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Semester |

Hours/week Maximum marks
Catirse i End DuErigon
SN | Type Code Course Continuous - Sem/
L P c | Evaluation | Internal| Totall (Hrs)
Eval
1 BSC 24HS05TH0103 Seml_conductor 3 0 3 50 50 100 3
Physics
2 BSC 24HS05PR0103 Seml_conductor 0 2 1 o5 o5 50 )
Physics Lab
24HS03THO0101 Calculus,
3 BSC Probability, and 3 0 3 50 50 100 3
Statistics
24HS03PR0102 Computational
4 BSC Mathematics Lab 0 2 1 25 25 50 )
24EE03THO0101 Fundamental of
Electrical and
5 BSC Electronics 3 0 3 50 50 100 3
Engineering
6 | ESC |24EE03THO102 B'g'.ta' Logic 3 0o | 3 50 50 100 3
esign
7 | Esc |24eE0spro102 | Digital Logic 0 2 | 1 25 25 | 50 -
Design
8 ESC 24EE03TH0103 Eundamen'gals of 3 0 3 50 50 100 3
rogramming
9 ESC 24EE03PR0103 Fundamen'galsof 0 2 1 25 o5 50 )
Programming
24HS02THO101 English for
10 AEC Professional 2 0 2 50 50 100 2
Communication
24HS02PR0101 English for
11 AEC Professional 0 2 1 25 25 50 -
Communication
12 CCA 24HS02PR0105 Liberal/Performing 0 2 1 25 o5 50 0
Art Lab
24HS02TH0104 Foundational
13 VEC course in Universal 1 0 1 25 25 50 0
Human Value
TOTAL 18 12 24
30Hrs.




Semester 11

Hours/week Maximum marks
Catirse i End DuEriﬁon
SN | Type Code Course Continuous | Sem/
L P c | Evaluation [Internal Total | (Hrs)
Eval

1 BSC 24HS01THO0203 Engmgerlng 2 0 2 50 50 100 2
Chemistry

2 BSC 24HS01PR0203 Engmgerlng 0 2 1 25 o5 50 )
Chemistry

3 BSC 24HS03THO0218 | Linear A_Igebra and 3 0 3 50 50 100 3
Multivariate Calculus

4 pCC 24EE03THO0201 EIectrpmc_ Devices 3 0 3 50 50 100 3
and Circuits

5 pCC 24EE03PR0201 Electrpmc_ Devices 0 2 1 o5 o5 50 )
and Circuits

6 ESC | 24EE03TH0202 | Network Theory 3 0o | 3 50 50 100 3

24EEQ03THO0203 | Object Oriented

7 VSEC Programming 3 0 3 50 50 100 3

8 VSEC 24EEO03PR0203 | Object Orl_ented 0 5 1 25 o5 50 )
Programming

24HS02THO0203 | Foundational

9 IKS Literature of Indian 1 0 1 50 - 50 -
Civilization

10 CCA 24HS04PR0201 Sports—\_(oga— 0 2 1 25 o5 50 )
Recreation

11 ESC 24EEQ3PR0204 | Electronics and 0 2 1 25 25 50 )
Computer workshop
TOTAL 15 10 20

25 Hrs.
Exit option: Award of UG Certificate with additional 8 credits
Exit Courses

1 IT Support Engineer ) ) S

5 Python Programmer Online/Offline Certification Course

3 Web Designer




Semester 111

Hours/week Maximum marks
Course Conti gI,E nd/ DuEriﬁon
SN | Type Code Course ontinuous | Sem.
L P c | Evaluation [Internal | Total (Hrs)
Eval
PCC | 24EEO03THO0301 | Human Anatomy and
1 Physiology for 4 0 4 50 50 100 3
Engineers-1
2 PCC 24EE03TH0302 | Data $tructures and 3 0 3 50 50 100 3
Algorithms
3 PCC 24EEQ3PR0302 | Data $tructures and 0 2 1 25 25 50 )
Algorithms
4 PCC 24EE03TH0303 Analog Circuits 3 0 3 50 50 100 3
5 | PCC | 24EEO3PRO303 | Apalog Circuits 0 2 1 25 25 50 -
PCC 24EEQ03THO0304 | Microcontrollers and
6 its application in 3 0 3 50 50 100 3
healthcare
PCC 24EEO03PR0304 | Microcontrollers and
7 its application in 0 2 1 25 25 50 -
healthcare
MDM | 24EE03TH0305
8 MDM-1 3 0] 3 50 50 | 100 3
9 OE 24EEOECO03TH | Open Elective- 2 0 5
0306 I/MOOCs 50 50 100 2
10 BSC | 24HSO1THO301 | Environmental 1 0 1 50 . 50 -
Science
11 BSC 24HS01PR0301 En_wronmental 0 5 1 25 25 50 )
Science
TOTAL 19 8 | 23
27 Hrs.




Semester 1V

Hours/week Maximum marks
S Course i End/ DuErigon
Type Code Course Continuous | Sem
N L P c | Evaluation [Internal | Total (Hrs)
Eval
PCC 24EE03THO0401 Human Anatomy 3
1 and Physiology for 3 0o |3 50 50 100
Engineers-1I
PCC 24EE03TH0402 Fundamentals of Al
2 and Machine 3 0 3 50 50 100 3
Learning
PCC | 24EE03PR0402 Fundamentals of Al
3 and Machine 0 2 1 25 25 50 -
Learning
4 PCC 24EE03TH0403 Signals Pro_cessmg 3 0 3 50 50 100 3
and Analysis
5 PCC 24EEO3PR0403 Signals Pro_cessmg 0 2 1 25 o5 50 )
and Analysis
VSEC | 24EE03PR0404 Introduction to
6 Digital Fabrication 0 2 1 25 25 50 -
& 3D Printing
MDM | 24EE03TH0405 3
! MDM-2 3 0 | 3 50 50 | 100
8 OE 24EEOEC03THO | Open Elective- 2 0 2 50 50 100 2
406 11/MOOQOCs
PCC | 24EEQ03TH0407 . .
9 Biomechanics 3 0 3 50 50 100 3
10 | AEC | 24EE03PRO0408 (E:‘Oaji'ggcompe““"e 0 2 |1 50 50 | 100 i
11 | Hssm 24SMO06THO040 Innovations anq 1 0 1 25 25 50 )
1 Entrepreneurship
12 HSSM 24SMO06PR0401 Innovations anq 0 2 1 o5 o5 50 )
Entrepreneurship
TOTAL 18 10 23
28 Hrs.

Exit Course Option for 1l year UG Diploma in Engineering/Tech.

Courses

1 | Design and Manufacturing of PCB- With Project | 8
OR
2 | Radiology Equipment (In Collaboration with Hospitals)/Online 8




Semester V

Hours/week Maximum marks
Course Continuou End Sem/ ESE
SN | Type Code Course S Internal Duration
L P c | Evaluatio] " © | Totall (Hrs)
n
PCC | 24EE03TH0501 | Biomedical Sensors

1 & Measurement 3 0 3 50 50 100 3

Devices
PCC | 24EE03PR0501 | Biomedical Sensors

2 & Measurement 0 2 1 25 25 50 -
Devices

3 PCC | 24EE03TH0502 Blomed_lcal Image 3 0 3 50 50 100 3
Processing

4 PCC | 24EEO03PR0502 Blomed_lcal Image 0 2 1 25 25 50 )
Processing

5 PCC | 24EE03TH0503 | Biomaterials 3 0 3 50 50 100 3

6 PEC | 24EE03THO0504 IProgramme Elective- 3 0 3 50 50 100 3

7 PEC | 24EE03PR0504 IIDrogramme Elective- 0 2 1 25 25 50 )

MDM | 24EE03TH0505
8 MDM-3 3 0] 3 50 50 |100 3
9 OE 24EEOECO03TH | Open Elective- 2 0
0506 11/MOOCs 2 50 50 100 2

10 | AEC | 24HS02THos01 | BUSiness 1 0o | 1 50 0 50 -
Communication

11 | AEC | 24Hs02pRos01 | BUSIness 0 2 | 1 25 25 50 -
Communication
TOTAL 18 8 22

26 Hrs.




Semester VI

Hours/week Maximum marks
Course i end DuEriﬁon
SN | Type Code Course Continuous | Sem/
L P c | Evaluation [Internal Total | (Hrs)
Eval
PCC | 24EE03TH0601 A
1 Biomicrosystems 3 0 3 50 50 100 3
PCC | 24EE03TH0602 . .
2 Medical Imaging 3 0 3 50 50 100 3
3 PEC | 24EE03TH0603 Progr_amme 3 0 3 50 50 100 3
Elective-Il
4 PEC | 24EEO03PR0603 Progr_amme 0 2 1 o5 o5 50 )
Elective-I1
5 PEC | 24EE03TH0604 Progr_amme 3 0 3 50 50 100 3
Elective-Il
PEC | 24EE03PR0604 Programme
0 Elective-111 0 2 . 2 25 >0 )
MDM | 24EE03THO0605
! MDM-4 8 0 | 3 50 50 | 100 3
8 VVSEC | 24EE03THO0606 Soft skill 1 0
Development 1 50 - 50 -
9 AEC | 24EE03PR0607 Advanced _ 0 5 1 25 25 50 )
Competitive coding
10 CEP | 24EE03PR0608 Project -1 0 4 2 50 50 100 -
TOTAL 16 10 21
26 Hrs.

Exit Course Option for 111 year Bachelor Degree

1 | Internship in Centre for Microsystems

| 8

OR

2 | Internship at Biomedical Dept. of Hospitals

| 8




Semester VII/VIII

Hours/week Maximum marks
Cour End ESE
sN | _se Code Course Continuous | Sem/ Duration
Type L P c | Evaluation |Internal |Total| ~ (Hrs)
Eval
PCC | 24EE03THO701 | Analytical &
1 Diagnostic 2 0 2 50 50 100 2
Equipment
PCC | 24EEO03PR0701 | Analytical &
2 Diagnostic 0 2 1 25 25 50 -
Equipment
3 PEC | 24EE03THO0702 | Programme Elective- 3 0
v 3 50 50 100 3
4 | vec | 24eE03THo703 | CYPer Laws and 2 0o | 2 50 50 |100 2
Ethics in IT
5 PRJ | 24EEQ3PRQ704 | Project-II 0 8 4 50 50 100 -
6 FP 24EEO3PRO705 | Internship Evaluation 0 2 0 - - -
PCC | 24EE03THO706 | Biomedical
7 Engineering: Legal & 1 0 1 50 - 50 -
Ethical Perspective
PCC | 24EEQ3THO0707 i
8 FPGA Architecture & 2 0 2 50 50 100 5
ASIC
PCC | 24EEO3PRO707 i
9 FPGA Architecture & 0 5 1 25 o5 50 )
ASIC
10 | AEC | 24EE03PROT708 | Participative 0 2 | 1 25 25 |50 .
Learning
TOTAL 10 16 17
26Hrs.




Semester VII/VII

Hours/week Maximum marks
Course _ End ESE
Type Code Course Continuous | Sem/ Duration
L P c | Evaluation |Internal | Totall (Hrs)
Eval
PEC 24EE03TH0801 | Programme Elective- 3 0 3 50 50 100 3
V
PEC 24EE03TH0802 | Programme Elective- 3 0 3 50 50 100 3
VI
PRJ 24EE03PR0803 | Project-IlI 0 12 6 50 50 100 -
TOTAL 6 12 | 12
18 Hrs.
OR
Hours/week Maximum marks
Course _ End ESE
Type Code Course Continuous | Sem/ Duration
L P c | Evaluation |Internal |Total] ~ (Hrs)
Eval
Internshi | 24EE03PR0804 Industry 0 24 | 12 50 50 100 -
p/oJT Internship/
TBI Internship/
Research Internship*
TOTAL 0 24 | 12
24 Hrs.
HONORS Specialization in Research
Hours/week Maximum marks
Course _ End ESE
Type Code Course Continuous | Sem/ Duration
L P c | Evaluation |Internal | Totall (Hrs)
Eval
Vi 24EEO03TH0701 | Research 3 0 3 50 50 100 3
Methodology
Vi 24EEO03PR0702 | Research Project 0 6 3 50 50 100 -
Phase -1
VI 24EEO3PR0801 | Research Project 0 24 12 50 50 100 -
Phase -1l
TOTAL 3 30 | 18

33 Hrs.




HONORS Specialization in Bioinformatics

Hours per .
o week Maximum Marks ESE
Nd Semester Course Course Title Cre | Continu Durat
Code LT dits ous End Sem | Tota ion
Evaluat Exam | (Hrs)
ion
24EEQO3HT . .
0301 Biological Data
1 Il and Databases 3 0 3 50 50 100 3Hrs
24EEQO3HT | Computational
2 v 0401 Biology and 3 0 3 50 50 100 | 3Hrs
Bioinformatics
24EEO3HT Programming in
0501
3 V Bioinformatics 3 1 4 50 50 100 | 3Hrs
24EEQ3HT | Computer Aided
0601 Drug design and
4 VI Chemoinformatic 3 1 4 50 50 100 3Hrs
S
24EEQO3HP | Minor Project
0701 (Honors and
5 VII Multidisciplinary 0 0 4 50 50 100
Minor)
TOTAL 12 | 2 18




Programme Electives

Semester V Semester VI Semester VI Semester VIII
Sr. No. Programme Programme Programme Programme Programme Programme
Elective | Elective 11 Elective 111 Elective IV Elective V Elective VI
Course | 24EE03TH0504- | 24EE03TH0603- | 24EE03TH0604- 24EE03TH0702- | 24EE03THO0801- | 24EE03TH0802-
Code 1/24EEQ03PR0504- | 1/24EEQ03PR0603- | 1/24EEQ03PR0604-1 | 1 1 1
1 1
1 Software Natural Language | Deep Learning Database Operating Generative Al-I
Engineering Processing Management System
System
Course | 24EE03TH0504- | 24EE03TH0603- | 24EE03TH0604- 24EE03TH0702- | 24EE03THO0801- | 24EE03TH0802-
Code 2/24EEO03PR0504- | 2/24EE03PR0603- | 2/24EE03PR0604-2 | 2 2 2
2 2
2 Biostatistics Biological Data Computational Programmingin | Advanced Computer Aided
and Databases Biology and Bioinformatics Bioinformatics Drug Designing
Bioinformatics
Course | 24EE03TH0504- | 24EEQ03TH0603- | 24EE03TH0604- 24EEO03THO0702- | 24EE03TH0801- | 24EE03TH0802-
Code 3/24EEQ3PR0504- | 3/24EE03PR0603- | 3/24EE03PR0604-3 | 3 3 3
3 3
3 PCB designing Embedded system Reliability of
Medical Robotics | ~ .o oo | Chip Design Healthcare
and Automation Y Computing Equipments




SYLLABUS FOR SEMESTER |

B. Tech. Biomedical Electronics Engineering
[School of Electrical and Electronics Engineering]

Course Code:24HS05TH0103 Course: Semiconductor Physics
L: 3 Hrs. P: 0 Hrs. per week Total Credits: 3

Course Outcomes
On successful completion of the course, student will be able to
1. Apply fundamental knowledge of quantum mechanics to examine electrons behavior
in solids at the quantum level.
2. Classify materials on the basis of band theory and its importance for semiconductors.
3. Outline the difference between intrinsic and extrinsic semiconductors and explain
their carrier transport phenomena in semiconductor.
4. lllustrate the working and design aspects for the various photonic devices like LEDs,

solar-cells and LASER diodes.
5. Analyze the simple harmonic oscillator, damped oscillator and forced oscillator.

Unit 1: Introduction to Quantum Mechanics

Wave-particle duality, Heisenberg uncertainty relations, the quantum state wave function
and its probability interpretation, Schrodinger’s equation, Particle in an infinite potential
well, Quantum tunneling

Unit 2: Electronic Materials

Formation of energy bands in solids, Classification of electronic materials, Kronig-Penny
model, E-k diagram, Direct and indirect bandgaps, Valence and conduction bands, Density
of states, Fermi-Dirac statistics, Fermi level, Effective mass.

Unit 3: Intrinsic and Extrinsic Semiconductors
Intrinsic and extrinsic semiconductors, Dependence of Fermi level on carrier-concentration
and temperature, Carrier transport: diffusion and drift.

Unit 4: Non-Equilibrium Semiconductors
Carrier generation and recombination, Continuity equation, p-n junction diode, Zero-applied
bias, forward bias, reverse bias.

Unit 5: Optoelectronic Devices

Optical absorption in semiconductors, Light emitting diodes, Laser diode, Stimulated
emission and photon amplification, Einstein Coefficients, Solar Energy Spectrum, Solar
Cells.

Unit 6: Oscillations

Quick review of simple harmonic motion, mechanical and electrical oscillators, vector and
complex numbers, Phasor representation, damped oscillations: under, critical and over
damping, forced oscillations, impedance, energy and power supplied by driving force, Q-



factor, related numerical/problems.

Text Book(s):

1. Semiconductor Physics and Devices (Fourth Edition), Donald A. Neamen, McGraw-Hill 2012.
2. Optoelectronics and Photonics: Principles and Practices by S. O. Kasap, Prentice Hall2001

3. The Physics of Vibrations and Waves (Sixth Edition), H J Pain John-Wiley 2005.

References:

1. Physics of Semiconductor Devices, Simon M. Sze, Wiley-Interscience (1981)

2. Semiconductor Device Physics and Design, Umesh K Mishra and Jasprit Singh, Springer
2008.



SYLLABUS FOR SEMESTER |
B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]
Course Code: 24HS05PR0103 Course: Semiconductor Physics Lab
L: O Hrs. P: 2 Hrs. per week Total Credits: 1

Course Outcomes
At the end of the Course the students will learn to:
1. Develop skills required for experimentation and verification of physics laws.
2. Analyze the results obtained through proper graph plotting and Error analysis.
3. Conduct experiments to validate physical behavior of materials/components.
4. Analyze the behavior and characteristics of a basic PN Junction, Zener Diode and other optoelectronic devices.
5. Prepare laboratory reports on interpretation of experimental results

List of Experiments:

1. Basic Measurements

2. Parameter extraction from V-1 characteristics of a diode

3. Resistivity measurement of semiconductor by Four Probe method

4. Performance and analysis of Hall Effect in semiconductor to determine the Hall coefficient
and carrier concentration of the majority carriers in the given specimen

5. Estimation of energy gap in semiconductor

6. Characteristics and analysis of solar cells

7. Verification of Ohm’s law and error analysis of the data using Linear Least Square Fit
(LLSF) method

8. Analysis of energy values and wave function using Mathematica software

9. Verification of Planck’s constant.

10. Determination of wavelength of LASER light by diffraction grating

11. To find acceleration due to gravity by Simple Pendulum.

Reference:
1. Laboratory manual of the Physics Department
2. Principles and Practices by S. O. Kasap, Prentice Hall2001



SYLLABUS FOR Semester |
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]
Course Code: 24HS03TH0101 Course Name: Calculus, Probability, and Statistics
L: 3Hrs., P: 0 Hrs., Per week Total Credits: 03

Course Outcomes:
On successful completion of the course, the students will able to:

1. Recognize first order ordinary differential equations that can be solved by each of thefour methods — Linear DE, exact
DE, reducible to linear DE and reducible to exact differential equationsand use the appropriate method to solve them.

2. Solve higher order ordinary differential equations with constant and variable coefficients.
3. Find best fit curve by method of least square method and calculate correlation, regressions.

4. Recognize and understand discrete, continuous probability distributions and apply Binomial distribution, Poisson
distribution and Normal distribution to appropriate problems.

5. Internalize multivariable calculus and apply it find Jacobians, maxima and minima of function.

Module 1:First order ordinary differential equations(7 hours) :Exact, linear and Bernoulli’s equations, Euler’s equations,
Equations not of first degree: equations solvable for p, equations solvable for y, equations solvable for x and Clairaut’stype,
Applications of First order Differential Equations.

Module 2:Ordinary differential equations of higher orders (8 hours)
Second order linear differential equations with constant and variable coefficients, method of variation of parameters, Cauchy-
Euler equation. Applications of Higher order Differential Equations.

Module 3: Statistics: (7 hours)
Curve fitting by the method of least squares- fitting of straight lines, second degree parabolas and more general curves, correlation
and regression — Rank correlation, Multiple regression and correlation and its application in Engineering.

Module 4: Differential Calculus (10 hours)

Taylor’s and Maclaurin’s series expansions, radius of curvature (Cartesian form), evolutes and involutes, Limit and continuity of
functions of several variables and their partial derivatives, Euler’s Theorem, chain rule, total derivative, Jacobians, Maxima,
minima and saddle points; Method of Lagrange multipliers.

Module 5: Probability: (8 hours)

Probability spaces, conditional probability, independence, Bay’s Theorem, Discrete random variables, Binomial distribution,
Poisson distribution, Normal distribution. Relation between binomial, Poisson and Normal distributions.
Textbooks/References:

1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley &Sons, 2006.

2. W. E. Boyce and R. C. DiPrima, Elementary Differential Equations and BoundaryValue Problems, 9th Edition, Wiley
India, 2009.

S. L. Ross, Differential Equations, 3rd Ed., Wiley India, 1984.

E. A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Halllndia, 1995.
E. L. Ince, Ordinary Differential Equations, Dover Publications, 1958.

B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition,2000.

Theory and Problems of probability and statistics : 2"%d :J. R. Spiegal ,Schaum series

© N o 0 9~ w

A text book of Applied Mathematics Volume | & II, by P. N. Wartikar and J. N. Wartikar, Pune
VidhyarthiGrihaPrakashan, Pune-411030 (India).

9. S.Ross, AFirst Course in Probability, 6th Ed., Pearson Education India, 2002.



SYLLABUS FOR B. Tech Semester |
B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]
Course Code: 24HS03PR0102 Course: Computational Mathematics Lab
L:0 HrP:2HTrs., Per week Total Credits:1

Course Outcomes:

By using open source software SageMath Students will be able to

CO1: Download SageMath and use it as an advance calculator.

CO2: Sketch and analyze function graphs.

CO3:Apply the concepts of differential calculus to find extreme value of continuous functions and analyze solutions of
differential equations

CO4: Evaluate improper integrals and its applications to find length, area, volume, centre of gravity and mass.

CO5: Analyze and calculate eigen values, eigen vectors, rank nullity, and solve system of linear equations of a matrix / linear
map.

CO6: Analyze the data to find best fit curve.

Mapping of Course outcomes (COs) withExperiments

Exp. No. Name of Experiments Mapped COs
1 To use SageMath as advanced calculator co1
2 2D Plotting with SageMath Cco2
3 3D Plotting with SageMath Cco2
4 Differential Calculus with SageMath COo3
5 Solution of differential equations in SageMath Co3
6 Basics of Linear Algebra CO5
7 Curve Fitting by using SageMath CO6
8 Integral Calculus with SageMath CO4




Syllabus for Semester |
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]

Course Code:24EE03THO0101 Course: Fundamentals of Electrical and Electronics Engineering
L: 3Hrs, P: 0 Hrs. Per week Total Credits: 03

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

1. Apply the knowledge of basic laws to analyze simple DC circuits.

2. Construct and analyze the behavior of simple AC circuits.

3. Apply the knowledge of transformer operation to calculate and analyze different parameters, including voltage, current,
efficiency and losses.

4. Discuss the performance parameters of induction motors and BLDC motor.Identify, characterize diodes and analyze
their behavior in simple electronic circuits.

Module I: (6 Hours)
DC Circuits: circuit elements resistor, inductor and capacitor, Ohm's Law and Kirchhoff’s Laws; Analysis of series, parallel
circuits excited by independent voltage sources; energy sources, dependent sources, star- delta transformation.

Module I1: (8 Hours)

A.C. Circuits: Generation of sinusoidal voltage, basic terminologies associated with AC quantity, phasor representation of
alternating quantities, Real power, reactive power, apparent power and power factor, Analysis of basic series and parallel AC
circuit.

Three Phase A.C. Circuits: Basic concepts; Relationship between line and phase values of balanced star and delta connections;
Power in balanced three phase circuits.

Module I11: (8 Hours)
Single Phase Transformer: Basic principle and construction of single-phase transformer; Operation under no load and load
condition, equivalent circuit, voltage regulation and efficiency.

Module I1V: (6 Hours)
Induction Motors: Construction, working principle and applications of single-phase motors. Working principle of three phase
induction motor; Introduction to BLDC motors: working principle, construction with its applications.

Module V: (6 Hours)

PN diode operation: forward bias and reverse bias , Volt-Ampere characteristics of p-n diode, Temperature dependence of VI
characteristics, Current components in p-n diode, Diode equation, Transition and Diffusion capacitances, Breakdown
Mechanisms in Semiconductor diodes, Rectifiers: half wave and full wave, Wave shaping circuits

Module VI: (6 Hours)

Special Purpose diodes and their applications:Zener diode characteristics and application, Tunnel Diode, LED, LDR, Varactor,
Photo diode, PIN diode, Schottky diode, LASER, Applications.

Text books
1. Basic Electrical and Electronics Engineering by S.K.Bhattacharya, Pearson Publications
2. Basic Electrical and Electronics Engineering by D.P. Kothari and | J Nagrath, TMH.

3. A Textbook of Electrical Technology, volume | & II B. L. Theraja S. chand



4. BasicElectricalEngineering, D.C.Kulshreshtha, McGraw Hill 20009.

5. BasicElectricalEngineering:S.B. Bodkhe,N.M.Deshkar,P.P.H.Pvt.Ltd.

Reference Books
1. Basic Electrical Engineering by Fitzerald and Higginbotham, TMH.
2. Basic Electrical Engineering by 1.J Nagrath, TMH.

3. Millman's Integrated Electronics: Jacob Millman, Christos Halkias, Chetan Parikh, McGraw Hill



Syllabus for Semester |
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]
Course Code: 24EE03TH0102 Course: Digital Logic Design
L: 3 Hrs, P: 0 Hrs. Per week Total Credits: 03

Course Outcomes

Upon the completion of this course, students will demonstrate the ability to:
1. Understand Number Systems and its conversions

2. Apply various optimization techniques to minimize digital circuits.

3. Design combinational logic circuits.

4. Analyze and design asynchronous and synchronous sequential circuits.

Module-1
Basics of Digital Electronics: Motivation for digital systems: Number Systems and arithmetic’s, Representation of Signed
Numbers, Boolean algebra, Logic gates, SOP, POS, Minimization of Switching functions using Karnaugh-maps.

Module-I1
Timing issues in Digital Circuit: Fan-In, Fan-Out, Propagation Delay, Power Dissipation, Noise Margin

Module-111
Combinational Circuit Design: Adders, Subtractors, Multiplexer, De-multiplexers, Encoders, Decoders, Code
Converters, Comparators.

Module-1vV
Sequential Circuit Design-I: Storage elements, Flip-flops and latches: D, T, JK, SR flip-flops: level triggered, edge
triggered, Master Slave flip-flop, flip flop conversion, timing analysis.

Module-V

Sequential circuit Design-11: Design of asynchronous and synchronous counters, Registers & Shift registers, Application of
shift register: Ring counter, Johnson counter.

Module-VI

Design of synchronous sequential circuit using Mealy model and Moore model

Textbooks:
1. D.V.Hall,“DigitalCircuitsandSystems”, TataMcGrawHill, 1989.

2. Modern Digital Electronics :R.PJain, TataMcGrawHill,3rd Edition.
ReferenceBooks:

1. Digital Logic and ComputerDesign: MorrisMano,PHI,3rd Edition.



Syllabus for Semester |
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]
Course Code: 24EE03PR0102 Course: Digital Logic Design Lab
L:OHrs, P: 2Hrs. Per week Total Credits: 01

ListofExperiments

1. To verify truth table of different logic gates.
2. Design basic logic gates using universal gate and verify its truth table.
3. To verify following Boolean expressions.
Y=A+AB+A’B’
4. To implement the following arithmetic circuits using logic gates IC’s
a) Half adder
b) Full subtractor
5. Implement the function F = ¥m (1,3,5,7,8,9,11,13,15) +d (12,14) using 16:1 and 8:1 multiplexer.
6. Verify the truth table of SR, JK, T and D flip flop.

7. To study the following functions of Shift register.
a) SIPO
b) PIPO
c) PISO
d) SISO
8. Design and verify 2-bit synchronous down counter using S-R flip-flop.

9. Design and verify the functionality of a sequence detector to detect the sequence 101 using Mealy and Moore

model and use J-K flop-flop to implement the design.



Syllabus for Semester |
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]

Course Code: 24EE03TH0103 Course: Fundamentals of Programming
L:3Hrs, P: 0 Hrs. Per week Total Credits: 03

Course Outcomes
On successful completion of the course, students will be able to:

1. Develop the fundamentals of C programming and choose the loops and decision-making statements to solve
and execute the given problem.

2. Formulate simple algorithms for arithmetic and logical problems, translate the algorithms to programs, test

and execute the programs, and correct syntax and logical errors.

Use arrays, pointers, structures, and 1/0 operations for the formulation of algorithms and programs.

Apply programming concepts to solve matrix addition, multiplication problems, and searching & sorting

problems.

5. Implement iterations and recursions, to decompose a problem into functions and synthesize a complete
program using divide and conquer approach.

Pow

Syllabus

Module 1: Introduction to Programming

Introduction to components of a computer system (disks, memory, processor, where a program is stored and
executed, operating system, compilers, etc.).

Idea of Algorithm: Steps to solve logical and numerical problems.

Representation of Algorithm: Flowchart/Pseudocode with examples.

Arithmetic expressions and precedence.

Module 2: C Programming Language

Introduction to C language: Keywords, Constants, Variables, Data types, Operators, Types of Statements, Pre-
processor Directives.

Decision Control Statements: if, if-else, nested if-else statements, switch case.

Loops and writing and evaluation of conditionals and consequent branching.

Module 3: Arrays and Basic Algorithms

Arrays: 1-D, 2-D, Character arrays and Strings.

Searching, Basic Sorting Algorithms, Finding roots of equations, notion of order of complexity through example
programs (no formal definition required).

Module 4: Functions and Recursion

User-defined and Library Functions, Parameter passing in functions, call by value, passing arrays to functions: idea
of call by reference.

Recursion: A different way of solving problems.

Example programs: Finding Factorial, Fibonacci series.

Module 5: Pointers and Structures

Structures: Defining structures, Array of Structures.

Introduction to pointers: Defining pointers, Pointer arithmetic, Pointer operators.
Use of Pointers in self-referential structures.

Module 6: File Handling



Streams in C, Types of Files, File Input/Output Operations: Modes of file opening, Reading and writing the file,
Closing the files using fflush().

Text Books

1. Programming in ANSI C — E. Balagurusamy, McGraw-Hill
2. Mastering C — K. R. Venugopal and S. R. Prasad, Tata McGraw-Hill

Reference Books

1. Programming with C — Byron Gottfried, Schaum'’s Outline Series
2. Let Us C — Yashwant Kanetkar, BPB Publications



Syllabus for Semester |

B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]

Course Code:24EE03PR0103 Course: Fundamentals of Programming Lab.
L: 0 Hrs, P: 2 Hrs. Per week Total Credits: 01

List of Experiments

N~ wWME

Using basic data types of C, implement arithmetic expressions.

Implement programs using Decision Control Structures.

Demonstrate use of Loop Control Structures.

Implement programs using Multi-way Decision Control Structures (Switch Case).
Apply Functions and Recursion to simplify programs.

Initialize array and apply it to solve problems of 1D and 2D arrays.

Demonstrate use of Structures and Pointers.

Apply file handling concepts in C.



Syllabus for Semester |
B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]

Course Code:24HS02TH0101 Course: English for Professional Communication
L: 2 Hrs, P: OHr, Per Week Total Credits: 2

Course Outcomes
On successful completion of the course the students will be able to achieve the following:
COL1. Demonstrate effective use of word power in written as well as oral communication.

CO2. Understand the techniques of listening and apply the techniques of reading comprehension used in professional
communication.

CO3.Apply the principles of functional grammar in everyday as well as professional communication.
CO4. Effectively implement the comprehensive principles of written communication by applying various writing styles.

CO5. Create precise and accurate written communication products.

Module-1: Vocabulary Building

1.1 Importance of using appropriate vocabulary

1.2 Techniques of vocabulary development

1.3 Commonly used power verbs, power adjectives and power adverbs.

1.4 Synonyms, antonyms, phrases & idioms, one-word substitutions and standard abbreviations

Module -2: Listening and Reading Comprehension

2.1 Listening Comprehension: active listening, reasons for poor listening, traits of a
good listener, and barriers to effective listening

2.2 Reading Comprehension: types and strategies.

Module -3: Functional Grammar and Usage

3.1 Identifying Common Errors in use of: articles, prepositions, modifiers, modalauxiliaries, redundancies, and clichés
3.2 Tenses

3.3 Subject-verb agreement, noun-pronoun agreement

3.4 Voice

Module-4: Writing Skills

4.1 Sentence Structures

4.2 Sentence Types

4.3 Paragraph Writing: Principles, Techniques, and Styles

Module-5: Writing Practices

5.1 Art of Condensation: Précis, Summary, and Note Making

5.2 Correspondence writing techniques and etiquettes — academic writing
5.3 Essay Writing



Reference Books

1. Communication Skills. Sanjay Kumar and PushpLata. Oxford University Press.2011.
2. Practical English Usage. Michael Swan. OUP. 1995.

3. Remedial English Grammar. F.T. Wood. Macmillan.2007

4. On Writing Well. William Zinsser. Harper Resource Book. 2001

5. Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press.
2006.

6. Exercises in Spoken English. Parts. I-11l. CIEFL, Hyderabad. Oxford University
Press



Syllabus for Semester |
B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]

Course Code: 24HS02PR0101 Course: English for Professional Communication Lab
L: 0 Hrs, P: 2Hr, Per Week Total Credits: 1

Course Outcomes

On completion of English Lab course, students will be able to achieve the following:

COL1.: Apply effective listening and speaking skills in professional and everyday conversations.
CO2: Demonstrate the techniques of effective Presentation Skills

CO3: Evaluate and apply the effective strategies for Group Discussions

CO4: Analyze and apply the effective strategies for Personal Interviews

CO5: Implement essential language skills- listening, speaking, reading, and writing Syllabus

List of practicals:

Computer Assisted + Activity Based Language Learning

Practical 1: Everyday Situations: Conversations and Dialogues — Speaking Skills
Practical 2: Pronunciation, Intonation, Stress, and Rhythm

Practical 3: Everyday Situations: Conversations and Dialogues — Listening Skills
Activity Based Language Learning

Practical 4: Presentation Skills: Orientation & Mock Session

Practical 5: Presentation Skills: Practice

Practical 6: Group Discussions: Orientation & Mock Session

Practical 7: Group Discussions: Practice

Practical 8: Personal Interviews: Orientation & Mock Session

Practical 9: Personal Interviews: Practice



Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course Course Name S Hou Credi Maximum
Code e rs/ ts Marks

m wee (Continuous

k Evaluation)

24HS02PRO Fundamentals of Indian |2 1 50
105-1 Classical Dance: Bharatnataym /

|

|

Course Outcomes
On completion of the course, students will be able to achieve the following:
COL1: Understand the importance of dance and Bharatnataym as an Indian dance form CO2:
Develop skills to perform the dance form at its basic level.
CO3: Evaluate their strengths and interest to take bridge course to give Pratham(1% level formal exam
Of Bharatnatayam).

Syllabus
Practical -1: Orientation in Bharatnatayam
Practical-2: TattuAdawu till 8, NaattaAdavu 4 Steps, PakkaAdavu 1 step, MettaAdawu 1 Step,
KudittaMettaAdavu 4 Steps,
Practical -3: Practice sessions
Practical-4: TattaKudittaAdavu (Metta), TattaKudittaAdavu (Metta) 2 Steps, TirmanamAdavu 3 Steps,
KattuAdav - 3 Steps, KattuAdav - 3 Steps
Practical-5: Practice sessions
Practical-6: Tiramanam (front) 3 Steps, Repeat of Tiramanam (Overhead) 3 Steps,
Practical-7: practice sessions
Practical — 8: final practice sessions and performances.

Recommended reading
1. Introduction to Bharata'sNatyasastra, AdyaRangacharya, 2011
2. The Natyasastra and the Body in Performance: Essays on the Ancient Text, edited by Sreenath Nair,
2015
3. Bharatanatyam How to ... : A Step-by-step Approach to Learn the Classical Form,
EshwarJayalakshmi, 2011




Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course Course Name Sem. Hours/ Credits Maximum

Code week Marks
(Continuo
us
Evaluation
)

24HS02PRO Fundamentals of Indian I 2 1 50

105-2 Classical Dance: Kathak

Course Outcomes
On completion of the course, students will be able to achieve the following:
COL1: Understand the importance of dance and Kathak as an Indian dance form CO2:
Develop skills to perform the dance form at its basic level.
CO3: Evaluate their strengths and interest to take bridge course to give Prarambhik(1% level formal
exam of Kathak).

Syllabus
Practical -1: Orientation in Kathak. Correct posture of kathak, Basic Movements and exercise
Stepping, Chakkar of 5 count (Bhramari),
Practical -2: practice sessions of practical 1
Practical -3: Hastaks, Hastaks and Steppings, Reciting asamyukta Mudra shloka, Hastak and steppings
Practical -4: practice sessions of practical 3
Practical -5: Todas and Asamyukta hasta mudra shlok, Vandana of Shlok, 2 Todas and Vandana, Ghante Ki
Tihai,
Practical -6: practice sessions of practical 5
Practical -7: 2 1 Chakkardar Toda and Ginnti Ki Tihai, 2 Todas and 1 Chakkardar Toda, practice sessions
Practical -8: Final performances.

Recommended reading
1. Kathak Volumel A ‘"Theoretical & Practical Guide" (Kathak Dance Book),
MaramiMedhi&DebasishTalukdar, 2022, Anshika Publication (13 September 2022)




Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course Course Name Sem. Hours/ Credits Maximum

Code week Marks
(Continuou
s
Evaluation)

24HS02 Introduction to Digital I 2 1 50

PRO105- Photography

3

Course outcome:
At the end of the course the students will be able to achieve the following:
CO1: Develop an understanding of the technical aspects and aesthetics of Photography.
CO2: Apply the rules of digital photography for creating photographs.
CO3: Develop skills to enhance photographs through post processing.
CO4: Create a portfolio of their photographs in selected genre.

Syllabus
Practical 1: Orientation in digital photography: Genres, camera handling and settings Practical
2: Rules of Composition
Practical 3: Rules of Composition: practice sessions
Practical 4: Understanding Exposure and Art of Pre-Visualization
Practical 5: Rules of Composition and Art of Pre-Visualization: practice sessions Practical 6:
Post Processing Photographs and Portfolio creation
Practical 7: Post Processing Photographs: practice sessions

Practical 8: Portfolio finalization and presentation in selected genre.

Reference material
1. Scott Kelby (2020) The Digital Photography Book: The Step-by-Step Secrets for how to Make Your
Photos Look Like the Pros, Rocky Nook, USA
2. Larry Hall (2014) Digital Photography Guide: From Beginner to Intermediate: A Compilation of
Important Information in Digital Photography, Speedy Publishing LLC, Newark
3. J Miotke (2010) Better Photo Basics: The Absolute Beginner's Guide to Taking Photos Like a Pro,
AMPHOTO Books, Crown Publishing Group, USA




Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course Code Course Name Sem Hours/ Credits Maximum
week Marks
(Continuous
Evaluation)
24HS02PR0105-04 Introduction to I/ 2 1 50
basic Japanese
Language

Course outcome
CO1: Gain a brief understanding about Japan as a country and Japanese culture.

CO2: Develop ability to use vocabulary required for basic level communication in Japanese language.
CO3: Able to write and read the first script in Japanese language.

CO4: Able to frame simple sentences in Japanese in order to handle everyday conversations

CO5: Able to write in basic Japanese about the topics closely related to the learner.

Syllabus
Practical-1: Orientation about Japan, its language, and its culture
Practical-2: Communication Skills 1: Vocabulary for basic Japanese language
Practical -3: Practice sessions
Practical-4: Writing Skills 1: Reading and writing first script in Japanese
Practical-5: Practice sessions
Practical- 6: Communication Skills 2: framing sentences
Practical- 7: Practice sessions
Practical- 8: Writing Skills 2: Write basic Japanese and practice

Recommended reading
1. Marugoto Starter (Al) Rikai - Course Book for Communicative Language Competences, by The Japan
Foundation, Goyal Publishers & Distributors Pvt. Ltd (ISBN: 9788183078047)
2. Japanese Kana Script Practice Book — Vol. 1 Hiragana, by AmeyaPatki, Daiichi Japanese Language Solutions
(ISBN: 9788194562900)




Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course Code Course Name Sem Hours/ Credits Maximum
week Marks
(Continuous
Evaluation)
24HS02PR0105-05 Art of Theatre I 2 1 50

Course Qutcomes:

On completion of the course, students will be able to achieve the following:

CO1: Understand and synthesize the working of the prominent genres of theatre across the world.

CO2: Apply the skill of voice and speech in theatre and public speaking

CO3: Apply the art of acting and also develop generic skills such as confidence, communication skills, self-
responsibility, motivation, commitment, interpersonal skills, problem solving, and self-discipline.

CO4: Apply skills acquired related to technical/production aspects of theatre and also develop problem solving
and interpersonal skills.

Syllabus:

Syllabus

Practical 1: Orientation in theatre

Practical 2: Voice and Speech training

Practical 3: Voice and Speech training: practice sessions
Practical 4: Art of acting

Practical 5: Art of acting: practice sessions Practical 6:

Art of script writing

Practical 7: Art of script writing: practice sessions Practical 8:
Final performances

Reference books:

1. Boleslavsky, R. (2022). Acting: The First Six Lessons (1st ed., pp. 1-92). Delhi Open Books.

2. Shakthi, C. (2017). No Drama Just Theatre (1st ed., pp. 1-171). Partridge.

3. Bruder, M., Cohn, L. M., Olnek, M., Pollack, N., Previto, R., &Zigler, S. (1986). A Practical Handbook for
the Actor (1st ed.). Vinatge Books New York.




Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course Course Name Sem. Hours/week Credits Maximum

Code Marks
(Continuous
Evaluation)

24HS02PR Introduction to French | I/l 2 1 50

0105-06 Language

Course outcomes:

On successful completion of the course the students will be able to achieve the following:

CO1. Demonstrate basic knowledge about France, the culture and similarities/differences between India and
France

CO2. Learn to use simple language structures in everyday communication.

CO3. Develop ability to write in basic French about themselves and others.

CO4. Develop ability to understand beginner level texts in French

Syllabus
List of Practicals

Practical-1: Orientation about France, the language, and culture

Practical-2: Communication Skills 1: Vocabulary building for everyday conversations
Practical -3: Practice sessions

Practical-4: Reading and writing Skills : Reading and writing simple text in French
Practical-5: Practice sessions

Practical-6: Communication Skills 2: listening comprehension

Practical-7: Practice sessions

Practical-8: Writing Skills: Write basic French and practice

Recommended reading

1. 15-minute French by Caroline Lemoine
2. Cours de Langue et de CivilisationFrancaises by G. Mauger Vol. 1.1
3. Cosmopolite | by Natalie Hirschsprung, Tony Tricot




Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course outcomes:

Course Course Name Sem. Hours/week Credits Maximum
Code Marks
(Continuous
Evaluation)
24HS02PR Introduction  to  Spanish | I/lI 2 1 50
0105-07 Language

On successful completion of the course the students will be able to achieve the following:

COL1. Demonstrate basic knowledge about Spain, the culture and similarities/differences between India and France
CO2. Learn to use simple language structures in everyday communication. CO3.

Develop ability to write in basic Spanish about themselves and others. CO4. Develop

ability to read and understand beginner level texts in Spanish

Syllabus
List of Practicals

Practical-1: Orientation about Spain, the language, and culture

Practical-2: Communication Skills 1: Vocabulary building for everyday conversations
Practical -3: Practice sessions

Practical-4: Reading and writing Skills : Reading and writing simple text in Spanish
Practical-5: Practice sessions

Practical-6: Communication Skills 2: listening comprehension

Practical-7: Practice sessions

Practical-8: Writing Skills: Write basic Spanish and practice

Recommended reading

1. 15-Minute Spanish by Ana Bremon
2. Aula Internacional 1 by Jaime Corpas ,Eva Garcia, Agustin Garmendia.
3. ChicosChicasLibro del Alumno by MariaAngeles Palomino




Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course Course Name Sem. Hours/week Credits Maximum
Code Marks
(Continuous
Evaluation)
24HS02PRO1 Art of Painting I/l 2 1 50
05-08

Course outcome:
At the end of the course the students will be able to achieve the following:
COL1: Become familiar with the basic methods, techniques & tools of painting.
CO2: Train the eye and hand to develop sense of balance, proportion and rhythm,
CO3: Develop the ability to observe and render simple natural forms.
CO4: Enjoy the challenging and nuanced process of painting.

Syllabus
Practical 1: Orientation in Painting tools & basics of lines, shapes, light, shadows and textures
Practical 2: The art of observation how to see shapes in drawing Practical 3:
Introduction Water color how to handle water paints Practical 4: Introduction
to acrylic colors how to handle acrylic paints

Practical 5: Explore layering paint and capturing the quality of light with paint.
Practical 6: Create landscape painting
Practical 7: Create Abstract painting
Practical 8: Paint on Canvas (try to recreate any famous painting)

Reference material
1. Drawing made easy by Navneet Gala; 2015th edition
2. AllaPrima Il Everything | Know about Painting--And More by Richard Schmid with Katie Swatland
3. Daily Painting: Paint Small and Often To Become a More Creative, Productive, and Successful Artist
by Carol Marine




Syllabus for Semester |

[School of Electrical and Electronics Engineering]

Course Code Course Name Sem. Hours/w Credi Maximum
eek ts Marks
(Continuous
Evaluation)
24HS02PR0105- Art of Drawing i1 2 50
09

Course outcome:
At the end of the course the students will be able to achieve the following:
COL1: Become familiar with the basic methods, techniques & tools of drawing.
CO2: Train the eye and hand to develop sense of balance, proportion and rhythm,

COa3: Develop the ability to observe and render simple natural forms.
CO4: Enjoy the challenging and nuanced process of drawing.

Syllabus

Practical 1: Orientation in Drawing tools & basics of lines, shapes, light, shadows and textures
Practical 2: The art of observation how to see shapes in drawing
Practical 3: One/two-point basic linear perspective

Practical 4: Nature drawing and landscapes

Practical 5: Gestalt principles of visual composition

Practical 6: Figure drawing: structure and proportions of human body Practical
7: Gesture drawing: expression and compositions of human figures Practical

8: Memory drawing: an exercise to combine the techniques learnt

Reference material
1. Drawing made easy by Navneet Gala; 2015th edition

2. Perspective Made Easy (Dover Art Instruction) by Ernest R. Norling

Syllabus for Semester |




[School of Electrical and Electronics Engineering]

Course Course Sem. Hours/we Credits Maximum Marks
Code Name ek (Continuous
Evaluation)
24HS02PR0O Nature 1 2 50
105-10 camp

Course outcome:

After the completion of the course the students will be able to do the following:

COL1: Develop an affinity with nature by observing and understanding it marvels with guidance from experts
CO2: Develop an understanding of the challenges and solutions associated with nature and its
conservation.

Course content

In collaboration with the Forest Department and/or a local NGO working in the field of environment
conservation, this course would be conducted in 24 hours. Students will be taken to a tiger reserve in Central
Indian region or Forest fringe villages or work with an NGO from Central Indian region working on natural
resource management. The camps (for 2 days) will cover any one of the following topics as decided by the
course coordinator:

1. Awareness about each element of biodiversity (camps on moths, butterflies, birds, other
wildlife etc)

2. Environment management (water, forest, wildlife) — practices of Forest Department in
managing a tiger reserve, and other aspects of water and forest conservation.

3. Sustainable natural resource management - initiatives by rural communities and local NGOs

4. Man-animal conflict and solutions (socio-economic and technical) — role of local communities
and Forest Department

5. Traditional practices in environment conservation — role of local communities and local NGOs



Syllabus for Semester |

B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]

Course Code:24HS02TH0104 Course: Foundational course in Universal Human Value

L: 1 Hrs, P: 0 Hr, Per Week Total Credits: 1

Course outcomes

On completion of course, students will be able to achieve the following:

COL1: Develop a holistic perspective of life.

CO2: Better understanding of inter-personal relationships and relationship with society and nature.
CO3: An ability to strengthen self-reflection.

Course Content:

Module 1:- Aspirations and concerns

Need for Value Education: Guidelines and content of value education.

Exploring our aspirations and concerns: Knowing yourself, Basic human aspirations

Need for a holistic perspective, Role of UHV; Self-Management: harmony in human being.
Module 2:- Health

Harmony of the Self and Body, Mental and physical health; Health for family, friends and society.
Module 3:- Relationships and Society

Harmony in relationships, Foundational values: Trust, Respect, Reverence for excellence, Gratitude and love;
harmony in society; harmony with nature.

Reference Material
The primary resource material for teaching this course consists of
Text book:

R.R Gaur, R Sangal, G P Bagaria, A foundation course in Human Values and professional Ethics, Excel books, New
Delhi, 2010, ISBN 978-8-174- 46781-2

Reference books:

a) B L Bajpai, 2004, Indian Ethos and Modern Management, New Royal Book Co., Lucknow. Reprinted 2008.
b) PL Dhar, RR Gaur, 1990, Science and Humanism, Commonwealth Purblishers.

c) Sussan George, 1976, How the Other Half Dies, Penguin Press. Reprinted 1986, 1991

d) Ivan lllich, 1974, Energy & Equity, The Trinity Press, Worcester, and HarperCollins, USA

e) Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W. Behrens |11, 1972, limits to Growth, Club of
Rome’s Report, Universe Books.

f) SubhasPalekar, 2000, How to practice Natural Farming, Pracheen(Vaidik) KrishiTantraShodh, Amravati.
g) A Nagraj, 1998, JeevanVidyaekParichay, Divya Path Sansthan, Amarkantak.
h) E.F. Schumacher, 1973, Small is Beautiful: a study of economics as if people mattered, Blond & Briggs, Britain.

i) A.N. Tripathy, 2003, Human Values, New Age International Publishers.
SYLLABUS FOR SEMESTER II



B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]
Course Code: 24HS01TH0203 Course: Engineering Chemistry
L: 2 Hrs, P: 0 Hrs. Per week Total Credits: 02

Course Outcomes

After the successful completion of the course, students shall be able to

#CO1 Discuss the unique properties of nano-materials and applications in various field.

#CO2 Analyze the principles of various spectroscopic techniques and utilize them for qualitative and quantitative analysis.

#CO3 Learn the harnessing of energy in various energy storage devices.

oCO4 lllustrate the importance of thermodynamic functions and discuss the types and prevention measures for the
corrosion.

Course Content:

Unit 1: Nano-material (7 Hours)

Nano-materials: Introduction, Classification and size dependent properties (surface area, Optical and catalytic properties).
Synthesis of nano-materials (Solution combustion and Sol-gel methods).

Carbon nano-materials: Introduction, types, synthesis by modified CVD method, functionalization and applications of
CNT and Graphene.

Applications of Nanomaterials

Unit 2: Material Characterization using different Spectroscopic Techniques (7 Hours)

Spectroscopy: Fundamentals of spectroscopy, Interaction of light with matter, Beer’s-Lambert’s Laws of absorption.
Electronic Spectroscopy: Types of transitions, Chromophores, auxochrome, different type of absorption shifts,
Woodward-Fieser Rule.

Nuclear Magnetic Resonance Spectroscopy: Phenomenon of NMR, important aspects of NMR, Prediction of NMR
spectrum.

Unit 3: Energy Storage and conversion devices (8 Hours)

Battery: Fundamentals of electrochemistry, Introduction to battery, types, characteristics, components/materials, working
and applications of Lead acid battery, Lithium-cobalt oxide and metal air batteries, battery aging and battery waste
management.

Energy conversion devices: Introduction, characteristics, materials, working and applications of H,-O, fuel cells,
amorphous Si and quantum dye sensitized solar cells.

Unit 4: Chemical Thermodynamics and Corrosion Science (7 Hours)
Thermodynamic functions: Energy, work, entropy, enthalpy and free energy
Corrosion: Introduction, mechanisms of corrosion, types of corrosion and its prevention.

Text Books

1. Energy storage and conversion devices: Super capacitors, batteries and hydroelectric cells, Anurag Gaur, A. L. Sharma,
Anil Arya. 2021, CRC press, 1st edition, ISBN: 978-1-003-14176-

2 An introduction to nanomaterials and Nano science, A. K. Das and M. Das, CBS Publishers and Distributors.

3. Organic Spectroscopy, William Kemp, Third Edition, Palgrave Publication, 1991.

4. A Textbook of Engineering Chemistry, Dr. RajshreeKhare, published by S. K. Katariya and Sons, New Delhi.

Reference Books

1. The Chemistry of Nanomaterials: Synthesis, Properties and Applications, C. N. Rao, A Muller and A. K. Cheetam,
Wiley-VCH, 2004

2. Electronics properties of materials, Rolf E, Hummel, 2012, Springer Publications New York, 4th Edition, ISBN
9781441981639.

Syllabus for Semester 11
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]



Course Code: 24HS01PR0203 Course: Engineering Chemistry Lab
L: 0 Hrs, P: 2 Hrs. Per week Total Credits: 01

Laboratory Outcomes

The chemistry laboratory course will consist of experiments illustrating the principles of chemistry relevant to the study of
science and engineering.

The students will learn to:
1. Apply the fundamental principles of measurement, preparation of solution, handling of hazardous chemicals
and also estimate the amount of different elements present in the given samples.
2. Measure molecular /system properties such as surface tension, viscosity and other properties of aqueous or
other industrially important liquids.
3. Analyze the spectral properties for qualitative and quantitative analysis.

List of Experiments
(Any eight experiments from the given list)

[1] Demonstration of Handling of hazardous chemicals, MSDS (material safety data sheet), waste minimization
strategies and chemical waste disposal.

[2] Preparation of different Solutions: Molar solution, Normal solution and percent solution and Determination of
concentration in their various forms.

[3] Determination of Surface tension of a given liquid/mixture.

[4] Determination of Viscosity of a given liquid/mixture at room temperature and different temperatures using
Viscometer.

[5] Estimation of Cu and Zn in a brass sample using iodometric titration method.

[6] Estimation of Chromium ions from e-waste sample.

[7] Determination of the end point of the acid-base titration (Strong acid Vs Strong base and Weak acid Vs Strong
base conductometrically.
[8] Estimation of Fe (I1) ions spectrophotometrically / calorimetrically.
[9] Estimation of acid value of oil.
[10] Estimation of saponification value of oil.
[11] Predict and Interpret the NMR spectra (Demonstration Experiment).
[12] Spectroscopic/colorimetric determination of wavelength of maximum absorption and determination of unknown
concentration by Beers-Lamber Law.
Suggested Books
1. Experiments and Calculation in Engineering Chemistry by S. S. Dara, S. Chand Publications.
2. Advanced Practical Physical Chemistry by J.B.Yadav, Krishna's Prakashan Media (P) Limited.
Reference Books
1. College Practical Chemistry by V. K. Ahluwalia, S. Dhingra and A. Gulati, Universities Press Publications.



B. Tech Semester 11
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]

Course Code:24HS03TH0211 Course Name: Linear Algebra and Multivariate Calculus
L: 3Hrs, P: 0 Hrs, Per week Total Credits: 03

Course Outcomes:
On successful completion of the course, the students will able to:

1. Interpret the solutions of system of linear equations and use the concepts of Eigen values, Eigen vectors to find
diagonalization of matrices, reduction of quadratic form to canonical form.

2. Evaluate definite and improper integrals using Beta, Gamma functions. Also trace cartesian curves.

3. Solve multiple integration by change of order, change of variable methods and apply it to find area, volume, mass
and center of gravity.

4. Understand geometric meaning of gradient, curl, divergence
5. Perform line, surface and volume integrals of vector-valued functions.

6. Analyze and compare different sets of data and classify the data by means of diagrams and graph.

Module 1: Matrices: (8 hours)

Algebra of matrices, Inverse and rank of a matrix, rank-nullity theorem; System of linear equations; Symmetric, skew-
symmetric and orthogonal matrices; Eigen values and eigenvectors; Diagonalization of matrices; Cayley-Hamilton
Theorem, Orthogonal transformation and quadratic to canonical forms, Introduction to n-dimensional space.

Module 2: Integral Calculus: (8hours)
Evaluation of definite and improper integrals; Beta and Gamma functions and their properties; Tracing of curves(Cartesian
form)

Module 3: Multiple Integrals (10 hours)

Multiple Integration: Double and triple integrals (Cartesian and polar), change of order of integration in double integrals,
Change of variables (Cartesian to polar), Applications: area, mass and volume by double integration, Center of mass and
Gravity (basic concepts).

Module 4: Vector Calculus (Differentiation)( 7hours)
Scalar point  function, Vector point function, vector differentiation, gradient, divergence and
curl, directional derivatives with their physical interpretations, solenoidal and irrotational motions, Scalarpotential function.

Module 5: Vector Calculus (Integration)(7 hours)
Vector integration: Line integrals, work done, conservative fields, surface integrals and
volume integrals, Stoke's theorem, Gauss divergence theorem, Green's theorem and their simple applications.

Topics for self learning
Rolle’s theorem, Mean value theorems, Indeterminate forms, Applications of definite integrals to evaluate perimeter, area,

surface areas and volumes of revolutions.

Textbooks/References:

1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley &
Sons, 2006.

2. Veerarajan T., Engineering Mathematics for first year, Tata McGraw-Hill, New Delhi,



2008.
3. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 35th Edition,
2000.
4. Ramana B.V., Higher Engineering Mathematics, Tata McGraw Hill New Delhi, 11th
Reprint, 2010.
5. P. N. Wartikar and J. N. Wartikar, A text book of Applied Mathematics Volume | & I1,
Pune VidhyarthiGrihaPrakashan, Pune-411030 (India).
6. Biomedical Statistics —ShantikumarYadav,Sompal Singh, Ruchika Gupta
7. Theory and Problems of Probability and Statistics - M.R. Spiegal (McGraw Hill) Schaum Series



Syllabus for Semester 11
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]

Course Code:24EE03TH0201 Course: Electronic Devices and Circuits
L: 3 Hrs, P: 0 Hrs. Per week Total Credits: 03

Course Objectives

The objective of the course is to prepare the students:

1. To learn electrical properties, characteristics and behavior of basic solid state devices.
2. To develop applications in circuit design using device models.

Course Outcomes
At the end of this course students will demonstrate the ability to
1. Understand characteristics of electronic devices and their applications.

2. Comprehend the fundamentals of feedback amplifiers.
3. Apply biasing techniques in amplifiers.
4. Estimate performance parameters of amplifiers.
5. Analyze the need of multistage amplifiers.
Module I

Transistors and Biasing: AC/DC load line concept, Operating Point Analysis, need of biasing, biasing techniques, bias
stabilization, compensation techniques, Application of BJT as Amplifier, Introduction to h-parameters, Introduction
JFET and MOSFET

Module 11
Feedback Amplifiers: Feedback Topologies, effect of feedback on bandwidth, gain, stability.

Module 111

Multistage Amplifiers

Calculation of Gain, Methods of Coupling — RC Coupling, Transformer Coupling, Direct Coupling, Techniques of
improving input impedance — Darlington transistors and Bootstrapping, Frequency response of RC Coupled transistor
amplifier.

Module IV

Power amplifiers: Class A, B, AB, C amplifiers, Operation and Analysis, Merits and Demerits, Push-pull amplifier
configurations.

Module V
Power Electronics Devices: Characteristics and working principle of Power devices such as SCR, UJT, TRIAC, DIAC.

Text Books:
1. Integrated Electronics: Jacob Millman , Christos Halkias, Chetan Parikh, Second Edition, TMH.
An Introduction to semiconductor Devices: Donald Nemen, Tata-McGraw Hill

CMOS VLSI Design — A Circuits and Systems Perspective: Neil Weste and David Harris, Addison-Wesley, 4™
Edition, Pearson.

4. Power Electronics: M. D. Singh and K. B. Khanchandani, Second Edition, TMH.


https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Jacob+Millman&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Christos+Halkias&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Chetan+Parikh&search-alias=stripbooks

Reference Books:

1. Electronic devices and Circuit Theory: R. Boylestad, 9"" edition, Pearson Education
Electronic Devices and Circuits: David A. Bell, 4™ Edition, PHI.
Electronic Circuits — Analysis and Design: Donald Nemen, Tata-McGraw Hill
Power electronics: P. S. Bimbhra, Fifth edition,khanna Publication.

Basic VLSI Design: Douglas Pucknell and Kamran Eshraghian, Third Edition, PHI

ok N

Solid State Electronic Devices: Ben G Streetman, Sanjay Kumar Banerjee, Sixth Edition, PHI.



Syllabus for Semester 11

B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]

Course Code:24EEO03PR0201 Course: Electronic Devices and Circuits Lab

L: 0 Hrs, P: 2 Hrs. Per week Total Credits: 01

Course outcomes
At the end of this course students will demonstrate the ability to

1
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Plot V-I characteristics of electronic components and verify parameters.
Estimate the frequency response of multistage amplifier.

Investigate Characteristics of power electronic devices.
Analyze the feedback topologies for amplifier configuration.

Analyze electronic circuitsusing EDA tool.

Experiments based on:

Circuit Simulations using EDA tool
Characteristics of transistors
Biasing of Transistor
Characteristics of Power Devices

Single Stage and Two stage RC coupled amplifier using BJT
Oscillator

Feedback Amplifier



Syllabus for Semester 11
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]
Course Code: 24EE03TH0202 Course: Network Theory
L: 3 Hrs, P: 0 Hrs. Per week Total Credits: 03

Course Outcomes

At the end of this course students will demonstrate the ability to

Understand the fundamentals of nodal and mesh analysis.

Analyze the transient and steady state behavior of electrical networks.

Apply network theorems to calculate electrical circuit parameters.

Estimate the network characteristics from pole-zero locations of network functions.
Model two port electrical networks.

arwbdE

Module I: Node and mesh analysis, matrix approach of networks containing voltage sources, current sources, reactance,
Dependent sources, source transformation, duality properties in the electrical networks.

Module I1: Network theorems: Superposition theorem, Reciprocity theorem, Thevenin’s theorem, Norton’s theorem,
Maximum power transfer theorem, Compensation theorem, Millman’s theorem, as applied to D.C. and AC. Circuits with
their applications.

Module I11: Evaluation of initial conditions in RL, RC and RLC networks. Laplace transforms and properties: Partial
fraction, inverse Laplace transform, analysis of RC, RL, and RLC networks with and without initial conditions using Laplace
Transforms. Steady state response of electrical networks to sinusoidal and non-sinusoidal inputs using Laplace transforms.

Module 1V: Concept of complex frequency, driving points and transfer functions of ladder and non-ladder network
structures,Polesandzerosof immittancefunction, their properties, sinusoidal response from pole-zero locations. Behaviors
of resonant circuits designed using RLC components.

Module V: Two port network calculations for impedance, admittance, ABCD and hybrid parameters. Interconnections
of 2-port networks. Introduction to passive low-pass, high-pass, band-pass filters using RLC.

Text Books:
1) Sudhakar, A., Shyammohan, S. P.; “Circuits and Network™; Tata McGraw-Hill New Delhi, 1994,
2) Ravish R. Singh, “Network Analysis & Synthesis” Tata McGraw Hill Education (India) Private Limited
(2013).
3) Van, Valkenburg.; “ Network analysis” ; Prentice hall of India, 2000.
Reference Books:
1) A William Hayt, “Engineering Circuit Analysis” 8th Edition, McGraw-Hill Education.



Syllabus for Semester 11
B. Tech. Biomedical Electronics Engineering [School of Electrical and Electronics Engineering]

Course Code:24EE03TH0203 Course:ObjectOrientedProgramming
L: 3Hrs, P: OHr, Per Week Total Credits: 3

Course Outcomes
On successful completion of the course, students will be able to demonstrate

1. Understand the principles of object-oriented programming; create classes, instantiate objects and
invoke methods.

2. Apply the concepts of generics and implement collection classes and develop reusable programs using
the concepts of OOP.

3. Apply the concepts of Multithreading and Exception handling to develop efficient and error free Codes
for solving classic synchronization problems.

MODULE I: Features of Object Oriented Programming languages, Abstraction, Encapsulation, Inheritance,
polymorphism and late binding, Concept of a class, Access control of members of a class, instantiating a class, constructor
and method overloading and overriding.

MODULE II: Concept of inheritance, methods of derivation, use of super keyword and final keyword in inheritance, run
time polymorphism, abstract classes and methods, Interface, implementation of interface, creating packages, importing
packages, static and non-static members, Lambda Expressions Introduction, Block, Passing Lambda expression as
Argument.

MODULE III: Exceptions, types of exception, use of try catch block, handling multiple exceptions, using finally, throw
and throws clause, user defined exceptions, file handling in Java, Serialization, Generics, generic class with two type
parameter, bounded generics. Collection classes: Arraylist,Linked List, Hashset, Treeset.

MODULE IV: Multithreading: Java Thread models, creating thread using runnable interface and extending Thread,
thread priorities, Thread Synchronization, InterThread communications.

Text Books:
1. Herbert Schildt; JAVA, the Complete Reference; Ninth Edition, TataMcGraw- Hill Publishing
Company Limited.
2. Design Patterns by Erich Gamma, Pearson Education.

Reference Books:
1. Cay S. Horstmann and Gary Cornell; Core JAVA Volume-Il Advanced Features; Eighth Edition;
Prentice Hall, Sun Microsystems Press2008.

2. Herbert Schildt and Dale Skrien; Java Fundamentals A Comprehensive Introduction; Tata
McGraw HillEducationPrivateLtd2013.



Syllabus for Semester 11

B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]

Course Code:24EE03PR0203 Course: Object Oriented Programming Lab

L: 0 Hrs, P: 2 HrPer Week Total Credits: 1

Course Outcomes

On completion of the course the student will be able to

1.

Design solution to problems using concepts of object oriented programming like classes, objects,
inheritance with proper exception handling.

Use collection classes, generic classes to design programs and perform database connectivity.

Implement programs based on streams and multithreading.

Experiments based on

Data types, variable, operators, arrays and control structures
Class, methods and objects

Exception Handling

Multithreading

I/O operations

Applet structure and event handling



Syllabus for Semester 11
B. Tech. Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]
Course Code:24HS02TH0205  Course: Foundational Literature of Indian Civilization
L:1Hrs, P: 0 Hrs. Per week Total Credits: 01

Course outcome

At the end of the course the students will be able to achieve the following:

CO1: Understand the Indian knowledge system and its scientific approach

CO2: Get introduced to the Vedic corpus and recognize the multi-faceted nature of the knowledge contained in the Vedic
corpus

CO3: Understand the salient features of the philosophical systems of the Vedic and non-Vedic schools

CO4: Develop a basic understanding of the ancient wisdom recorded in various Indian literary work

Course Content:
Module 1: Overview of Indian Knowledge System: Importance of ancient knowledge, defining IKS, IKS classification
framework, Historicity of IKS, Some unique aspects of IKS.

Module 2: The Vedic corpus: Introduction of Vedas, four Vedas, divisions of four Vedas, six Vedangas, Distinct features
of Vedic life.

Module 3: Indian Philosophical systems: Development and unique features, Vedic schools of philosophy, Samkhya and
Yoga School of philosophy, Nayay and Vaisesika school of philosophy, Purva-mimamsa and Vedanta schools of
Philosophy, Non-vedic philosophies: Jainism, Buddhism, and other approaches

Module 4: Indian wisdom through ages:Panchtantras, Purans: contents and issues of interests, Itihasa: uniqueness of the
two epics (Ramayan and Mahabharata), Key issues and messages from Ramayana, Mahabharata — a source of worldly
wisdom; Indian ancient Sanskrit literature: Kalidas, Vishakadutta, Bhavbhuti, Shudraka*

*any one text as decided by the course teacher

Reference material

1. B. Mahadevan, VinayakRajatBhar, NagendraPavana R. N., “Introduction to Indian Knowledge System: Concepts and
Applications” PHI, 2022

2. S.C. Chatterjee and D.M. Datta, An introduction to Indian Philosophy, University of Calcutta, 1984



Syllabus for Semester 11

B. Tech Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]

Course Code: 24HS04PR0201 Course: Sports-Yoga-Recreation Lab
L: OHrs, P: 2Hrs. Per week Total Credits: 01

Aim of the Course: The course aims to foster Health and wellness through Healthy and Active Lifestyle and creating
awareness about the fundamentals of Physical Education, Sports, Yoga, Recreation and its effectiveness through practical
experiences and hands on activities.

Objectives of the Course:

To impart the students with basic concepts of Sports, Yoga and Recreational activities for health and wellness.
To familiarize the students with health-related Exercise and evaluate their Health-related Fitness.

To make Overall growth & development with team spirit, social values and leadership qualities among students
through various sports, games and Yogic activities.

To create Environment for better interaction and recreation among students as neutralizer for stress through
various minor and recreational games.

1.
2.
3.

4.

Course Outcomes: On completion of the course, students will be able to:

1.
2.

3.

4.

Understand fundamental skills, basic principle and practices of sports and Yoga.

Practically learn the principles of implementing general and specific conditioning of physical exercises and
yoga.

Develop Health-related fitness and Body-mind co-ordination through various fitness activities, sports,
recreational games and yoga.

Practice Healthy & active living with reducing Sedentary Life style.

Course Content:

Module — 1:

Module — 2:

e Warmup and Cool Down and Stretching Exercises.

e  General and Specific Exercises.

e Calculation of BMI & Resting Pulse Rate.

e General and Specific exercises for strength, Speed, Agility, Cardiovascular Endurance, Flexibility,
Coordinative abilities.

e  Practice of Fundamental Skills of Volleyball, Table Tennis and Chess, etc.
Knowledge and practice of the Equipment used in a Gymnasium and its application.

e Yoga: Standing, Sitting, Prone & Supine positions.

e  Suryanamaskar.

e Pranayama, Meditation and Relaxation Techniques.

e Recreational Games.

e  Practice of Fundamental Skills of Basketball, Football, Carrom, etc.

e Health related Physical Fitness Test.

Assessment Pattern:



Assessment Type Weightage in Marks Total Marks
Physical Efficiency Test — 30 Marks
Practical Sports/Games skill Activity/Project — 10 Marks 50
Yoga Activities — 10 Marks

Total — 50 Marks

References:

1. Russell, R.P. (1994). Health and Fitness Through Physical Education. USA: Human Kinetics.

2. Uppal, A.K. (1992). Physical Fitness. New Delhi: Friends Publication.

3. AAPHERD *“Health related Physical Fitness Test Manual.”1980 Published by Association drive Reston Virginia
4. Kumar, Ajith. (1984) Yoga Pravesha. Bengaluru: Rashtrothanna Prakashana.
5

Dr. Devinder K. Kansal, A Textbook of Test Evaluation, Accreditation, Measurements and Standards (TEAMS
‘Science)



Syllabus for Semester 11
B. Tech Biomedical Electronics Engineering[School of Electrical and Electronics Engineering]

Course Code:24EE03PR0204 Course: Electronics and Computer Workshop
L: 0 Hrs, P: 2Hr, Per Week Total Credits: 1
Course Outcomes

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

1. Understand components functioning of a computer and procedure to assemble- disassemble it.
Install operating system and configure the computer as per the external devices.
Install necessary tools and packages to use them maintaining cyber hygiene.
Troubleshoot the fault in hardware and software and suggest the preventive measures.
Demonstrate an application on computer.

abrwn

Module-1: Computer Hardware

Identification of hardware components of computer, configuration of each peripheral, disassemble and assemble the PC back
to working condition, installation of operating system like Linux or Windows on the personal computer, Hardware
troubleshooting and Software troubleshooting.

Module-2: Internet & World Wide Web
Local Area Network configuration and TCP/IP setting to access the Internet, Web Browsers, plugins, proxy settings. Using
search engines, installation of antivirus and block active x downloads to avoid viruses and/or worms. Basics of HTML.

Laboratory Exercise:
1. Personal Computer (PC) identification of components, functionality, its assembly -disassembly and configuration.
2. Installation of Operating system and configuring it for dual boot.
3. Hardware troubleshooting of peripherals and devices like printer, scanner, mouse, keyboard, monitor and other
devices.
4. Software installation and troubleshooting of licensed and open source softwares and packages like Matlab, Orcad,
Simulink, Multisim, Python, Scilab, etc.
5. Local Area Network (LAN) configuration and TCP/IP setting using user interface and Command Line Interface (CLI
) like ping, if config, ipneigh, nslookup, etc.
6. Antivirus setup and configuration for online protection, scheduled scan, definition updates, etc.
Web Browser configuration and customization for search engine, addons and plugins, proxy settings.
8. Example of HTML web page including text fields (plain and urls), images, animation, etc.

~

Text Books:
1. IT Essentials PC Hardware and Software Companion Guide Third Edition by David Anfinson and Ken Quamme. —
CISCO Press, Pearson Education.
2. Comdex Information Technology course tool kit by Vikas Gupta, WILEY Dreamtech

| Course Code | 24EE03TH0301




Category Programme Core Course

Course Title Human Anatomy and Physiology for Engineers - |

Scheme and Credits L P Credits Semester
4 0 4 11

Course Outcomes:
1. After completion of the course student will be able to:
2. Understand human physiology at a cellular, tissue, and organ systems level.
3. Recognize the integration and control of the different physiological systems and their roles in
maintaining homeostasis.
4. ldentify the structural and functional aspects of Human Anatomy
5. Classify the process of development and aging of organ systems

Syllabus:

Module I: (8 Hrs.)
Fundamentals of Anatomy, Cells and Tissues:

Introduction to Human Body; Cell Level Organization; Types of cell and their function; Tissue Level
Organization; Types of Tissue and there function.

Module I1: (06 Hrs.)
Integumentary System and Special senses:

Structure and Function of Skin; Accessory structures of skin; Skin Wound Healing; Development and Aging of
Integumentary System; Anatomy and Physiology of Olfaction, Gustation, Vison, Hearing and Equilibrium
senses; Aging of senses

Module I11: (05 Hrs.)
Skeletal System:

Structure and Function of Bone and the Skeletal System; Bone formation; Fracture and Repair; Types of Bones;
Structure and Function of Axial and Appendicular Skeleton; Joint and its classification; Types of Movements
at Synovial Joints and Types of Synovial Joints; Aging of Joints

Module 1V: (04 Hrs.)
Muscular System:

Overview of Muscular Tissue; Skeletal Muscle Tissue; Working of Muscle Fibers; Metabolism; Control of
Muscle Tension; Types of Muscle Fiber and Tissue; Regeneration; Development and Aging of Muscle.

Module V: (04 Hrs.)

Digestive System:

Overview of the Digestive System; Layers of the Gl Tract; Neural Innervation of the GI Tract; Structure and
Function of Organs of Digestive system; Phases of Digestion; Development and Aging

Module 6: (04 Hrs.)
Excretory system



Overview of Renal Physiology; Anatomy and Physiology of the Kidney; Glomerular Filtration; Reabsorption
and Secretion; Waste Management of in other body system; Aging of Urinary System

Text Book:

1. Principles of Anatomy & Physiology, 13th Edition, Gerard J. Tortora and Bryan Derrickson, JohnWiley &
Sons, Inc

2. Human Anatomy & Physiology Standalone Book, Marieb, Human Anatomy & Physiology, 11thEdition,
Pearson.

Reference Books:
1. AtlasofHuman Anatomy Professional Edition, 7th Edition, Frank H. Netter
2. Ross & Wilson Anatomy and Physiology in Health and IlIness, 13th Edition.
3. Clinical Anatomy: Applied Anatomy for Studentsand Junior Doctors, 14th Edition.
4. Gray's Anatomy for Students, 4th Edition.

Course Code 24EE03TH0302
Category Programme Core Course
Course Title Data Structures and Algorithms
Scheme & Credits L P Credits Semester
3 0 3 i

Course outcomes:

By the end of this course, students will be able to:

1. Apply programming logic using variables, operators, control flow, and loops to solve basic
computational problems.

2. Utilize Python’s built-in data structures (lists, tuples, dictionaries) and apply functional programming
concepts like higher-order functions, map, and list comprehensions for efficient problem-solving.

3. Implement file handling, exception handling, and modular programming using Python classes and
objects to develop robust and reusable code.

4. Design and implement algorithms for stacks, queues, trees, graphs, sorting, and searching while also
performing basic image processing using OpenCV in Python.

Syllabus:

Module — I (07HTrs) :
Introduction to programming, algorithms and data structures, Introduction to Python variables, operators,
control flow statements, loop statements.

Module —11 (08 Hrs):
Python strings, lists, tuples, array, dictionary. Python functions: optional arguments, default values, passing
functions as an argument, Nested functions, higher order functions on lists: map, list comprehension.

Module — 111 (07 Hrs):
Exception handling, Basic input/output, Handling files, String processing. Introduction to Python object-
oriented Programming, Abstract data-types, Classes and objects in Python.



Module — 1V (08 Hrs):

Introduction to Data structures and algorithm: stack, queue, Heaps. Sorting, Hashing &Searching, Linked lists,
Trees and tree algorithm, graphs and graph algorithm. Introduction to Open CV python, reading, writing and
storing images. Various operations on images with OpenCV python.

Text Book:

1. Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser, “Data Structures and Algorithms in
Python”, Wiley, 2013. 2. Kenneth A. Lambert, “Fundamentals of Python: Data Structures” Cengage

Learning PTR, 2014.

Reference Books:

1. Gowrishankar S, Veena A, “Introduction to Python Programming”, 1st Edition, CRC Press/Taylor &

Francis, 2019. ISBN-13:978-0-8153-9437-2

2. Benjamin Baka, “Python Data Structures and Algorithms” Published by Packt Publishing Ltd.,2017. 3.
Gary Bradski, Adrian Kaehler, “Learning OpenCV Computer Vision with the OpenCV Library”,

O'ReillyMedia,2008.

Course Code

24EE03PR0302

Category Programme Core Course
Course Title Data Structures and Algorithms Lab
Scheme & Credits P Credits Semester
2 1 i

List of Experiments Based on the Syllabus:

1. Basic Python Programming & Control Structures: Writing Python programs using variables,
operators, and control flow statements (if-else, loops).

2. Working with Python Data Types: Implementing operations on strings, lists, tuples, arrays, and

dictionaries.




Functions and Higher-Order Functions: Creating and using Python functions, optional
arguments, default values, and applying higher-order functions like map(), filter(), and list
comprehensions.

Exception Handling and File Operations: Writing Python programs to handle exceptions and
performing basic file handling operations (reading, writing, and appending data to a file).

Object-Oriented Programming in Python: Implementing classes and objects in Python,
including constructors, methods, and inheritance concepts.

Sorting and Searching Algorithms: Implementing sorting algorithms (Bubble Sort, Merge Sort,
Quick Sort) and searching algorithms (Linear Search, Binary Search) in Python.

Linked List Operations: Implementing a singly linked list with operations such as insertion,
deletion, and traversal.

Image Processing using OpenCV: Reading, writing, and performing basic image
transformations (grayscale conversion, edge detection, image filtering) using OpenCV in Python.



Course Code 24EEO03THO0303

Category Programme Core Course

Course Title Analog Circuits

Scheme& Credits L Credits Semester
3 0 3 i

Course Outcomes:
On successful completion of this course, students will be able to:
1. Understand characteristics of operational amplifiers and its inverting and non-inverting configuration.

Analyze inverting and non- inverting configurations of operational amplifier with negative feedback
Elucidate and design the linear and non-linear applications of an op amp.

Use operational amplifier in the design of Oscillators and Filters.

Use IC 555 Timer, ADC/DAC for designing electronic circuits for desired applications and describe
the operation PLL 1C 565 and its applications

oD

Syllabus:

Module — 1 Op-amp fundamentals (06 Hrs):
Block schematic, Ideal and practical operational amplifier characteristics, open loop Op-amp circuits, concept
of virtual ground and negative feedback in Op_amp circuits.

Module — 2 Op_amp basic circuits (06 Hrs):

Inverting and Non inverting Op-amp circuits with negative feedback, Voltage gain, input resistance, output
resistance, Bandwidth of Op_amp with negative feedback, Op-amp parameters: Offset voltage, bias and offset
current, CMRR, Slew rate.

Module — 3 Op-amp linear applications (06 Hrs):

Voltage follower, summing amplifiers, signal conditioning circuits integrators and differentiators, difference
amplifiers, instrumentation amplifiers, Current to voltage and voltage to current converters, logarithmic
amplifiers.

Module — 4 Oscillators and Active filters design (05 Hrs):
Precision rectifiers, Op-amp based sinusoidal oscillators, design of Active filters: Low pass, High pass, Band
pass and Band stop first order and higher order Butter worth filters.

Module — 5 Op-amp Non-linear applications (06 Hrs):

Clipper, Clamper, Comparators, Schmitt trigger circuits, Comparator IC 339, Triangular wave generator,
multivibrator circuits using op-amps, Sample/Hold circuits, Digital to analog converters (DAC), Analog to
digital converters (ADC)

Module — 6 Timer IC and PLL IC (06 Hrs):

Timer IC 555: Internal block schematic and operating principle, multivibrator configurations. Operating
principle of Phase lock loop (PLL) IC 565 and its applications, Basic concept and configurations of Switched
capacitor circuits.

Text Book
1. Op-Amps and Linear Integrated Circuits: Ramakant Gaikwad, 4™ edition, Prentice Hall India.

2. Linear Integrated Circuits: D. Roy Choudhary, Shail Jain, 5 Edition, New Age International

Reference Books

1. Design with Operational Amplifiers and Analog Integrated Circuits, 3rd Edition: Sergio Franco, TMH.






Course Code 24EEQ3PR0303

Category Programme Core Course

Course Title Analog Circuits Lab

Scheme& Credits L P Credits Semester
3 0 3 i

Course Outcomes
On successful completion of this laboratory students will be able to:

6. Understand characteristics of operational amplifiers and its inverting and non-inverting configuration.

7. Analyze inverting and non- inverting configurations of operational amplifier with negative feedback

8. Elucidate and design the linear and non-linear applications of an op amp.

9. Use operational amplifier in the design of Oscillators and Filters.

10. Use IC 555 Timer, ADC/DAC for designing electronic circuits for desired applications and describe
the operation PLL IC 565 and its applications

Sr. No. List of Experiments

Lab-1: Design and verify gain and frequency response of Basic Op-amp circuits,
a) Inverting amplifier.
b) Non-Inverting amplifier.

Lab-2: Design and verify Op-amp’s application as an Adder/Subtractor Circuit.

Lab-3: Design and verify Op-amp’s application as VVoltage Follower (Buffer)

Lab-4: Construct Integrator circuit using Op-amp and plot output waveforms for different input
waveforms.

Lab-5: Construct differentiator circuit using Op-amp and plot output waveforms for different input
waveforms.

Lab-6: Design of Active filters using Op-Amp IC .

Lab-7: Design and verify Op-amp’s application as Schmitt Trigger

Lab-8: Design and test application of IC 555 Timer as
a) Monostable Multivibrator Circuit.
b) Astable Multivibrator Circuit.

Lab-9: Design of free running multivibrator using Op_Amp.

Course Code 24EE03THO0304

Category Programme Core Course




Course Title Microcontrollers and its application in Healthcare

Scheme & Credits L P Credits Semester

3 0 3 1l

Course outcomes:
By the end of this course, students will be able to:
1. Understand the architecture and organization of microprocessor & microcontroller.
2. Analyze the interrupts, timing diagram, and memory interface of microprocessors.
3. Create the basic programming of microprocessor & microcontroller.
4. Design the microcontroller-based system by interfacing the various peripheral devices.
5. Develop microprocessor and microcontroller-based systems in biomedical applications

Syllabus:

Module I: (6Hrs): Introduction to RISC and CISC processors architecture, Introduction to Intel's 8085,
architecture, pin diagram, bus concepts, addressing modes. Instruction set, simple programs.

Module I1: (6Hrs): Memory interfacing, Timing diagram of 8085, interrupts in 8085, Introduction to X86.
Module T11: (4Hrs): Introduction to Microcontroller architecture and family, The Arduino Development
Environment, creating sketches, including Libraries, using example codes, Arduino Playground, Debugging

using the Serial Monitor. Power management in microcontroller: Sleep mode, idle mode, Run Mode.

Module 1V: (7Hrs): Study of Interfacing of LED, SSD, LCD, Switches & Relays, DC motor, Stepper motor,
Servo-motors.

Module V: (7Hrs): Sensors, Digital Versus Analog, Connecting Digital and Analog Sensors, Temperature
sensors, Humidity Sensors, Obstacle sensors, Ultrasonic sensor, Real-Time Clock (RTC), Accelerometer and

gyro.

Module VI: (5Hrs): Commutation Protocols used with microcontroller: Parallel communication, Serial
communication, Serial Peripheral Interface (SPI), 12C Communication, Introduction to USB. Biomedical
instrumentation with microcontrollers. Microcontroller based biomedical applications case study

Text books:

1. Microprocessor: Architecture, Programming & applications with 8085; Ramesh S. Gaonkar;
Penram International, 5th Edition, 2000.

2. Arduino for Beginners: Essential Skills Every Maker Needs, John Baichtal, Pearson Education,
Inc., 1% edition, 2013.

Reference books:

1. Advanced Microprocessors and Peripherals; A. K. Ray & K. M. Bhurchandi; McGraw Hill, 3rd Edition,
2017.

2. Arduino Cookbook by Michael Margolis, O’Reilly Media, Inc., 1st edition, 2011.



3. Beginning C for Arduino By Jack Purdum (ebook), 2012.

Course Code 24EEO03PR0304
Category Programme Core Course
Course Title Microcontrollers and its application in Healthcare Lab
Scheme & Credits L P Credits Semester
0 2 1 11




Course outcomes:
By the end of this course, students will be able to:
1. Create the basic programming of microprocessor & microcontroller.
2. Interface microcontroller with various hardware components
3. Design the microcontroller-based system by interfacing the various peripheral devices.
4. Demonstrate proficiency in sensor interfacing, data acquisition and control mechanisms.

List of Experiments:
1. Programs based on 8085 microprocessors.
2. Real-Time Patient Monitoring System

a) Interfacing a Real-Time Clock (RTC - DS1307) with a microcontroller to log patient health data
with accurate timestamps.

b) Displaying recorded time and date on an LCD screen for real-time reference in patient monitoring
systems.

3. Temperature & Humidity Sensing for Medical Environments
a) Interfacing an LM35 temperature sensor to monitor patient body temperature.

b) Usinga DHT11/DHT22 sensor to track temperature and humidity in hospital rooms or incubators
for neonatal care

4. User Input & Patient-Controlled Devices
a) Reading digital input from a button, simulating patient-activated emergency call systems.

b) Reading analog sensor values, such as a pressure sensor or potentiometer, to enable adaptive
control in prosthetics or assistive devices.

5. Motor Control in Medical Devices
a) Using PWM control for a DC motor, simulating applications in infusion pumps or ventilators.

b) Interfacing a stepper motor for precise speed and directional control in medical robotics, prosthetic
limbs, or syringe pumps.

6. Medical Equipment Control & Safety Systems

a) Interfacing multiple switches to create a responsive user interface for medical devices, such as
ECG monitors or diagnostic instruments.



b) Controlling a relay with a microcontroller to switch medical-grade AC/DC loads, such as
automated hospital beds or sterilization equipment.



Course Code 24EE03TH0401

Category Programme Core Course

Course Title Human Anatomy and Physiology for Engineers-I1

Scheme & Credits L P Credits Semester
3 0 3 v

Course Outcomes:
After completion of the course student will be able to:
1. Understand the concepts and knowledge of the cardiovascular, Respiratory, immune, reproductive and

nervous system

2. Recognize the integration and control of the different physiological systems and their roles in
maintaining homeostasis.

3. Classify the process of development and aging of organ systems

4. Communicate information related to these systems through written, verbal, or multimedia formats in
order to assess current knowledge, answer investigative questions.

Syllabus:

Module 1:(06 Hrs.)

Respiratory System:

Respiratory system Anatomy; Exchange of gases, Transport of Oxygen and Carbon dioxide; Control of
respiration; Development and Aging of Respiration System

Module I1: (08 Hrs.)

Cardiovascular System:

Blood and its Property and Function; Anatomy of Heart; Cardiac Muscle tissue and conduction system; the
cardiac cycle and output; structure and function of blood vessels; Capillary exchange; Hemodynamics;
Circulatory route; Aging and development of cardiovascular system

Module I11: (08 Hrs)

Nervous System:

Overview of nervous system; Generation and transmission of electrical signals in neurons; Anatomy and
Physiology of Spinal Cord; Brain; Somatic and Autonomic nervous systems

Module 1V: (04 Hrs)
Fluid, Electrolyte & Acid Base Homeostasis:
Fluid compartment and Balance; Electrolyte in Body Fluids; Acid Base balance; Aging.

Module 5: (05 Hrs)

The Lymphatic and Immune system:

Structure and Function of Lymphatic system; Innate and Adaptive Immunity; Ceel and Antibody Mediated
Immunity; Self recognition and Self Tolerance; Aging and stress on Immunity

Module 6: (05 Hrs.)

Reproductive system:

Male and Female Reproductive system; The Female reproduction cycle; Development and Aging of
reproductive systems.



Text Book:

1. Principles of Anatomy & Physiology, 13" Edition, Gerard J. Tortora and Bryan Derrickson, John Wiley
& Sons, Inc

2. Human Anatomy & Physiology Standalone Book, Marieb, Human Anatomy & Physiology, 11th
Edition., Pearson.

Reference Books:

Atlas of Human Anatomy Professional Edition, 7th Edition, Frank H. Netter

Ross & Wilson Anatomy and Physiology in Health and IlIness, 13th Edition.
Clinical Anatomy: Applied Anatomy for Students and Junior Doctors, 14th Edition.
Gray’s Anatomy for Students, 4th Edition.

pPWDNDE



Course Code 24EEQ03TH0402
Category Programme Core Course
Course Title Fundamentals of Al and Machine Learning
Scheme & Credits L P Credits Semester
3 0 3 v

Course Outcomes:
On successful completion of the course, students will be able to:
1. Understand fundamental concepts and applications of Artificial Intelligence.
2. Understand fundamental concepts of machine learning algorithm.
3. Apply machine learning algorithms for solving Real-world problems.
4. Understand basic of Artificial Neural Network and apply ANN for solving Real-world problems in
various domains.

Syllabus:

Module I: (05 Hrs)

Introduction To Artificial Intelligence : Definition — Future of Artificial Intelligence —Characteristic of
Intelligent Agents — Typical Intelligent Agents —Problem Solving Approach to Typical Al problems. Problem
solving by Searching: Uninformed and informed strategies and implementation, Path planning, Constraint
Satisfaction Problems (CSP).

Module 2: (7 Hrs)

Knowledge Representation: Logical Agents— Propositional and first order Predicate logic—inference—
Knowledge representation and Automated Planning— Uncertain Knowledge and Reasoning: Quantifying
uncertainty— probabilistic reasoning;

Module 3: (06 Hrs)
Introduction to machine learning, the concept learning task, Inductive Learning Bias, FIND-S and Candidate-
Elimination algorithm, Decision Trees, Basic decision trees learning algorithm, inductive bias in decision tree
learning, overfitting.

Module 4: (06 Hrs)
Supervised learning algorithms: Linear and Logistic Regression — Bias/Variance Trade-off, Regularization,
Variants of Gradient Descent, Support Vector Machines, Kernel functions in SVM.

Module 5: (05 Hrs)
Artificial Neural Networks, Perceptron, Multilayer networks and Backpropagation algorithm, Introduction to
Deep Neural networks, Recurrent Neural Networks (RNNs) and Convolutional Neural Networks (CNNs).

Module 6: (06 Hrs)

Unsupervised learning algorithms: Instance based learning, K-Means clustering, and Gaussian Mixture
Models. Dimensionality Reduction-PCA, PAC Learnability , Multi-class Classification

Text Book:



1. Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach, 3rd Edition, PHI 2009.
2. Machine Learning: A Probabilistic Perspective by Kevin P. Murphy, Francis Bach, MIT Press,2012.

Reference Books:

1. Patrick Henry Winston, Artificial Intelligence, Third Edition, Addison-Wesley Publishing Company,
2004.

2. Nils J Nilsson, Principles of Artificial Intelligence, Illustrated Reprint Edition, Springer Heidelberg,
2014.

3. Nils J. Nilsson, Quest for Artificial Intelligence, First Edition, Cambridge University Press, 2010.

4. The Elements of Statistical Learning Data Mining, Inference, and Prediction by Trevor Hastie, RoBert
Tibshirani, Jerome Friedman, 2nd Edition, Springer, 2009.

5. Machine Learning by Mitchell Tom 1st Edition, McGraw Hill, 1997.

6. Deep Learning by lan Good fellow, YoshuaBengio, Aaron Courville & Francis Bach, MIT Press,
2017.

7. Introduction to Machine Learning by Ethem Alpaydin, 3rd Edition, PHI Learning, 2015.

Course Code 24EEQ03PR0402




Category Programme Core Course
Course Title Fundamentals of Al and Machine Learning Lab
Scheme & Credits L P Credits Semester
0 2 1 v

Course Outcomes:
On successful completion of the course, students will be able to:
1. Understand fundamental concepts and applications of Artificial Intelligence.
2. Understand fundamental concepts of machine learning algorithm.
3. Apply machine learning algorithms for solving Real-world problems.
4. Understand basic of Artificial Neural Network and apply ANN for solving Real-world problems in
various domains

List of Experiment:

1.

8.

9.

Implement and compare BFS, DFS, A* Search, and Greedy Best-First Search for problem-
solving.

Development of a rule-based expert system using Python.
Study of Linear Regression.

Study of Multiple variable Linear regression.

Study of logistic regression. (nonlinear/Linear)

Study of decision tree with scikit learn .

Study of basic experiment of support vector machine
Study of MODEL evaluation with ROC curve.

Study of ANN for regression and classification with scikit learn.

10. Study of k-means clustering.




Course Code 24EE03TH0403

Category Programme Core Course

Course Title Signals Processing and Analysis

Scheme & Credits L P Credits Semester
3 0 3 v

Course Outcomes:

Upon successful completion of this course, students will be able to:

1. Understand and Analyze Signals — Identify and classify various types of continuous and discrete-time
signals, including biomedical signals, and perform basic operations on them.

2. Analyze Linear Time-Invariant (LTI) Systems — Apply convolution, correlation, and system properties
such as causality, stability, and impulse response to analyze continuous and discrete-time systems.

3. Apply Transform Techniques — Utilize Laplace Transform, Fourier Transform, and Z-transform to
analyze signals and systems, including their stability and frequency response.

4. Implement Fourier Analysis and DFT — Compute and interpret the Discrete Fourier Transform (DFT)
and implement Fast Fourier Transform (FFT) algorithms for efficient spectral analysis.

5. Design Digital Filters — Design and implement FIR and IIR digital filters using various techniques,
including window methods, frequency sampling, and Butterworth and Chebyshev filter designs.

Syllabus:

Module I Introduction to Signals and Systems(6 hrs):

Elementary continuous & discrete time signals, introduction to biomedical signals like electroencephalogram

(EEG), electrocardiogram (ECG),electro-oculography (EOG), surface electromyogram (EMG), galvanic skin

response(GSR), basic operations on signals, classification of signals, introduction to system and system

classification.

Module — 11 Continuous and Discrete Signal and Systems(8 hrs):

Continuous and Discrete Signal and Systems - Periodic, aperiodic and impulse signals; Sampling theorem;

Classical method, convolution integral and their properties, causality, correlation, stability, step response,

impulse response of interconnected systems, Periodic, aperiodic and impulse signals, transfer function, the

frequency response of first and second-order linear time-invariant systems, convolution, correlation, Fourier

transforms

Module —111 Overview of Laplace Transform(8 hrs):

Need of Laplace Transform, Unilateral and bilateral Laplace Transform, properties criterion, concept of

Region of Convergence (ROC), inverse of Laplace Transform, the S-plane and BIBO stability criterion and

Causality, Transfer function, Solution of differential equations, Analysis of LTI System Using L. T. and

Applications, relation between Fourier Transform and Laplace Transform.




Module -1V Discrete Fourier Transform (DFT)(7 hrs):
Frequency Domain sampling, DFT and its properties, filtering of long data sequences using overlap- save
method and overlap-add method, Radix-2 Fast Fourier Transform (FFT) algorithms.

Module -V Z-transform(8 hrs):
Z-transform and its properties, analysis of LTI discrete time system using Z transform, Relation between

Laplace and Z transform, Inverse Z-transform, Unilateral Z- transform.

Module — VI Basic of FIR filter and IIR filter(8 hrs):
Digital filter concepts, FIR filters Design techniques: Fourier series, Windows (Rectangular, Bartlett,
Hanning, Hamming, Blackman, Kaiser) and Optimal frequency sampling, structures for FIR systems. Design

of Butterworth and Chebyshev filters, structures for IR systems.
Text Book:

1. Signals and Systems: A.V. Oppenhemn, A.S. Willsky and Hamid Nawab; Pearson publication

2. Discrete Time Signal Processing, Alan V. Oppenheim & Ronald W. Schafer, 3 Edition, Pearson.
Reference Books:

1. Principles of Linear Systems & Signals: B.P. Lathi, Oxford Press, Second Edition, 2009

2. Signals and Systems; Simon Haykin, Barryvan Veen; John Wiley and Sons, 2nd edition, 2003.

3. Signals and Systems; A. NagoorKani, McGrawHill Education, 2015

4. Digital Signal Processing: A Computer based Approach, Sanjit K. Mitra, 4 Edition Mc-Graw Hill.

5. Digital Signal Processing: Principles, Algorithms & Applications, John G. Proakis & Dimitris G.

Manolakis, PHI, 4 Edition
6. Digital Signal Processing, A NagoorKani, 2 Edition Mc-Graw Hill



Course Code

24EEOQO3PRO0403

Category Programme Core Course

Course Title Signals Processing and Analysis Lab

Scheme & Credits L P Credits Semester
0 2 1 v

Experiment List:

1. Generate various types of signals.

2. Perform basic operations on signals.

3. Write a program to verify the linearity and time invariance properties of a given continuous or discrete

system.

4. Compute the Fourier Transform of a signal and plot its magnitude and phase response.

5. Obtain the Z-transform of a discrete-time (DT) system and plot its pole-zero diagram in the Z-domain.

Analyze its stability and compute the inverse Z-transform.

6. Verify different properties of the Z-transform.

7. Perform circular convolution of the discrete-time sequences x1(n)x_1(n)x1(n) and x2(n)x_2(n)x2(n)

using the Discrete Fourier Transform (DFT).

8. Plot the magnitude and phase response of commonly used filters.

9. Write a program to design FIR filters and verify their response using FDA tools.

10. Write a program to design IR filters and verify their response using FDA tools.




Course Code 24EEO3PR0404
Category VSEC
Course Title Introduction to Digital Fabrication & 3D Printing
(Lab course)
Scheme & Credits L P Credits Semester
0 2 1 v

Course Outcomes:
At the end of this course, students will demonstrate the ability to:

o ks wDdPE

Develop a 3-D solid model of a part

Understand FDM 3D printing method and its applications.

Create G-Code files through slicing process

Demonstrate proficiency in using tools like 3D printers and laser cutters
Digital portfolio, documenting the design project and fabrication process.

List of Experiments:

1.

2.

3.

4.

~

Prepare a solid 3-D model of a component or a part using geometric modeling software
Create a G-Code File through slicing the STL file of the 3-D part

Classification 3-D printing processes, materials used and applications

FDM machine nomenclature, operations and 3-D printing

Post processing of 3-D printed part

Laser cutting machine operations and profile cutting

Reverse Engineering though 3D Scanning operation and STL file generation
Report on design project and Rapid Prototyping




Course Code 24EE03THO0407
Category Programme Core Course
Course Title Biomechanics
Scheme & Credits L P Credits Semester
3 0 3 v

Course Outcome:

On successful completion of the course, students will be able to:
1. Atthe end of this course, students will demonstrate the ability to

Understand the Biomechanics of Biological systems
Determine the response behavior of bone subjected to external forces
Correlate the causes (loading) and effects (deformation) of soft tissue base
on viscoelasticity
Analyze the fluid flow parameters with elastic vessels.
Create a mathematical model for Tissue-implant pair

Syllabus:

Nogokwn

Module 1: (5 Hrs)

Introduction to Biomechanics: Introduction to Biomechanics: Introduction, Newton’s law- mechanical
behavior of bodies; Stress, Strain, Elasticity; Hooke’s Law; Introduction to biomechanics, work, power and
energy relationship — Concepts of force, Moment and reaction. Bones and Skeletal system representation as
springs and their behavioral response.

Module 2: (6 Hrs)

Biosolid Mechanics: Bone structure & composition, mechanical and viscoelastic properties of bone— Bone
growth and development — Bone response to stress — Osteoporosis — causes, diagnosis, treatment — Elasticity and
strength of bone. Mechanical Properties of Bones, Axial and Bending Loading on bones

Module 3: (5 Hrs)
Soft Tissue Mechanics: Non-Linear Stress-Strain Relationship; viscoelastic properties of cartilage —
Anisotropy and composite models Structure Function and Mechanical Properties of cartilage, Ligaments and
Tendons and muscles. Factors affecting muscular force generation — Muscular strength, power and endurance
— Muscle injuries.

Module 4: (6 Hrs)

Biofluid Mechanics: Nature of fluids, Types of flows, Newtonian Fluid; Non- Newtonian Fluid; Viscoelastic
Fluids; non-viscous fluid, Blood as Newtonian and Non-Newtonian fluid, Velocity and Pressure of Blood Flow;
Continuity equation, Bernoulli’s equation, Laminar flow and Hagen Poisecuille equation. Velocity and shear
stress distribution, Pressure drop.

Module 5: (5 Hrs)
Cardiovascular Mechanics: Mechanical Properties of Blood Vessels: Arteries, Function of Cardiac Chambers
& Valves; Mechanics of Angiography and Angioplasty; Stent Deployment & Prosthetic. Radial strain in vessels.

Module 6: (4 Hrs)
Case Studies in Biomechanics: Computational Biomechanics, Tissue material models, Case studies in



Biomechanical clinical research, Some Applications of Biomechanics and Sports Biomechanics

Text Book:

1. Fung, Y.C., 2013. Biomechanics: Mechanical properties of living tissues. Springer Science &
Business Media.

2. Hall, S.J. and Lysell, D., 1995. Basic Biomechanics (Vol. 2). St. Louis: Mosby.
3. Knudson, D., 2007. Fundamentals of Biomechanics. Springer Science & Business Media.

Reference Books:
1. Peterson, D.R. and Bronzino, J.D. eds., 2014. Biomechanics: principles and practices. CRC Press.
2. Zamir, M., 2006. The physics of coronary blood flow. Springer Science & Business Media.

3. J. G Webster, “Medical instrumentation —Application & design”, John Wiley and Sons Inc., 3rd
edition, 2003.

4. D. J. Schneck and J. D. Bronzino, “Biomechanics- Principles and Applications”, CRC Press, 2nd
Edition,2000.



Course Code 24SM06THO0401

Category HSSM

Course Title Innovation and Entrepreneurship

Scheme & Credits L T P Credits Semester
1 0 0 1 v

Course Outcomes

CO 1: Understand the fundamental concepts of innovation and entrepreneurship.

CO 2: Learn about business idea generation, startup processes, and financial planning.

UNIT :1 Fundamentals of Innovation and Entrepreneurship: Definition, importance, and scope of
entrepreneurship, mindset and characteristics of entrepreneurs, Innovation: Types, sources, and the
innovation process, Role of technology and digital transformation in entrepreneurship

UNIT :2 Business Idea, Financial Planning, and Growth Strategies: Identifying and evaluating
business opportunities, Business model Canvas, Market research and customer validation, Funding
sources (venture capital, angel investment, government schemes), Business sustainability and growth

strategies

Text Books:

Textbook:

e "Innovation and Entrepreneurship™ — Peter F. Drucker (HarperBusiness)

Reference Books:

e Robert D. Hisrich - Entrepreneurship, Tata McGraw-Hill

e Vasant Desai - Dynamics of Entrepreneurial Development and Management, Himalaya
Publishing House

e S.S. Khanka - Entrepreneurial Development, S. Chand & Co.

e Paul Trott - Innovation Management and New Product Development, Pearson

Assignments:

1. Case Study on an Entrepreneur: Choose an entrepreneur and analyze their journey,
challenges, and success factors.




2. Business Plan Development: Develop a business plan, including market research, financial
projections, and risk analysis.



Course Code 24SM06TH0401

Category HSSM

Course Title Innovation and Entrepreneurship

Scheme & Credits L T P Credits Semester
0 0 2 1 v

Course Qutcomes:

CO 1: Apply innovation and entrepreneurship principles through hands-on projects.
CO 2: Develop problem-solving and business idea implementation skills.

UNIT :1 Ideation and Prototyping: Brainstorming and idea generation exercises, Design thinking
methodology for problem-solving, Creating a prototype or minimum viable product (MVP), Validating
business ideas through customer feedback

UNIT :2 Startup Execution and Market Strategies: Business model canvas workshop, Digital
marketing and branding basics for startups, Pitching an idea to investors or stakeholders, Developing
an innovation-driven business strategy

Text Books:

Textbook:

e "Innovation and Entrepreneurship — Peter F. Drucker (HarperBusiness)

Reference Books:

e Eric Ries - The Lean Startup, Crown Publishing

e Ash Maurya - Running Lean: Iterate from Plan A to a Plan That Works, O'Reilly Media
e Guy Kawasaki - The Art of the Start 2.0, Portfolio

e Alexander Osterwalder & Yves Pigneur - Business Model Generation, Wiley

Assignments:
3. Problem-Solving Hackathon
o Work on areal-world problem and propose an innovative business solution.
4. Business Model Canvas Development
o Create and present a business model canvas for a startup idea.
5. Pitch Deck Presentation
o Develop and present a startup pitch deck in front of a panel.
6. Prototype Showcase

o Design and demonstrate a basic working prototype or proof of concept



Course Code 24EE03THO0501

Category Programme Core

Course Title Biomedical Sensors & Measurement Devices

Scheme & Credits L T P Credits Semester
3 0 0 3 V

Course Outcomes:

After completion of the course the student will be able to:

1. Understand basic fundamental principles involved in biomedical sensors and
transducers including modern smart sensors.

2. Demonstrate the working of biomedical instrumentation systems including wearable
and real-time monitoring devices.

3. Apply knowledge of sensors to clinical, diagnostic, and remote healthcare
applications.

4. Compare and select appropriate sensors for specific biomedical and healthcare needs.

5. Design and develop basic biomedical sensing systems integrated with data acquisition
and loT-based healthcare platforms.

Syllabus

Module I : (7 Hrs)

Basics of Sensors and Measurement: General structure of the measurement system,
classification of transducers, performance characteristics of transducers, static and dynamic
characteristics, basic transduction techniques, bridge-based measurement including DC and
AC bridges. Introduction to smart sensors, digital sensors, and 10T -enabled biomedical sensing
systems.

Module 11 (7 Hrs)

Temperature and Displacement Measurement: Resistance temperature detectors (RTD),
thermistors, radiant temperature sensors, IC-based temperature sensors, fiber-optic temperature
sensors. Strain gauges, load cell, biomedical applications of strain gauges, displacement
sensors, motion transducers. Introduction to wearable sensors for body temperature and motion
monitoring.

Module 11 (7 Hrs):
Pressure and Flow Measurement: Types of flows in physiological systems, differential
pressure flow transducers, ultrasound flow transducers, electromagnetic flow transducers.




Pressure transducers, physiological pressure measurement, implantable pressure sensors,
indirect measurement of systolic, diastolic, and mean blood pressure.

Module 1V: (6 Hrs)

Electrochemical Sensors: Electrode potential and reference electrode, potentiometric,
amperometric, and impedimetric sensors, electroanalytical methods. Introduction to biosensors
including glucose sensors and point-of-care diagnostic systems.

Module V: (7 Hrs)

Optical Transducer: Principle of pulse oximetry, transmission and reflectance configurations,
IR light sources and detectors, Beer-Lambert law. Capnography including electromechanical
and solid-state transducers. Introduction to optical biosensors and wearable optical devices.
Case study: Smart healthcare sensors and remote patient monitoring systems.

Module VI :(6 Hrs)

Data Acquisition System: Interfacing transducers with electronic control and measurement
systems, instrumentation amplifier, isolation amplifier. Introduction to computer-controlled
test systems, data acquisition systems, portable and wearable monitoring devices.
Measurement and display systems including digital meters, digital storage oscilloscopes,
frequency and time interval measurement basics. Introduction to wireless healthcare systems
and loT-based monitoring.

Text Book

1. Khandpur, R. S., Handbook of Biomedical Instrumentation, 3rd Edition, McGraw Hill
Education (India), 2017.

Reference Books

1. John G. Webster, Medical Instrumentation: Application and Design, 4th Edition,
Wiley.

2. Tatsuo Togawa, Toshiyo Tamura, P. Ake Oberg, Biomedical Transducers and
Instruments, CRC Press.

3. Vera Lucia Da Silveira Nantes Button, Principles of Measurement and Transduction
of Biomedical Variables, Elsevier.

4. D. Patranabis, Sensors and Transducers, PHI Learning.



Course Code 24EE03PR0501

Category Programme Core Course

Course Title Biomedical Sensors & Measurement Devices

Scheme & Credits L T P Credits Semester
0 0 2 1 V

Course Outcomes:

Mo

Understand principles and characteristics of biomedical sensors and transducers.
Apply sensors for measuring temperature, pressure, flow, and displacement.
Analyze data from electrochemical and optical (bio) sensors.

Implement sensor interfacing and data acquisition systems for healthcare applications.

List of Experiments:

1.

©ooN RN

e
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12.
13.
14.
15.

Study of basic measurement system and characteristics of transducers (static and
dynamic).

Measurement of unknown resistance using Wheatstone bridge (DC bridge).
Measurement of impedance using AC bridge.

Study and calibration of RTD for temperature measurement.

Study and calibration of thermistor characteristics.

Measurement of temperature using 1C-based temperature sensor.

Study of strain gauge and measurement of strain using load cell.
Measurement of displacement using LVDT.

Study of pressure measurement using pressure transducer.

. Measurement of blood pressure using indirect method (systolic/diastolic).
. Study of flow measurement using ultrasonic/electromagnetic flow sensor

(demonstration/simulation).

Study of electrochemical sensors (pH measurement using electrode).

Study of glucose sensor (biosensor) — working and analysis (demo/simulation).
Measurement of oxygen saturation using pulse oximeter.

Study of data acquisition system and interfacing of sensor with
computer/microcontroller.




Course Code 24EE03THO0502/24EE03PR0502

Category Programme Core Course

Course Title Biomedical Image Processing

Scheme & Credits L T P Credits Semester
3 0 2 4 vV

Course Outcomes
On successful completion of the course, students will be able to:

1. Apply mathematical tools to obtain basic features from a medical image in time and
frequency domain.

2. Implement basic image processing algorithms for image enhancement of medical images.
3. Formulate image restoration model and design filters for noise reduction

4.Examine segmentation methods on medical images and extract features from medical images
5. Extract and analyze color and texture features of medical images

6. Demonstrate proficiency in implementing algorithms and techniques learned in the course through
hands-on projects using tools like OpenCV, MATLAB, or Python libraries

Syllabus

Module 1: Digital Image Fundamentals:

Digital Image Fundamentals: Elements of digital image processing systems; Elements of visual
perception, image formation models, sampling and quantization, basic relationships Between
pixels, digital image representation, bio medical imaging modalities, mathematical tools used
in Digital Image Processing.

Module 2: Biomedical Image Enhancement:

Image Enhancement in spatial domain: Basic gray level transformations, Histogram
Processing, Fundamentals of spatial filtering, Smoothing Spatial Filters, Order Statistic Filters,
Sharpening Spatial Filters. Image Enhancement in Frequency domain: Basics of filtering in the
frequency domain, Image smoothing, sharpening using frequency domain filters.

Module 3: Image Transforms for Biomedical Images:

Two dimensional Orthogonal and Unitary Transforms, Properties of Unitary Transform;
2DDiscreteFourierTransform, Discrete Cosine Transform, Walsh Transform, Hadamard
Transform, Haar Transform, KLTransform, Wavelet Transform: CWT, DWT.

Module 4: Medical Image Restoration:

Basic model of image degradation/restoration processes; Types of image blur, linear position-
invariant degradation, estimating degradation function, linear and nonlinear image restoration
techniques, Inverse filtering, Wiener filtering and restoration in the presence of noise

Module 5: Biomedical Image Segmentation and Feature Extraction:

Detection of discontinuities, edge and boundary detection, Localized feature extraction, Hough
transform. Image segmentation: Segmentation using thresholding, Region based segmentation:
region growing split and merge techniques. Graph cut algorithm.

Module 6: Color & Texture Based Image Analysis:



Color image processing: Color spaces; Color image demosaicingproblem definition, concept
of Color Filter Array (CFA)-Bayer pattern, white balancing.

Texture features: structural and statistical, Applications of image processing in medical
industries

Text Books

1. R.C.Gonzalez & R. E. Woods, “Digital Image Processing,” Pearson education, Fourth edition,
2018.

2. Medical Image Processing Concepts and Applications by G R Sinha & Bhagwati Charan Patel,
PHIlearning, 2014

Reference Books

1. Digital Image Processing using MATLAB by R. C. Gonzalez, R. E. Woods &Steven Eddins,
Pearson education, 2™ Edition, 2017.

2. Feature Extraction and Image Processing for Computer Vision by AlBerto S. Aguadoand
Mark$S .Nixon,AcademicPress, 3" Edition, 2012.

3. Image Processing, Analysis and Machine vision by Milan Sonka, Roger Boyle, and Vaclav
Hlavac, Cengage India Private Limited, 4" Edition, 2017.

4. Digital Image processing by S. Jayaraman, S. Esakkirajan, T. Veerakumar, Tata McGraw- Hill
Education,15th reprint 2015.

5. Digital Image Processing for Medical Applications by Geoff Dougherty, Cambridge University
Press, 1st edition 2009

24EEOQ3PRO0502: Practical’s will be based on theory syllabus



Course Code 24EE03THO0503

Category Programme Core Course

Course Title Biomaterials

Scheme & Credits L T P Credits Semester
3 0 0 3 vV

Course Outcomes

After successful completion of the course, students will be able to:

1. Understand common use of biomaterials as metals, ceramics and polymers and its

chemical structure, properties, and morphology.

Understand and account for methods for categorization of biomaterials.

3. Explain methods to modify surfaces of biomaterials and choose material for
desired biological response.

4. Describe interactions between biomaterials, proteins and cells.

5. Understand the interaction between biomaterial and tissue for short term and long
term
implantations; distinguish between reactions in blood and in tissue.

N

6. Explain the types of material used to replace different organs & tissues of human
body.

Syllabus

Module I: (09 Hrs)

Overview of Biomaterials: Definition of biomaterials; requirements of biomaterials;
classification of biomaterials; Characterization of biomaterials, Biomaterials and their
properties; Applications of materials in tissue engineering; Applications of materials in
medical device implants.

Module 11: (09 Hrs)

Properties of Biomaterials: Bioactivity; biocompatibility and biodegradability; Surface
properties and surface characterization of biomaterials; Physicochemical surface modification
of materials used in medicine; Surface patterning; Textured and porous materials;
Biomimetic materials; Medical fibers. Nanostructured materials — properties,
characterization and applications in biomedical engineering.

Module 111: (09 Hrs)

Metals & Non-Metals in Biomaterials and Medical Device Implants:

Ferrous Materials: Iron Materials, Alloy steels like Marogim Steel, Hard Field Steel.
Stainless Steel. Tool Steel. Non-ferrous metals, Polymeric Materials, Carbon fibre reinforced
Plastics, Rubbers and Elastomers, Biopolymers, Composite Materials, Ceramics, Refractory
materials, Electronic Materials; Metallic glasses: Biometallic ceramics; Cermets; Electrets.
SMART Materials, Conducting Polymers.

Module 1V: (07 Hrs)

Host Reactions to Biomaterials: Inflammation; Wound healing and the Foreign body
response; Systemic toxicity and Hypersensitivity; Blood coagulation and Blood-materials
Interactions; Tumorigenesis; Degradation of Materials in Biological Environment:
Degradation of Polymers, Metals and Ceramics.




Module V: (07 Hrs)

Application of Biomaterials: Cardiovascular Applications; Dental implants; Adhesives and
Sealants; Opthalmologic Applications; Orthopedic Applications; Drug Delivery System;
Sutures; Bioelectrodes; Biomedical Sensors and Biosensors.

Text Book:

1. Schoen, F.J., Ratner, B. D., Hoffman, A. S., Lemons, J. E. (2004). Biomaterials
Science: An introduction to Materials in Medicine. Netherlands: Elsevier
Science.

2. Hench, L. L., Ethridge, E. C. (1982). Biomaterials: an interfacial approach.
United Kingdom: Academic Press.

3. Buddy D. Ratner, Allan S. Hoffman, Frederick J. Schoen, Jack E. Lemons,
Biomaterials Science: An introduction to Materials in Medicine, 3, Academic
Press, 2012.

4. L. Stanciu, S. Diaz-Amaya, Introductory Biomaterials, Academic Press, 2021.

Reference Books:

1. Bronzino, J. D. (2000). The Biomedical Engineering Handbook. Germany: CRC
Press.



Course Code 24EE03THO0504-1

Category Programme Core Course

Course Title Software Engineering

Scheme & Credits L T P Credits Semester
3 0 0 3 \Vj

Course Outcomes

On successful completion of the course, students will be able to:

1. Analyse generic processes of software development and learn different techniques and
methodologies used in development of software systems.

2. Apply learned concepts to effectively use software testing methodologies in various software
development scenarios.

3. Evaluate and develop comprehensive project plans in alignment with project goals and
stakeholder needs.

4. Apply quality management techniques to ensure process and product quality in software
development.

Syllabus

Module 1 (6 Hours)

Introduction to Software Engineering, Exploratory style versus Software Engineering,
Shortcoming of exploratory style, Basic principles to hadle complexity, Some basic issues:
Types of software projects, software services, Emergence of software engineering principles,
Evolution of design techniques.

Module 2 (6 Hours)

Software Process Models, Basic concepts of classical Waterfall Model, Stages of Waterfall
Model, Iterative Waterfall Model, V-Model and Prototyping Model, Incremental Model,
Evolutionary Model, Agile Model, Extreme Programming and Scrum, Scrum Life Cycle
Model, Case Study on software development life cycle (SDLC)

Module 3 (6 Hours)

Basic testing concepts, levels of testing, Errors, Faults and Failure, Unit, Integration and
System Testing, Test data, Test cases, and Test Suite, Pesticide effect, Validation Testing,
System Testing, Debugging. Software Testing fundamentals, Black Box Testing, White Box
Testing, Web Testing, Test case design, building, execution, Automated Testing. Path Testing,
Case Study on Software Testing Life Cycle (STLC)

Module 4 (5 Hours)

Software Project management- Plans, Methods and Methodology, The Business Case, Project
Success and Failure, Project Evaluation, Cost-benefit evaluation technique, Project Planning-
stepwise project Planning, Software Effort Estimation- Albrecht Function Point Analysis,
COSMIC Function Point, Cost Estimation, Project Scheduling.




Module 5 (5 Hours)

Resource allocation: Introduction, Nature of Resources, Identifying Resource Requirement,
scheduling Resourses, Project Monitoring and Control, Project Control Cycle, Configuration
Management, Process, Configuration Management Tool, Project Management Tools. Contract
Management: Managing Contracts, Types of Contracts, stages in contract placement, contract
checklist. Project Close out, Reasons of Project Closure, Project Closure process and report.

Module 6 (5 Hours)
Software Quality Management: Introduction to Software Quality, Evolution of quality systems,
Quality Control, Quality Assurance, Total Quality Management, Process Improvement, Process
and Product Quality, CMM (Capability Maturity Model), Personal Software Process (PSP)
Software Reliability, Software Testing. Risk management

Text Books
1. Software Engineering-A Practitioner's Approach; Roger Pressman; Sixth Edition,

2.

MaGraw Hill,2010
Project Management by Clifford F. Gray, Erik W. Larson, McGraw Hill

Reference Books

1.
2.

B w

Software Engineering; lan Somerville; Seventh Edition; Pearson Education. 2008.
Ethics in Information Technology, George W. Reynalds, 4th Edition, Cengage
Leraning

Publication
Software Engineering;David Gustafsan, Schaum's Series, Tata McGraw Hill,2002
Software Project Management, Sanjay Mohapatra; First Edition, Cengage Learning,
2011.
Software Project Management,Rajib Mall, 5th Edition, McGrawHill



Course Code 24EEO03PR0504-1

Category Programme Core Course

Course Title Software Engineering

Scheme & Credits L T P Credits Semester
0 0 2 1 vV

Experiments based on above syllabus:

List of Experiments (Biomedical Engineering UG)

Experiment 1: Study of Software Engineering Process Models

o Objective: Understand SDLC models used in biomedical applications
o Activity: Compare Waterfall, V-Model, Agile for a patient monitoring system

Experiment 2: Requirement Analysis for Biomedical System
e Objective: Learn requirement gathering techniques
o Activity: Prepare SRS (Software Requirement Specification) for a biomedical
system (e.g., ECG monitoring / hospital management system)
Experiment 3: Software Design for Medical Application
o Objective: Design system architecture
e Activity: Create UML diagrams (Use Case, Class, Sequence) for a telemedicine
system

Experiment 4: Agile & Scrum Implementation

o Objective: Apply Agile methodology
o Activity: Create product backlog, sprint plan for a healthcare mobile app

Experiment 5: Test Case Design for Biomedical Software

e Objective: Learn test case development
e Activity: Write test cases for patient data management system

Experiment 6: Black Box and White Box Testing

e Objective: Perform software testing
o Activity: Apply testing techniques on medical data processing module

Experiment 7: Automated Testing

e Objective: Introduce automation in testing
e Activity: Automate test cases for a web-based healthcare system




Experiment 8: Software Effort Estimation

e Objective: Estimate project effort
e Activity: Perform Function Point Analysis for a biomedical software project

Experiment 9: Project Scheduling & Resource Allocation

e Objective: Learn project planning
o Activity: Prepare Gantt chart and allocate resources for hospital information system

Experiment 10: Software Quality & Risk Analysis

e Objective: Ensure quality and safety
o Activity: Identify risks and apply QA techniques for medical device software



Course Code 24EEO03THO0504-2

Category Programme Elective-I

Course Title Biostatistics

Scheme & Credits L T P Credits Semester
3 0 0 3 \Y/

Course Objective:

The Objective of this course is to expose student to understand the important concepts of Biostatistics. It emphasizes
the basic concepts of descriptive statistics and inferential statistics and study of designs. It gives various methods for
hypothesis testing. The science of biostatistics encompasses the design of biological experiments, especially in
medicine; The collection, summarization, and analysis of data from those experiments; and interpretation of, and
inference from, the results.

Course Outcomes:

On successful completion of the course, Students will be able to

1. Analyze and interpret the data by means of various graphs.

2. Understand the concepts of hypothesis testing as well as the procedures of the various tests of
significance applied in Biomedical Sciences.

3. Understand fundamental concepts in multivariate regression analyses

4. Identify and propose suitable designs to test given hypotheses within biological sciences or related fields.

Syllabus:

Module I

Introduction to Descriptive Statistics and Sampling Methods

Sources and presentation of data, methods of presentation, Sampling distribution and sampling methods,
Simple random sampling, Systematic Sampling, Stratified Sampling, Cluster Sampling, Multistage
Sampling.

Module 11
Test of Significance
Standard error of the mean and confidence intervals of the mean, Hypothesis Testing, Type | error, Type

Il error, Power of test, Z-Statistics, Student t Statistics for one sample, for two samples as well as for
paired data, Chi squared test of independence, ANOVA method.

Module 111

Correlation and Regression Analysis

Analysis of Bivariate data: Scatter diagram, correlation Analysis, Types of correlation, Correlation
coefficient, Determination coefficient, Linear Regression, multivariate regression analyses

Module 1V

Study of Designs

Descriptive studies, Analytical Studies, Observational studies, Cross-sectional study, Cohort study,
Case- Control Study, Experimental Studies with examples.

Text Books :

1) Biomedical Statistics -Shantikumar yadav ,Sompal Singh,Ruchika Gupta

2) Theory and Problems of Probability and Statistics - M.R. Spiegal (Mc Graw Hill) Schaum Series
Ref. Books :

1) Introduction to Statistics for Biomedical Engineers -Kristina M.Ropella
2) Probability and Statistics for Engineers -Miller & Freund’s, sixth edition Richard A.Johnson.




Course Code 24EEO03PR0504-2

Category Programme Elective-I

Course Title Biostatistics

Scheme & Credits L T P Credits Semester
0 0 2 1 \V

Course Objective:

The Objective of this course is to expose student to understand the Practical concepts of
Biostatistics. It emphasizes the basic concepts of descriptive statistics and inferential statistics
and study of designs. This course will also conduct basic operations in large-scale statistical
analyses with statistical software (e.g. MS Excel, Sage math, Open Epi). However, students
can use other software packages such as SAS, SPSS, and R (free statistical software).

Course Outcomes:
On successful completion of the course, Students will be able

to solve 1.Exercises on graphical visualization of data.

2.Problems on different tests of Significance.

3. Problems on correlation, regression and multivariate regression analyses.

Experiments
1.Exercise on graphical visualization of data,

2.Problems on Z test

3.Problems on Students t test

4. Problems on Analysis of variance
5. Exercise on Correlation Analysis
6.Exercise on Regression Analysis

7.Exercise on multivariate regression Analysis

Text Books:

1. Introduction to Biostatistical Applications in Health Research with Microsoft Office

Excel and R, 2nd Edition by Robert P .Hirsch

2. Statistics for Health Care Management and Administration: Working with Excel, 3rd

Edition by John F.Kros,David A.Rosenthal




Course Code 24EEQ3THO0504-3

Category Programme Elective |

Course Title PCB designing

Scheme & Credits L T P Credits Semester
3 0 0 3 \%

Course Outcomes
Upon the completion of this course, students will demonstrate the ability to:

1. Understand fundamentals of PCB design for biomedical and healthcare devices.

2. Apply modern EDA tools and techniques for designing biomedical electronic circuits.

3. Design and develop PCBs for wearable, implantable, and diagnostic biomedical
systems.

4. Understand packaging, safety standards, and regulatory requirements for medical
electronics.

Syllabus
Module I: (7 Hrs)

Introduction to Printed Circuit Boards in Biomedical Systems: Fundamentals of electronic
components used in biomedical devices, basic biomedical circuits (signal acquisition and
amplification), basics of PCB design including layout planning, grounding, noise
considerations, thermal issues, and inspection of designs.

Module I1: (5 Hrs)

Design Rules for Biomedical PCB: Analog and digital PCB design rules, low-noise design
for biosignal circuits (ECG/EEG), high-frequency considerations, power management in
portable medical devices, patient

Module I11: (5 Hrs)

EDA Tools for Biomedical PCB Design: Introduction to EDA tools, SPICE/PSPICE
simulation, footprint selection and creation, PCB layout design, routing techniques, noise
reduction, silkscreen design, design verification, generation of manufacturing data (GERBER
files).

Module 1V: (6 Hrs)
PCB Fabrication Techniques for Medical Devices: PCB manufacturing processes including

photo printing, etching, plating, soldering, quality control. Introduction to biocompatible
materials, sterilization requirements, and reliability in medical electronics.




Module V: (6 Hrs)

Advanced PCB Technologies in Healthcare: Multilayer PCBs, flexible PCBs, surface mount
technology (SMT), reflow soldering, HDI technology, miniaturization in wearable and
implantable devices.

Module VI: (6 Hrs)

PCB Design for EMI/EMC and Medical Standards: EMI/EMC considerations, grounding,
shielding, patient safety, ESD protection, introduction to IEC and IPC standards, electronic
waste and recycling, packaging and system integration.

Text Books:

1. Printed circuit board design ,fabrication assembly and testing By R. S. Khandpur, Tata
McGraw Hill 2006

2. Printed Circuits Handbook, Sixth Edition,by Clyde F. Coombs, Jr, Happy T.
Holden,Publisher: McGraw-Hill Education Year: 2016

Reference Books :

1. Complete PCB Design Using OrCAD Capture and PCB Editor,Kraig Mitzner Bob Doe
Alexander Akulin Anton Suponin Dirk Muller, 2nd Edition 2009.

2. Introduction to System-on-Package, Rao R ,Tummala,&MadhavanSwaminathan,
McGraw Hill, 2008

3. EMC and Printed circuit board ,Design theory and layout, Mark | Montrose IEEE

compatibility society

Electronic Product Design Volume-I by S D Mehta, S Chand Publications

Open source EDA Tool KiCad Tutorial: http://kicad-pcb.org/help/tutorials/

Research papers on

°o ok

Flexible Printed Circuit Board Design and Manufacturing.
Medical Instrumentation Application and Design, Wiley.
Wearable Sensors Fundamentals Implementation and Applications
Bioelectronics and Medical Devices

Introduction to System on Package

Medical device design guidelines (IEC standards overview)

ook wnE


http://kicad-pcb.org/help/tutorials/

Course Code 24EEO03PR0504-3

Category Programme Elective | Lab

Course Title PCB designing lab

Scheme & Credits L T P Credits Semester
0 0 2 1 \%

Course Outcomes (COs)

Upon the completion of this course, students will demonstrate the ability to:

1.
2.

3.
4.

Understand and analyze biomedical circuits and their implementation on PCBs.
Apply simulation and EDA tools (e.g., KiCad, PSpice) for designing and validating
biomedical circuits.

Design low-noise PCB layouts for biosignal applications such as ECG/EEG.
Demonstrate skills in PCB fabrication, assembly, and testing of biomedical circuits.

Experiments list

© o N o g Bk~ w h e
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Study of biomedical electronic components

Design & simulation of basic biosignal circuit (ECG amplifier)
PCB layout basics: placement, grounding, noise

Low-noise PCB design for ECG/EEG

Power management in portable medical devices

EDA tools introduction (KiCad / Altium Designer)

Circuit simulation using PSpice

Schematic design, footprint & PCB routing

Gerber file generation & design verification

. PCB fabrication basics & soldering

. Testing using multimeter & oscilloscope

. SMT & compact PCB design concepts

. EMI/EMC, grounding, shielding & ESD protection
. Study of standards (IEC 60601, IPC)

. Design a biomedical PCB (ECG / wearable device)




Course Code 24EEO3HTO0501

Category Honors

Course Title Programming in Bioinformatics

Scheme & Credits L T P Credits Semester
3 1 0 4 vV

Course Outcomes
At the end of the course the student will be able to

1. To study the concept of Database Management System
2. Understand the application of PYTHON in bioinformatics
3. Understand the concept of R in Bioinformatics

Syllabus

Module I (7 Hours)

Database designing, data acquisition- Data Abstraction, Data Models, Flat file, relational,
network databases, Instances & Schemes, Entity, attributes, E-R Model Entity and entity sets
0 Relations and relationship sets, E-R diagrams o Reducing E-R Diagrams to tables,
Relational Algebra and relational Calculus, Data Normalization.

Module 11 (7 Hours)
Introduction to python, COLAB environment, variables and types, strings and manipulation,
Relational and logical operators, for Loops, while Loops, tuples, list and dictionaries.

Module I11 (9 Hours)
Functions, Defination and declaration, optional parameters scope and docstrings, working
with biological data, extraction from various sources. Bioinformatics module in PYTHON.

Module 1V (8 hours)

Use of ‘R’ for biological data processing and data visualization: Introduction to R
environment Data types and their properties, Vectors, Factors, Arrays & Matrices, Lists &
Data Frames, File 10, Data grouping and Control statements , Functions , Packages:
Standard Packages in R, Creating custom packages , Overview of: CRAN project ,
BioConductor Project.

Module V (6 Hours)

Data mining and Visualization- Optimization technique, Genetic Algorithm and Ant colony
optimization, Introduction to Machine Learning Techniques- Artificial neural networks,
Hidden Markov models and Support vector machines, Big Data- Concept, sources and
Techniques, Data Visualization.

Text Book:

1) Introduction to Proteomics: Principles and Applications by Nawin Mishra, John
Wiley & Sons.

2) Mitchell L Mode., Bioinformatics programming using PYTHON, Orielly, 2010

3) Silberschatz, A, Korth, H F & Sudarshan, S. Database system concepts; McGraw-Hill
higher education, 2002. ISBN: 0071148108




Reference Books
1) Mastering Python for Bioinformatics: How to Write Flexible, Documented,
Tested Python Code for Research Computing (Grayscale Indian Edition)
2) Baxevanis A.D., Davison D.B., Page R. D. M. & Petsko G.A. Current Protocols in

Bioinformatics. New York, John Wiley & Sons Inc., Latest Edition


https://www.amazon.in/Mastering-Python-Bioinformatics-Documented-Computing/dp/9391043291/ref=sr_1_5?crid=T1G6B11CF6CT&keywords=python+for+Bioinformatics&qid=1649756439&sprefix=python+for+bioinformati%2Caps%2C662&sr=8-5
https://www.amazon.in/Mastering-Python-Bioinformatics-Documented-Computing/dp/9391043291/ref=sr_1_5?crid=T1G6B11CF6CT&keywords=python+for+Bioinformatics&qid=1649756439&sprefix=python+for+bioinformati%2Caps%2C662&sr=8-5

Course Code 24HS03TH0501/24HS03PR0501

Category AEC

Course Title Business Communication

Scheme & Credits L T P Credits Semester
1 0 2 2 vV

Course Outcomes:

CO1- Analyse communication processes and models to apply appropriate strategies in formal and
informal workplace interactions.

CO2- Apply and demonstrate structured writing strategies and Al-assisted techniques to create
effective business correspondence.

CO3- Develop and present structured business reports and visual content by integrating data
visualization and Al tools effectively.

CO4- Apply interpersonal and persuasive communication, emotional intelligence, persuasion,
negotiation, and leadership strategies to participate effectively in teamwork, conflict resolution, and
employment processes.

CO5- Create and demonstrate professional communication across meetings, employment processes,
and digital platforms by integrating Al tools ethically and effectively.

Syllabus: (Theory)

UNIT 1: Fundamentals of Business Communication 4 hours

Introduction to Communication: Nature and Purpose

Communication Models: SBAR Framework (Situation, Background, Assessment, Recommendation),
Schramm’s Interactive Model, Transactional Model (case-based)

UNIT 2: Business Correspondence 4 hours

Communication Planning and Al Integration: Planning Business Messages, Language and
sensitivity to various audiences, Chat communication etiquette, Human-Al collaboration, Ethical use
of Al

Routine Correspondence and prompt engineering: Internal Communication emails, Client emails,
Escalation emails, Follow-up emails, Status update emails, Action confirmation emails, Use of Al
Prompts for email drafting

UNIT 3: Business Reports 4 hours

Fundamentals of Business Reports: purpose, structure, and standard formats

Types of Reports and Professional Documents: feasibility, progress, and project reports; agenda,
notices, minutes of meetings, and organizational announcements; writing a business case

Al-Assisted Report Writing: Use of Al prompts for planning, drafting, and structuring reports

UNIT 4: Employment and Workplace Tools 3 hours

Employment Communication: job descriptions, effective use of job portals (LinkedIn, Indeed, etc.),
and Al in hiring

Workplace Etiquette and Ethics: professional and communication etiquette, ethical practices in
organizational context

Workplace and Al Tools: use of collaboration tools (Slack, Teams, Signal App) and Al tools
(Grammarly, Claude) for professional communication



Syllabus: (Practical)

Practical 1: Verbal Communication- Formal

Topics covered: Channels- Formal and Informal: Vertical, Horizontal, Diagonal, Formal discussion,
Types of meetings (SCRUM, status, planning, problem-solving, brainstorming), Giving and receiving
feedback, communicating ideas when not assigned to a project

Suggested Activities: Client Call Simulations, Meeting and Feedback Exchange Role Plays
Practical 2: Verbal Communication- Informal

Topics covered: Grapevine communication, Informal discussions, Art of Small Talk, Self-
Introduction (succinct manner)

Suggested Activities: Speed networking, Small Talk Circles,

Practical 3: Emotional Intelligence

Topics covered: Application of Transactional Analysis in workplace contexts (particularly in team
and client interactions)

Suggested Activities: PAC Role Play, Reframing negative communication

Practical 4: Persuasive Communication

Topics covered: Persuasion vs. Manipulation, ARGU strategy, Rhetorical Principle, Strategies
Suggested Activities: Product Pitch, Business Storytelling

Practical 5: Negotiation and Conflict Management

Topics covered: Types of Conflicts, Causes of Conflicts, Concept of BATNA, Negotiation strategies,
Understanding the Non-Disclosure Agreement

Suggested Activities: Negotiation and Conflict Resolution Case Scenarios, Diplomacy in Action
Practical 6: Group Dynamics and Leadership Skills

Topics covered: Stages of Group formation, Roles in teams, Leadership Styles, Strategies to be an
effective leader

Suggested Activities: Role Plays on Leadership Styles, Role-based Team Discussions, Decision-
Making Tasks

Practical 7: Visual Communication

Topics covered: Data Visualization (selecting visuals for presenting data) and Data Verbalisation
Suggested Activities: Data to Visual Task

Practical 8: Employment and Workplace communication

Topics covered: Types of Resumes, Keyword Optimization, ATS-friendly resumes, Interview
Questions, Answering structure, Body Language, Strategies for Effective Interviews

Suggested Activities: Resume Review, Mock Interviews (involvement of industry also), LinkedIn
Optimization

Books

Text Books

1. Courtland L Bovee, John V Thill and Roshan Lal Raina “Business Communication Today”, 14th
edition Pearson

2. P.D. Chaturvedi and Mukesh Chaturvedi, Fundamentals of Business Communication, Pearson
Publications, 2012.

Reference Books and material
1. Shalini Verma, Business Communication, Vikas Publishing House Pvt. Ltd., 2015.

2. Sanjay Kumar, Pushpa Lata, Communication Skills, 2nd Edition, Oxford Publication, 2018
3. Sharon Gerson, Steven Gerson, “Technical Communication: Process and Product”, 2018, Pearson
4

The Al Prompt Handbook for Business Writing: 50+ Prompts for Professionals, Managers &
Entrepreneurs (The Al Prompt Handbook Series), Maxwell Striling, 2026

Chris Duffey, Prompt Engineering for Business, Wiley 2024
6. Taner Mostafa, Al Prompts for Business Writing, 2023
7. https://txwes.pressbooks.pub/bcomm/

o



Course Code 24EE03THO0601

Course Title Biomedical Microsystems

Scheme& Credits L T P Credits Semester
3 0 0 3 Vi

Course Outcome:

At the end of the course, the student should be able to:

1.Discuss various MEMS fabrication techniques.

2.Explain different types of sensors and actuators and their principles of operation at the
micro Scale level.

3. Apply MEMS in different field of medicine.

Syllabus
Module I: (6 Hrs)

Introduction to MEMS & BioMEMS: Benefits of Miniaturization, Types of MEMS: Optical
MEMS, Bio- MEMS, RF- MEMS, Microfludics, Success Stories, Pressure sensor,
Accelerometer, BioMEMS in healthcare

Module 11: (6 Hrs)

Microfabrication and Micromachining: Integrated Circuit Processes, Bulk Micromachining,
Isotropic Etching and Anisotropic Etching, Wafer Bonding, High Aspect-Ratio Processes
(LIGA), MEMS Device fabrication using Bulk Micromachining and surface Micromachaning.

Module I11: (6 Hrs)

Physical Micro sensors and actuators: Classification of physical sensors, Integrated,
Intelligent, or Smart sensors, Sensor Principles and Examples: Thermal sensors, Electrical
Sensors, Mechanical Sensors

Microactuators : Classification of microactuators, Electrostatic, Electromagnetic and Thermal
microactuation

Module 1V: (6 Hrs)
MEMS BIOSENSORS : Bio Sensing Principles and Sensing Methods, Biosensors Arrays and
Implantable devices.

Module V: (6 Hrs)

Microfluidics: Introduction to microfluidics Microscale Behavior of Fluids, Microfluidic
Components — Microvalves, Micropumps, Micromixer, and Logic Droplet Microfluidics, Lab
on chip, Soft Lithography for microfluidics device fabrication

Module VI: (6 Hrs)

Applications of BIoMEMS: Drug delivery, micro total analysis systems (MicroTAS) detection
and measurement methods, microsystem approaches to polymerase chain reaction (PCR),
DNA sensor, MEMS based drug delivery, Biosensors- sensors for glucose, uric acid, urea and
triglyceride sensor.




Text Books:
1. Microand Smart Systems: Ananthasuresh, G. K., Vinoy, K. J., Gopalakrishnan, S., Bhat,

K. N., and Aatre, V. K., Wiley-India, New Delhi, (1/E) ( 2010).

2. BioMEMS: Technologies and Applications, Wanjun Wang, Stephen A.Soper, CRC
Press, New York, 2007.

3. MEMS and Microsystems Design and Manufacture, Tai Ran Hsu, Tata McGraw Hill
Publishing Company, New Delhi, 2002.

Reference Books:
1. Microsensors, MEMS and Smart Devices, Julian W. Gardner, Vijay K. Varadan,

Osama O. Awadelkarim, Wiley, (1/E) (2001).
2. VLSI Technology, Sze S.M., Mc Graw Hill, (2/E).



Course Code 24EEO03THO0602

Category Programme Core

Course Title Medical Imaging

Scheme & Credits L T P Credits Semester
3 0 0 3 VI

Course Outcomes
On completion of this course, the students will be able to
1. Understand the physics and instrumentation of different imaging modalities.
2. Summarize the advantages and limitations of different imaging modalities in clinical
practice.
3. Demonstrate the issues related with the image quality (resolution, noise, contrast etc).
4. Compare and discriminate different modalities and identify the most effective imaging
modality for a particular examination.

Syllabus

Modulel (6 Hrs)

X-Ray Properties, types, generation, medical use, interaction with matter, physical parameters
of X-Ray imaging: spatial resolution, contrast, noise, modulation transfer function (MTF) etc.
Module 11 (6 Hrs)

Computed Tomography (CT) and Positron Emission Tomography (PET): CT scan: Image
formation, Radon Transform & Fourier Slice Theorem, CT instrumentation, Image
reconstruction PET scan: definition, purpose, procedure and results

Module 111 (6 Hrs)

Magnetic Resonance Imaging (MRI): Basic principle, imaging methods, MRI instrumentation,
slice section- plain &contrast studies, image contrast, factors affecting image quality

Module 1V (6 Hrs)

Ultrasound Imaging: Basic acoustics, ultrasound terminologies, interaction of ultrasound with
matter, ultrasound transducers and instrumentation, ultrasound display modes etc

Module V (5 Hrs)

Optical Coherence Tomography: Basic Principle, Types of OCT Systems, Components of OCT
System, instrumental designs and biomedical applications

Module VI (6 Hrs)

Photoacoustic Imaging: Fundamentals, photoacoustic image contrast, penetration depth and
spatial resolution, photoacoustic imaging configurations (Photoacoustic Tomography,
Photoacoustic  Microscopy etc.) photoacoustic sensing techniques (Photoacoustic
spectroscopy, Photoacoustic Doppler flowmetry, Photoacoustic thermometry), applications

Text Books:
1. Medical Imaging Technology, Mark A Haidekker, Springer New York
2. Hand book of Biomedical Instrumentation, R. S. Khandpur, McGraw Hill Education
(India) Private Limited, New Delhi



Reference Books:
1. Medical Imaging Signals and Systems, Jerry L. Prince, Jonathan M. Links, Pearson
Education, Inc., publishing as Prentice Hall, 1 Lake Street, Upper Saddle River, NJ
2. Physical principles of Medical Imaging, Perry Sprawls, Jr. -2 Medical Physics

Publishing Madison, Wisconsin, Aspen Publishers.



Course Code 24EE03TH0603-1

Category Programme Core Course

Course Title Natural Language Processing

Scheme & Credits L T P Credits Semester
3 - - 3 VI

Course Outcomes:

On Successful completion of course, students will be able to:

CO1: Describe fundamental Natural Language Processing concepts and techniques with
emphasis on biomedical text data.

CO2: Apply POS tagging and parsing techniques to analyze clinical and biomedical text, and
utilize probabilistic models for syntactic analysis.

COa3: Analyze semantic and pragmatic techniques for understanding medical language,
clinical narratives, and healthcare data.

CO4: Implement N-Gram language models for biomedical text processing, clinical
prediction, and report generation.

CO5: Design innovative NLP solutions to address real-world challenges in healthcare,
clinical decision support, bioinformatics, and medical research.

Syllabus:
Module I: (6 Hours)

Introduction to Biomedical NLP

Introduction to NLP, Definition and Scope, Evolution of NLP in Healthcare, Importance in
Biomedical Engineering, Challenges in Clinical Text (ambiguity, abbreviations, noise), NLP
Tasks in Healthcare, NLP Pipeline, Applications in Electronic Health Records (EHRS),
Clinical Decision Support Systems.

Morphological Analysis in biomedical terms, Introduction to Hidden Markov Model (HMM)
with applications in medical text tagging.

Module I1: (7 Hours)

Lexical and Syntactic Analysis of Biomedical Text

Lexical Analysis of clinical text, Part-of-Speech (POS) Tagging in biomedical corpora,
Approaches: Rule-Based, Stochastic, Hybrid, Tagger Evaluation using biomedical datasets,
Tokenization challenges in clinical notes using NLTK.

Syntax and Parsing of medical sentences, Constituents in biomedical text, Context-Free
Grammar (CFG), Top-Down and Bottom-Up Parsing, Probabilistic Parsing, Probabilistic
Context-Free Grammars (PCFG) in biomedical text, CKY Parsing, Probability of medical
sentence structures.




Module I11: (7 Hours)

Semantic and Pragmatic Analysis in Healthcare

Semantic Analysis of clinical narratives, Lexical vs Compositional Semantics in medical
context, Word Senses in biomedical domain, Medical ontologies and relations.

Word Sense Disambiguation (WSD) in clinical text, Semantic Role Labeling (SRL) for patient-
event relationships, Use of WordNet and biomedical ontologies (e.g., UMLS), Word similarity
in medical terminology.

Text Representation: Bag of Words, TF-IDF, Word Embeddings for biomedical text
(BioWordVec, ClinicalBERT - conceptual).

Module 1V: (6 Hours)

N-Gram Language Models applied to medical text, Language Modeling and Chain Rule,
Markov Chains in clinical sequence modeling.

Evaluation of language models in healthcare applications, Zero Count Problems in rare
medical terms, Smoothing Techniques: Laplace (Add-One), Add-k Smoothing in biomedical
datasets.

Module V: (6 Hours)

Major NLP Applications, Information Retrieval Systems, Social Network Analysis,
Sentiment Analysis.

Information Extraction, Named Entity Recognition, Text Classification, Text Summarization
Systems,

Machine Translation, Word Alignment, Content Recommendation System, Answering
Questions

Textbook
1. D. Jurafsky and R. Martin, Speech and Language Processing, 2nd edition, Pearson
Education, 2009.
2. Allen and James, Natural Language Understanding, Second Edition,
Benjamin/Cumming, 1995.
3. Charniack & Eugene, Statistical Language Learning, MIT Press, 1993.
4,
Reference Book
1. Akshar Bharati, Vineet Chaitanya, and Rajeev Sangal, NLP: A Paninian Perspective,
Prentice Hall, New Delhi, 1994,
2. T.Winograd, Language as a Cognitive Process, Addison-Wesley, 1983.



Course Code 24EE03PR0603-1

Category Programme Core Course

Course Title Natural Language Processing

Scheme & Credits L T P Credits Semester
0 - 2- 1 VI

Experiments based on above syllabus
List of Experiments:

1. Study of NLP Tools and Text Preprocessing
Installation and use of Python, NLTK/spaCy. Perform tokenization, stop word
removal, stemming, and lemmatization on biomedical text.
2. Morphological Analysis and POS Tagging
Perform morphological analysis and implement POS tagging on clinical text using
rule-based and statistical approaches.
3. Parsing of Biomedical Sentences
Implement Context-Free Grammar (CFG) and perform top-down or bottom-up
parsing for simple medical sentences.
4. Probabilistic Parsing (PCFG)
Implement probabilistic parsing and compute probabilities of biomedical sentence
structures.
5. Word Sense Disambiguation and Word Similarity
Perform WSD for ambiguous medical terms and compute similarity using lexical
resources.
6. Named Entity Recognition (NER) in Healthcare
Identify and extract entities such as diseases, drugs, and symptoms from medical text.
7. Text Representation Techniques
Implement Bag of Words, TF-IDF, and basic word embeddings for biomedical text.
8. N-Gram Language Modeling and Smoothing
Implement unigram, bigram models, apply chain rule and Markov assumption, and
perform Laplace/Add-k smoothing.
9. Biomedical NLP Applications
Implement one application such as:
o Sentiment analysis on patient feedback
o Clinical text classification
o Information retrieval from medical data
10. Mini Project
Design and develop a Biomedical NLP system, such as:

e Clinical chatbot
o Disease prediction from symptoms
e Medical text summarizer




Course Code 24EE03THO0603-2/24EE03PR0603-2

Course Title Biological Data and Databases (TH+LAB)

Scheme and Credits L T P Credits Semester
3 0 2 4 VI

Course Outcomes

1. Understand the basic principles and concepts of biology, computer science and
mathematics.

2. determine the basic concepts of Genome organization and genes using Biological
databases

3. Understand the principles of DNA mapping and Genome sequencing

4. Develop the analytical and experimental skills necessary to understand how
bioinformatics data is stored and databases are organized.

Syllabus

Module I (7 Hours)

Organization of Prokaryotic and Eukaryotic cells: Cell types; Cell theory; Structure and
function of organelles. Cell motility and shape: Cytoskeletal elements, structure, organization
and function; Cell cycle: mitosis and meiosis

Module 11 (9 Hours)

Genome organization: Prokaryotic and eukaryotic genomes — C value paradox, repetitive and
non-repetitive DNA., transposons and retroposons; Exons and introns — organization of
interrupted genes, one gene-many proteins concept; Gene numbers — essential genes and total
gene number, gene clusters, pseudogenes; Gene families — globin and rDNA gene families;
DNA replication, Transcription, Translation, DNA cloning and small RNAs.

Module 111 (8 Hours)

Genome projects — importance, objectives and strategies Genome markers and mapping:
STS, EST, RFLP, SNP. Genome sequencing — First, Second and Next generation sequencing
platforms Genome sequence assembly, Output file formats, Quality assessment of sequence
reads, Removal of adapter contamination, Reference-guided and de novo Assembly

Module 1V (9 Hours)

Overview of Bioinformatics resources on the web-NCBI/EBI/EXPASY etc., Nature of
biological data and formats, Biological literature databases, PubMed, Nucleic acid
sequence databases ,GenBank, EMBL, DDBJ , RefSeq, dbSTS, dbEST , Protein sequence
databases, UniProtKB, Proteomes, NextProt , Derived databases, InterPro and constituent
databases, derived databases. RNA sequence databases, miRBase, IncRNAdb, MIT/ICBP
siRNA database, Species and Biodiversity databases / resources, NCBI Taxonomy database

Module V (6 Hours)
Cloning, gene cloning, rDNA technology, Vectors, plasmid, adapter sequences, gene therapy
and different techniques.



Text Books:
1) Mount David W. Bioinformatics: Sequence and Genome Analysis. Publisher: Cold
Spring Harbor Laboratory Press; Latest Edition

Reference Books:

1)

2)
3)
4)

5)

Watson James D., Baker Tania A., Bell Stephen P., Alexander Gann, Levine,
Michael Losick Richard. Molecular Biology of the Gene 6th Edition. Publisher:
New York, Cold Spring Harbor Laboratory Press. 2008. ISBN: 9780321507815
Benjamin Lewin, Jocelyn E. Krebs, Elliott S. Goldstein, Stephen T. Genes Xlth
Edition. Publisher: Kilpatrick Jones & Bartlett Publishers, 2014.

Nucleic Acids Research - Database issue (Most recent issues relevant to appropriate
databases)

Baxevanis A.D., Davison D.B., Page R. D. M. & Petsko G.A. Current Protocols in
Bioinformatics. New York, John Wiley & Sons Inc., Latest Edition

Date C. J. An Introduction to Database Systems. 1999. Publisher: Addison Wesley.
ISBN: 0201327546.

List of Practical

1)
2)
3)
4)

5)
6)
7)
8)
9)

Understanding Biological data using various databases

Types of sequence data and databases

Exploring NCBI website for Bioinformatics data analysis

Retrieving the nucleotide sequences from the databases and performing basic
operations on them

Retrieving and downloading genes and genome of an organism

Analyzing the genome bacterial genome data from taxonomy database
Operations on Protein structures using PDB databank

Exploring Flybase to understand the structural and sequence organization of Flies
Human Genome project and different types of genes (downloading and retrieving

the correct gene)

10) Exploring all model databases to understand the biological Data



Course Code 24EE03THO0603-3/24EE03PR0603-3

Category Programme Elective-II

Course Title Embedded System

Scheme & Credits L T P Credits Semester
3 0 2 4 VI

Course Outcomes:

On successful completion of the course, students will be able to:

1. Understand the architecture and organization of Cortex microcontroller and its
programming.

2. Acquire the knowledge, techniques and skill to integrate microcontroller hardware and
software.

3. Analyze the concept of real time operating system architecture.

4. Apply microcontroller-based Embedded system knowledge to real world healthcare
application.

Syllabus:

Module I: (08 Hrs)

Introduction to embedded System: RISC Principles, ARM Processor Families, AMBA Bus
Architecture. The Cortex - M processor: Simplified view block diagram, programming model
— Registers, Operation modes, Exceptions and Interrupts, Reset Sequence, Instruction Set,
Pipeline, Bus, Priority, Vector Tables, Interrupt Inputs and Pending behavior, Fault Exceptions,
Supervisor and dependable Service Call, Nested Vectored Interrupt Controller.

Module I1: (10 Hrs)

Introduction to the Cortex microcontroller software interface standard (CMSIS), Interfacing of
GPIOs, Timers, ADC, PWM. Communication Protocols: 12C, SPI, UART, MODBUS, USB
and its Interfacing with Cortex - M Microcontrollers.

Module I11: (10 Hrs)

RTOS Concepts-Critical section, Shared Resources, Context Switching, Pre-emptive and non-
preemptive Schedulers, Priority Inversion, Mutual exclusion, Synchronization, Shared
Resources, Context Switching, Inter task communication mechanisms, Introduction to
embedded Linux.

Module 1V: (07 Hrs)
Embedded systems medical and biomedical applications MRI and CT Scanner, Sonography,
Digital Flow Sensors, Blood Pressure and Glucose Test Device, Wearable Device.

Text books:

1. The Definitive Guide to the ARM Cortex-MO0: Joseph Yiu, Elsevier, (1/E) 2011.

2. An emBedded software primer: David E Simon, Pearson education Asia, 2001.
Reference Books

1. 8085 Microprocessor: Programming and Interfacing; N. K. Srinath; PHI, 1 Edition.
2. Free scale ARM Cortex-M EmBedded Programming, Mazidi and Naimi ARM

3. Micro C/OS 1l The Real Time Kernel: Jean J. Labrosse, CMP Books,(2/E) 2002

4. EmBedded Linux Primer: christopher Hallinan, Pearson (1/E) 2007I.



Course Code 24EE03THO0604-1

Category Programme Elective-II

Course Title Deep Learning

Scheme & Credits L T P Credits Semester
3 0 0 3 VI

Course Outcomes:
On successful completion of the course, students will be able to:

1. Understand advanced deep learning architectures and training strategies.

2. Apply deep learning models for biomedical image and signal analysis.

3. Design and implement CNN, RNN, and advanced deep learning models for healthcare
applications.

4. Evaluate and interpret deep learning models using biomedical performance metrics and
ethical considerations.

Syllabus:

Module I: (07 Hrs)

Introduction to Deep Learning: Limitations of traditional machine learning in biomedical
applications, Deep learning pipeline, Brief review of neural networks, Activation functions,
Loss functions (cross-entropy, Dice loss), Optimization techniques (Adam), Regularization
methods (Dropout, Batch Normalization).

Module I1: (07 Hrs)

Convolutional Neural Networks for Medical Imaging: CNN architecture and working, Image
preprocessing techniques, Medical imaging modalities (MRI, CT, X-ray), Transfer learning,
Image classification, Introduction to segmentation (U-Net), Applications in tumor detection.

Module I11: (06 Hrs)
Deep Learning for Biomedical Signals: Time-series biomedical signals (ECG, EEG), Recurrent

Neural Networks (RNN), Long Short-Term Memory (LSTM), Gated Recurrent Unit (GRU),
Sequence modeling, Applications in disease prediction and monitoring.

Module 1V: (06 Hrs)
Advanced Deep Learning Models: Autoencoders, Variational Autoencoders (VAE),
Introduction to Generative Adversarial Networks (GANs), Basic idea of Transformers,

Multimodal learning (integration of imaging and clinical data).

Module V: (05 Hrs)




Model Evaluation and Interpretability: Performance metrics (Accuracy, Sensitivity,
Specificity, ROC-AUC, Dice coefficient), Confusion matrix, Introduction to Explainable Al
techniques (Grad-CAM, LIME).

Module VI: (05 Hrs)

Deployment and Ethical Considerations: Deployment challenges in healthcare systems, Data
privacy and security, Ethical issues in Al-based diagnosis, Regulatory overview, Case studies
in radiology and wearable health monitoring systems.

Text Books:

1. lan Goodfellow, Yoshua Bengio, Aaron Courville, Deep Learning, MIT Press, 2017.
2. Chen Y and Jain L C, Deep Learning in Healthcare - Paradigms and Applications, 1st
Edition, Springer (2020).

Reference Books:

Ethem Alpaydin, Introduction to Machine Learning, PHI Learning, 2015.

Zhou et al., Deep Learning for Medical Image Analysis, Academic Press.

Hastie, Tibshirani, Friedman, The Elements of Statistical Learning, Springer, 2009.
Goodfellow I, Yoshua B and Aaron C, Deep Learning, 1st Edition, MIT Press (2016).
Kevin P. Murphy, Machine Learning: A Probabilistic Perspective, MIT Press, 2012.
Duda R O, Hart P E and Stork D G, Pattern Classification, 2nd Edition, Wiley (2000).
Nordlinger B, Villani C and Rus D, Healthcare and Artificial Intelligence, 1st Edition,
Springer (2020).

8. Understanding Deep Learning by Simon J. D. Prince, The MIT Press, 2023.

NouhrowhE

9. Dive into Deep Learning by Aston Zhang, Zachary C. Lipton, Mu Li , Alexander J.
Smola, Cambridge University Press, 2024


https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Aston+Zhang&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Zachary+C.+Lipton&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Mu+Li&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Alexander+J.+Smola&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_4?ie=UTF8&field-author=Alexander+J.+Smola&search-alias=stripbooks

Course Code 24EE03PR0604-1

Category Programme Elective-II lab

Course Title Deep Learning lab

Scheme & Credits L T P Credits Semester
0 0 2 1 VI

Course Outcomes:

On successful completion of the course, students will be able to:

el A

Implement deep learning models using standard frameworks for biomedical data.
Apply CNN and RNN models for image and signal processing tasks.

Analyze biomedical datasets and evaluate model performance.

Interpret deep learning results using visualization techniques.

List of Experiments:

1.

ok wn

© N

10.
11.
12.

13.
14.

Introduction to deep learning tools and environment setup (Python,
TensorFlow/PyTorch) and dataset handling.

Implementation of a basic Artificial Neural Network (ANN) for classification.

Study and comparison of optimization techniques (SGD, Adam).

Implementation of Convolutional Neural Network (CNN) for image classification.
Medical image classification using CNN (X-ray/MRI dataset).

Image preprocessing techniques for biomedical images (filtering, normalization,
augmentation).

Implementation of transfer learning using pre-trained CNN models.

Implementation of image segmentation using U-Net (basic level).

Implementation of Recurrent Neural Network (RNN/LSTM) for biomedical time-series
data.

Disease prediction using LSTM on ECG/EEG dataset.

Implementation of autoencoder for feature extraction or denoising.

Performance evaluation using metrics: accuracy, sensitivity, specificity, confusion
matrix, ROC curve.

Visualization and interpretability using Grad-CAM (basic implementation).

Mini project: Design and implementation of a deep learning model for a biomedical
application.




Course Code 24EE03THO0604-2/24EE03PR0604-2

Course Title Computational Biology and Bioinformatics (TH+LAB)

Scheme and Credits L T P Credits Semester
3 0 2 4 VI

Course Outcomes

Understand the basic principles and concepts of Genomics, Proteomics.

Know the Advanced concepts and algorithm of sequence alignment and analysis.

To understand the concept of algorithm in data analysis.

Develop the analytical and experimental skills necessary to understand how
bioinformatics data is analysed using softwares.

el e

Syllabus

Module 11 (7 Hours)

Genomics and sequence analysis- Biomolecular sequence alignment, Dot matrix alignment
method, Dynamic programming, Needleman-wunsch algorithm, Smith-waterman algorithm,
Database Similarity Searches, FASTA, BLAST, Multiple sequence alignment algorithms,
CLUSTALW, MUSCLE, DALIGN, T-Coffee, Sequence logos, consensus & patterns, Basic
concept of sequence profiles, Derivation of profiles; applications, PSI-BLAST

Module 11 (7 hours)

Overview of Structural Bioinformatics- Prediction of protein structure, secondary structure
prediction methods, First, second and third generation methods, Tertiary structure prediction-
Homology modeling, Fold Recognition:1D-3D Profile-based methods, Threading methods, ab
initio methods, Structural alignments of proteins, Superimposition of structures & calculation
of RMSD , Structure-based classification of proteins: SCOP & CATH, Prediction of binding
pockets on protein structures, Structure-based function Prediction, Prediction of RNA
structures.

Module 111 (7 Hours)
Software for Biological Data analysis: BLAST, Primer designing software, EMBOSS,
ExPasy, SwissPDBviewer, Rasmol, Gene prediction Software, Galaxy (for big data analysis).

Module 1V (7 hours)

Transcriptomics- Regulation of transcription in prokaryotes and eukaryotes, dynamics in
gene expression, Principle and methodology of tools to study comparative gene expression —
RT-PCR, qRTPCR, differential display RT-PCR

Module V (7 hours)
cDNA micro-array, Northern blotting, Transcriptome analysis- RNA-seq, miRNA-seq,
miRNA-micro-array, Computational methods for Transciptome analysis and case studies

Text Book:
1) Bourne Philip E., Weissig Helge. Structural Bioinformatics (Methods of Biochemical

Analysis, V. 44), 2003. Publisher: Wiley-Liss. ISBN: 0471202002



Reference Books:
2) Leach, Andrew. Molecular Modelling: Principles and Applications. Publisher:

Prentice Hall. 2001. ISBN: 0582239338.

3) Friesner Richard A. Computational Methods for Protein Folding: advances in
Chemical Physics Volume 120 Kindle Edition. Publisher: New Y ork, John Wiley &
Sons. 2002. ISBN: 0471209554.

4) Benjamin Lewin, Jocelyn E. Krebs, Elliott S. Goldstein, Stephen T. Genes Xlth
Edition. Publisher: Kilpatrick Jones & Bartlett Publishers, 2014.



List of Practical

1. Understanding Biological data using various databases

2. Types of sequence data and databases

3. Exploring NCBI website for Bioinformatics data analysis

4. Retrieving the nucleotide sequences from the databases and performing basic operations on them

5. Retrieving and downloading genes and genome of an organism

6. Analyzing the genome bacterial genome data from taxonomy database

7. Operations on Protein structures using PDB databank

8. Exploring Flybase to understand the structural and sequence organization of Flies

9. Human Genome project and different types of genes (downloading and retrieving the correct gene)

10. Exploring all model databases to understand the biological Data



Course Code 24EE03THO0604-3

Category Programme Core Course

Course Title Medical Robotics and Automation

Scheme & Credits L T P Credits Semester
3 0 0 3 VII

Course Outcomes

On successful completion of the course, students will be able to:
1. Apply Asimov’s laws of robotics to real world problems
2. Solve robot kinematics
3. Describe medical robotics applications
4. Design robotic assistance for minimally invasive surgery and image guided
interventions.

Syllabus

Module I (8 Hours)

Basic Concepts: Definition and origin of robotics, Different types of robotics, various
generations of robots, Asimov’s law s of robotics, Degrees of freedom — dynamic stabilization
of robots

Module 11 (8 Hours)
Review of Mathematical Preliminaries, Robot Forward Kinematics - Position, velocity, and
acceleration analysis, Robot Inverse Kinematics, Manipulator Jacobian

Module 111 (8 Hours)

Introduction to medical robotics applications and paradigms, robotics exoskeleton, Robotic
control and sensing systems, human-robot interaction, Basic control concepts -impedance,
admittance.

Module 1V (8 Hours)

Minimally Invasive Surgery (MIS), Human-machine interfaces, Robot design concepts, Video
images in MIS, Augmented reality, Image-Guided Interventions, Robot compatibility with
medical imagers(e.g., MRI, US, X-ray, CT), Image segmentation and modeling, Tracking
devices, Surgical navigation, Calibration

Module V (8 Hours)

Rehabilitation and Assistive Robotics

Rehabilitation engineering , Exoskeletons, Prosthetic robotic systems, Robotic
wheelchairs, Gait training robots, Stroke rehabilitation robots, Elderly care robots,
Patient monitoring robots, 1CU robotic support systems, Wearable robotic devices

Text Book:
1..Achim Schweikard, Medical Robotics, 2015 Springer

Reference Books:
1. John J. Craig, Introduction to Robotics: Mechanics and Control, Third Edition,
Prentice-Hall (Pearson), 2005,ISBN: 0-13-123629-6.
2. P.Mikell, G. M. Weiss, R. N. Nagel, and N. G. Odraj, Industrial Robotics, Mc-Graw-
Hill




Course Code 24EE03PR0604-3

Category Programme Core Course

Course Title Medical Robotics and Automation Lab

Scheme & Credits L T P Credits Semester
0 0 2 1 VI

Course outcome

CO1: Analyze robot visualization and Denavit-Hartenberg (DH) parameters using
RoboAnalyzer for robotic manipulator modeling.

CO2: Apply supervisor mode in Webots and integrate basic concepts of ROS for robot
monitoring and control.

CO3: Understand and perform simulation of robotic systems using Webots for modeling robot
behavior and environment interaction.

CO4: Perform forward and inverse kinematics analysis of robotic manipulators using
RoboAnalyzer

CO5:Study and analyze surgical robotic systems such as da Vinci Surgical System using
SimNow and V-REP for general surgery applications.

LIST OF EXPERIMENTS

1) Study and simulation in Webot

2) Study of modification of environment and appearance and use of controller in webot.

3) Study of supervisor mode in webot and ROS

4) Study of roboanalyzer and visualization and analysis of DH parameter.

5) Study of Forward kinematics with Roboanalyzer.

6) Study of Inverse kinematics with roboanalyzer.

7) Study of forward Dynamics and simulation with Roboanalyzer.

8) Analysis of Yaskawa Robot BRABO Robot with respect to specification, component
, DH parameter,kinematics and controlling mechanism with MOTOSIM S/W .

9) Analysis of Da-vinci SimNow for General Surgery.(VREP)




Course Code 24EE03TH0605-1

Category MDM

Course Title VLSI Physical Design

Scheme & Credits L T P Credits Semester
3 0 0 3 VI

Course Outcomes:

On successful completion of the course, students will be able to:

1. Interpret the VVLSI design flow and various VLSI design styles in detail

2. Apply algorithmic graph theory and combinatorial optimization techniques, as per
requirement, to correctly formulate and solve VLSI design problems

3. Apply the algorithms for partitioning, floor planning, placement and routing of VLSI
circuits and use them to solve simple VLSI design problems.

4. Analyze Static Timing Analysis of VLSI circuits.

Syllabus:

Module 1: (06 Hrs)
Introduction to VLSI CAD : VLSI design methodologies, use of VLSI CAD tools,
Algorithmic Graph Theory and computational Complexity.

Module 2: (08 Hrs)

High-level Synthesis : Hardware Models for High-level Synthesis, Internal Representation of
the Input Algorithm, and Understanding RTL to Gate Level design mapping. Basic concept of
Static Timing Analysis (STA).

Module 3: (08 Hrs)

Partitioning: Introduction, Types of Partitioning, Classification of partitioning Algorithm, KL
algorithm.

Floor - planning: Introduction, Sliced and non-sliced planning, Polish expression, Power
planning, 10 Planning.

Placement: Introduction, classification of placement algorithms, partition based placement,
timing / congestion aware Placement.

Module 4: (08 Hrs)

Clock Tree Synthesis: Different topologies of Clock Tree Structure. Overview on Clock Mesh
implementation for High Performance designs.

Routing : Fundamental Concepts of Steiner trees, Two phases of Routing: Global routing &
detailed routing, Routing Algorithms.

Module 5: (08 Hrs)

Low Power Physical Design : Understanding Various Power Optimization algorithms (dynamic
and Leakage). Overview on implementation and complexities involved in low power PD.

SOC Physical Design : Re-convergent model of VLSI SOC Design, SOC Physical design,
advanced physical design of SOCs



Text Books:

1. VLSI Physical Design Automation: Theory and Practice: Sadig M. Sait, Habib
Youssef, McGraw- Hill 2004

2. VLSI Physical Design: From Graph Partitioning to Timing Closure: Jin Hu, Jens Lienig,
Igor L. Markov, Andrew B. Kahng, Springer, Dordrecht 2011.

Reference Books:

1. Physical Design Essentials: An ASIC Design Implementation Perspective: Khosrow
Golshan, Springer, (2007).

2. Static Timing Analysis for Nanometer Designs: A Practical Approach: J. Bhasker and
Rakesh Chadha, Springer, (2009).

3. Practical Problems in VLSI Physical Design Automation, Sung Kyu Lim, Springer,
(2008), ISBN 978-1402066269.

4. Algorithms for VLSI Design Automation: Sabih H. Gerez and John Wiley,(1998).

5. An Introduction to VLSI Physical Design: Majid Sarrafzadeh and C. K. Wong, McGraw
Hill, (1996).

6. Algorithms for VLSI Physical Design Automation: Naveed Sherwani, Kluwer Academic
Pub., (1999).



Course Code 24EEO03THO0605-2

Category MDM

Course Title Use cases of Environmental 10T

Scheme & Credits L T P Credits Semester
3 0 0 3 VI

Course Outcomes:

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

1) Select and integrate appropriate sensors and LPWAN protocols to monitor diverse environmental
parameters such as air quality, water health, and soil conditions in remote or rugged settings.

2) Architect 10T -based solutions for water distribution, precision agriculture, and waste management
that optimize resource consumption and improve operational efficiency.

3) Apply loT data analytics to build real-time monitoring systems for environmental threats, including
forest fires, industrial gas leaks, and urban pollution spikes.

4) Assess the sustainability of 10T deployments by implementing energy-harvesting methods (solar,
thermal) and edge computing to minimize the carbon footprint of the network itself.

5) Interpret environmental data into actionable insights for Air Quality Indexing (AQI) and regulatory
compliance, bridging the gap between raw sensor data and environmental governance.

Syllabus

Module 1: Environmental Sensing & Data Acquisition

Review of sensor nodes for environmental parameters (PM2.5/PM10, CO2, VOCs, dissolved oxygen,
soil moisture, noise levels); Low-power wide-area networks (LPWAN) for remote monitoring
(LoRaWAN, NB-IoT).

Module 2: Smart Water Management

Real-time water quality monitoring in rivers and lakes; 10T for wastewater treatment plants; Smart
irrigation systems using soil moisture and weather forecasting; Detecting leakages in urban water
distribution.

Module 3: Air Quality & Climate Monitoring

Urban air quality indexing (AQI) networks; Monitoring greenhouse gas emissions in industrial zones;
loT for forest fire detection and early warning systems; Wildlife tracking and biodiversity
monitoring.

Module 4: Smart Agriculture & Waste Management
Precision farming (site-specific crop management); Livestock health monitoring; 10T -enabled smart
bins and optimized waste collection routing; Circular economy and e-waste tracking.

Module 5: Edge Intelligence & Sustainability

Edge computing for reduced data latency in disaster management; Energy harvesting for self-powered
0T nodes (solar, thermal, vibration); Environmental impact of 10T (Green IoT)
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Text Books:
1. Internet of Things for Sustainable Community Development-Wireless Communications,
Sensing, and Systems by Abdul Salam, Springer Nature, 15t Edition, 2020
2. 1oT and Low Power Wireless: Circuits, Systems, and Applications by Christopher Siu. CRC
Press, 1%t Edition, 2018.

Reference Books:

1. "Precision Agriculture Technologies for Food Security and Sustainability” by Abd El-Kader
and El-Basioni.

2. "Environmental Management using the Internet of Things" (Springer Briefs) by various
authors.

3. ITU-T Reports on "L.1300 series": Specifically focusing on Green Data Centres and
Environmental Sustainability.

4. Case Studies from The LoRa Alliance: Real-world whitepapers on smart water and soil
monitoring.
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Course Code 24EE03TH0606

Category VSEC

Course Title Soft Skill Development

Scheme & Credits L T P Credits Semester
1 0 0 1 VI

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

e Understand the basic principles and concepts of effective interpersonal communication and
emotional intelligence.

e Analyze concepts and analysis of professional ethics and time management strategies in a
corporate environment.

o Develop the analytical and experimental skills necessary to understand how behavioral data
and feedback are analyzed for self-improvement.

o Apply leadership and team-building techniques to solve organizational conflicts and
improve productivity.

Syllabus

Module I (7 Hours) Introduction to Soft Skills: Definition and significance of soft skills in the
professional world. Self-Discovery: SWOT Analysis, Goal setting (SMART goals), and Action
planning. Personality development: Traits, types, and impact on workplace dynamics.

Module Il (7 Hours) Communication Skills: Verbal vs. Non-verbal communication, Body
language, and Etiquette. Listening Skills: Types of listening and barriers to effective listening.
Written communication: Professional email writing, report drafting, and technical documentation.

Module 111 (7 Hours) Interpersonal and Team Skills: Fundamentals of Group Dynamics. Team
building: Stages of team development (Tuckman’s Model). Conflict Management: Negotiation
skills and resolution strategies. Leadership styles and influencing skills.

Module 1V (6 Hours) Emotional Intelligence and Stress Management: Concept of EQ vs. 1Q.
Self-awareness, self-regulation, and empathy. Stress management: Identifying triggers, coping
mechanisms, and mindfulness. Time Management: Prioritization (Eisenhower Matrix) and
overcoming procrastination.

Module V (8 Hours) Professional Ethics and Values: Integrity, accountability, and ethical
decision-making. Workplace diversity and inclusion. Corporate social responsibility (CSR). Case
studies on ethical dilemmas in the engineering and technology sectors.

Module VI (7 Hours) Employability Skills: Resume building and cover letter writing. Interview

techniques: Mock interviews, Group Discussions (GD), and Presentation skills. Problem-solving
and critical thinking. Personal branding and professional networking (LinkedIn).
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Textbooks

e Barun K. Mitra. Personality Development and Soft Skills. Publisher: Oxford University

Press. ISBN: 9780199459742.
o Butterfield Jeff. Soft Skills for Everyone. Publisher: Cengage Learning. ISBN:
9781111823337.

Reference Books
e Goleman Daniel. Emotional Intelligence: Why It Can Matter More Than 1Q. Publisher:

Bantam Books. ISBN: 9780553383713.
o Covey Stephen R. The 7 Habits of Highly Effective People. Publisher: Free Press. ISBN:

9780743269513.

120|Page



Course Code

24EEQ3PR0607

Course Title Advanced Competitive Coding
Scheme & Credits L T P Credits | Semester
0 0 2 1 VI

course Outcomes:

On successful completion of the course, students will be able to:

1. Analyze and optimize algorithms using advanced complexity concepts and problem-solving strategies.
2. Apply advanced data structures such as trees, graphs, heaps, and hashing in solving complex problems.
3. Design solutions using dynamic programming, greedy methods, and backtracking techniques.
4. Evaluate and implement optimal solutions for medium to hard-level competitive coding and interview
problems.
Syllabus
\ Module H Topics H Platform Mapping \
Module 1: Advanced Amortized analysis, complexity
Conjpl_exn_y & trade-offs, optimization techniques LeetCode — Medium Problems
Optimization

Module 2: Advanced
Arrays & Strings

Advanced sliding window, two
pointers, hashing, string algorithms

LeetCode — “Longest Substring
Without Repeating Characters”

Module 3: Recursion &
Backtracking

Backtracking problems (N-Queens,
Rat in a Maze), subsets,
permutations

HackerRank — Backtracking
LeetCode — “Subsets”,
“Permutations”

Module 4: Advanced
Searching & Sorting

Binary search on answer, merge
sort, quick sort, order statistics

LeetCode — “Find Peak
Element”

Module 5: Trees &
Graphs

Binary trees, BST, traversals (DFS,
BFS), graph representation, shortest
path basics

LeetCode — “Binary Tree Level
Order Traversal”, “Number of
Islands”

Module 6: Advanced Data
Structures

Heap, priority queue, hashing
(map/set), disjoint sets (Union-Find)

LeetCode — “Top K Frequent
Elements”

Module 7: Dynamic
Programming

Memoization, tabulation, knapsack,
LIS, LCS, DP on grids

LeetCode — “Longest Increasing
Subsequence”, “0/1 Knapsack”

Module 8: Greedy & Bit
Manipulation

Greedy strategies, interval
problems, bitwise operations

LeetCode — “Jump Game”,
“Single Number”

Module 9: Competitive
Coding Strategy & Mock
Tests

Contest strategy, time management,
solving medium-hard problems,

mock interviews

Codeforces / LeetCode Contests




Module-wise Coding Practice Framework for Problem Solving

. Problems to Platform Choice|| Platform + Problem Count
Module Topics Solve (Level-wise) + Difficult
(Outcome) y
Module 1 - Complexity Intermediate: .
Advanced analysis, 15-20 HackerEarth HackerEarth (10 I\/I_edlum)

: A . . LeetCode (10 Medium)
Complexity & optimization problems Professional: Total: 20 (Medium
Optimization techniques LeetCode otal: 20 (Medium)
Module 2 - Sliding window, 40-50 m;ii(r:fg;ti: HackerRank (20 Medium)
Advanced Arrays |[two pointers, problems Professional: LeetCode (25 Medium/Hard)
& Strings hashing LeetCode Total: 45 (Medium-Hard)
Module 3 - Subsets, 25 30 m;ig:fg;ﬁﬁ : HackerEarth (10 Medium)
Recursion & permutations, N- bl Professional: LeetCode (20 Medium/Hard)
Backtracking Queens probliems roresstonal. Total: 30 (Medium—Hard)

LeetCode )
Module 4 ~ Binary search on Intermediate: HackerRank (10 Medium)
Advanced 25-30 HackerRank .

. answer, merge . i LeetCode (20 Medium/Hard)
Searching & sort, quick sort problems Professional. Total: 30 (Medium-Hard)
Sorting d LeetCode . B

Intermediate: .
Module 5 — Trees Tree traversal, 40-50 HackerEarth HackerEarth (15 I\/I_edmm)
BFS, DFS, . ] LeetCode (30 Medium/Hard)
& Graphs shortest path problems Professional: Total: 45 (Medium—-Hard
P LeetCode ' edium-Hard)
Intermediate: :
Module 6 — . HackerRank (10 Medium)
Advanced Data H_efap., hashing, ~125-30 Hackerl_?ank. LeetCode (20 Medium/Hard)
Structures disjoint sets problems Professional: Total: 30 (Medi Hard
uctu LeetCode otal: 30 (Medium-Hard)
Intermediate: :
Module_ - Knapsack, LIS, ||40-50 HackerEarth HackerEarth (15 Medlum)
Dynamic ; . LeetCode (30 Medium/Hard)
Programmin LCS, DP patterns |problems Professional: Total- 45 (Medium—-Hard
g g LeetCode - 45 (Medium-Hard)
Module 8 — Greec_iy Intermediate: HackerRank (10 Medium)
. algorithms, 25-30 HackerRank .
Greedy & Bit S . . LeetCode (20 Medium/Hard)
Manioulation bitwise problems Professional: Total: 30 (Medi Hard
b operations LeetCode otal: 30 (Medium-—Hard)
. ) LeetCode (30 Medium/Hard)
Module 9 — Mock contests, {5060 Professional: Codeforces (20 Contest
Contest & . LeetCode, i
mixed problems |[problems Problems) Total: 50
Placement Prep Codeforces

(Medium-Hard)
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Course Code 24EEO3HT0601

Category Honors

Course Title Computer Aided Drug design and Chemoinformatics

Scheme & Credits L T P Credits Semester
3 1 0 4 VI

Course Outcomes
At the end of the course the student will be able to

1. Understand the basic principles and concepts of Molecular Docking

2. concepts and analysis of Computer aided drug design

3. Develop the analytical and experimental skills necessary to understand how
Chemoinformatics data is analysed using software.

4. Tounderstand computer aided drug design

Syllabus:

Module 1 (7 Hours)

Representation of chemical compounds: 1D, 2D, 3D, SMILES, InChl, Fingerprints (Daylight),
Matrices, Connection Tables, mol & sdf files, Markush structures, Rotatable bonds and conformers,
Molecular surfaces, Representation of reactions, Searching chemical structures- Exact
(Canonicalizing SMILES: Morgan, CANGEN), Substructure, Superstructure and Similarity search
(Tanimoto, Euclidean and Tversky index)

Module 11 (7 Hours)

Clustering small molecules: Hierarchical and non-hierarchical methods, 3D pharmacophore-based
searching: Common Pharmacophore features, building hypotheses and searching database,
Chemical Databases: CSD, Pubchem, other relevant databases, Quantitative Structure Activity
Relationship (QSAR), Structure descriptors: topological and shape indices, Training and test data
set, Applicability domain, 2D QSAR.

Module 111 (Hours)

Combinatorial chemistry and Library Design, Historical methods: Mix and Split library design and
Iterative deconvolution, Computer based methods, Diversity analysis, Lipinski Rules, Tools for
cheminformatics algorithm development.

Module 1V (6 hours)
Overview of molecular modeling- Potential energy surfaces, Molecular mechanics, Force fields,
Molecular Docking, Flexible and Rigid Docking, Concept of free energy, Virtual screening.

Module V (8 hours)

History of drug discovery & modern discovery process, Drug vs inhibitor (kinds of inhibitors:
competitive, uncompetitive etc), Inhibition constants: 1C50, Ki, LD50 , Target identification and
Validation, Polypharmacology, Sources of small molecules: High throughput screening and
molecular libraries initiative, natural and synthetic products, commercial libraries.

Module VI (7 hours)
Ligand based: 3D QSAR — Alignment & Non-alignment based, Pharmacophore modeling,@@g&gge
based screening, Bioisosteres, Structure based: Virtual screening, Ensemble based screening, De



novo methods, Pharmacophores, ADMET & predictions, Pharmacogenomics: pharmacokinetics,
pharmacodynamics and case studies of variations in drug response, Success stories of rational
design

Textbook:

1) Hinchliffe Alan. Molecular modelling for beginners. Publisher: John Wiley and Sons Ltd.
2008. ISBN: 978 0470513149

2) Young David. Computational drug design: A Guide for Computational and Medicinal
Chemists. Publisher: Wiley. 2009. ISBN: 9780470126851

Reference Books

1) Schlick, T. Molecular modelling and simulation: an interdisciplinary guide. Publisher:
Springer. 2002. ISBN: 0-387-95404-X

2) Hinchliffe Alan. Molecular modelling for beginners. Publisher: John Wiley and Sons
Ltd. 2008. ISBN: 978 0470513149

3) Gasteiger Johann, Engel Thomas. Chemoinformatics: A Textbook. Publisher: Wiley-
VCH; 1st edition. 2003. ISBN: 3527306811.

4) Bajorath Jurgen. Chemoinformatics and computational chemical biology. Publisher:
Humana Press. 2011. ISBN: 9781607618386

5) Young David. Computational drug design: A Guide for Computational and Medicinal
Chemists. Publisher: Wiley. 2009. ISBN: 9780470126851

6) Stroud, Robert et al. Computational and Structural Approaches to Drug Discovery:
LigandProtein Interactions. Publisher: Royal society of chemistry : Cambridge ISBN:
0854043659
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	Semester I
	Semester II
	Semester III
	Semester IV
	Semester V
	Semester VI
	Semester VII/VIII
	Semester VIII/VII
	HONORS Specialization in Bioinformatics
	Course Outcomes
	On successful completion of the course, student will be able to
	1. Apply fundamental knowledge of quantum mechanics to examine electrons behavior
	in solids at the quantum level.
	2. Classify materials on the basis of band theory and its importance for semiconductors.
	3. Outline the difference between intrinsic and extrinsic semiconductors and explain
	their carrier transport phenomena in semiconductor.
	4. Illustrate the working and design aspects for the various photonic devices like LEDs,
	solar-cells and LASER diodes.
	Textbooks:
	ReferenceBooks:
	ListofExperiments
	Course Outcomes
	Syllabus
	Text Books
	Reference Books
	List of Experiments


	Course Outcomes (1)
	On successful completion of the course the students will be able to achieve the following:
	CO1. Demonstrate effective use of word power in written as well as oral communication.
	CO2. Understand the techniques of listening and apply the techniques of reading comprehension used in professional communication.
	CO3.Apply the principles of functional grammar in everyday as well as professional communication.
	CO4. Effectively implement the comprehensive principles of written communication by applying various writing styles.
	CO5. Create precise and accurate written communication products.
	Module-1: Vocabulary Building
	1.1 Importance of using appropriate vocabulary
	1.2 Techniques of vocabulary development
	1.3 Commonly used power verbs, power adjectives and power adverbs.
	1.4 Synonyms, antonyms, phrases & idioms, one-word substitutions and standard abbreviations
	Module -2: Listening and Reading Comprehension
	2.1 Listening Comprehension: active listening, reasons for poor listening, traits of a
	good listener, and barriers to effective listening
	2.2 Reading Comprehension: types and strategies.
	Module -3: Functional Grammar and Usage
	3.1 Identifying Common Errors in use of: articles, prepositions, modifiers, modalauxiliaries, redundancies, and clichés
	3.2 Tenses
	3.3 Subject-verb agreement, noun-pronoun agreement
	3.4 Voice
	Module-4: Writing Skills
	4.1 Sentence Structures
	4.2 Sentence Types
	4.3 Paragraph Writing: Principles, Techniques, and Styles
	Module-5: Writing Practices
	5.1 Art of Condensation: Précis, Summary, and Note Making
	5.2 Correspondence writing techniques and etiquettes – academic writing
	5.3 Essay Writing
	Reference Books
	1. Communication Skills. Sanjay Kumar and PushpLata. Oxford University Press.2011.
	2. Practical English Usage. Michael Swan. OUP. 1995.
	3. Remedial English Grammar. F.T. Wood. Macmillan.2007
	4. On Writing Well. William Zinsser. Harper Resource Book. 2001
	5. Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press.
	2006.
	6. Exercises in Spoken English. Parts. I-III. CIEFL, Hyderabad. Oxford University
	Press
	Course Outcomes (2)
	On completion of English Lab course, students will be able to achieve the following:
	CO1: Apply effective listening and speaking skills in professional and everyday conversations.
	CO2: Demonstrate the techniques of effective Presentation Skills
	CO3: Evaluate and apply the effective strategies for Group Discussions
	CO4: Analyze and apply the effective strategies for Personal Interviews
	CO5: Implement essential language skills- listening, speaking, reading, and writing Syllabus
	List of practicals:
	Computer Assisted + Activity Based Language Learning
	Practical 1: Everyday Situations: Conversations and Dialogues – Speaking Skills
	Practical 2: Pronunciation, Intonation, Stress, and Rhythm
	Practical 3: Everyday Situations: Conversations and Dialogues – Listening Skills
	Activity Based Language Learning
	Practical 4: Presentation Skills: Orientation & Mock Session
	Practical 5: Presentation Skills: Practice
	Practical 6: Group Discussions: Orientation & Mock Session
	Practical 7: Group Discussions: Practice
	Practical 8: Personal Interviews: Orientation & Mock Session
	Practical 9: Personal Interviews: Practice
	Course Outcomes (3)
	Syllabus
	Recommended reading
	Course Outcomes (4)
	Syllabus (1)
	Recommended reading (1)
	Course outcome:
	Syllabus (2)
	Practical 8: Portfolio finalization and presentation in selected genre.
	Course outcome
	Syllabus (3)
	Recommended reading (2)
	Course outcomes:
	Recommended reading (3)
	Course outcome: (1)
	Syllabus (4)
	Practical 5: Explore layering paint and capturing the quality of light with paint.
	Reference material
	Course outcome: (2)
	Syllabus (5)
	Reference material (1)
	Course outcomes
	On completion of course, students will be able to achieve the following:
	CO1: Develop a holistic perspective of life.
	CO2: Better understanding of inter-personal relationships and relationship with society and nature.
	CO3: An ability to strengthen self-reflection.
	Module 1:- Aspirations and concerns
	Need for Value Education: Guidelines and content of value education.
	Exploring our aspirations and concerns: Knowing yourself, Basic human aspirations
	Need for a holistic perspective, Role of UHV; Self-Management: harmony in human being.
	Module 2:- Health
	Harmony of the Self and Body, Mental and physical health; Health for family, friends and society.
	Module 3:- Relationships and Society
	Harmony in relationships, Foundational values: Trust, Respect, Reverence for excellence, Gratitude and love; harmony in society; harmony with nature.
	Reference Material
	The primary resource material for teaching this course consists of
	Text book:
	R.R Gaur, R Sangal, G P Bagaria, A foundation course in Human Values and professional Ethics, Excel books, New Delhi, 2010, ISBN 978-8-174- 46781-2
	Reference books:
	a) B L Bajpai, 2004, Indian Ethos and Modern Management, New Royal Book Co., Lucknow. Reprinted 2008.
	b) PL Dhar, RR Gaur, 1990, Science and Humanism, Commonwealth Purblishers.
	c) Sussan George, 1976, How the Other Half Dies, Penguin Press. Reprinted 1986, 1991
	d) Ivan Illich, 1974, Energy & Equity, The Trinity Press, Worcester, and HarperCollins, USA
	e) Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W. Behrens III, 1972, limits to Growth, Club of Rome’s Report, Universe Books.
	f) SubhasPalekar, 2000, How to practice Natural Farming, Pracheen(Vaidik) KrishiTantraShodh, Amravati.
	g) A Nagraj, 1998, JeevanVidyaekParichay, Divya Path Sansthan, Amarkantak.
	h) E.F. Schumacher, 1973, Small is Beautiful: a study of economics as if people mattered, Blond & Briggs, Britain.
	i) A.N. Tripathy, 2003, Human Values, New Age International Publishers.
	Laboratory Outcomes
	The students will learn to:
	List of Experiments
	Suggested Books

	Course Outcomes (5)
	MODULE II: Concept of inheritance, methods of derivation, use of super keyword and final keyword in inheritance, run time polymorphism, abstract classes and methods, Interface, implementation of interface, creating packages, importing packages, static...
	MODULE III: Exceptions, types of exception, use of try catch block, handling multiple exceptions, using finally, throw and throws clause, user defined exceptions, file handling in Java, Serialization, Generics, generic class with two type parameter, b...
	MODULE IV: Multithreading: Java Thread models, creating thread using runnable interface and extending Thread, thread priorities, Thread Synchronization, InterThread communications.
	Text Books:
	Reference Books:
	Course Outcomes:
	Module I: (8 Hrs.)
	Fundamentals of Anatomy, Cells and Tissues:
	Introduction to Human Body; Cell Level Organization; Types of cell and their function; Tissue Level Organization; Types of Tissue and there function.
	Module II: (06 Hrs.)
	Integumentary System and Special senses:
	Structure and Function of Skin; Accessory structures of skin; Skin Wound Healing; Development and Aging of Integumentary System; Anatomy and Physiology of Olfaction, Gustation, Vison, Hearing and Equilibrium senses; Aging of senses
	Module III: (05 Hrs.)
	Skeletal System:
	Structure and Function of Bone and the Skeletal System; Bone formation; Fracture and Repair; Types of Bones; Structure and Function of Axial and Appendicular Skeleton; Joint and its classification; Types of Movements at Synovial Joints and Types of Sy...
	Module IV: (04 Hrs.)
	Muscular System:
	Overview of Muscular Tissue; Skeletal Muscle Tissue; Working of Muscle Fibers; Metabolism; Control of Muscle Tension; Types of Muscle Fiber and Tissue; Regeneration; Development and Aging of Muscle.
	Module V: (04 Hrs.)
	Digestive System:
	Overview of the Digestive System; Layers of the GI Tract; Neural Innervation of the GI Tract; Structure and Function of Organs of Digestive system; Phases of Digestion; Development and Aging
	Module 6: (04 Hrs.)
	Excretory system
	Overview of Renal Physiology; Anatomy and Physiology of the Kidney; Glomerular Filtration; Reabsorption and Secretion; Waste Management of in other body system; Aging of Urinary System
	Text Book:

	1. Principles of Anatomy & Physiology, 13th Edition, Gerard J. Tortora and Bryan Derrickson, John Wiley & Sons, Inc
	Reference Books: (1)
	List of Experiments Based on the Syllabus:
	List of Experiments:
	Course Outcomes:
	Syllabus:
	Course Outcomes: (1)
	Course Outcomes: (2)
	1. Develop a 3-D solid model of a part
	2. Understand FDM 3D printing method and its applications. ​
	3. Create G-Code files through slicing process
	4. Demonstrate proficiency in using tools like 3D printers and laser cutters
	5. Digital portfolio, documenting the design project and fabrication process.
	List of Experiments: (1)
	1. Prepare a solid 3-D model of a component or a part using geometric modeling software
	2. Create a G-Code File through slicing the STL file of the 3-D part
	3. Classification 3-D printing processes, materials used and applications
	4. FDM machine nomenclature, operations and 3-D printing
	5. Post processing of 3-D printed part
	6. Laser cutting machine operations and profile cutting
	7. Reverse Engineering though 3D Scanning operation and STL file generation
	Course Outcome:
	Syllabus: (1)

	Course Outcomes: (1)
	Syllabus (6)
	Text Book
	Reference Books (1)
	Course Outcomes:
	List of Experiments:
	Course Outcomes
	Syllabus
	Course Outcomes (1)
	Syllabus (1)
	Course Outcomes (2)
	Syllabus (2)
	Text Books
	Reference Books
	Experiments based on above syllabus:
	List of Experiments (Biomedical Engineering UG)
	Experiment 1: Study of Software Engineering Process Models
	Experiment 2: Requirement Analysis for Biomedical System
	Experiment 3: Software Design for Medical Application
	Experiment 4: Agile & Scrum Implementation
	Experiment 5: Test Case Design for Biomedical Software
	Experiment 6: Black Box and White Box Testing
	Experiment 7: Automated Testing
	Experiment 8: Software Effort Estimation
	Experiment 9: Project Scheduling & Resource Allocation
	Experiment 10: Software Quality & Risk Analysis


	Course Outcomes: (2)
	Course Outcomes:
	Experiments
	Text Books:

	Course Outcomes (6)
	Syllabus (7)
	Module I: (7 Hrs)
	Module II: (5 Hrs)
	Module III: (5 Hrs)
	Module IV: (6 Hrs)
	Module V: (6 Hrs)
	Module VI: (6 Hrs)

	Course Outcomes (COs)
	Experiments list
	Database designing, data acquisition- Data Abstraction, Data Models, Flat file, relational, network databases, Instances & Schemes, Entity, attributes, E-R Model Entity and entity sets o Relations and relationship sets, E-R diagrams o Reducing E-R Dia...

	1) Mastering Python for Bioinformatics: How to Write Flexible, Documented, Tested Python Code for Research Computing (Grayscale Indian Edition)
	Course Outcome:
	Introduction  to MEMS & BioMEMS: Benefits of Miniaturization, Types of MEMS: Optical MEMS, Bio- MEMS, RF- MEMS, Microfludics, Success Stories, Pressure sensor, Accelerometer, BioMEMS in healthcare

	Course Outcomes:
	Module V: (6 Hours)
	Major NLP Applications, Information Retrieval Systems, Social Network Analysis, Sentiment Analysis.
	Information Extraction, Named Entity Recognition, Text Classification, Text Summarization Systems,
	Machine Translation, Word Alignment, Content Recommendation System, Answering Questions
	Textbook
	Reference Book
	Genome projects – importance, objectives and strategies   Genome markers and mapping: STS, EST, RFLP, SNP. Genome sequencing – First, Second and Next generation sequencing platforms  Genome sequence assembly,  Output file formats, Quality assessment o...
	Module IV (9 Hours)
	Overview of Bioinformatics resources on the web-NCBI/EBI/EXPASY etc., Nature of biological data and formats,  Biological literature databases ,  PubMed,  Nucleic acid sequence databases ,GenBank, EMBL, DDBJ , RefSeq, dbSTS, dbEST , Protein sequence da...
	Module V (6 Hours)



	Course Outcomes: (3)
	Syllabus:
	Module I: (07 Hrs)
	Module II: (07 Hrs)
	Module III: (06 Hrs)
	Module IV: (06 Hrs)
	Module V: (05 Hrs)
	Module VI: (05 Hrs)

	Text Books: (1)
	Reference Books: (2)
	Course Outcomes: (4)
	List of Experiments:
	Course Outcomes
	Syllabus
	Course Outcomes:
	1. Interpret the VLSI design flow and various VLSI design styles in detail
	2. Apply algorithmic graph theory and combinatorial optimization techniques, as per requirement, to correctly formulate and solve VLSI design problems
	3. Apply the algorithms for partitioning, floor planning, placement and routing of VLSI circuits and use them to solve simple VLSI design problems.
	4. Analyze Static Timing Analysis of VLSI circuits.
	Syllabus:
	Text Books:
	Reference Books:
	Course Outcomes

	Course Outcomes: (1)
	On successful completion of the course, students will be able to:
	Syllabus (1)


