2005
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U19GE402 ENVIRONMENT AND CLIMATE SCIENCE
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Course Outcomes
At the end of the course, the student will be able to

1. State the importance tifie acute need for environmental awareness and discuss significant aspects
natural resources like forests, water and food resources.

2. Explain the concepts of an ecosystem and provide an overview of biodiversity and its conservation.

Explain environmentadbased pollution their causes, effects and their remedial measures

4. Discuss their causes, effects and the control measures of Global Warming, Acid Rain, Ozone Lay
Depletion

5. Describe the effect of climate change due to pollution

w

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)Strong, 2Medium, XWeak

o Programme Outcomes (Pos) and Programme Specific Outcome (PSOs)

POl | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11] PO12[ PSOl1 | PSO2 | PSO3
coir| 3 2 - - - 2 2 - - - - - - - 3
coz2 | 2 - - - - - - - - - - - 2
Co3 3 2 o o 2 2 = = = = = = 2 3
co4 | 3 2 - - - 2 2 - - - - - - 2 3
cos | 3 2 - - - 2 2 - - - - - - 2 3

UNIT I INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL RESOURCES
6

Definition, Scope and Importance Forest Resourd¢¢se and over exploitation, deforestation, Case Studies
Water ResourceslUse and Oveltilization of Surface and ground water , Floods, Drought, Food Reseurc
Effectsof Modern Agriculture, FertilizerPesticide ProblemiRole of an Individual in Conservation of Natural
Resources.

UNIT II ECOSYSTEMS AND BIODIVERSITY 6

Structure and Function of an Ecemz Energy Flow in the Ecosystenfood Chains, Food Webs and
Ecological Pyramids.

Introduction to Biodiversity /alue of Biodiversity: Consumptive Use, Productive Use, Social, Ethic:
Aesthetic and Option Valuedndia as a Megdiversity Nation * fThreats to Biodiversity: Habitat Loss,
Poaching of Wildlife, MarWildlife Conflicts +tEndangered and Endemic Species of Ingli@onservation of
Biodiversity: In-Situ and ExSitu conservation of Biodiversity.
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UNIT Il ENVIRONMENTAL POLLUTION 6

Definition +Causes, Effects and Control Measures @) Air Pollution (B) Water Pollution (C) Soil Pollution
(D) Marine Pollution (E) Noise Pollution (F) Thermal Pollution, Solid Waste &dament Effects and Control
Measures of Acid RairgRole of an Individual in Prevention of Pollution..

UNIT IV  CLIMATE CHANGE ON THE ENVIRONMENT 6

Sustainable DevelopmentClimate ChangeCauses and effects of Global Warmiigffect of global warming
in food supply, plants, sea, coral reef, forest, agriculture, econttygto Protocol in reduction of greenhouse
gases Ozone Layer Depletionmechanism, effects and control measuhldsntreal Protocol to protect ozone
layer depletion- Rain Water Harvesting .Effect of climate change due to air pollution Case stu@NG
vehicles in Delhi

UNITV EFFECT OF CLIMATE CH ANGE ON POLLUTION 6

Fungal diseases in forests and agricultural crops due to climatic fluctuatéyosving energy needseffect of
climate change due to nganewable energy resources. Renewable energy resources in the preventi
climatic changes Effect of climatic clanges in ground water table, garments, monuments, buildin
consumption of energy, agriculture and in electric power seetGarbon credit carbon footprint- disaster
managememRole of an individual to reduce climate change.

Total Hours: 30

TEXT BOOKS:

1. OLOOHU 7 * -U S(QYLURQPHQWDO20BLHQFH" :DGVZRUWK 3
2. $3QXEKD .DXVKLN DQG .DXVKLN 3(QYLURQPHQWDO 6FLHQF
Publication, ¥ Multicolour Edition, New Delhi, 2014.

REFERENCES BOOKS:

1. 6 5DGMDUHMHVUL HW DO 3(QYLURQPHQWI2hn6légy HQlént] 2068 (

2. ODVWHUV * 0 S, QWURGXFWLRQ WR (QYLURQPHQWDO (QJLC

2" Edition, 2004.

(UDFK % 37KH %LRGLYHUVLW\ RI ,QGLD" 0DSLQ 3XEOLVKL

4. (UDFK %KDUXFKDI CQMLWRRRNQ@NDO 6WXGLHV IRU 8QGHUJL
Grands Commission, Universities Press India Private Limited, Hyderguda, Hydeta0&a29.

w
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U19BM405 ANALOG AND DIGITAL INTEGRATED L T PC

CIRCUITS LABORATORY O 0 2 1

COURSE OUTCOMES
At the end ofcourse, the students will be able to

1.

Perform mathematical operations and generate different types of waveforms using IC 7
Op-amp.

Design monostable and Astable multivibrators using IC 555.

Design and implement combinational and sequential circuits using logic gates and
breadboards.

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)}Strong, 2Medium, XWeak

Programme Outcomes (Pos) and Programme Specific Outcome (PSOs)

C
o8 POl | PO2 | PO3 | PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11| PO12| PSOl1 | PSO2 | PSO3
cor| 3 3 3 3 3 1 3 1
co2 | 3 3 3 3 3 1 3 1
co3| 3 3 3 3 3 1 3 1
List of Experiments:
1. Design of Inverting and Nemverting amplifier using Opamp ( IC 741)
2. Design of Integrator and Differentiator using Opamp ( IC 741)
3. Design of Differential amplifier to find CMRR using Opamp ( IC 741).
4. Design of Astable and Monostable multivibrator using Opamp IC 741
5. Design of Schmitt trigger using Opamp ( IC 741)
6. Design and implementation of
(a) Half Adder and Full Adder, Half Subtractor and Full Subtractor
(b) 4-bit Parallel Adder cum Subtractor
(c) Magnitude Comparator
7. Design and implementation of

(a) Code ConvertergBinary to Gray and Gray to Binary

b) BCDto Excess 3 and Excess 3 to BCD

10.12.2021 Regulations2019



8. Design and implementation of
(a) Multiplexer and Demultiplexer
(b) Decoder
(c) Encoder
(d) Parity Generator and Checker
9. Design and implementation of
(a) Asynchronous Counter
(b) Synchronous Counter
10. Design and implementation of

(a) Shift RegisterstSISO, SIPO and PIPO

Total Hours: 30
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U19BM406 BIOMEDICAL INSTRUMENTATION LABORATORY
L T P C
O 0 21
COURSE OUTCOMES
At the end ofcourse, the students will be able to

1. Measure various neelectrical parameteiRecord the electrical impulses of heart, muscle and brain
using ECG, EMG and EEG.

2. Measure various neelectrical parameters using suitable sensors/transducers and

3. Designinstrumentation amplifier and filters using simulation tools.

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)Strong, 2Medium, FWeak

_— Programme Outcomes (Pos) and Programme Specific Outcome (PSOs)

PO1 | PO2 [ PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11] PO12[ PSO1 | PSO2 | PSO3
cor| 3 - - - 3 2 - - - 2 2 2 3 3 3
coz2 | 3 - - - 3 2 - - - 2 2 2 3 3 3
co3 | 3 - - - 3 2 - - - 2 2 2 3 3 3

List of Experiments

Measure thelectrical activity of heart using ECG.

Measurethe electrical activity omuscles using EMG.

Measurethe electrical pattern of brains Using EEG.

Measurethe velocity of blood flow using Blood flow measurement system using ultra sound
transducer.

Measurethe respiration rate using accessories.

Measure theate/rhythm in heart béasing pacemakers.

Measureof hearing loss by air conduction and bone conduction using Audiometer.
Measureof blood pressure using sphygmomanometer and stethoscope.

Conduct Weber and Rinne test for auditoopduction.

10 Design instrumentation amplifier cuit and filter circuits using TINA simulation software.

Hwn P

© NGO

Total Hours: 30
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U19CS407 DATA STRUCTURES LABORATORY L T P C

COURSE OUTCOMES

At the end of the course, students will be able to

1. Design and develop simple programs using data structures
2. Apply nontlinear data structures for various real time applications
3. Design shortest path algorithm for various real life applications

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlatior8-Strong, 2Medium, XWeak

o Programme Outcomes (Pos) and Programme Specific Outcome (PSOs)

POl | PO2 | PO3 | PO4 [ PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO1l| PO12| PSOl | PSO2 | PSO3
cor| 3 3 3 3 3 3 2 2 1 2 1 2 3 3 2
co2 | 3 3 3 3 3 3 2 2 1 2 1 2 3 3 2
cos | 3 3 3 3 3 3 2 2 2 2 2 2 3 3 2

LIST OF EXPERIMENTS

. Implementation of Lists, Stacks and Queues
. Implementation of Binary Tree and Traversal Techniques

1

2

3. Implementation of Binary Search Trees
4. Implementation of AVL Trees

5. Implementation of Brees
6
7
8
9

. Implementation of graphs usii8fS and DFS.
,PSOHPHQWDWLRQ RI 3ULPYVY DOJRULWKP

,PSOHPHQWDWLRQ RI .UXVNDOfVY DOJRULWKP
,PSOHPHQWDWLRQ RI 'LMNVWUDfV DOJRULWKP
10. Implementation of Hashing and Collision Resolution Technique.
11. Implementation of Heap
12. Implement of Sorting and searching Techinques

Total Hours: 30
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L T
Semester — IV |  [19GE401-SOFT SKILLS AND APTITUDE — II gl l; (iM"ks

100

Course Outcomes

At the end of the course the student will be able to:

1. Demonstrate capabilities in additional soft-skill areas using hands-on and/or case-study approaches

2. Solve problems of increasing difficulty than those in SSA-I in given areas of quantitative aptitude
and logical reasoning and score 65-70% marks in company-specific internal tests

3. Demonstrate greater than SSA-I level of verbal aptitude skills in English with regard to given topics
and score 65-70% marks in company-specific internal tests

Demonstrating soft-skill capabilities with reference to the following topics:

SWOT

Goal setting

Time management

Stress management

Interpersonal skills and Intrapersonal skills
Presentation skills

. Group discussions

Solving problems with reference to the following topics:

1.Soft Skills

RO Ao T

a. Equations: Basics of equations , Linear, Quadratic Equations of
2. Quantitative Higher Degree and Problem on ages.
b. Logarithms, Inequalities and Modulus

Aptitude ¢. Sequence and Series: Arithmetic Progression, Geometric Progression,
and Harmonic Progression, and Special Series.
" d. Time and Work: Pipes & Cistern and Work Equivalence.
bogch e. Time, Speed and Distance: Average Speed, Relative Speed, Boats &
Reasoning Streams, Races and Circular tracks and Escalators.
f. Arithmetic and Critical Reasoning: Arrangement, Sequencing,
Scheduling, Network Diagram, Binary Logic, and Logical Connection.
g. Binary Number System.- Binary to decimal, Octal, Hexadecimal
Demonstrating English language skills with reference to the following topics:
a. Critical reasoning
3. Verbal b. Theme detection
¢. Verbal analogy
Aptitude d. Prepositions
e. Articles
f. Cloze test
g. Company specific aptitude questions
& )&\A
Dr.S.Anita
Head/Training
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MANDATORY COURSES

Sona College of Technology, Salem Department of Sciences (Chemistry)

SEMESTER — IV
MANDATORY COURSE

UI19GE402 - ENVIRONMENT AND CLIMATE SCIENCE
(Common for MCT, IT,FT,CECE and BME)
L T PC
Course Outcomes: 2 000

At the end of the course, the student will be able to

1. state the importance of the acute neced for environmental awareness and discuss
significant aspects of natural resources like forests, water and food resources.

2. explain the concepts of an ecosystem and provide an overview of biodiversity and
its conservation,

3. explain environmental based pollution their causes, effects and their remedial
measures y

4. discuss their causes, effects and the control measures of Global Warming, Acid
Rain, Ozone Layer Depletion

5. describe the effect of climate change due to pollution

UNIT 1 INTRODUCTION TO ENVIRONMENTAL STUDIES AND NATURAL
RESOURCES 6

Definition, Scope and Importance Forest Resources:- Use and over - exploitation, deforestation,
Case Studies, Water Resources:- Use and Over-Utilization of Surface and ground water , Floods,
Drought, Food Resources- Effects of Modern Agriculture, Fertilizer- Pesticide Problems—Role of an
Individual in Conservation of Natural Resources.

UNIT II ECOSYSTEMS AND BIODIVERSITY 6

Structure and Function of an Ecosystem— Energy Flow in the Ecosystem -Food Chains, Food Webs
and Ecological Pyramids.

Introduction to Biodiversity —Value of Biodiversity: Consumptive Use, Productive Use, Social,
Ethical, Aesthetic and Option Values —India as a Mega-Diversity Nation — Threats to Biodiversity:
Habitat Loss, Poaching of Wildlife, Man-Wildlife Conflicts — Endangered and Endemic Species of
India — Conservation of Biodiversity: In-Situ and Ex-Situ conservation of Biodiversity.

UNITII ENVIRONMENTAL POLLUTION 6

Definition — Causes, Effects and Control Measures of:- (A) Air Pollution (B) Water Pollution (C)
Soil Pollution (D) Marine Pollution (E) Noise Pollution (F) Thermal Pollution, Solid Waste
Management- Effects and Control Measures of Acid Rain,— Role of an Individual in Prevention of
Pollution..

23.01.2021 B.E. / B.Tech. Regulations 2019
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Sona College of Technology, Salem Department of Sciences (Chemistry)

UNIT 1V CLIMATE CHANGE ON THE ENVIRONMENT 6

Sustainable Development- - Climate Change- Causes and effects of Global Warming - Effect of
global warming in food supply, plants, sea, coral reef, forest, agriculture, economy - Kyoto Protocol
in reduction of greenhouse gases - Ozone Layer Depletion - mechanism, effects and control
measures- Montreal Protocol to protect ozone layer depletion - Rain Water Harvesting - .Effect of
climate change due to air pollution Case study - CNG vehicles in Delhi

UNITV EFFECT OF CLIMATE CHANGE ON POLLUTION 6
Fungal diseases in forests and agricultural crops due to climatic fluctuations - Growing energy needs
- eftect of climate change duc to non-renewable encrgy resources. Renewable cnergy resources in
the prevention of climatic changes- Effect of climatic changes in ground water table, garments,
monuments, buildings. consumption of energy, agriculture and in clectric power sector - Carbon
credit - carbon footprint - disaster management -Role of an individual to reduce climate change.

TOTAL: 30 HOURS

Text Books:

1. Miller, 1.G. Jr., “Environmental Science”, Wadsworth Pub. Co. 2018
2. Anubha Kaushik and Kaushik, “Environmental Science and Engineering” New Age
International Publication, 4™ Multicolour Edition, New Delhi, 2014.

References:

1. S. Radjarejesri et al., “Environmental Science” Sonaversity, Sona College of

Technology, Salem, 2018.

Masters, G.M., “Introduction to Environmental Engineering and Science”,

Pearson Education Pvt., Ltd., 2" Edition, 2004.

3. Erach, B., “The Biodiversity of India”, Mapin Publishing P.Ltd.,Ahmedabad,
India.

4. Erach Bharucha, “Textbook of Environmental Studies for Undergraduate
Courses”, 2005, University Grands Commission, Universities Press India Private
Limited, Hyderguda, Hyderabad — 500029,

ANy ]
gﬁj}%r‘m [/4./‘;2\\\w q”] -

(55

Dr. M. Raja Dr. C. Shanthi Dr. M. Renuga
Course Coordinator / Sciences HOD / Sciences Chairperson BOS,
. Science and Humanities
23.01.2021 B.E. / B.Tech. Regulﬁtions 2019
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Sona College of Technology, Salem

(An Autonomous Institution)
Courses of Study for B.E/B.TechSemesteV under Regulations2019
Branch: Biomedical Engineering

Total
S. No | Course Code Course Title Lecture Tutorial Practical Credit Contact
Hours
Theory
1 U19BM501 | Diagnostic and Therapeutic Equipments | 3 0 0 3 45
2 U19BM502 | Pathology and Microbiology 3 0 0 3 45
3 U19BM5@ | Biomechanics 3 0 0 3 45
4 U19EC510 | Digital Signal Processing 3 0 0 3 45
5 U19EC511 | Microprocessorand Embedded System Design 3 0 0 3 45
6 noc22_mgl04 NPTEL - Principles of Management 3 0 0 3 45
Practical

7 U19EC512 | Digital Signal Processing Laboratory 0 0 2 1 30
8 U19EC513 | Microprocessors and Embedded System Design Laborat 0 0 2 1 30
9 U19BM504 | Pathology and Microbiology Laboratory 0 0 2 1 30
10 U19GE501 | Soft Skills and Aptitudelll 0 0 2 1 30
Total Credits 22 390

Approved By

Chairman, Biomedical Engineering BoS

Dr.S.Prabakar

Copy to:

HOD/ BiomedicalEngineeringFifth SemesteBE BME Students and Staff, COE

Dr.R.Shivakumar

Member Secretary, Academic Council

Chairperson, Academic Council & Principal
Dr.S.R.R.Senthil Kumar

06.07.2022

Regulations2019




U19BM501

DIAGNOSTIC AND THERAPEUTIC EQUIPMENTS - |

COURSE OUTCOMES

At the end of the course, the student will be able to

LTPC

3003

x Elucidate the working and recording setup of all basic cardiac equipment.
x Explicate thenvorking and recording of all basic neurological equipment.
X Interpret the recording of diagnostic and therapeutic equipment related to EMG.
x Explain about measurements of parameters related to respiratory system.
X Depict the measurement techniques of senssyonses.
CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3Strong, 2-Medium, 1-Weak
COs Programme Outcomes (POs) and Programme Specific Outcome (PSOSs)
PO1PO2 PO3| PO4 | PO5| PO6 | PO7 | PO8| P09 | PO10| PO11| PO12|PSO1|PS0O2|PSO3
Col| 1| 2 - 1 - - - - - - - - 2 2 -
Co2| 2 | 1 - 1 - - - - - - - - 2 2 -
CO3| 3 | 2 1 1 - - - - - - - - 2 2 -
CoO4| 3 | 2 - 1 - - - - - - - - 2 2 -
CO5| 2 | 2 - 1 - - - - - - - - 2 2 -
UNIT | CARDIAC DIAGNOSTIC EQUIPMENTS 9

Electrocardiograph, Normal and Abnormal Waves, Heart rate monitor, Holter Monitor, Phonocardiograph
ECG machine maintenance and troubleshooting, Cardiac Pacenhatieenal and External Pacemaker
Batteries, AC and DC Defibrillatetnternal and Exteral, Defibrillator Protection Circuit, Cardiac ablation
catheter.

UNIT 1l NEUROLOGICAL DIAGNOSTIC EQUIPMENTS 9

Clinical significance of EEG, Mukthannel EEG recording system, Epilepsy, Evoked Poteviisaial,
Auditory and Somatosensory, MEG (Magneto Encephalograph). EEG Bio Feedback Instrumentation. EE
system maintenance and troubleshooting.

UNIT I MUSCULAR AND BIOMECHANICAL MEASUREMENTS 9

Recording and analysis of EMG wauefns, fatigue characteristics, Muscle stimulators, nerve stimulators,
Nerve conduction velocity measurement, EMG Bio Feedback Instrumentation. Static Measureaaeht
Cell, Pedobarograph. Dynamic Measurem¥iefocity, Acceleration, GAIT, Limb position.

UNIT IV RESPIRATORY MEASUREMENT SYSTEM 9

Instrumentation for measuring the mechanics of breathi®girometer-Lung Volume and vital capacity,
measurements of residual volume, Pneumotachométieway resistance measurement/hole body

06.07.2022 Regulations2019



Plethysmograph, IntrAlveolar and Thoracic pressure measurements, Apnoea Monitor. Types of
Ventilators - Pressure, Volume, and Time controlled. Flow, Patient Cycle Ventilators, Humidifiers,
Nebulizers, Inhalators.

UNIT V SENSORY MEASUREMENT 9

Psychophysiological Measurementspolygraph, basal skin resistance (BSR), galvanic skin resistance
(GSR), Sensory response®udiometerPure tone, Speech, Eye Tonometer, Applanation Tonometer, slit
lamp,auto refractometer.

TOTAL: 45 HOURS

TEXT BOOK S:

1. -RKQ * :HEVWHU SOHGLFDO ,QVWUXPHQWDWLRQ $SSOLFD
PvtLtd,New Delhi, 2015.

2. Joseph J. Carr and John M. Brown, Introduction to Biomedical Equipment Technology, nPearsc
education, 2012.

REFERENCE BOOKS:

1. 0\HU .XW] S6WDQGDUG +DQGERRN RI %LRPHGLFDO (QJLQHH

2. /1 $ *HGGHV DQG / ( %DNHU S3ULQFLSOHV RI $SSOLHG %LRP

3. /HVOLH &URPZHOO S%LPBAMAHRIF DQ GQUHDYWXRHPWQWA 3HDU\
2007.

4. Antony Y.K.Chan, Biomedical Device Technology, Principles and design, Charles Thoma:s
Publisher Ltd, lllinois, USA, 2008.

5. % + %YURZQ 5 + 6PDOOZRRG ' & %DUEHU 3 9 /DZ4bkRJaBdD Q
Biomedical Engineering, 2nd Edition, IOP Publishers. 2001.
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U19EC510 DIGITAL SIGNAL PROCESSING LTPC
3003

COURSE OUTCOMES

At the end of the course, the student will be able to

x Describe DFT , FFT and to perform its computations

x Design FIR digital filters using various techniques

x Design IIR digital filters using different techniques.

X Analyse the finite word length effects in signal processing

x Describe the fundamentals of digitajnal processors.

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3Strong, 2Medium, 1-Weak

COs Programme Outcomes (POs) and Programme Specific Outcome (PSOSs)

PO1/PO2 PO3| PO4| PO5| PO6 | PO7 | PO8| P09| PO10| PO11| PO12|PSO1|PSO2/PSO3
cor{3 |3 |23 |2 |1 | -|-|-|-]121]2]3]3]1
co2{ 3|3 (3|3 |3 |1 | -|-|-|-1]121]2]3]|]3]1
co3| 3|3 (3|3 |3 |1 |- |-|-|-]121]2]3]3] 1
co4/ 3|3 |2 |3 |3 |1 | -|-|-|-]121]2]3]3]1
cos| 31|21 |3 |21 |- |-1|-]-|21]2z2]3]3]1

UNIT | DISCRETE FOURIER TRANSFORM AND FFT 9

Introduction to DFT xEfficient computation of DFTProperties of DFT£FFT algorithms+Radix2 FFT
algorithms +Decimation in Time £ Decimation in Frequency algorithmsCircular Convolution- Fast
convolution overlap save method and overlap add method.

UNIT 1l INFINITE IM PULSE RESPONSE DIGITAL FILTERS 9

Review of design of Analog Butterworth and Chebychkéters tDesign of IIR digital filters using impulse
invariance techniquetDesign of IIR digital filters using bilinear transformatiatpre warpingFrequency
transformation in digital domairRealization cascade and parallel form

UNIT [ FINITE IMP ULSE RESPONSE DIGITAL FILTERS 9

Amplitude and phase responses of FIR filtedlsnear phase filterstWindowing techniques for design of
linear phase FIR filters: Rectanguatamming Hanning Kasier window Gibbs phenormanon sPrinciple
of frequency sampling technique. Realization of FIR fitéisear and cascade form.

UNIT IV FINITE WORD LENGTH EFFECTS 9

Quantization noisetderivation for quantization noise pow@&omparisonztruncation and rounding errat
input quantization errecoefficient quantization errotlimit cycle oscillationsdead bandOverflow error
signal scaling
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UNIT V DIGITAL SIGNAL PROCESSORS 9

Architectural FeaturesVon Neumann architecturédarvard architectureBus Architecture and Memory
Multiplier- Shifter MAC Unit- ALU - Addressing ModestAddress Generation Unitpipelining Overview
of instruction set of TMS320C54XX. Introduction of TMS320C6748 Bssor

TOTAL: 45 HOURS

TEXTBOOK S:

1. John G Proakis Dimtris G Manolakis® 'LJLWDO 6LJQDO 3URRg6tithme @Qud 3 U
$S S O L FP#driséh@HI4th Edition 2014
2. B.Venkataramani & MBhaskar 3'LJLWDO 6LJQDO 3URFRMy&Ihning WhREK LW

App O L F D WWMHR2Q17
REFERENCE BOOKS:

1. $00DQ 9 2SHQKHLP 5RQDOG : 6HKDIHU -RKQ 5 %X BEd¢ond'LV |
edition Pearson/Prentice Hall, 2014.

2. 3 5DPHVK %DEX 3'LJLWDGCHECEGMD/.3URFHVVLQJ’

3. 6. 0LWUD 3'LJIJLWdeSing $JQRPSXWHU EDVH&@a DSSSWRID RB06

New Delhi.
4. 6 6DOLYDKDQDQ $ 9DOODYDUDM *QD QMsGdw Bill FTMRRAID O 6L
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U19BM502 PATHOLOGY AND MICROBIOLOGY T PC
0 0 3

COURSE OUTCOMES

At the end of the course, the student will be able to

x Elucidate the basic nature of disease processes

X &ODVVLI\ GLVHDVHYV DQG DSSO\ NQRZOHGJH R an8 bandgen@m J\
of disease

x Depict theory and practical skills in microscopy and their handling techniques and stainin
procedures

x Distinguish common infectious agents and the diseases that they cause

x lllustrate the immunological reactions for the disedagrbsis.

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3Strong, 2-Medium, 1-Weak

COs Programme Outcomes (POs) and Programme Specific Outcome (PSOS) |
PO1/PO2 PO3| PO4 | PO5| PO6 | PO7| PO8| P09 | PO10| PO11| PO12|PSO1 PSO2PSO3
coi| 1| 1| - | - - - - - | - - - - 1 1 |1
co2|1|1]| - | - - - - - | - - - - 1 1 | 1
co3| 12| -] 1| - - - - | - - - - 1 1 | 1
co4| 21|11 |1 - - - | - - - - 1 1 | 1
cos| 1| 1| - | 1| - - - o | - - - - 1 1 |1
UNIT | CELL INJURY, CELL ADAPTATIONS AND NEOPLASIA 9

Cell injury - Reversibleand Irreversible cell injury, Necrosis, Apoptosis, Intracellular accumulations,
Pathological calcificationDystrophic and Metastatic. cellular adaptations of growth and differentiation,
Inflammation and Repair including fracture healing, Neoplasia, Giesson, Benign and Malignant
tumours, carcinogenesis, Grading, staging and laboratory diagnosis of cancer.

UNIT 1l FLUID AND HEMODYNAMIC DISORDERS 9

Edema, thrombosis, embolism, Ischemia, digeated intravascular coagulation, infarction, shock, chronic
venous congestion. Haematological disord&leseding disorders, Leukaemia's, Lymphomas, Haemorrhage

UNIT 1 MICROBIOLOGY TECHNIQUES 9

Basics in Microbiology, morphology and classification of bacteria, growth pattern, nutritional requirements
identification of bacteria, culture media and its types, culture techniques and observation of cultur
Structure and classification of virus anth§i, methods of sterilization of microbes
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UNIT IV MICROSCOPY AND INFECTIOUS DISEASES 9

Microscopy: basic principles of light microscopybright field, dark field, phase contrast, fluorescence,
Electron microscopyTEM & SEM. Preparation of samples for light and electron microscope. Staining
methods-simple stain, gram stain, AFB stain, capsule and spore staining. Disease caused by bacteria, ful
protozoal, virus and helminthes.

UNIT V IMMUNOPATHOLOGY 9

Types of Immunity; Innate and acquired, cells involved in immune response, types of Hypersensitivit
Auto-immune disorders: Basic concepts and classification, SLE. Immunodeficiency syndrome includin
HIV infection. Antibodies and its pes, antigen and antibody reactions, Immunological Assay: Immune
diffusion, Immuno electrophoresis, RIA and ELISA, monoclonal antibodies.

TOTAL: 45 HOURS

TEXT BOOK S:

1. ORKDQ DQG +DUVK 7H[WERRN RI SDWKRORJ\ 1HZ '206KL -D

2. Ramzi S Cotran, Vinay Kumar and Stanley L Robbins, Pathologic Basis of Diseases, 7thEdition, W
Saunders Co., 2005.

3. Ananthanarayanan and Panicker, Microbiology, 10th Edition, Orient blackswan, 2017

REFERENCE BOOKS:

1. Underwood JCE, General angistematic Pathology, 3rd Edition, Churchill Livingstone, 2000.
2. Dubey RC and Maheswari DK., A Text Book of Microbiology, Chand and Company Ltd, 2007
3. Prescott, Harley and Klein, Microbiology, 10th Edition, McGraw Hill, 2017.
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U19BM503

COURSE OUTCOMES

At the end of the course, the student will be able to

BIOMECHANICS

LTPC

3003

x lllustrate the principles of mechanics

X Infer the basics of bio fluid mechanics

x Ultilize themechanical properties of musculoskeletal elements

X Examine the biomechanics of joints and implants

x Design the application of biomechanics into modelling

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3Strong, 2Medium, 1-Weak

COs Programme Outcomes (POs) and Programme Specific Outcome (PSOs)

PO1/PO2 PO3| PO4| PO5| PO6 | PO7 | PO8| P09| PO10| PO11| PO12|PSO1|PSO2/PSO3
Col| 2 | 3 2 3 2 1 - - - - - - 3 1 1
co2| 3 | 3 3 3 3 1 - - - - - - 3 2 1
Co3| 2 | 3 3 3 3 1 - - - - - - 3 2 1
Co4| 3 | 3 3 3 3 1 - - - - - - 3 2 1
CoO5| 3 | 3 3 3 3 1 - - - - - - 3 2 1

UNIT | INTRODUCTION TO BIOMECHANICS 9

Introduction + Scalars and vectors, StaticResolution and composition of forces, Moments, couple,
Resultant, equilibrium of coplanar forces, DynamiesLQHDU PRWLRQ 1HZWRQYfV ODZ
and acceleration, KinematiceModels, Transducers @stitutive equationstNon-viscous fluid, Newtonian
Viscous fluid and Hookean Elastic solid

UNIT 11 BIOMECHANICS OF BIOFLUID 9

Intrinsic fluid properties, Viscometers, Rheological properties of blood, Prefiswreelationship for Non
Newtonian Fluids, Fluid mechanics in straight tube, Structure of blood vessels, Material properties ai
modelling of Blood vessels, HeattCardiac muscle characterization, Native heart valves, Prosthetic heart
valve fluid dynamics.

UNIT [lI BIOMECHANICS OF MUSCULOSKELETAL SYSTEM 9

Constitutive equation of viscoelasticityMaxwell, Voight and Kelvin models, anisotropy, Hard Tissues
Structure, viscoelastic properties, functional adaptation, FHsues + Structure, functions, material
properties and modelling of Soft TissuesCartilage, Tendons and Ligaments Skeletal Muscle, Bone
fracture mechanics, Implants for bone fractures.
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UNIT IV BIOMECHANICS OF JOINTS AND IMPLANTS 9

Skeletal joints, forces and stresses in human joints, Analysis of rigid bodies in equilibrium, Free boc
diagrams, Structure of joints, Types of joints, Biomechanical analysis of elbow, shoulder, spinal colum
hip, knee and ankle, Lubricatiarf synovial joints, Gait analysis, Motion analysis using video

UNIT V MODELLING AND ERGONOMICS 9

Introduction to Finite Element Analysis, finite element analysis of lumbar spine; Ergonotnics
Musculoskeletal dorders, Ergonomic principles contributing to good workplace design, Design of a
Computer work station, Whole body vibrations, Hand transmitted and yolodlg vibrations

TOTAL: 45 HOURS
TEXT BOOK S:

1. Subrata Pal, Textbook of Biomechanics, Viva Books Peivanited, 2009
2. Y.C. Fung, BieMechanics Mechanical Properties of Tissues, Springerlag, 1998.

REFERENCE BOOKS:

1. Sheraz S. Malik and Shahbaz S. Malik, Orthopaedic Biomechanics Made Easy, Cambridg
University Press, 2015.

2. Jay D. Humphrey, Sherry De Lang&n Introduction to Biomechanics: Solids and Fluids, Analysis

and Design, Springer Science Business Media, 2004.

Shrawan Kumar, Biomechanics in Ergonomics, Second Edition, CRC Press 2007.

Neil J. Mansfeild, Human Response to Vibration, CRC Press, 2005.

Cal J. Payton, Biomechanical Evaluation of movement in sports and Exercise, 2008.

Krishna B. Chandran, Ajit P. Yoganathan and Stanley E. Rittgers, Biofluid Mechanics: TheHumal

Circulation, Taylor and Francis, 2007

ook W
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U19EC511

MICROPROCESSOR AND EMBEDDED SYSTEM DESIGN

COURSE OUTCOMES

At the end of the course, the student will be able to

LTPC

3003

x Develop assembly language program to solve mathematical problems using ALP programs.

X Understand té architecture and addressing modes, of Intel 8051 microcontroller.

x Design the embedded system application using &isdocontrollers

X Analyze the hardware and software components of embedded system and its design process.

x Develop areal time applicatiomsing embedded design process.

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3Strong, 2-Medium, 1-Weak

COs Programme Outcomes (POs) and Programme Specific Outcome (PSOSs)

PO1/PO2 PO3| PO4 | PO5| PO6 | PO7| PO8| P09 | PO10| PO11| PO12|PSO1 PSO2PSO3
coll 2| 2 1 3 3 2 - = 1 1 2 1 3 3 =
co2| 1 2 2 3 2 1 = = 1 1 2 1 3 2 =
co3| 2 2 3 2 3 1 = = 1 1 1 1 3 3 =
co4a| 2 | 2 2 3 2 3 - - 1 1 2 1 3 2 -
cos| 2 | 3 3 3 3 3 - - 2 3 2 3 3 2 -

UNIT | MICROPROCESSOR 9

8086 Microprocessor Architecturet Addressing Modes * Instruction Set + Assembly Language
Programming

UNIT II MICROCONTROLLER 9

Architecture of 8051+Special Function Registers (SFRs)/O Pins Ports and Circuitst Instruction sett
Addressing modesAssembly language programming

UNIT I INTERFACING MICROCONTROLLER 9

Programming 881 Timers Serial Port Programmingzinterrupts Programming tLCD & Key board
interfacing £ ADC, DAC & Sensor Interfacingt External Memory Interfacet Stepper Motor and
Waveform generation

UNIT IV EMBEDDED SYSTEM AND RTOS CONCEPTS 9

Introduction +Application Areas+Categories of Embedded SystefBpecialties of Embedded system
Overview of Embedded System Architecture Hardware Architecture £ Software Architecture =
Communication Softwardrchitecture of the Kernelx Task and Task Schedulet Interrupt Service
Routines +SemaphorestMutex tMailboxes +Message+QueuestEvent Register&Pipes +Signals +
Timers
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UNIT V BIOMEDICAL APPLICATIONS USING EMBEDDED SYSTEM 9

Case Study of an Automatic Mask vemglimachine using MUCOS RTOS Case study oblood pressure

meter +Casestudyof pulseOximeter.
TOTAL: 45 HOURS

TEXT BOOK S:
1. Soumitrakumar Mandal, 30 L F UR S U RirciNcoEODNIlers,Architecture,Programmingand
Interfacingusing8085,8086and " McGrawHill Companies,2018.
2. 9.. 3UDVDG 3(PEHGIFPHGEBMWEOGPY &RQFHSWV 'HVLJQ

Edition,Dreamtech,NeW Delhi,India,2013.

REFERENCE BOOKS:

1. '"RXJODV 9 +DOO 30LFURSURFYRRLD PP JQDVH |,IFBTRGI D F |

McGrawHill Companies, 2019.

2. $. 5D\ DQG . 0 %XUFKDQGL 3,QWHO OLFURSURFHVVRUV $U

McGraw Hill International Edition, 2006.

3. . HQQHWK - $\DOD 37KH O0LWHRWRQW URWRIKWW PPURKIL D

Edition3,Penram International Publishers (India), New Delhi, 2007.
4, 5DPHVK 6 *DRQNDU 320LFURSURFHVVRU $UFKLWHFWXUH
Edition, Penram International Publishing, New Delhi, 2002.

5. 0 5DIL 4XD]]DPDQ 30LFURSURFHVVRUV 7KHRU\ DQG $SSOLF

of India, Pvt. Ltd., New Delhi, 2003.
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U19EC512 DIGITAL SIGNAL PROCESSING LABORATORY LTPC
0021
COURSE OUTCOMES

At the end of the course, the student will be able to

x Perform convolution,ampling and FFT operations on signals using MATLAB and DSP Processor
x Design FIR and IIR filters using MATLAB and DSP Processor
x Perform arithmetic operations and generate the signals using DSP Processor

CO /PO, PSO Mapping
(3/2/1 indicates strength otorrelation) 3-Strong, 2-Medium, 1-Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOs)

COs PO1/PO2 PO3| PO4| PO5| PO6 | PO7 | PO8| P09 | PO10| PO11| PO12 |PSO1/PSO2|PSO3
Coi1| 1|1 1 = 2 - - - - - - - 1 1 -
Cco2| 3 | 2 2 = 2 2 1 - - 1 1 - 2 3 )
COo3| 3 | 2 1 1 3 1 = - 1 = = 2 2 3 )

LIST OF EXPERIMENTS :

Generation of Discrete time signals

Linear and Circular convolution

Auto and Cross Correlation

Sampling and effect of Aliasing

Design of FIR and notch type of Filters
Design of IIR Filters

Frequency analysissing DFT and FFT
Waveform generation of ECG,EEG signals
Up sampling and down sampling operations

© N Ok wNE

©

Using TMS320C54 Processor

Arithmetic operations using DSP
Sampling of input signal
Implementation of FIR and IIR Filters
Linear convolution

Calculation ofFFT

Study of TMS320C6748 Processor.

o gk wnNE

TOTAL: 30 HOURS

06.07.2022 Regulations2019



U19EC513 MICROPROCESSORS AND EMBEDDED SYSTEM DESIGN LTPC

LABORATORY 0021

COURSE OUTCOMES

At the end of the course, the student will be able to

X

Develop and implement the arithmetic and logical operations using assembly language for 80(
microprocessors

Develop and implement the interfacing of peripheral with 8051 microcontroller using embgdi§d
programs

Develop and implement the sensors interfacing with Arduino development board.

CO /PO, PSO Mapping
(3/2/1 indicates strength of correlation) 3Strong, 2-Medium, 1-Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOSs)

COs PO1PO2 PO3| PO4 | PO5| PO6 | PO7 | PO8| P09 | PO10| PO11| PO12|PSO1|PSO2|PSO3
CO1 3 2 2 - - 2 - - 3 - - 3 3 )
CO2 3 2 2 2 - 2 - - 2 - - 3 2 )
CO3 3 2 2 3 - 2 - - 3 - - 3 2 )

LIST OF EXPERIMENTS :

©o N AWM E

Experiments based on 8086 microprocesi®weloped using assembly language

8 bit / 16 bit addition, subtraction, multiplication, division using 8086

Logical operations, sorting of numbers, string manipulation using 8086

([SHULPHQWYV EDVHG RQ & ; PLFURFRQWUROOMIENGHYHORS
Timers, Serial port and Parallel /0O port access using 89C5X

Interfacing of LED, Key switches using 89C5X.

Interfacing of 7 Segment display using 89C5X.

Experiments based on Arduino board (UNO, Nano, Node MCU) interfacing

Serial data communicatiarsing Arduino.

10 Interfacing LED, Key switch, relay, and buzzer.
11.Interfacing Potentiometer, Thermistor, LDR.
12.Interfacing servo motors.

13.12C devices.

14.IR sensors.

15. Measurement of Bio medical signals.

16. Interfacing WiFi and Blue tooth modules.
17.Data monitoring in @ud using 10T

TOTAL: 30 HOURS
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Uu19BM504 PATHOLOGY AND MICROBIOLOGY LAB ORATORY LTPC
0021
COURSE OUTCOMES

At the end of the course, the student will be able to

x lllustrate thepathological state of different clinical conditions

x Describe the staining characteristics of bacteria and differentiate these bacteria according
microscopic morphologies

x Perform antigen antibody reactions

CO /PO, PSO Mapping
(3/2/1 indicates strength bcorrelation) 3-Strong, 2Medium, 1-Weak

Programme Outcomes (POs) and Programme Specific Outcome (PSOS)

COS 561 P02 [ PO3| PO4| PO5 | POG| PO7 | POS| PO9| PO10| PO11| PO12| PSOL| PSO2
cot| 1 | v [ 2| - | - -1 -1-7"- - - - 1 -
co2| 1 |1 [ 22| - |- 1-1-7"- - - - 1 1
co3| 1 | v [ 12| - | - | - -1]-7"- - - - 1 1

List of Experiments:

1. Urine analysis (physical and chemical examination)
2. Determination of bleeding time and clotting time
'LITHUHQWLDO FRXQW RI %ORRG FHOOV XVLQJ /HLVKPDQTYfV VW
. Abnormal forms of RBC

. Haematology slides @naemia and leukaemia

4
5

6. Study of bone marrow charts

7. Histopathological examination of benign and malignant tumours (demonstration)
8. Handling of Microscopes: calibration of Microscopes

9. Test for motility (Hanging drop method)

10. Simple stain test

11. Gram stain test

12. AFB stain test

13. Capsule stain test

14. Isolation of nucleic acids from bacteria (demonstration)

15. Immunodiffusion (antigerdantibody reactions)

16. Enumeation of microorganisms TOTAL: 30 HOURS
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noc22_mdo04- PRINCIPLES OF MANAGEMENT

COURSE LAYOUT:

Week 1:Management: Definition, nature, purpose and scope of management, Skills and rdiésnaiger,
functions, principles; Evolution of Management Thought, Scientific Management.

Week 2Planning: Types of plans, planning process, Characteristics of planning, Traditional objectiv
setting, Strategic Management, premising and forecasting

Week 3Decision ODNLQJ 3URFHVV 6LPRQYV PRGHO RI GHFLVLRQ PDI
decision making.

Week 4Management by Objectives: Management by exception; Styles of management:. (Americal
-DSDQHVH DQG ,QG LD Approadh, 5&X Wiendpeent

Week 5:0rganizing: Organizational design and structure, Coordination, differentiation and integration.
Week 6:Span of management, centralization andaeletralization Delegation, Authority & poweiconcept

& distinction, Line and staff organizations

Week 7:Staffing: Human Resource Management and Selection, Performance appraisal and Career strate
Coordination Concepts, issues and techniques

Week 8:0Organizational Change: Introduction, Resistance to Change, Behavioural Reactions to Chanc
Approache®r Models to Managing Organisational Change.

Week 9:0rganizational Change: Introduction, Resistance to Change, Behavioural Reactions to Chanc
Approaches Or Models to Managing Organisational Change.

Week 101 eading: Human Factors and Motivation, Leadgrs@ommunication, Teams and Team Work
Week 111 eading: Human Factors and Motivation, Leadership, Communication, Teams and Team Work
Week 12Controlling: Concept, planningontrol relationship, process of control, Types of Control, Control
Techniques Chacteristics of team

BOOKS AND REFERENCES

1. Principles of management : Stoner
2. 3ULQFLSOHV RI PDQDJHPHQW .RRQW] 2YfGRQHOO
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Sona Collge of Technology, Salem
(An Autonomous Institution)
Courses of Study for B.E/B.TechSemester VIRegulations2019
Branch: Biomedical Engineering

S.No | Course Code Course Title Lecture | Tutorial | Practical | Credit Total
Contact Hours
Theory
1 U19BM601 | Diagnostic and TherapeutiEquipment I 3 0 0 3 45
2 U19BM602 | Radiological Equipment 3 0 0 3 45
3 U19BM603 | Biosensors and Transducers 3 0 0 3 45
4 U19BM910 | Professional Elective tMedical Device Design 3 0 0 3 45
5 U19BM911 | Professional Elective tHospitalPlanning and Management 3 0 0 3 45
Open Elective

U19CE1002 | Municipal Solid Waste Management

U19EC1002 | Embedded and Real Time Systems

U19EE1003 | Innovation, IPR and Entrepreneurship Development
6 U19EE1004 | Renewabl&nergy Systems

U19FT1001 | Fundamentals of Fashion Design 3 0 0 3 45

U19MC1003 | Smart Automation

U19ME1004 | Renewable Energy Sources

Practical
7 U19BM604 | Diagnostic and Therapeutic Equipment Laboratory 0 0 2 1 30
8 U19BM605 | Biosensors and Tresducers Laboratory 0 0 2 1 30
9 U19BM606 | Summer InternshipSummer Project 0 0 2 1 30
10 U19GE601 | Soft Skills and AptitudetlV 0 0 2 1 30
Total Credits | 22
Approved By
Chairman, Biomedical Engineering BoS Member Secretary,Academic Council Chairperson, Academic Council & Principal
Dr.S.Prabakar Dr.R.Shivakumar Dr.S.R.R.Senthil Kumar

Copy to:
HOD/ BiomedicalEngineeringSixth SemesteBE BME Students and Staff, COE
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U19BM601 DIAGNOSTIC AND THERAPEUTIC EQUIPMENT Il LTP C
3003

COURSE OUTCOMES

Onsuccessfutompletionof this course,the student will be able to

Classifythe variousequipmentusedin ICU.

lllustratethe typesof diathermiesandits applications.

Infer the basicof critical careequipmentand itsapplicationin medicine.
Explainthe various extracorporeand special diagnostidevicesused inhospitals.
Summarize thémportanceof patient safetyagainst electricahazard.

X X X X X

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)3trong, 2Medium, FWeak

Programme Outcomes (Pos) and Programme Specific Outcome (PSOs)
2|PO3|PO4| PO5 | PO6 | PO7| PO8 | PO9 |PO10PO11PO12PSO1PSO2PS0O3
1 = 2 - - - 1 1 - - 1 - -

- 1

Cos

COo1
COo2
COo3
CoO4
CO5

Rk RO

RIR(RIR NO
1
RPN
1
1
1
1
1
1
1
1
1
1

H
1
1

UNITI PATIENT MONITORIMBIDBIOTELEMETRY 9

Patient monitoring systems, ICU/CCU Equipment, bed side monitoitssion pumps, Centrabnsoling
controls.Radio Telemetry(single, multi), Portableand Landline Telemetry unit,Applicationsin ECG and
EEG Transmission.

UNITH DIATHERMY 9

Introduction to Diathermy+Short wave diathermy, ultrasonic diathermy, Micewe diathermy, Surgical
Diathermy Principle of surgical diathermy, Surgical diathermy mach8efetyAspects in Electr&urgical
units, Surgical diathermgnalyzers.

UNITHI EXTRACORPOREAL DEVICES& SPECIAL CARE TECHNIQUES 9

Need for heart lung machinéunctioning of bubble, disc type and membrane type oxygendtoger
pump, roller pump, Anesthesia Machine, Hemo Dialyser unit, Oxygen concentilatbotripsy, Principles
of Cryogenictechniqueandapplication,Endoscopylaparoscopyptoscopes.

UNIT IV DENTAL EQUIPMENT 9

Need for Dental car®ental Patient Chairs, Operatory Cabinetry, Delivery Systems, Dental Operatory
Lights, X-ray Imaging Equipment, Sterilization Equipment, Handpieces, Utility Equipment, Specialized
HT XL S P H@aurglvV Camerasjntroduction to Chairside CAD/CAM Systems, Dental 3D Imaging

Systems, Surgical Microscopes, Dental Lasers, Endodontic Equipment, Dental Sleep Medicine Equipmen
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UNIT V PATIENT SAFETY 9
Physiological effects of electitg *important susceptibility parameters Macro shock £ Micro shock
hazards+ 3 D W Lefe@ti¢dlanvironmenttisolatedPowersystem £Conductive surfacesElectrical safety
codes and standards IEC 606011 2005 standard, Basic Approaches Rootection against shock,
Introduction to HVAC system, Electrical safety analyzfresting theElectricsystem.

TOTAL45Hours

TEXTBOOKS:

JohnG.Webster,MedicalInstrumentationApplicationand Design Wiley IndiaPvt. Ltd New
Delhi, 4" edition, 2015.

. Josept J. Carrand John M. Brown, Introduction to BiomedicalEquipmentTechnology,

Pearsoreducation,2012.

REFERENGBGBOKS:

Hw

Leslie Cromwell, Biomedical Instrumentation and measurement, Prentice Hall oiNedi®elhi,
2" edition, 2015.

Richard Aston, Prirciples of Biomedical Instrumentation and Measurement, Merril Publishing
Company1990.

L.A Geddes and L.E.Baker, Principles of Applied Biomedical Instrument4temitiGn,2008.

Myer Kutz,StandardHandbookof BiomedicaEngineeringaind Design, McGrawill,2003.
Khandpur.R.SHandbookof Biomedicallnstrumentation, TataMcGrawHill, New Delhi 3" edition,
2014.

06.01.2023 Regulations -2019



U19BM602 RADIOLOGICAL EQUIPMENT LTPC
3003
COURSE OUTCOMES

On successful completion of this course, the student will be able to

x Describe the working principle ofrdy machine and its application.

x lllustrate the principle of computed tomography.

X Interpret the technique use for visualizing various sections of the body using MRI
x List the applications of radio nuclide imaging.

x Explain the methods of radiation safety.

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)Strong, 2Medium, *Weak
Cos Programme Outcones (Pos) and Programme Specific Outcome (PSOs)
PO1/PO2/PO3 PO4| PO5| PO6| PO7 | PO8| PO9 |PO10P0O11PO12PSO1PSO2PS0O3

coil 3 | 1| 3| 3 3 - 1 - - - - 1 2 2 -

cCo2 3| 1| 3| 3 3 - 1 - - - - 1 2 2 -

Co3] 3| 1| 3| 3 3 - 1 - - - - 1 2 2 -

CO4 3 | 1| 3| 3 3 - 1 - - - - 1 2 2 -

CO5 3| 1| 3| 3 3 - 1 - - - - 1 2 2 2
UNITI MEDICAL -RAY EQUIPMENT 9

Nature of Xrays X-Ray absorptiontX- Ray Equipment+X-Ray Tube, collimator, Bucky Grid, per
supply, Digital Radiographydiscrete digital detectors, storage phosphor and film scanningy Xmage
Intensifier tubes*Fluoroscopy Digital Fluoroscopy, Angiographycineangiography, Digital subtraction
Angiography, Mammography.

UNITII COMPUTEDAOMOGRAPHY 9

Principles of tomography, CT Generations, Ray sourcesX- Ray detectord/iewing systemsspiral CT
scanningzUltra fast CT scanners. Image reconstruction technijaek projection and iterative method.

UNITIII MAGNETIC RESONANCE IMAGING 9

Fundamentals of magnetic resonaneerotation and precessiort Relaxation processes T1 and T2,
Instrumentation of MRI systerSystem magnet (Permanent, Electro magnet and Supetuciors),
generations of gradient magnetic fields, Radio Frequency coils, shim coils, Principle of Fmri and DTI.

UNITIV NUCLEAR MEDICINE SYSTEM 9

Fundamentals of NMR+Radio Isotopesalpha, beta, and gamma radiations, Radiation detectgeas
filled, ionization chambers, proportional counter, GM counter and scintillation Detectors, Gamma @éamera
Principle of operation, collimator, photo multiplier tube, pulse height analyzer, Principles of SPECT an
PET.

UNITV RADIATION THERAPY AND RADBAFETY 9

Radiation therapyEffects of Radiationlinear accelerator, Tele gamma Machirstereotactic radiotherapy,
3D conformal radiation therapyt IntensityModulated Radiation Therapy: ImageGuided Radiation
Therapy, Brachy therapy and Gammafén Dosimeter film badges, Thermo Luminescent dosimeters
electronic dosimeteRadiation protection in medicir@adiation protection principlekCRP.

TOTAL:45 Hours
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TEXTBOOKS:

1. Willam R Hendee and Russell Ritenour, Medical Imaging PhysicsWdelforth Edition 2002.
2. Paul Suetens, Fundamentals of Medical Imaging, Second Edition, Cambridge university press,
Second Edition2009.

REFERENCEBOOKS

1. Steve Webb,The Physics of Medical Imaging, Adam Hilger,Philadelpia,1988

2. Gopal B.Saha, Physics and Radio bytaf Nuclear Medicine, Springer, Third edition, 2006.

3. B.H.Brown, PV Lawford, RHSmall wood, DRHose, DCBarber,Medical physics and biomedical
Engineering;CRC Press, 1999.

4. MyerKutz,Standard hand book of Biomedical Engineering and design,McGrawHill,2003.
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U19BM603 BIOSENSORS AND TRANSDUCERS LTPC
3003
COURSE OUTCOMES:

At the end of the course learners will be able to

x Describe the purpose and methods of measurements
x Classify the Biomedical Sensomld ransducers.
X Interpret about the Photoelectric and Piezoelectric Transducers
x Describe the principle and components of Biosensors.
x Explain the principles of Biochemical sensors.
CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)3trong, 2Medium, FWeak
COs Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
PO1PO2/PO3|PO4| PO5| PO6| PO7 | PO8| PO9 |[PO10 PO11/PO12PSO1PSOZPS0O3
COl1| 3| 2 - - - - - - - - - 1 1 -
Co2| 3|2 |2 - - - - - - - - 1 2 1 1
CO3| 3| 2 | 2 - - - - - - - - 1 2 1
CO4| 3|2 | 2 - - - - - - - - 1 1 - -
CO5|3 | 2 | 2 - 2 2 - - - - - 1 2 2 2
UNIT ISCIENCE OF MEASUREMENT 9

Measurement SystertinstrumentationtClassification and Characteristics of TransduteBsatic and
DynamicErrors in MeasurementsCalitration tPrimary and secondary standards

UNIT II DISPLACEMENT, PRESSURE, TEMPERATURE SENSORS 9

Strain Gauge: Gauge factor, Types of strain gauBesmedical applications, strain gauge as displacement
& pressure transducers. Active type: Thewnapletbiomedical applications. LVDT, Capacitive transducer,
Inductive transducer. Passive types: Thermo ResistResistance Temperature Detectors (RTD),
Thermistor, biomedical applications.

UNIT 1 PHOTOELECTRIC AND PIEZOELHBARISDUCERS 9

Phototube, scintillation counter, Photo Multiplier Tube (PMT), photovoltaic, Photoconductive cells, photc
diodes, phototransistor, Spectrophotometry. Piezoelectric transdutedes of operation of piezoelectric
crystals uses of piezoelectric matels and transducers, biomedical applications as ultrasound transducers.

UNIT IV INTRODUCTION TO BIOSENSOR 9

Basic principle and Components of a biosensor, Molecular recognition, Classification of biosensors bas
on transducers, Piezoelgr biosensors, Magneto elastic biosensors, Field effect transimeed
biosensor, Calorimetric biosensor, Novasive biosensors

06.01.2023 Regulations -2019



UNIT V CHEMICAL BIOSENSORS 9

Electrochemical techniques and Characteristics, lonization transducerdroetemical transducers,
Membranes used in biosensors for selectivity, Enzymatic biosensors, Biomarkers for diagnosis of diseas
Glucose oxidasbased glucose biosensors for diabetes: Novasive and Implantable glucose biosensors.
Biomedical applicatias of enzyme biosensors.

TOTAL: 485lours

TEXTBOOKS

1. iX X<X~ AZv CUA o0 S8E] o0~ 0 S8E}V] * D su®E uvs v [Vve3E]
Rai & Co,NewDelhi,2010.

2. Principles of Applied Biomedical Instrumentation L.A Geddas and L.E.Bhiter
Wiley and sons.

3. Chandran Karunakaran Kalpana Bhargava Robson Benjamin,Biosensors and Bioelectronics,
Edition, Hardcover ISBN: 9780128031001, Imprint: Elsevier , Published Date: 29th July 2015.

REFERENCES

1. Ernest O Doebelin and Dhanesh N Manik, Measurgnsgstems, Application and design, 5th
edition, Mc GrawHill,2007.
Keith Brindley, Sensors & Transducers, Heinemann Newnes, Great Britain, 1988 Harry Thoma
Handbook of Bio medical Instrumentation, Reston, Virginia 2000
Xueji Zhan , Electrochemical Sers, Biosensors and their Biomedical Applications 1st Edition

>X e v >X X | GU "WE]V ]%0 * }( %o %o0] J}u 1 o /veSE|
Wiley and Sons, Third Edition, Reprint 2008.

o &S X , 0(E&] Il v tloo] u X }}% &EXrumBritatidh\ando M&a&fenhent v ¢ 3
d Zv]<p e_U WE vS] , oo }( /v ] U IiioX

N
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U19BM911 HOSPITABLANNINGANDMANAGEMENT

wrr

COURSBUTCOMES

Onsuccessfutompletion of this course,the student will be ableto
x Identifythe Principles of Hospitd&lanningand Management

x Summarizehe functionalhospitalorganizationand administrativeservices
x Discusabout HumanManagemenin Hospitals andrainingof healthcareworkers
x Explainvarioussupportiveservicesin the hospitals.
x Elaboratethe waysof equipmentmaintenancen hospitals..
CO/PO, PS®lapping
(3/2/1 indicatesstrength of correlation) 3-Strong,2-Medium, 1-Weak
K ProgrammeOutcomes ~ W KahdsProgrammeSpecificOutcomes~W " K [« ¢
PQL| POZ PO3| PO4| PO5| PO6| PO7| PO8| PO9/PO1(PO11P0O1ZPSO]PSOIPSO
Co1l| 2 - - - - 1 - 2 - 2 2 1 - - 2
CcCo2 | 2 - - - - 1 - 2 - 2 2 1 - - 2
CO3| 2 - - - - 1 - 2 - 2 1 1 - - 2
COo4 | 2 - - - - 1 - 2 - 2 1 1 - - 2
CO5 | 2 - - - - 1 2| 2 - 2 1 1 - - 2
UNITI OVER\HWOFHOSPITAL PLANNING 9

Therole of hospitalsin Healthcare-, HospitalPlanningand Design-Guiding principles ifflanning

- Regionalizationof hospital services t Equipment Planning Functional Planning -Financial
Planningt Climatic consideration idlesign-Distinction between Hospital and Industry, Differe
Departmentsof clinical services.

UNITII FUNCTIONAHOSPITAORGANIZATIOANNDADMINISTRATIVE 9
SERVICES

Distinction between Hospital and IndustriPublic relations in hospitals, Ethical abegal aspect:

of Hospital Administration, Disaster Management, Quality Assurance through record, revie

Medicalaudit, Evaluationof HospitalServicesClinicalinformation SystemdMedical Transcription,

MedicalRecordDepartment t CentralSterilizaton and SupplyDepartment t

Pharmacyt FoodServices LaundryServicesChallenge# HospitalAdministration.

UNITHI HOSPITAMANAGEMENANDTRAINING 9
Effective Hospital Management Materials Management Manpower planning Organizing
Directing and Leading Controlling Training of healthcare workers t Waste transport staff,
Operators of treatment plants - Immunization of healthcare workers t Management of
occupational

blood exposure HepatitisA andB, ProphylaxisHIV PERJICVH1NZ Infectioncontrol practices.

UNITIV CLINICABUPPORTNEERVICES 9
Radiologyand Imaging Services Laboratory Services Operation Theatre Suite Central Sterile
Supply Department (CSSDPutpatient Servicedntensive Care Unit- The Nursing Unit and
NursingServees Pharmacy.
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UNITV EQUIPMENWMAINTENANCEANAGEMENT 9
Organizing Maintenance OperationsPaper Work Control, Maintenance Job Planni
Maintenance Work Measurement and Standards Preventive Maintenance Computerized
Maintenance Management System (OQMMS), Maintenance Budgeting and Forecasting
Maintenance Training

ContractMaintenance.

TOTAL 45 Hours

TEXTBOOKS:

SakharkaB. M., Principlesof Hospital Administrationand Planning,SecondEdition,
JaypeeBrothers,2009.

SharmaD. K.Goyal R.C.,HospitalAdministrationand HumanResourceManagement,
PHILearningPrivate Limited2017.

G.D.Kunders, } » %o | & FaeilitiesPlanningand D v P u v $MM,New Delhi t
5th edition Reprint 2007.

REFERENCES:

Lawrence.Wolper,Hedth CareAdministration,ManagingOrganizedelivery
SystemFifth Edition,Jonesand Bartlett Publishers2011.

Madhuri SharmaHospitalWasteManagementandits monitoring,Jaypee 2017
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Uu19BM910 MEDICAIDEVICPESIGN

COURSBUTCOMES
Onsuccessfutompletion of this course,the student will be ableto
Classifyhe medical devices standar@sdrequirements.

x Summarieshe conceptof medicaldevicedevelopment.
x Recalkhe engineeringlesignand project metrics.
x Demonstratethe testingandvalidationof medicalequipment.
x Interpretthe variousdesigntransferand manufacturingmethods
CO/PO, PS®lapping
(3/2/1 indicatesstrength of correlation) 3-Strong,2-Medium, 1-Weak
K[ ProgrammeOutcomes ~ W KahdeProgrammeSpecificOutcomes~ W MK [« o
PO1 PO2PO3|PO4 |PO5 PO6 |PO7 PO8 |PO9 PO1CPOL1PO1ZPSO1PSOZPSO!
COo1l | 3 2 2 - - - - - - - - 1 2 1 -
coz2 | 3 2 2 - - - - - - - - 1 2 1 -
CO3 | 3 2 2 - - - - - - - - 1 2 1 -
CO4 | 3 2 2 - - - - - - - - 1 2 1 -
CO5 | 3 2 2 - 2 2 - - - - - 1 2 2 -
UNITI MEDICADEVICESTANDARDS ANREQUIREMENTS 9

FDA, Medical devicesclassification,Medical DevicesDirective Processt HarmonizedStandards
1SO13485,S014971,IEC60604L, IEG2304.Reliability,Conceptof failure, ProductDesignand
DevelopmentProcess.

UNITII CONCEPDEVELOPMENT 9
ProductDefinition Process- Quality FunctionDeploymentHuman FactorsBusinessProposal.
Safetyand RiskManagement Tools,Documentsand Deliverables.

UNITHI DESIGNENGINEERING 9
Hardware Design,Hardware Risk Analysis,Designand Project Metrics, Designfor Six Sigma,
SoftwareDesign, Softwar€oding, Softwar®iskAnalysisSoftwareMetrics.

UNITIV TESTINGNDVALIDATION 9
Basisand Typesof Testing,HardwareVerificationand Data Analysis,Software Verificationand
DataAnalysis.

UNITV DESIGNRANSERANDMANUFACTURING 9
Transferto Manufacturing, Hardware Manufacturing, Software Manufacturing, Configuration
Management]ntellectualPropertyCopyRightsTrademarkslradeSecrets.

TOTAL 45 Hours

TEXTBOOKS:
1. PeterOgrodnik,MedicaDeviceDesignInnovationfrom Conceptto Market, Elsevier,
2013.

2. Richard C. Fries and Marcel Dekker AG, Handbook of Medical Device
Design, ®edition,2005.
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REFERENCES:

1.

2.

3.

JagdishChaturvedinventingmedicaldevices:A perspectivefrom India, CreateSpace
IndependentPublishingPlatform, 1% edition, 2015.

TheodoreR. Kucklick, The Medical DeviceR&D Handbook,SecondEdition, CRC
Press,2012.

Gail Baura, Medical Device Technologies:A Systems Based Overview Using
Engineering,Elseviecience2012.

Matthew B.Weinger,Michael E, Wiklund, DaryleJ.GardnerBonneau,Handbookof
Humanfactorsn MedicalDeviceDesign,Taylorand Francis group2010.
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U19BM605 BIOSENSORS AND TRANSDUCERS LABORATORY

COURSE OUTCOMES:

After completion of this course the students will be able to

LTPC
0021

x Evaluate the performance of temperature, pressure, displacement &-targasurement using

relevant sensors/transducers.

x Demonstrate the characteristiof an LDR, load cell & pH electrodes.
X Infer the characteristics of Biosensors and transducers.
CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)Strong, 2Medium, FWeak
Programme Outcomes (POs) and Programme Specific Outcome (PSOs)
COs| PO| PO PO PO PO5| PO6| PO7| PO8| PO9| PO10| PO1] PO1? PSO) PSO| PSO
12| 3] 4 1 2 3
Co1| 3 - 2 - - - - - - - - 2 - 2 -
Co2| 3 - 2 - - - - - - - - 2 - 2 -
CO3| 3 | 3| 2 - - 2 - - - - - 2 - 2 -

List of Experiments:

1. Temperature measurement using AD590 IC sensor

2. Displacenent measurement by using a capacitive transducer

3. Experiment on optical TransducetPDR, LED, Photo Transistors

4. Pressure and displacement measurement by using LVDT

5. Tensile and compressive Load Measurement using Load Cell

6. Torque measurement using Strgauge

7. Characteristics Study of Bio transduceiBressure, Temperature, Humidity

8. Characteristics Study of Bio electrodeECG, EMG, EEG

9. Study & Characterization of pH electrodes.

10. Measurement of Blood Glucose Level

11. Study of PCR Kit

12. Study of Gas Seoss

TOTAL30 Hours
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U19BM604 DIAGNOSTIC AND THERAPEUTIC EQUIABENRATORY LTPC
0021

COURSE OUTCOMES:
On successful completion of this course, the student will be able to
X Measure the different bioelectrical sigfs.

X Analyze the various physiological signals using telemetry.
x Demonstrate various diagnostic and therapeutic techniques.

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)3trong, 2Medium, FWeak

Programme Outcomes (POs) and Program8pgecific Outcome (PSOs)

o8 PO1PO2|PO3|PO4| PO5| PO6 | PO7 | PO8| PO9[PO10PO11/PO12/PSO1PSOZPSO3
cor|3 |- |2 | | - |- |- -1-1-1-121]1-1]2]/-
co2|3| -2 |- --1-1-1-17-1-121-71T2z2T1]-
co3|3 |3 2| -[-12 -1 -1T1-1-T-1Tz271T-71T2T7]-

LIST OF EXPERIMENTS:

1. Measurement of visually and auditpevoked potential

Galvanic skin resistance (GSR) measurement

Measurement of output intensity from shortwave and ultrasonic diathermy
Measurement of various physiological signals using biotelemetry
Electrical safety measurements

Measurement of stimulatiorcurrent waveforms used in medical stimulator
Analyze the working of EStltting and coagulation modes

Study the working of Defibrillator and pacemakers

Study of ECG, EEG and EMG electrodes.

10 Study of ventilators and Ultrasound Scanners

11. Study of speech sigigausing speech signal trainer kit.

12. Measurement of Oxygen Saturation and Heart Rate using fuiseeter

©CoOoNOTOWN

TOTAL: 30 Hours
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U19BM1001 HOSPITAL MANAGEMENT L TPC

COURSE OUTCOMES:

At the end of the course, the students will be able to,

Describe the basics of Hospital Management.

lllustrate the knowledge of Human resource management and marketing in hospitals.
Apply various Quantitativenethods in healthcare management.

Amalgamate their knowledge in Hospital information system and supportive services.
Explain the quality and safety aspects in Hospital.

X X X X X

CO/PO, PSO Mapping
(3/2/1 indicates strength of correlation)Strong, 2Medium, XWeak
co Programme Outcomes (POs) and Programme Specific Outcome (PSOSs)
S
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10| PO11| PO 12 PSO1] PSO2| PSO3
coi| - - 3 ) 2 3 3 - - - - 1 - - 3
co2| - - 3 - 2 3 3 - - - - 1 - - 3
co3| - - 3 - 3 3 - - - - 1 - - 3
co4| - - 3 - 3 2 - - - - - 1 - - 3
COo5| - - 3 - - 3 3 3 - - - 1 - - 3
UNIT IINTRODUCTION TO HOSPITAL ADMINISTRATION 9

Distinction between Hospital and Industry, Challenges in Hospital Administration, Hospital Planning
Equipment Planning, Functional Planning, Current Issues in Hospital Management, Role of Manage
Leadership, Motivation, Organizational behaviour, Strategic planfitiges and Law, Fraud and abuse.

UNIT IHUMAN RESOURCE MANAGEMENT AND MARKETING 9

Principles of HRM, Functions of HRM, Profile of HRD Manager, Tools of HRD, Human Resource Invent
Manpower Planning. Different Departments of Hospital, Recruitment, Selection, Training Guidelines
Methods of Training, Leadership grooming and TrejnPromotion, Transfer.
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UNIT 1 QUANTITATIVE METHODS IN HEALTHCARE MANAGEMENT 9

Introduction to quantitative decisiomaking methods in healthcare management, Forecasting, Decision
making in healthcare facilities, Facility location, Facildyout, Reengineering, Staffing, Scheduling,
Productivity, Resource allocation, Supply chain and inventory management, Quality Control, Projec
Management, Queuing models and capacity planning.

UNIT IV HOSPITAL INFORMATION SYSTEM AND SUPPORTIVE SERVICES

Clinical Information Systems, Administrative Information Systems, Support Service Technical Informatic
Systems, Medical Records Department, Central Sterilization and Supply Departrgatrmacy, Food
Services, Laundry Services, Telemedicine.

UNITV  QUALITY AND SAFETY ASPECTS IN HOSPITAL MANAGEMENT 9

Quality system, Elements, implementation of quality system, Documentation, Quality auditing,
International Standards ISO 90(09004. Features of ISO 9001, ISO 14000, Environment Managemen
Systems. NABA, JCI, NABL. Security, Loss Prevention, Fire Safety, Alarm System, Safety Rules.

TOTAL: 45 Hours

TEXT BOOKS:

1. 1.R.C. Goyal, Hospital Administration and Human Resource Management, PHI, 4th Edition, 2006.
2. 2.G.D. Kunders, HospitalsFaciliies Planning and Management, TMH, New Delhi, 5th Reprint,
2007.

REFERENCE BOOKS:

1. 1.Sharon B. Buchbinder and Nancy H. Shanks, Introduction to Healthcare Management, Jones a
Bartlett Learning, 2017

2. 2.Blane, David, Brunner, Health and SOCIAL Organizdtmwards a Health Policy for the 21st
Century, Eric Calrendon Press, 2002.

3. 3.Yasar A. Ozcan, Quantitative Methods in Healthcare management, JosseydBasyViley and
Sons, 2009.
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