ELECTRONICS AND COMMUNICATION ENGINEERING

B.Tech. VII Semester
Electronics and Communication Engineering
S. Course Code Course Title Periods Evaluation Scheme End Total | Credits|
No. Semester
L|T|P|CT|TA | Total | PS TE | PE
# #

1. KHU701/KHU702 | HSMC -1 "/HSMC-2 31010l 30 20 50 100 150 3
2. KEC-071-074 Department Elective -1V 31o0lol 30| 20 50 100 150 3
3. KEC-075-076 Department Elective -V 31olol 30| 20 50 100 150 3
4 Open Elective-II 3(ofo]30 |20 s0 100 150 3
5. KEC-751X Lab for Department Elective- | 0 | 0 | 2 25 25 50 1
6. KEC-752 Mini Project or Internship olol2 50 50 1

Assessment**
7. KEC-753 Project I olols 150 150 4

MOOCs

(Essential for Hons. Degree)

Total 850 18
Course Code Course Title

Department Elective-I
KEC-071 Digital Image Processing
KEC-072 VLSI Design
KEC-073 Optical Network
KEC-074 Microwave & Radar Engineering
Department Elective-11

KEC-075 Information Theory & Coding
KEC-076 Wireless & Mobile Communication
KEC-077 Micro & Smart Systems
KEC-078 Speech Processing
Course Code ***Elective Lab
KEC751A Digital Image Processing Lab
KEC751B VLSI Design Lab
KEC751C Optical System and Networking Lab
KEC751D Microwave & Radar Engineering Lab

***Students will opt one subject from the list of Department Elective-IV with its corresponding lab. i.e. if someone has
opted Digital Image Processing (KEC071) from Department Elective-IV then it will be mandatory to opt the DIP Lab
(KEC751A).

Curriculum & Evaluation Scheme (VII & VIII semester) Page 2



ELECTRONICS AND COMMUNICATION ENGINEERING

B.Tech. VIII Semester
Electronics and Communication Engineering
S. Course Course Title Periods Evaluation Scheme End TotalCredits
No. | Code Semeste
L|T|P|CT|TA| Total | PS|TE PE
1. [KHU801/K | HSMC -1 "/HSMC-2 *
HUS02 310 30| 20| 50 100 150 3
2 Open Elective —III 310[0]30|20]| 50 100 150 | 3
3. Open Elective -1V 310 30 | 20 50 100 150 3
4 [KEC-851  [Project I1 0lols 100 300( 400 | 9
MOOCs
(Essential for Hons.
Total 850 | 18
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B.Tech 4™ Year
VII Semester
Syllabus
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ELECTRONICS AND COMMUNICATION ENGINEERING

IKEC-071 |Digital Image Processing | 3L:0T:0P | 3 Credits |
Unit Topics Lectures
I |Introduction: Overview of Image Processing, Application area of image 8

processing, Digital Image Representation, Types of images, Digital Image
Processing Operations, Fundamental steps in DIP, Overview of Digital Image
Systems, Physical Aspect of Image Acquisition, biological Aspect of Image
Acquisition, sampling & quantization, Digital Halftone Process, Image storage
and File formats.

II [Image Enhancement: Need for image enhancement, Image enhancement 8
operations, Image enhancement in spatial domain, histogram based techniques,
Spatial Filtering concepts, Image smoothing and sharpening spatial and frequency
domain filters, homomorphic filtering.

Image Restoration: Introduction to degradation, types of Image degradations,
image degradation models, noise modeling, estimation of degradation functions,
Image restoration in presence of noise only, periodic noise and band pass and
band reject filtering, difference between enhancement & restoration, Image
restoration techniques.

III Image Transforms: Need for image transforms, Properties of Fourier transform, 8
IDiscrete cosine transform, Discrete sine transform, Hadamard transform, Haar
transform, Slant transform, SVD and KL transforms.

IV |Image Compression: Image compression model, type of redundancy, 8
compression algorithms and its types, lossless compression algorithms, lossy
compression algorithms, image and video compression standards.

V [mage Segmentation: Introduction, Detection of Discontinuities, Edge 8
Detection, Hough Transforms and Shape Detection, corner detection, Principle of
thresholding, Principle of region - growing.

Text Book:
1. Rafael C. Gonzalez Richard E woods Steven L. Eddins, ‘‘Digital Image Processing’’, Mc
Graw Hill, 3rd Edition, 2008.
2. Anil K Jain, “Fundamentals of Digital Image Processing”, Prentice-Hall of India Pvt. Ltd,
1989.

Reference Books:
1. Jayaraman, “Digital Image Processing”, Tata Mc Graw hill Education, India, 2009.
2. S. Sridhar, “Digital Image Processing”, OXFORD University Press, Second Edition, 2011.

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

1. Describe the concept and need for image processing.

2. Implement the various techniques for image enhancement and restoration both in spatial and
frequency domains.

3. Interpret the various types of image transforms and their properties.

4. Distinguish between lossless and lossy image compression algorithms and examine their
performances in spatial and frequency domains.

5. Examine the various image segmentation techniques.
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| KEC-072 | VLSI Design | 3L:0T:0P | 3 Credits |

Unit

Topics Lectures

I

Introduction: VLSI Design flow, general design methodologies; critical path 8
and worst case timing analysis, overview of design hierarchy, layers of
abstraction, integration density and Moore's law, VLSI design styles,
ackaging, CMOS Logic, Propagation Delay definitions, sheet resistance.

11

Interconnect Parameters: Resistance, Inductance, and Capacitance, skin 8
effect and its influence , lumped RC Model, the distributed RC Model,
transient Response, RC delay model, Linear Delay Model, Logical Effort of
Paths, Scaling.

I

Dynamic CMOS design: steady-state behavior of dynamic gate circuits, 8
noise considerations in dynamic design, charge sharing, cascading dynamic
gates, domino logic, np-CMOS logic, problems in single-phase clocking, two-
phase non-overlapping clocking scheme, Sequential CMOS Logic Circuits,
Layout design.

v

Semiconductor Memories: Dynamic Random Access Memories (DRAM), 8
Static RAM, non-volatile memories, flash memories, Pipeline Architecture.
Low — Power CMOS Logic Circuits: Introduction, Overview of Power
Consumption, Low — Power Design through voltage scaling,

Introduction to Testing: Faults in digital circuits. Modeling of faults, 8
Functional Modeling at the Logic Level, Functional Modeling at the Register,
Structural Model and Level of Modeling.

Design for Testability, Ad Hoc Design for Testability Techniques,
Controllability and Observability, Introduction to Built-in-self-test (BIST)
Concept.

Text Book:

1.

2.

3.

Sung-Mo Kang & Yosuf Leblebici, “CMOS Digital Integrated Circuits: Analysis &
Design”,Mcgraw Hill, 4th Edition.

Neil H.E.Weste, David Money Harris, “CMOS VLSI Design — A circuits and Systems
Perspective” Pearson, 4th Edition.

D. A. Pucknell and K. Eshraghian, “Basic VLSI Design: Systems and Circuits”, PHI, 3rd
Ed.,1994.

Reference Books:

1.

2.

R. J. Baker, H. W. Li, and D. E. Boyce , " CMOS circuit design, layout, and simulation",
Wiley-IEEE Press,2007.
M. Abramovici, M.A. Breuer and A.D. Friedman, "Digital Systems and Testable Design" ,
Jaico Publishing House.

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

1.
2.

3.

4.

5.

Express the concept of VLSI design and CMOS circuits and delay study.

Analyze mathematical methods and circuit analysis models in analysis of CMOS digital
electronics circuits.

Design and analyze various combinational & sequential circuits based on CMOS
technology.

Examine power logic circuits and different semiconductor memories used in present day
technology.

Interpret faults in digital circuits, Fault Models and various Testing Methodologies.
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KEC-073 ‘Optical Networks ‘3L:0T:0P ‘3 Credits
Unit Topics Lectures
1 Introduction to Optical Network:- Optical Networks: multiplexing |8

techniques, second generation optical networks. The optical layer, optical
packet switching. Transmission Basics: wavelength, frequencies and
channel spacing, wavelength standards. Non linear Effects: Effective length
and area, stimulated brillouin scattering, stimulated raman scattering,
Propagation in a non linear medium, self phase modulation, cross phase
modulation Four wave mixing

II Components:-Couplers: Principles of operation, Conservation of energy, |8
Isolators and circulators: Principles of operation Multiplexers and filters:
Gratings, diffraction pattern, Bragg grating, Fiber gratings, Fabry-perot
filters, multilayers dielectric thin — film filters, Mach-Zehnder
interferometers, Arrayed waveguide grating, Acousto-optic tunable filter,
High channel count multiplexer Architecture. Switching : large optical
switches, Optical switch Technologies, large electronic switches

wavelength converters: Optoelectronic Approch , optical grating,
interferometric techniques wave mixing. Crosstalk: Intra-channel crosstalk,
interchannel

crosstalk, crosstalk in Networks, Bidirectional system crosstalk reduction.
I Networks- SONET/SDH: Multiplexing, SONET/SDH layers, SONET 8
Frame structure, SONET/SDH physical layer, Elements of a SONET/SDH
infrastructure. ATM: Function of ATM, Adaptation layers, Quality of
service. IP: Routing and forwarding, QOS, WDM Network elements:
Optical line terminals, Optical line amplifiers, Optical add/Drop
multiplexers: Architecture, reconfigurable OADMS, Optical cross
connects: All optical OXC configuration

IV [WDM Network Design Cost Trade-offs, Light path Topology Design, and (8
Routing and wavelength assignment problems, Dimensioning Wavelength
Routing Networks, Network Survivability, Basic Concepts, Protection in
SONET/SDH, Protection in client layer, Optical Layer Protection,
Different Schemes, Interworking between Layers, Access Networks,
INetwork Architecture Overview, Enhanced HFC, FTTC, PON evolution

\% Optical Switching, OTDM, Synchronization, Header Processing, Buffering, |8
Burst Switching, Deployment Considerations- SONET/SDH core Network

Text Books:
1. R. Ramaswami, & K. N. Sivarajan, “Optical Networks a Practical perspective”,Morgan
Kaufmann Publishers, 3rd Ed.
2. U. Black, “Optical Networks: Third Generation Transport Systems”/ PearsonEducations
Reference Books:
1. Biswanath Mukherjee “Optical WDM Networks” Springer Pub 2006
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Course Outcomes: At the end of this course students will demonstrate the ability to:

1.

2.

3.

Express the multiplexing techniques, second generation optical networks, optical layer, and
optical packet switching.

Explain the concept of Principles of operation, Conservation of energy, [solators and
Circulators: Principles of operation.

Classify the basics of Multiplexing, SONET/SDH layers, SONET Frame structure,
SONET/SDH physical layer, Elements of a SONET/SDH infrastructure.

Interpret the knowledge of Routing and wavelength assignment problems, Dimensioning
Wavelength Routing Networks, Network Survivability.

Analyse the working of OTDM, Synchronization, Header Processing, Buffering, Burst
Switching, Deployment Considerations- SONET/SDH core Network.
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| KEC-074 | Microwave & Radar Engineering | 3L:0T:0P | 3 Credits |
Unit Topics Lectures
I Transmission Line: Transmission line equations & solutions, reflection |10

and transmission coefficient, standing wave, standing wave ratio, line
impedance and admittance, Introduction to strip lines, Microstrip
Transmission line (TL).

Wave Guide: Rectangular Wave guide -Field Components and Parameters,
TE, TM Modes, Dominant Mode, Circular Waveguides: TE, TM modes.
'Wave Velocities, Wave guide Cavities.

I  |Passive microwave devices: Microwave Junctions and Couplers, Scattering |8
Matrix, Passive microwave devices: Microwave Hybrid Circuits,
Terminations, Attenuators, Phase Shifters, Microwave Propagation in
ferrites, Faraday Rotation, Isolators, Circ ulators. S parameter analysis of all
components.

IIT Microwave tubes : Microwave Tubes: Limitation of Conventional Active|7
Devices at Microwave frequency, Two Cavity Klystron, Reflex Klystron,
Magnetron, Traveling Wave Tube, Backward Wave Oscillators: Their
Schematic, Principle of Operation, Performance Characteristic and their|
applications.

IV Microwave Measurements: Measurement of Insertion Loss, Frequency,
Cavity Q, Dielectric Constant, Scattering Parameters, Noise Factors, Return
Loss, Impendence; VSWR Metering and Measurement, High Power
Measurement; Power Meters, Microwave Amplifiers.

\4 Introduction to RADAR systems: RADAR Block diagram, RADAR |8
Range equation, Probability of detection of false alarm, Integration of
RADAR pulses, RADAR cross section of targets, MTI RADAR, CW
RADAR.

Text Books:

1. Liao, S.Y., “ Microwave Devices & Circuits”, 3™ Edition, Prentice Hall of India
Publication, 1995.

2. Sushrut Das, “Microwave Engineering”, 1* Edition, Oxford University Publication, 2015.

3. M.I Skolnik, “Introduction to Radar Engineering “, 3" Edition, Tata McGraw Hill
Publication, 2001.

Reference Books:

1. A Das and S.K. Das, “Microwave Engineering”, 1" Edition, Tata McGraw Hill

Publication, 2000.

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

1. Analyze various parameters and characteristics of the transmission line and waveguide
and also use of wave guide component as per applications.

2. Describe, analyze and design simple microwave circuits and devices e g couplers,
Attenuators, Phase Shifter and Isolators. Student will also understand the microwave
propagation in ferrites.

3. Analyze the difference between the conventional tubes and the microwave tubes for the
transmission of the EM waves.

4. Acquire knowledge about the handling and measurement of microwave equipment.

5. Differentiate different Radars, find applications and use of its supporting systems.

-
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| KEC-075 |Information Theory & Coding | 3L:0T:0P | 3 Credits |

Unit

Topics Lectures

It

Entropy: Entropy, Joint Entropy and Conditional Entropy, Relative Entropy and 8
Mutual Information, Relationship Between Entropy and Mutual Information,
Chain Rules for Entropy, Relative Entropy and Mutual Information, Jensen’s
Inequality and Its Consequences, Log Sum Inequality and Its Applications, Data-
Processing Inequality, Fano’s Inequality.

II

Asymptotic Equipartition Property: Asymptotic Equipartition Property 8
Theorem.

Consequences of the AEP: Data Compression, High-Probability Sets and the
Typical Set Data Compression: Examples of Codes, Kraft Inequality, Optimal
Codes, Bounds on the Optimal Code Length, Kraft Inequality for Uniquely
Decodable Codes, Huffman Codes, Optimality of Huffman Codes, Shannon—
Fano—Elias Coding.

III

Channel Capacity: Channel Capacity for Various Binary Channels, Symmetric 8
Channels, Properties of Channel Capacity, Preview of Channel Coding Theorem,)
Jointly Typical Sequences, Channel Coding Theorem, Channel capacity Theorem.

v

Block Codes: Introduction to block codes, Single-parity check codes, Product 8
codes, Repetition codes, Hamming codes, Minimum distance of block codes, Soft-
decision decoding, Automatic-repeat-request schemes.

Linear Block codes: Definition of linear Block Codes, Generator matrices,
Standard array, Parity-check matrices, Error detection and correction.

Convolution codes: Encoding convolutional codes, Generator matrices for 8
convolutional codes, Generator polynomials for convolutional codes, Graphical
representation of convolutional codes, Viterbi Algorithm, Binary Cycle Codes,
BCH codes. RS codes, Golay codes.

Text Books:

1.
2.
3.

4.
5.

Bose, Information Theory, Coding and Cryptography, McGraw-Hill Education, 3 Edition,
(2016).

Joy A. Thomas, Thomas M. Cover, “Elements of information theory”, Wiley-Interscience; 2™ edition
(July 18, 2006).

S. Gravano, “Introduction to Error Control Codes” OUP Oxford (24 May 2001).

Robert B. Ash, “Information Theory”, Dover Publications (November 1, 1990).

Todd k Moon, “Error Correction Coding: Mathematical Methods and Algorithms ” Wiley, 2005.

Reference Books:

1.
2.
3.

Simon Haykin, “Digital communication”, John Wiley.

Ranjan Bose, “ITC and Cryptography”, Tata McGraw-Hill.

Roberto Togneri, Christopher J.S deSilva, “Fundamentals of Information Theory and
Coding Design”, CRC Press.

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

L.
2.

3.

Explain each block involved in digital communication thoroughly with applications.

Apply the knowledge of basic concepts of probability and entropies to analyze the behavior of a
communication system.

Analyze the use of source coding and evaluating all the techniques of source coding.

Examine the significance of channel coding and evaluating all available techniques of channel coding
and decoding with challenges.

Examine various error control coding techniques.
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| KEC-076 | Wireless and Mobile Communication | 3L:0T:0P | 3 Credits |
Unit Topics Lectures
1 'Wireless Communication Fundamentals: 8

Evolution of mobile radio communication fundamentals. General Model
of Wireless Communication Link, Types of Signals, Cellular
Infrastructure, Cellular System Components, Antennas for Cellular
Systems, Operation of Cellular Systems, Channel Assignment,
Frequency reuse, Channel Assignment strategies, Handoff Strategies
Cellular Interferences, Sectorization; Wireless Channel and Radio
Communication, Free Space Propagation Model, Channel Noise and
Losses, Fading in Land Mobile Systems, Multipath Fading, Fading
Effects on Signal and Frequency, Shadowing; Wireless Channel
Modeling: AWGN Channel, Rayleigh Channel, Rician Fading Channel,
Nakagami Fading Channel, Ocumura and Hata Path Loss Model;
Channel Modeling: Stochastic, Flat Fading, Wideband Time-Dispersive
Channel Modeling.

II Spread Spectrum and Diversity: 8
Theory of Vocoders, Types of Vocoders; Spread Spectrum
Modulation, Pseudo-Noise Codes with Properties and Code Generation
Mechanisms, DSSS and FHSS Systems, Time Hopping and Hybrid
Spread Systems; Multicarrier Modulation Techniques, Zero Inter
Symbol Interference Communication Techniques, Detection Strategies,
Diversity Combining Techniques: Selection Combining, Threshold
Combining, Equal Gain Combining, Maximum Ratio Combining; Spatial
Diversity and Multiplexing in MIMO Systems, Channel Estimation.

Il [Equalization and Multiple Access: 8
Equalization Techniques: Transversal Filters, Adaptive Equalizers,
Zero Forcing Equalizers, Decision Feedback Equalizers, and related
algorithms; Multiplexing and Multiple Access: FDMA, TDMA,
CDMA, OFDMA, SC- FDMA, IDMA Schemes and Hybrid Method
of Multiple Access Schemes, RAKE Receiver; Multiple Access for
Radio Packet Systems: Pure ALOHA, Slotted ALOHA, CSMA and
their versions; Packet and Pooling Reservation Based Multiple Access
Schemes.

IV | Cellular Networks: 8
GSM system for mobile Telecommunication, General Packet Radio
Service, Edge Technology; CDMA Based Standards: IS 95 to CDMA
2000, Wireless Local Loop, IMT 2000 and UMTS, Long Term
Evolution (LTE), Mobile Satellite Communication.

\Y Other Wireless Networks: 8
Introduction to Mobile Adhoc Networks, Bluetooth, Wi-Fi Standards,
WiMax Standards, Li-Fi Communication, Ultra-Wideband
Communication, Mobile data networks, Wireless Standards IMT 2000,
Introduction to 4G & 5G and concept of NGN.
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Text Books:

1.

2.
3.

T.S. Rappaport, “Wireless Communication-Principles and practice”, Pearson Publications,
Second Edition.

Upena Dalal, “Wireless Communication and Networks”, Oxford Press Publications, first edition.
T L Singal, “Wireless Communications”, McGraw Hill Publications, 2010.

Reference Books:

1.
2.

Andrea Goldsmith, “Wireless Communications”, Cambridge University Press, 2005.
S. Haykin & M. Moher, “Modern wireless communication”, Pearson, 2005.

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

I.

2.
3.

Express the basic knowledge of mobile radio & cellular communication fundamentals and their
application to propagation mechanisms, path loss models and multi-path phenomenon.

Analyze the performance of various voice coding and diversity techniques.

Apply the knowledge of wireless transmission basics to understand the concepts of equalization
and multiple access techniques.

Examine the performance of cellular systems being employed such as GSM, CDMA and LTE
using various theoretical and mathematical aspects.

Express basic knowledge of Mobile Adhoc networks and the existing & upcoming data
communication networks in wireless and mobile communication domain.
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| KEC-077 |[Micro and Smart Systems BL:0T:0P | 3 Credits |
Unit Topics Lectures
I Miniaturization: Introduction, Need of miniaturization, Microsystems 8

iversus MEMS, Need of micro fabrication, smart materials, structures and
systems, integrated Microsystems, applications of smart materials and
Microsystems.

II Micro sensors, actuators, systems and smart materials: Silicon 8
capacitive accelerometer, piezo-resistive pressure sensor, conductometric
gas sensor, an electrostatic combo -drive, a magnetic micro-relay, portable
blood analyzer, piezoelectric inkjet print head, micro-mirror array for video
projection, smart materials and systems.

IIT  Micromachining technologies: Silicon as a material for micro machining, 8
thin film deposition, lithography, etching, silicon micromachining,
specialized materials for Microsystems, advanced processes for micro
fabrication.

IV Modeling of solids in Microsystems: Bar, beam, energy methods for 8
elastic bodies, heterogeneous layered beams, bimorph effect, residual stress
and stress gradients, poisson effect and the anticlastic curvature of beams,
torsion of beams and shear stresses, dealing with large displacements, In-
plane stresses.

Modeling of coupled electromechanical systems: Electrostatics, Coupled
Electro-mechanics: statics, stability and pull-in phenomenon, dynamics.
Squeezed film effects in electro-mechanics.

\Y Integration of micro and smart systems: Integration of Microsystems 8
and microelectronics, microsystems packaging, case studies of integrated
Microsystems, case study of a smart-structure in vibration control. Scaling
effects in Microsystems: scaling in: mechanical domain, electrostatic
domain, magnetic domain, diffusion, effects in the optical domain,
biochemical phenomena.

Text Books:
1. G. K. Ananthasuresh, K. J. Vinoy, S. Gopalakrishnan, K. N. Bhat and V. K. Aatre, “Micro and
smart systems”, Wiley India, 2010.
2. S Nihtianov, A. Luque “Smart Sensors and MEMS”, Woodhead publishing limited 2014.

E - Resources: https://nptel.ac.in/courses/112/108/112108092/

Course Outcomes: At the end of this course students will demonstrate the ability to:
Interpret the need of Microsystems and Miniaturization.

Design the smart materials, actuators and Micro sensors.

Interpret the Micromachining Technologies.

Analyze the modeling of solids in Microsystems.

Evaluate the case studies of mart systems.

hAlEa el
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KEC-078 | Speech Processing | 3L:0T:0P | 3 Credits |
Unit Topics Lectures
I Digital models for speech signals: Mechanism of speech production & 6

acoustic phonetics, the acoustic theory of speech production, lossless tube
models, and digital models for speech signals.

I | Time domain methods of speech sampling: Time dependent processing of 10
speech, short time energy and average magnitude, short time average zero
crossing rate, discrimination between speech & silence, pitch period
estimation using parallel processing, short time autocorrelation function &
AMDF, pitch period estimation using autocorrelation function.

IIT | Short time Fourier analysis: Definition and properties, design of filter 8
banks, implementation of filter bank summation method using FFT,
spectrographic displays, pitch detection, analysis by synthesis phase, vocoder
and channel vocoder.

IV | Homomorphic speech processing: Homomorphic system for convolution, 6
complex cepstrum of speech, pitch detection using Homomorphic processing,
formant estimation, Homomorphic vocoder.

V | Linear predictive coding of speech: Basic principles of linear predictive 10
analysis, the autocorrelation method, computation of the gain for the model,
solution of LPC equations for auto correlation method, prediction error and
normalized mean square error, frequency domain interpretation of mean
squared prediction error relation of linear predictive analysis to lossless tube
models, relation between various speech parameters, synthesis of speech
from linear predictive parameters, application of LPC parameters.

Text Book:
1. R. L. Rabiner & R.W. Schafer, “Digital Processing of speech signals”, Pearson Education, 2004.
2. B. Gold and Nelson Morgon, “Speech and audio signal processing”, Wiley India Edition, 2006.
Reference Books:
1. D O Shaughnessy, “Speech Communication: Human and Machine” May 29, 2012.
2. J L Flanagan, “Speech Analysis, Synthesis and Perception” October 11, 2012.
3. John Coleman, “Digital Speech Processing: Synthesis, and Recognition” by Sadaoki Furui,
“Introducing Speech and Language Processing” 2" edition, November 17, 2000.

Course Outcome: At the end of this course students will demonstrate the ability to:
1. Describe the mechanism of speech production & acoustic phonetics, the acoustic theory of speech

production, lossless tube models.

2. Explain time dependent processing of speech, short time energy and average magnitude, short time
average zero crossing rate.

3. Design filter banks, implement filter banks and perform summation method using FFT.

4. Evaluate homomorphic system for convolution, complex cepstrum of speech, pitch detection using
Homomorphic processing.

5. Interpret the basic principles of linear predictive analysis, the autocorrelation method, computation of
the gain for the model, solution of LPC equations.
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| KEC-751A | Digital Image Processing Lab | OL:0T:2P | 1 Credit |

SUGGESTIVE LIST OF EXPERIMENTS:

Introduction to MATLAB Image Processing Toolbox.

Write a MATLAB program to learn the basic image processing operations.

Write a MATLAB program for geometric transformation.

Write a MATLAB program for image enhancement using Histogram equalization.

Write a MATLAB program to perform smoothing or averaging filter in spatial domain.
Write a MATLAB program to perform smoothing or averaging filter in frequency domain.
Write a MATLAB program for image restoration.

Write a MATLAB program of sharpening of image using gradient mask.

9. Write a MATLAB program for performing morphological operations on the image.

10. Write a MATLAB program to fill the region of interest of the image.

11. Write a MATLAB program for edge detection of an image.

12. Write a MATLAB program for DCT based image compression.

13. Write a MATLAB program to remove high frequency components in the image using frequency
domain approach.

e A

Course Outcomes: At the end of this course students will demonstrate the ability to:
1. Explain image processing operations using MATLAB tool.

Evaluate the appropriate methods for image enhancement and image restoration.

Formulate spatial and frequency domain filters to obtain better quality image.

Select various attributes of image such as texture and edges from the image.

Design and develop the applications of transforms such as DCT and wavelet.

bk we
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| KEC-751B | VLSI Design Lab | OL:0T:2P | 1 Credit |

SUGGESTIVE LIST OF EXPERIMENTS:

1. Design and analysis of basic of logic Gates: AND, OR, NOT, NAND, NOR, XOR, XNOR.
2. Design and implementation of Half adder and Full adder using CMOS logic.

3. To simulate the schematic of the common drain amplifier.

4. To simulate the schematic of the differential amplifier.

5. To simulate the schematic of the operational amplifier.

6. Design of 3-8 decoder using MOS technology.

7. Design a 4:1 Multiplexer.

8. Design and implementation of Flip flop circuit.

9. Layout design of PMOS, NMOS transistors.

10. Layout design of CMOS inverter and its analysis.

Course Outcomes: At the end of this course students will demonstrate the ability to:
Designing of logic gates.

Implementation of combinational and sequential circuits using CMOS logic.

Analyze amplifier circuits.

Design sequential circuits such as flip flop.

Do the layout designing for physical analysis of the MOS transistor and MOS based circuits.

hAlE el
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IKEC-751C | Optical System & Networking Lab | OL:0T:2P [1 Credit |

SUGGESTIVE LIST OF EXPERIMENTS:
Part- A
1. Familiarisation of different types of cables and different commands.

a) Identify Cat5 cable , RJ 45 Connector , Crimping Tool , Wire Stripper

b) Use Wire Stripper for Cutting wire shield and Understanding of Internal Structure of Cat5 Cable
¢) Finding Pin No-1 on RJ 45 Connector and Inserting Wires in connector

d) Crimping of RJ45 connector using Crimping tool

e) Preparation of Straight cable (used for Dissimilar devices such as PC to Switch , PC to router )
and Cross cables (used for similar devices such as PC to PC , Router to Router, Switch to Switch)

f) Understand different commands like ping, teacart, if config, dig etc..
2. Making a subnet and configuring router

a) Understand the working of a router & method to access the router via console or using telnet,
different types of cables used for connectivity.

b) Different types of show commands & their purpose.
¢) Assignment of IP address and enabling layer 3 connectivity.
d) Implement sub netting
3. Configuring web and DHCP servers
a) Understand Internet Information Services tool and its installation.
b) To configure web services using IIS tool.
¢) Configure DHCP
4. Configuring VLAN
a) Understand the configuration of Vlan in a switch

b) How to make the port of a switch as an access port & a trunk port, purpose of the Vlan ina
network

c) Different types of show commands & their purpose.

5. To implement a simple file transfer protocol (FTP) using connection oriented and connectionless

sockets.

To develop a concurrent file server that spawns several threads, one for each client requesting specific

file.

To develop a simple chatting application using (i) Connection oriented and (ii)Connectionless sockets
Part—B

o

~

To setting up fiber optic analog link.

Study and measurement of losses in optical fiber.

Study and measurement of numerical aperture of optical fiber.

Study and perform time division multiplexing (digital).

Study of framing in time division multiplexing.

Study of Manchester coding and decoding.

Study of voice coding and codec chip.

Study and measure characteristics of fiber optic LED’s and photo detector.

Course Outcomes: At the end of this course students will demonstrate the ability to:
1. Define the concept of Optical Systems and Networking.

Indentify the various types of cables, connectors, routers and switches.

Design the various networking protocols.

Create various fiber optic link.

Interpret the basic knowledge of multiplexing and coding-decoding.

% No Lk W

kW
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| KEC-751D | Microwave & Radar Engineering Lab | OL:0T:2P | 1 Credit |

el S

SUGGESTIVE LIST OF EXPERIMENTS:

To study microwave test bench.

To study the characteristics of reflex klystron tube and to determine its electronic tuning range.
To determine the frequency and wavelength in a rectangular waveguide working on TEO1 mode.
To study measurement of reflection coefficient and standing wave ratio using double minima
method.

a) To study isolation and coupling coefficient of a magic Tee.

b) To measure coupling coefficient, Insertion loss & Directivity of a Directional coupler.

To study V-I characteristic of Gunn diode.

To measure an unknown impedance with Smith chart.

a) To measure attenuation and insertion loss of a fixed and variable attenuator.

b) To measure isolation and insertion loss of a three port Circulators/Isolator.

Study of Attenuator (Fixed and Variable type).

. To Study working of Doppler radar, and measure the velocity of the object moving in the Radar

range.

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

1.

2
3.
4

Describe working on microwave testing bench.

. Practically demonstrate the Characteristics of Reflex klystron using Microwave bench setup.
Demonstrate the performance of the Gunn diode using Microwave bench setup.

. Perform measurement of Frequency, attenuation, VSWR, Impedance of microwave passive
device using Klystron Bench Setup.

Interpret the basics of Smith chart for solution of transmission line problems and impedance
matching.
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B.Tech. V Semester
Electronics and Communication Engineering
S. Course Code Course Title Periods Evaluation Scheme End Total | Credits
No. Semester
T|P|CT |TA | Total | PS | TE | PE
1 KEC-501 Integrated Circuits 311101 30 | 20 50 100 150 4
2 KEC-502 Microprocessor & 30110l 301 20 50 100 150 4
Microcontroller
3 KEC-503 Digital Signal Processing 31110 30| 20 50 100 150 4
4 KEC-051-054 Department Elective-I 31o0lol 30| 20 50 100 150 3
5 KEC-055-058 Department Elective-11 31olol 30| 20 50 100 150 3
6 KEC-551 Integrated Circuits Lab 01012 25 25 50 1
7 KEC-552 Microprocessor & 1
Microcontroller Lab 0102 25 25 >0
8 KEC-553 Digital Signal Processing Lab olol2 25 25 50 1
9 KEC-554 Mini Project/Internship ** olol2 50 50 1
10 KNC501/KNC502 | Constitution of India, Law and
Engineering / Indian Tradition,| 2 | 0 | O | 15 | 10 25 50 NC
Culture and Society
11 MOOCs
(Essential for Hons. Degree)
Total 950 22

**The Mini Project or Internship (4weeks) conducted during summer break after [V Semester and will be assessed during Vth

Semester.

Course Code

KEC-051
KEC-052
KEC-053
KEC-054

KEC-055
KEC-056
KEC-057
KEC-058

Curriculum & Evaluation Scheme (V & VI semester)

Course Title

Department Elective-I

Department Elective-I1

Electronics Switching
Advance Semiconductor Device
Electronics Measurement & Instrumentation
Optical Communication

Computer Architecture and Organization
Industrial Electronics
VLSI Technology

Advance Digital Design using Verilog

Page 2
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B.Tech. VI Semester
Electronics and Communication Engineering
S. Course Course Title Periods Evaluation Scheme End Total |Credits
No. | Code Semester
L|T|P|CT |TA | Total | PS| TE PE
1 KEC-601 Digital Communication 30110 30 ] 20 50 100 150 4
2 KEC-602 Control System 311107130 | 20 50 100 150 4
3 KEC-603 Antenna and Wave Propagation| 3 | 1 | 0 | 30 | 20 50 100 150 4
4 Department Elective—III 31olol 30| 20 50 100 150 3
5 Open Elective-I 3(oflo]30]20] 50 100 150 | 3
6 KEC-651 Digital Communication Lab olola 25 25 50 1
7 KEC-652 Control System Lab 002 25 25| 50 1
8 KEC-653 Elective Lab 0012 25 25 50 1
9 KNC601/ | Constitution of India, Law and
KNC602 | Engineering / Indian Tradition, | 2 | O [ O | 15 | 10 25 50 NC
Culture and Society
10 MOOCs
(Essential for Hons. Degree)
Total 900 21
Course Code Course Title
Department Elective-I11
KEC-061 Microcontroller & Embedded System Design
KEC-062 Satellite Communication
KEC-063 Data Communication Networks
KEC-064 Analog Signal Processing
KEC-065 Random Variables & Stochastic Process
Course Code Elective Lab
KEC-653A Measurement & Instrumentation Lab
KEC-653B Cad for Electronics Lab
KEC-653C Microcontroller & Embedded System Design Lab
Curriculum & Evaluation Scheme (V & VI semester) Page 3
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B.Tech 3" Year
V Semester
Syllabus
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ELECTRONICS AND COMMUNICATION ENGINEERING

| KEC-501] INTEGRATED CIRCUITS | 3L:1T:0P | 4 Credits |

Unit Topics Lectures
I [The 741 IC Op-Amp: General operational amplifier stages (bias circuit, the input 8
stage, the second stage, the output stage, short circuit protection circuitry), device
parameters, DC and AC analysis of input stage, second stage and output stage, gain,|
frequency response of 741, a simplified model, slew rate, relationship between ft and

slew rate.

I |[Linear Applications of IC Op-Amps: Op-Amp based V-I and I-V converters, 8
instrumentation amplifier, generalized impedance converter, simulation of inductors.
Active Analog filters: Sallen Key second order filter, Designing of second order low
pass and high pass Butterworth filter, Introduction to band pass and band stop filter,
all pass active filters, KHN Filters. Introduction to design of higher order filters.

III [Frequency Compensation & Nonlinearity: Frequency Compensation, Compensation 4
of two stage Op-Amps, Slewing in two stage Op-Amp. Nonlinearity of Differential
Circuits, Effect of Negative feedback on Nonlinearity.

Non-Linear Applications of IC Op-Amps: Basic Log—Anti Log amplifiers using 8
diode and BJT, temperature compensated Log-Anti Log amplifiers using diode, peak]
detectors, sample and hold circuits. Op-amp as a comparator and zero crossing
detector, astable multivibrator & monostable multivibrator. Generation of triangular|
waveforms, analog multipliers and their applications.

IV |Digital Integrated Circuit Design: An overview, CMOS logic gate circuits basic 6
structure, CMOS realization of inverters, AND, OR, NAND and NOR gates.
ILatches and Flip flops: the latch, CMOS implementation of SR flip-flops, a simpler|
CMOS implementation of the clocked SR flip-flop, CMOS implementation of J-K flip-
flops, D flip- flop circuits.

V [Integrated Circuit Timer: Timer IC 555 pin and functional block diagram, 6
Monostable and Astable multivibrator using the 555 IC.
'Voltage Controlled Oscillator: VCO IC 566 pin and functional block diagram and
applications.

Phase Locked Loop (PLL): Basic principle of PLL, block diagram, working, Ex-OR|
gates and multipliers as phase detectors, applications of PLL.

Text Book:

1. Microelectronic Circuits, Sedra and Smith, 7th Edition, Oxford, 2017.

2. Behzad Razavi: Design of Analog CMOS Integrated Circuits, TMH

Reference Books:
1. Gayakwad: Op-Amps and Linear Integrated Circuits, 4th Edition Prentice Hall of India, 2002.
2. Franco, Analog Circuit Design: Discrete & Integrated, TMH, 1st Edition.
3. Salivahnan, Electronics Devices and Circuits, TMH, 3rd Edition, 2015
4. Millman and Halkias: Integrated Electronics, TMH, 2nd Edition, 2010

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

1. Explain complete internal analysis of Op-Amp 741-1C.
Examine and design Op-Amp based circuits and basic components of ICs such as various types of filter.

3. Implement the concept of Op-Amp to design Op-Amp based non-linear applications and wave-shaping
circuits.

4. Analyse and design basic digital IC circuits using CMOS technology.

5. Describe the functioning of application specific ICs such as 555 timer ,VCO IC 566 and PLL.
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| KEC-502 | MICROPROCESSOR & MICROCONTROLLER | 3L:1T:0P | 4 Credits|

Unit

Topics

Lectures

I

Introduction to Microprocessor: Microprocessor architecture and its operations,
Memory, Input & output devices, The 8085 MPU- architecture, Pins and signals,
Timing Diagrams, Logic devices for interfacing, Memory interfacing, Interfacing
output displays, Interfacing input devices, Memory mapped 1/O.

8

II

Basic Programming concepts:, Flow chart symbols, Data Transfer operations,
Arithmetic operations, Logic Operations, Branch operation, Writing assembly|
language programs, Programming techniques: looping, counting and indexing.
\Additional data transfer and 16 bit arithmetic instruction, Logic operation: rotate,
compare, counter and time delays, 8085 Interrupts.

III

16-bit Microprocessors (8086): Architecture, Pin Description, Physical address,
segmentation, memory organization, Addressing modes.

Peripheral Devices: 8237 DMA Controller, 8255 programmable peripheral
interface, 8253/8254programmable timer/counter, 8259 programmable interrupt
controller, 8251 USART and RS232C.

v

8051 Microcontroller Basics: Inside the Computer, Microcontrollers and
Embedded Processors, Block Diagram of 8051, PSW and Flag Bits, 8051 Register
Banks and Stack, Internal Memory Organization of 8051, IO Port Usage in 8051,
Types of Special Function Registers and their uses in 8051, Pins Of 8051. Memory
Address Decoding, 8031/51 Interfacing With External ROM And RAM. 8051
IAddressing Modes.

Assembly programming and instruction of 8051: Introduction to 8051 assembly
programming, Assembling and running an 8051 program, Data types and Assembler|
directives, Arithmetic, logic instructions and programs, Jump, loop and call
instructions, 10 port programming. Programming 8051 Timers. Serial Port
Programming, Interrupts Programming,

Interfacing: LCD & Keyboard Interfacing, ADC, DAC & Sensor Interfacing,

External Memory Interface, Stepper Motor and Waveform generation.

Text Books:
Ramesh Gaonkar, “Microprocessor Architecture, Programming, and Applications with the 8085”,

1.

6th Edition, Penram International Publication (India) Pvt. Ltd.,2013

2. D. V. Hall : Microprocessors Interfacing, TMH 3rd Edition,

3. Mazidi Ali Muhammad, Mazidi Gillispie Janice, and McKinlay Rolin D.,
Microcontroller and Embedded Systems using Assembly and C”, Pearson, 2nd Edition,2006
Reference Books:
Kenneth L. Short, “Microprocessors and programmed Logic”, 2nd Ed, Pearson Education

1.

2.

3.

Inc.,2003

“The 8051

Barry B. Brey, “The Intel Microprocessors, 8086/8088, 80186/80188, 80286, 80386, 80486,
Pentium, PentiumPro Processor, Pentiumll, PentiumlIIl, Pentium IV, Architecture, Programming &

Interfacing”, Eighth Edition, Pearson Prentice Hall, 2009.
Shah Satish, “8051 Microcontrollers MCS 51 Family and its variants”, Oxford,2010

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

1.
2.

3.

4.

5.

Demonstrate the basic architecture of 8085.

[llustrate the programming model of microprocessors & write program
microprocessor.

Devices like timer, USART etc. with Microprocessor (8085/8086).

microcontroller

problems.

using 8085

Demonstrate the basics of 8086 Microprocessor and interface different external Peripheral
Compare Microprocessors & Microcontrollers, and comprehend the architecture of 8051

[lustrate the programming model of 8051 and implement them to design projects on real time

Curriculum & Evaluation Scheme (V & VI semester)
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| KEC-503 | DIGITAL SIGNAL PROCESSING | 3L:1T:0P | 4 Credits|

Unit Topics Lectures
I [Introduction to Digital Signal Processing: Basic elements of digital signal 8
processing, advantages and disadvantages of digital signal processing, Technology|

used for DSP.

Realization of Digital Systems: Introduction- basic building blocks to represent a
digital system, recursive and non-recursive systems, basic structures of a digitall
system: Canonic and Non-Canonic structures. IIR Filter Realization: Direct form,
cascade realization, parallel form realization, Ladder structures- continued fraction|
expansion of H (z), example of continued fraction, realization of a ladder structure,
design examples. FIR Filter Realization: Direct, Cascade, FIR Linear Phase
Realization and design examples.

IT [Infinite Impulse Response Digital (IIR) Filter Design: Introduction to Filters, 8
Impulse Invariant Transformation, Bi-Linear Transformation, All- Pole Analog
Filters: Butterworth and Chebyshev, Design of Digital Butterworth and Chebyshev
Filters, Frequency Transformations.

IIT |Finite Impulse Response Filter (FIR) Design: Windowing and the Rectangular 8
'Window, Gibb’s phenomenon, Other Commonly Used Windows (Hamming,
Hanning, Bartlett, Blackmann, Kaiser), Examples of Filter Designs Using Windows.
Finite Word length effects in digital filters: Coefficient quantization error,
Quantization noise — truncation and rounding, Limit cycle oscillations-dead band
effects.

IV DFT & FFT: Definitions, Properties of the DFT, Circular Convolution, Linear 8
Convolution using Circular Convolution, Decimation in Time (DIT) Algorithm,
Decimation in Frequency (DIF) Algorithm.

V  Multirate Digital Signal Processing (MDSP): Introduction, Decimation, 8
Interpolation, Sampling rate conversion: Single and Multistage, applications of
IMDSP- Subband Coding of Speech signals, Quadrature mirror filters, Advantages
of MDSP.

Text Books:

1. John G Prokias, Dimitris G Manolakis, Digital Signal Processing. Pearson , 4™ Edition, 2007

2. Johnny R. Johnson, Digital Signal Processing, PHI Learning Pvt Ltd., 2009.

3. S. Salivahanan, A. Vallavaraj, Digital Signal Processing, TMH, 4th Edition 2017.

4. Oppenheim & Schafer, Digital Signal Processing. Pearson Education 2015

5. S.K. Mitra, ‘Digital Signal Processing—A Computer Based Approach, TMH, 4™ Edition.

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

1. Design and describe different types of realizations of digital systems (IIR and FIR) and their
utilities.

2. Select design parameters of analog IIR digital filters (Butterworth and Chebyshev filters) and

implement various methods such as impulse invariant transformation and bilinear

transformation of conversion of analog to digital filters.

Design FIR filter using various types of window functions.

4. Define the principle of discrete Fourier transform & its various properties and concept of
circular and linear convolution. Also, students will be able to define and implement FFT i.e. a
fast computation method of DFT.

5. Define the concept of decimation and interpolation. Also, they will be able to implement it in
various practical applications.

(98]
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| KEC-

051 | Computer Architecture and Organization | 3L:0T:0P | 3Credits|

Unit

Topics Lectures

I

Introduction to Design Methodology: System Design — System 8
representation, Design Process, the gate level (revision), the register
level components and PLD (revision), register level design The
Processor Level: Processor level components, Processor level
design.

II

Processor basics: CPU organization- Fundamentals, Additional 8
features Data Representation - Basic formats, Fixed point numbers,
Floating point numbers. Instruction sets - Formats, Types,
Programming considerations.

III

Data path Design: Fixed point arithmetic - Addition and subtraction, 8
Multiplication and Division, Floating point arithmetic, pipelining.

v

Control Design: basic concepts - introduction, hardwired control, 8
Micro programmed control -introduction, multiplier control unit,
CPU control unit, Pipeline control- instruction pipelines, pipeline
performance.

Memory organization: Multi level memories, Address translation, 8
Memory allocation, Caches - Main features, Address mapping,
structure vs performance, System Organization: Communication
methods- basic concepts, bus control. Introduction to VHDL.

Text
1.

2.

Book:

John P Hayes "Computer Architecture and Organization", 3™ Edition McGraw Hill
Publication. (2017)

M Morris Mano, "Computer System Architecture", 3" Edition ,Pearson,. (2017)

Reference Books:

1.

2.

Carl Hamacher, ZvonkoVranesic and SafwatZaky, "Computer Organization and
Embedded Systems", McGraw Hill Publication. (2009)

David A. Patterson and John L. Hennessy, "Computer Organization and Design: The
Hardware/Software Interface", Elsevier Publication. (2007)

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

1.

nhkwb

Discuss about the basic concepts of system design methodology and processor level
design.

Explain the basics of processor and basic formats of data representation.

Perform fixed and floating point arithmetic operations.

Describe the basic concepts of control design and pipeline performance.

Explain the architecture and functionality of central processing unit.
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| KEC-052 | INDUSTRIAL ELECTRONICS | 3L:0T:0P | 3 Credits |

Unit

Topics

Lectures

I

Introduction to Power Switching Devices:

Description of  working & constructional features, Switching
Characteristics, ratings and Applications of Power Transistor,
Power MOSFET, SCR, DIAC, TRIAC, IGBT and MCT.

8

II

SCR Performance and Applications:

Protection of SCR, SCR Triggering and Commutation
Circuits/Methods, Series and Parallel operation of SCR, two
transistor model of SCR, , Describe Construction & Working of
Opto- Isolators, Opto-TRIAC, Opto-SCR.

I

Power Converter Performance & Applications: Introduction to
Basic Power Converters Architecture - Single Phase, there
performance under different types of Loads, Average/RMS output
Voltage & Current, Freewheeling Diode, Feedback Diode, State
Relay using Opto SCR, SMPS and UPS functioning through Block
Diagrams.

v

Timers & Delay Elements, High Frequency Power Heating,
Sensor and Actuators:

RC Base Constant Timers, Timer Circuits using SCR, IC-555,
Programmable Timer and their Industrial Applications, Induction
Heating and Dielectric Heating System and Their Applications,
Sensors, Transducers, and Transmitters for Measurement, Control &
Monitoring : Thermoresistive  Transducer, Photoconductive
Transducers, Pressure Transducers, Flow Transducers, Level Sensors,
Speed Sensing, Vibration Transducers, Variable-Frequency Drives,
Stepper Motors and Servomotor Drives.

Automation and Control:

Data Communications for Industrial Electronics, Telemetry, SCADA
& Automation, AC & DC Drives, Voltage & Power Factor Control
through Solid State Devices, Soft Switching, Industrial Robots.

Text Books:

1.  M.H. Rashid, “Power Electronics: Circuits, Devices & Applications”, Pearson, 4rd Edition, 2013.

2. P.C.Sen, “Power Electronics”, McGraw Hill Education (India) Pvt. Ltd 2" Ed, 2017

3. V.R. Moorthy, “Power Electronics: Devices, Circuits and Industrial Applications” Oxford
University Press, 2007.

4.  B. Paul, Industrial Electronic and Control, Prentice Hall of India Private Limited (2004).

5. Ned Mohan, T.M. Undeland and W.P. Robbins, “Power Electronics: Converters, Applications
and Design”, Wiley India Ltd, 2008.

6. P.S. Bhimbra, “Power Electronics”, Khanna Publishers.

Curriculum & Evaluation Scheme (V & VI semester)
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Reference Books:

1.

98]

Thomas E. Kissell, Industrial Electronics: Applications for Programmable Controllers,
Instrumentation and Process Control, and Electrical Machines and Motor Controls, 3rd edition,
2003, Prentice Hall.

Chakrabarti & Rai, “Fundamentals of Power Electronics & Drives” Dhanpat Rai & Sons.
S.N.Singh, “A Text Book of Power Electronics” Dhanpat Rai &Sons.

G.K. Dubey, Power Semiconductor Controlled Drives, Prentice Hall inc. (1989).

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

. Describe the characteristics, operation of power switching devices and identify their ratings and

applications.

Recognize the requirement of SCR Protection and describe the Functioning of SCR.

Analyze and design Power Converter based on SCR for various Industrial Applications.

Explain High Frequency Heating Systems, Timers, Relevant Sensors & Actuator and their
application in industrial setting.

Explain and apply Data Communication, Telemetry & SCADA System in industrial applications.
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| KEC-053 | VLSI TECHNOLOGY | 3L:0T:0P | 3Credits |

Unit Topics Lectures
I |Introduction To IC Technology: SSI, MSI, LSI, VLSI Integrated Circuits. 8

Crystal Growth and Wafer Preparation: Electronic Grade Silicon, Czochralski

Crystal Growth, Silicon Shaping, Processing Considerations. Wafer Cleaning

Technology - Basic Concepts, Wet cleaning, Dry cleaning

Epitaxy: Vapor-Phase Epitaxy, Molecular Beam Epitaxy, Silicon on 8

IT [Insulators, Epitaxial Evaluation.

Oxidation: Growth Kinetics, Thin Oxides, Oxidation Techniques and

Systems, Oxides Properties.

I |Lithography: Optical Lithography, Electron beam lithography, Photo 8
masks, Wet Chemical Etching.

Dielectric and Polysilicon Film Deposition: Deposition Processes of
Polysilicon, Silicon Dioxide, Silicon Nitride.

IV Diffusion: Models of diffusion in solids, Fick’s 1-Dimensional diffusion| 8
equation, Diffusion of Impurities in Silicon and Silicon Dioxide, Diffusion|
Equations, Diffusion Profiles, Diffusion Furnace, Solid, Liquid and Gaseous
Sources,

Ion-Implantation: Ion-Implantation Technique, Range Theory, Implantation|
Equipment.

V  Metallization: Metallization Application, Metallization Choices, Physical 8
Vapor Deposition, Vacuum Deposition, Sputtering Apparatus.
Packaging of VLSI devices: Package Types, Packaging Design|
Consideration, VLSI Assembly Technologies, Package Fabrication|
Technologies, CMOS fabrication steps.

Text Books:
1. S. M. Sze, "VLSI Technology", McGraw Hill Publication, 2" Edition 2017
2. S.K. Ghandhi, "VLSI Fabrication Principles", Willy-India Pvt. Ltd, 2008

Reference Books:
1. J. D. Plummer, M. D. Deal and Peter B. Griffin, “Silicon VLSI Technology:
Fundamentals, Practice and Modeling", Pearson Education Publication, 2009
2. Stephen A. Campbell, "Fabrication Engineering at the Micro and Nano scale", Oxford
University Press, 2013

Course Outcomes: At the end of this course students will demonstrate the ability to:
1. Interpret the basics of crystal growth, wafer preparation and wafer cleaning.

Evaluate the process of Epitaxy and oxidation.

Differentiate the lithography, etching and deposition process.

Analyze the process of diffusion and ion implantation

Express the basic process involved in metallization and packaging.

kW
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| KEC054 | ADVANCED DIGITAL DESIGN USING VERILOG | 3L:0T:0P | 3 Credits |
Unit Topic Lectures
I Introduction to Mixed Logic, Logic Representation and Minimization with cost,
Multiple output minimization, Entered Variable K- Map including don’t care 8

handling, XOR Pattern Handling.

I (Combinational Circuit Design, Multiplexers, Decoders, Encoders, Code
Comparators, Adders, Subtractors, Multipliers, Introduction to Verilog, Behavioral 8
and Structural specification of logic circuits, Boolean function implementation
using Verilog, Timing Analysis, Hazard Detection and Elimination

Il [Synchronous Sequential Circuits Design, Mapping Algorithm, Synchronous State
Machines, ASM Charts, Asynchronous Sequential Circuit Design, Races, Multi- 8
level minimization and optimization.

IV |Factoring, Decomposition, BDD, Ordered BDD, LPDD, Fault Detection and
/Analysis incombinational and sequential systems, Path Sensitization method 8
Boolean Difference Method, Initial State Method.

V  [Study of programmable logic families, PLD, CPLD, FPGA, ASIC, PLA,
Architectures,Design of Combinational and sequential circuits using CPLD and 8
FPGA, Design Examples.

Text Books:
1. Richard F. Tinder, “Engineering Digital Design”, Academic Press.
2. Parag K. Lala, “Digital system Design Using PLDs”, PHI India Ltd.
3. Stephen Brown and ZvonkoVranesiv, “Fundamental of Digital Logic with Verilog Design”, Tata
McGraw Hill.

Reference Books:
1. John Williams, “Digital VLSI Design with Verilog”, Springer Publication..
2. Samuel C. Lee, “Digital Circuit and Logic Design”, PHI India Ltd.
3. Alexander Miczo, “Digital Logic Testing and Simulation”,Wiley Interscience.

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

Describe mixed logic circuits and their implementation.

Implement combinational circuits using mixed logic and Verilog.

Design sequential circuits using mixed logic and Verilog with mapping of Algorithm.
Understand faults and its elimination in sequential and combinational circuits.
Understand the working of programmable logic families.

APl
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| KEC-055 | ELECTRONIC SWITCHING | 3L:0T:0P | 3 Credits |
Unit Topics Lectures
I |Evolution of switching systems: Introduction, Message switching, 8

Circuits switching, Functions of a switching system, Register translator-
senders, Distribution frames, Crossbar switch, A general trucking,
Electronic switching, Reed- electronic system, Digital switching
systems.

IT |Digital Switching: Switching functions, Space Division Switching, 8
Time Division Switching, Two-Dimensional Switching, Digital Cross-
Connect Systems, Digital Switching in an Analog Environment.

III Telecom Engineering: Network Traffic Load and Parameters, Grade of| 8
Service and Blocking Probability, Modeling Switching Systems,
Incoming Traffic and Service Time Characterization, Blocking models
and Loss Estimates, Delay Systems

IV |Control of switching systems: Introduction, Call-processing functions,| 8
Common control, Reliability, availability and security; Stored-program|
control. Signaling: Introduction, Customer line signaling, Audio-
frequency junctions and trunk circuits, FDM carrier systems, PCM|
signaling, Inter-register signalling, Common-channel signaling principles,
CCITT signaling system no. 6 and 7, Digital customer line signaling.

V  |Packet Switching: Packet Switching, Statistical Multiplexing, Routing 8
Control (dynamic routing, virtual circuit routing and fixed-path routing),
Flow Control, X.25, Frame Relay, TCP/IP ATM Cells, ATM Service
Categories, ATM Switching (ATM Memory Switch, Space-Memory
Switch, Memory-Space Switch, Memory-Space Memory switch, Banyan
Network Switch, Clos Networks).

Text Book:
1. Thiagarajan Viswanathan & Manav Bhatnagar, “Telecommunication Switching Systems and
Networks”, PHI, 2018
2. J.E. Flood, “Telecommunication Switching, Traffic and Networks”, Pearson Education 2016.
3. John C. Bellamy, “Digital Telephony”, John Wiley, 3rd Ed, 2006

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

Describe the fundamentals of circuit switching and distinguish complex telephone systems.
Differentiate the fundamentals of Space division switching and time division switching.
Design, develop and evaluate the telecom traffic to meet defined specifications and needs.
Identify the control of switching networks and signalling concepts.

Classify the engineering concepts of packet switching and routing which will help to design
various switch architectures for future research work.

IS
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[KEC-056 | ADVANCE SEMICONDUCTOR DEVICES | 3L:0T:0P | 3 Credits |
Unit Topics Lectures
I |Physics and Properties of Semiconductors: Introduction, Crystal 8

Structure, Energy Bands and Energy Gap, Carrier Concentration at Thermal
Equilibrium, Carrier-Transport Phenomena. Phonon, Optical, and Thermal
Properties, Heterojunctions and Nanostructures, Basic Equations and
Examples. p-n Junctions, Introduction, Depletion Region, Current-Voltage
Characteristics, Junction Breakdown, Transient Behavior and Noise,
Terminal Functions, Heterojunctions. Metal-Semiconductor Contacts, Metal-
Insulator - Semiconductor Capacitors.

I |Bipolar Transistors: Static Characteristics, Microwave Characteristics, 8
Related Device Structures, Heterojunction Bipolar Transistor.

MOSFETs: Basic Device Characteristics, Nonuniform Doping and Buried-
Channel Device, Device Scaling and Short-Channel Effects, MOSFET
Structures, Circuit Applications, Nonvolatile Memory Devices, Single-
[Electron Transistor. JFETs, MESFETSs, and MODFETsSs

III [Tunnel Devices: Tunnel Diode, Related Tunnel Devices, Resonant- 8
Tunneling Diode.

IMPATT Diodes: Static Characteristics, Dynamic Characteristics, Power
and Efficiency, Noise Behavior, Device Design and Performance, BARITT
Diode, TUNNETT Diode.

IV [Transferred-Electron and Real-Space-Transfer Devices Thyristors and Power| 8
Devices

Photonic Devices and Sensors: Radioative Transitions, Light-Emitting
Diode (LED), Laser Physics, Laser Operating Characteristics, Specialty
Lasers.

V |Photodetectors and Solar Cells: Photoconductor, Photodiodes, Avalanche 8
Photodiode, Phototransistor, Charge-Coupled Device (CCD), Metal-
emiconductor-Metal Photodetector, Quantum-Well Infrared Photodetector,
Solar Cell. Sensors: Thermal Sensors, Mechanical Sensors, Magnetic
Sensors, Chemical Sensors.

Text Book:
1. S. M. Sze, Kwok K. NG, "Physics of Semiconductor Devices", 3" edition, Wiley Publication,
2015

2. Jacob Millman, Christos C. Halkias, Satyabrata Jit, Electronic Devices and Circuits. Publisher:
TMH, 4™ edition 2015.

3. Ben G. Streetman & S K Banerjee, Solid State Electronic Devices, Pearson 7t Edition, 2015

4. Pierret, Robert F., Semiconductor device fundamentals. nd Edition, Pearson Education India,
2015.

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

1. Explain the behavior of BJIT and MOSFET in DC biasing and as CE amplifier circuit.

2. Describe the Tunnel diode and IMPATT diode.

3. Explain the basics of Light-Emitting Diode (LED) and evaluate the performance of
Photoconductor and photodiode.

4. Distinguish the performance of Photoconductor, photodiode, Phototransistor, Charge-Coupled
Device

5. Analyze the functioning of Metal-Semiconductor-Metal Photodetector.

Curriculum & Evaluation Scheme (V & VI semester) Page 14



ELECTRONICS AND COMMUNICATION ENGINEERING

| KEC-057 | ELECTRONIC MEASUREMENTS & INSTRUMENTATION | 3L:0T:0P | 3 CREDITS |

Unit

Topics Lectures

I

Electrical Measurements: Measurement system, Characteristics of 8
instruments, Methods of measurement, Errors in Measurement &
Measurement standards, Measurement error combination.

Review of indicating and integrating instruments: PMMC instrument,
Galvanometer, DC ammeter, DC voltmeter, Series ohm meter.

II

[Electronic Instruments: Transistor voltmeter circuits, AC electronic 8
voltmeter, current measurement with electronic instruments, probes.

Digital voltmeter systems: Digital multimeter, digital frequency meter
Instrument calibration: Comparison method, digital multimeter as
standard instrument, Calibration instrument.

I

Measuring Methods: Voltmeter and Ammeter methods, Wheatstone 8
bridge, Measurement of low, medium and high resistances, Insulation|
resistance measurement,

AC bridges for measurement of inductance and capacitance.

v

Electronic Measurements: Electronic instruments: Wattmeter & Energy 8
meter. Time, Frequency and phase angle measurements using CRO; Storage
oscilloscope, Spectrum & Wave analyzer, Digital counter & Frequency
meter, Q meter

Instrumentation: Transducers, classification & selection of transducers, 8
strain gauges, Thermistors, Thermocouples, LVDT, Inductive & capacitive
transducers, Piezoelectric and Hall-effect transducers, Measurement of
motion, force, pressure, temperature, flow and liquid level.

Text Book:

1.

2.

A K Sawhney, “Electrical & Electronic Measurement & Instrument”, Dhanpat Rai & Sons,
India (2015).

BC Nakra & K. Chaudhary, “Instrumentation, Measurement and Analysis,” TMH, 2nd
Edition (2009).

WD Cooper, “Electronic Instrument & Measurement Technique”, Prentice Hall
International (2001).

E. O. Doebelin, “Measurements systems: Applications and Design”, 6th Edition, Tata
McGraw Hil 2017.

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

Classify the Instrumentation and Measurement system and various measurement errors.
Analyze and design voltmeter circuits, AC electronic voltmeter, digital frequency meter
and current measurement with electronic instruments.

Evaluate various resistance and impedance measuring methods using Bridges and Q-meter.
Analyze fundamental operation of CRO and some special type of oscilloscopes like DSO,
Sampling oscilloscope.

Demonstrate calibration method to calibrate various instruments and classify transducers
like for force, pressure, motion, temperature measurement etc.
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| KEC-058 | OPTICAL COMMUNICATION BL:0T:0P  [3 Credits |

Unit Topics Lectures
Introduction to Optical Communication: Optical Spectral Band with Operating
'Windows, General Communication System, Optical Communication System with its
advantages.

Optical Fiber Waveguides: Ray Theory of Transmission with TIR, Acceptance Angle,
I  Numerical Aperture and Skew Rays, Electromagnetic Mode Theory for Opticall08
Propagation, Modes in a Planar Guide, Phase and Group Velocity, Phase Shift with Total
Internal Reflection, Evanescent Field, Goos-Haenchen Shift, Cylindrical Fiber Modes,
Mode Coupling, Step Index fibers Vs Graded Index fibers, Single Mode Fibers- Cut off]
wavelength, MFD & Spot Size.
Signal Loss in Optical Fibers: Attenuation, Material Absorption Losses (Intrinsic and|
[Extrinsic absorption), types of Linear and Non-Linear Scattering Losses, Fiber Bending
Losses, Kerr Effect.

1 Dispersion: Introduction with its types: Chromatic / Intramodal Dispersion (Material and 8
'Waveguide Dispersion), Intermodal dispersion (for MSI and MGI fibers), Overall (Total)
Fiber Dispersion in Multimode and Singe Mode Fiber, Dispersion Modified Single Mode
Fibers, Polarization & Fiber Birefringence.

Optical Sources: LEDs-Introduction to LEDs & Materials used for fabrication, LED
Power and Efficiency, LED Structures, LED Characteristics, Modulation Bandwidth.
Laser Diodes-Introduction, Optical Feedback & Laser Oscillations, Resonant
Frequencies, Laser Modes, and Threshold Condition for Laser Oscillation, Laser Diode
Rate Equations, Semiconductor injection Laser- Efficiency, Laser Single Mode operation,
Reliability of LED & ILD.

Power Launching in Fiber: Source to Fiber Power Launching and Coupling
Techniques, Power Launching Vs Wavelength, Equilibrium Numerical Aperture.

Photo Detectors: Introduction, Physical Principles of Photodiodes: The PIN Photo
Detector, Avalanche Photodiodes, Temperature Effect on Avalanche Gain, Detector
Response Time, Photo Detector Noise: Noise Sources, Signal to Noise Ratio, Comparison|
of Photo Detectors, Fundamental Receiver Operation with Digital Signal Transmission.
Digital Receiver Performance: Probability of Error / BER, Receiver Sensitivity & The
Quantum Limit, Error Control Techniques, Eye Diagram Pattern Features, Coherent
v [Detection: Homodyne Detection and Heterodyne Detection, Digital links: Point to Pointjyg
Links, Power Penalties, Multichannel & Multiplexing Transmission Techniques, basic
concept of Free Space Optics (FSO) based Communication System.

III 08

v 08

Text Book:

1. John M. Senior, “Optical Fiber Communications”, Pearson, 3rd Edition, 2010.

2. Gerd Keiser, “Optical Fiber Communications”, McGraw Hill, 5th Edition, 2013.

3. Govind P. Agrawal, “Fiber Optic Communication Systems”, John Wiley, 3rd Edition, 2004.
Course Outcomes: At the end of this course students will demonstrate the ability to:

1. Define and explain the basic concepts and theory of optical communication.

Describe the signal losses with their computation and dispersion mechanism occurring inside the

optical fiber cable.

Differentiate the optical sources used in optical communication with their comparative study.

4. Identify different optical components on receiver side; assemble them to solve real world
problems related to optical communication systems.

5. Evaluate the performance of an optical receiver to get idea about power budget and ultimately be
an engineer with adequate knowledge in optical domain.

W
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IKEC-551 | INTEGRATED CIRCUITS LAB | OL:0T:2P  [1 Credit |

(%)

e

10.
11.

12.

SUGGESTIVE LIST OF EXPERIMENTS:

Design the following using Op-Amp: (Through Virtual Lab Link 1)

a) A unity gain amplifier.

b) An inverting amplifier with a gain of “A”.

¢) A non-inverting amplifier with a gain of “A”

Study and design Log and antilog amplifiers.

Voltage to current and current to voltage convertors.

Second order filters using operational amplifier for: (Through Virtual Lab Link 1)
a) Low pass filter of cutoff frequency 1 KHz.

b) High pass filter of frequency 12 KHz.

Realization of Band pass filter with unit gain of pass band from 1 KHz to 12 KHz.
Study and design voltage comparator and zero crossing detectors.

Function generator using operational amplifier (sine, triangular & square wave).
Design and construct astable multivibrator using IC 555 and

a) Plot the output waveform

b) Measure the frequency of oscillation (Through Virtual Lab Link 2)

Design and construct a monostable multivibrator using IC 555 and

a) Plot the output waveform

b) Measure the time delay (Through Virtual Lab Link 2)

Implement Schmitt Trigger Circuit using IC 555. (Through Virtual Lab Link 2)
Implement voltage-controlled oscillator using IC566 and plot the waveform.
(Through Virtual Lab Link 2)

Study and design ramp generator using IC 566.

Virtual Lab Link:
1. http://vlabs.iitkep.ernet.in/be/expl7/index.html

2. http://hecoep.vlabs.ac.in/Experiment8/Theory.html?domain=ElectronicsandCommunicati
ons&lab=Hybrid%20Electronics%20Lab

Available on: http://www.vlab.co.in/broad-area-electronics-and-communications

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

1.

2.
3.
4,

Design different non-linear applications of operational amplifiers such as log, antilog
amplifiers and voltage comparators.

Explain and design different linear applications of operational amplifiers such as filters.
Demonstrate the function of waveforms generator using op-Amp.

Construct multivibrator and oscillator circuits using IC555 and IC566 and perform
measurements of frequency and time.

Design and practically demonstrate the applications based on IC555 and IC566.
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KEC-552 MICROPROCESSOR & MICROCONTROLLER | 0L:0T:2P 1 Credit

LAB

8.

9.

10.
11.
12.
13.
14.

SUGGESTIVE LIST OF EXPERIMENTS:

. Write a program using 8085 Microprocessor for Decimal, Hexadecimal addition and subtraction

of two Numbers. (Through Virtual Lab Link)

Write a program using 8085 Microprocessor for addition and subtraction of two BCD numbers.
(Through Virtual Lab Link)

To perform multiplication and division of two 8 bit numbers using 8085. (Through Virtual Lab
Link)

To find the largest and smallest number in an array of data using 8085 instruction set.

To write a program using 8086 to arrange an array of data in ascending and descending order.
(Through Virtual Lab Link)

To convert given Hexadecimal number into its equivalent ASCII number and vice versa using
8086 instruction set.

To convert given Hexadecimal number into its equivalent BCD number and vice versa using
8086 instruction set.

To interface 8253 programmable interval timer and verify the operation of 8253 in six different
modes.

To write a program to initiate 8251 and to check the transmission and reception of character.
Serial communication between two 8085 through RS-232 C port.

Write a program of Flashing LED connected to port 1 of the 8051 Micro Controller

Write a program to generate 10 kHz square wave using 8051.

Write a program to show the use of INTO and INT1 of 8051.

Write a program for temperature & to display on intelligent LCD display.

Virtual Lab Link: http://vlabs.iitb.ac.in/vlabs-dev/labs_local/microprocessor/labs/explist.php

Available on: http://www.vlab.co.in/broad-area-electronics-and-communications

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

L.

nkwnN

Use techniques, skills, modern engineering tools, instrumentation and software/hardware
appropriately to list and demonstrate arithmetic and logical operations on 8 bit data using
microprocessor 8085.

Examine 8085 & 8086 microprocessor and its interfacing with peripheral devices.

State various conversion techniques using 8085 & 8086 and generate waveforms using 8085.
Implement programming concept of 8051 Microcontroller.

Design concepts to Interface peripheral devices with Microcontroller so as to design
Microcontroller based projects.
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| KEC-553 | DIGITAL SIGNAL PROCESSING LAB | OL:0T:2P | 1 Credit |

i S

10.
11.
12.

SUGGESTIVE LIST OF EXPERIMENTS:

. Introduction to MATLAB and or Open Source Software, Scilab (Using Spoken Tutorial

MOOC:s).

Write a Program for the generation of basic signals such as unit impulse, unit step, ramp,
exponential, sinusoidal and cosine.

Implement IIR Butterworth analog Low Pass for a 4 KHz cut off frequency.

Verify Blackman and Hamming windowing techniques.

Evaluate 4-point DFT of and IDFT of x(n) =1, 0 < n< 3; 0 elsewhere.

Verify Linear convolution of two sequences using FFT

Verify Circular Convolution of two sequences using FFT.

To verify FFT as sample interpolator.

To implement Tone Generation.

To implement floating point arithmetic.

To study about DSP Processors and architecture of TMS320C6713 DSP processor.
VIRTUAL Lab by NME-ICT available at: (Through Virtual Lab)

12.1  Study of Discrete Fourier Transform (DFT) and its inverse.

12.2 Study of FIR filter design using window method: Lowpass and highpass filter.
12.3  Study of FIR filter design using window method: Bandpass and Bandstop filter.
12.4  Study of Infinite Impulse Response (IIR) filter.

Virtual Lab Link: http://vlabs.iitkgp.ernet.in/dsp/index.html#

http://vlabs.iitkgp.ernet.in/dsp/

Available on: http://www.vlab.co.in/broad-area-electronics-and-communications

Spoken Tutorial (MOOC:s):

Spoken Tutorial MOOC:s, ' Course on Scilab', IIT Bombay (http://spoken-tutorial.org/)

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

IS

Create and visualize various discrete/digital signals using MATLAB/Scilab.
Implement and test the basic operations of Signal processing.

Examine and analyse the spectral parameters of window functions.

Design IIR and FIR filters for band pass, band stop, low pass and high pass filters.
Design the signal processing algorithms using MATLAB/Scilab.
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IKEC-601 | DIGITAL COMMUNICATION BL:1T:0P {4 Credits |

Unit Topics Lectures

I |Random Variables: Concept of Probability, Random variables, Statistical |8
averages, Random process, Power Spectral Density & Autocorrelation
Function of Random Processes, Gaussian Random Process.

I |Digital Communication Basics: Introduction to Digital communication |8
systems, PSD of Line Coding schemes, Pulse shaping, Scrambling, Eye
diagram, Gram-Schmidt orthogonalization scheme.

I |Digital Modulation: Modulation and Demodulation of Digital modulation |8
schemes-ASK, FSK, PSK, DPSK, QPSK. Constellation diagram,
Introduction to M-ary communication.

IV |Digital Receiver: Optimum threshold detection, Concept of Matched |8
Filters, BER analysis of BASK, BFSK, BPSK, Introduction of Spread
spectrum communication (DS-SS, FH-SS).

V  |[Information Theory: Measure of information-information, entropy, mutual |8
information, mutual entropy, Source encoding (Shannon-Fano, Huffman),
Shannon’s channel capacity theorem, Introduction to error correction and
detection, Linear block codes, Cyclic codes (systematic, non-systematic),
Convolution coding and decoding.

Text Books:
1. B.P. Lathi, “Modern Digital and Analog communication Systems”, 4th Edition, Oxford
University Press.
2. John G. Proakis, “Digital Communications”, Sth Edition, TMH.
3. H. Taub, D L Schilling, Gautam Saha, “Principles of Communication”, 4th Edition,
TMH.
4. Singh & Sapray, Communication Systems, 3th Edition, TMH.

Reference Books:
1. Simon Haykin, “Communication Systems”, 5th Edition, Wiley India.
2. (Schaum's Outline Series) H P HSU & D Mitra, “Analog and Digital Communications”,
TMH, 3rd Edition.

Course Outcomes: At the end of this course students will demonstrate the ability:
1. To formulate basic statistics involved in communication theory.

2. To demonstrate the concepts involved in digital communication.
3. To explain the concepts of digital modulation schemes.

4. To analyze the performance of digital communication systems.
5

To apply the concept of information theory in digital systems.
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| KEC-602 | Control System | 3L:1T:0P | 4 Credits

Unit Topics Lectures
I | Introduction to Control Systems: Basic Components of a control system, Feedback and |8
its effect, types of feedback control systems. Block diagrams Reduction and signal flow
graphs, Modeling of Physical systems: electrical networks, mechanical systems elements,
free body diagram, analogous Systems, sensors and encoders in control systems, modeling
of armature controlled and field controlled DC servomotor.
II State-Variable Analysis: Introduction, vector matrix representation of state equation, state |8
transition matrix, state-transition equation, relationship between state equations and high-
order differential equations, relationship between state equations and transfer functions,
Decomposition of transfer functions, Controllability and observability, Eigen Value and
Eigen Vector, Diagonalization.

Il [Time domain Analysis of Control Systems: Time response of continuous data systems, |8
typical test signals for the time response of control systems, unit step response and time-
domain specifications, time response of a first order system, transient response of a
prototype second order system, Steady-State error, Static and dynamic error coefficients,
error analysis for different types of systems.

IV | Stability of Linear Control Systems: Bounded-input bounded-output stability continuous |8
data systems, zero-input and asymptotic stability of continuous data systems, Routh
Hurwitz criterion, Root-Locus Technique: Introduction, Properties of the Root Loci,
Design aspects of the Root Loci.

V |Frequency Domain Analysis: Resonant peak and Resonant frequency, Bandwidth of the |8
prototype Second order system, effects of adding a zero to the forward path, effects of
adding a pole to the forward path, polar plot, Nyquist stability criterion, stability analysis
with the Bode plot, relative stability: gain margin and phase margin.

Text Book:

1. I. J. Nagrath & M. Gopal, “Control System Engineering”, 6™ Ed. New Age International
Publishers, 2018

2. B.C. Kuo & Farid Golnaraghi, “Automatic Control Systems”, 9th Edition, John Wiley India,
2008

Reference Books:

1. (Schaums Outlines Series) Joseph J. Distefano III, Allen R. Stubberud, Ivan J. Williams,
“Control Systems”, 31 Edition, TMH, Special Indian Edition, 2010.

2. A. Anand Kumar, “Control Systems”, Second Edition, PHI Learning private limited, 2014.

3. William A. Wolovich, “Automatic Control Systems”, Oxford University Press, 2011.

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

1. Describe the basics of control systems along with different types of feedback and its effect.
Additionally they will also be able to explain the techniques such as block diagrams
reduction, signal flow graph and modelling of various physical systems along with modelling
of DC servomotor.

2. Explain the concept of state variables for the representation of LTI system.

3. Interpret the time domain response analysis for various types of inputs along with the time
domain specifications.

4. Distinguish the concepts of absolute and relative stability for continuous data systems along
with different methods.

5. Interpret the concept of frequency domain response analysis and their specifications.
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| KEC-603 |Antenna & Wave Propagation | 3L:1T:0P | 4 Credits|

Unit

Topics Lectures

I

Coordinate Systems and Transformation: Cartesian, Cylindrical, Spherical6
transformation. Vector calculus: Differential length, area and volume, line, surface and|
ivolume integrals, Del operator, Gradient, Divergence of a vector, Divergence theorem,
Curl of a vector, Stokes’s theorem, Laplacian of a scalar.

II

Electrostatic fields and Magnetostatic fields: Electric field intensity, Electric field due/10
to charge distribution, Electric flux density, Gauss’s Law- Maxwell’s equation,
Continuity equation and relaxation time, boundary conditions, Magneto-static fields,|
IAmpere’s circuit law, Maxwell’s equation, magnetic scalar and vector potential,
Magnetic boundary conditions, Maxwell’s equation in final form.

III

Antenna fundamental and definitions: Introduction, Basic antenna parameters,8
Patterns, Beam area (or Beam solid angle) QA, Radiation intensity, Beam efficiency,
Directivity D and Gain G, Directivity and resolution, Antenna apertures, Effective
height, The radio communication link, Fields from oscillating dipole, Single-to-noise
ratio (SNR), Antenna temperature, Antenna impedance.

v

o0

lAntenna Design: Electric dipoles, The short electric dipole, The fields of a short dipole,
Radiation resistance of short electric dipole, Thin linear antenna, Radiation resistance of|
A/2 antenna, Array of two driven A/2 elements: Broadside case and end-fire case,
Horizontal antennas above a plane ground, Vertical antennas above a plane ground,
Yagi-Uda antenna design, Longwire antennas, Folded dipole antennas.

[oe]

'Wave Propagation: Plane earth reflection, Space wave and surface wave. Space wave
propagation: Introduction, Field strength relation, Effects of imperfect earth, Effects of|
curvature of earth. Sky wave propagation: Introduction structural, details of the
ionosphere, Wave propagation mechanism, Refraction and reflection of sky waves by
ionosphere, Ray path, Critical frequency, MUF, LUF, OF, Virtual height and skip
distance, Relation between MUF and the skip distance, Multi-Hop propagation, Wave

characteristics.

Text Books:

1.
2.

SNk w

MNO Sadiku, “Elements of Electromagnetic’, 7t Ed, Oxford University Press, 2018.
John D Kraus, Ronald J Marhefka and Ahmad S. Khan, “Antennas and Wave
Propagation”, 5™ Edition, Tata McGraw Hill, 2017.

Das, Antennas and Wave Propagation, TMH 1* Edition.

C. A. Balanis, "Antenna Theory Analysis and Design", John Wiley, 2016.

WH Hayt and JA Buck, “Engineering Electromagnetic”, 7™ Edition TMH, 2013.
(Schaums Outlines Series) Joseph J. Distefano III, Allen R. Stubberud, Ivan J.
Williams, “Engineering Electromagnetic”, 31 Edition, TMH, Special Indian Edition,
2010.

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

1.

kW

Identify different coordinate systems and their applications in electromagnetic field theory to
establish a relation between any two systems using the vector calculus.

Explain the concept of static electric field, current and properties of conductors.

Express the basic concepts of ground, space, sky wave propagation mechanism.

Demonstrate the knowledge of antenna fundamentals and radiation mechanism of the antenna.
Analyze and design different types of basic antennas.
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KEC-061] MICROCONTROLLER & EMBEDDED SYSTEMS  BL:0T:0P

DESIGN

3 Credits

Unit

Topics

Lectures

Advanced concepts in 8051 architecture:

Review of 8051 architecture, concept of synchronous serial communication, SPI
and 12C communication protocols, study of SPI port on 89LP 51RD2, study of
SAR ADC/DAC MCP3304 / MCP 33, interfacing concepts for SPI based
ADC/DAC, study of watchdog timer, study of PCA timer in different modes like
capture mode, PWM generation mode, High speed output toggle mode
Embedded ‘C’ programming for the above peripherals

Introduction, AVR Family architecture, Register File, The ALU. Memory
access and Instruction execution. I/O memory. EEPROM. I/O ports. Timers.
Interrupt Structure

8

II

MSP430x5x Microcontroller: series block diagram, address space, on-chip
peripherals (analog and digital), and Register sets. Instruction set, instruction
formats, and various addressing modes of 16-bit microcontroller; Sample
embedded system on MSP430 microcontroller. Memory Mapped Peripherals,
programming System registers, [/O pin multiplexing, pull up/down registers,
GPIO control. Interrupts and interrupt programming.

III

Introduction to Embedded Systems: Describe what an embedded system is and
its main components, Outline the different options available for building
embedded systems, Explain the benefits, functions, and attributes of embedded.
systems,Examine the constraints specific to embedded systems and their impact
The Arm Cortex-M4 Processor Architecture: Outline the different Arm
processor families, Differentiate between an Arm processor and an Arm
architecture ,Outline the main features of Arm Cortex-M4 processors,Distinguish
the different blocks and registers in an Arm Cortex-M4 processor.

v

Introduction to the Internet of Things: Describe the concepts of IoT and
understand the key elementsof an IoT device,Outline the evolution of
IoT,Describe the main technologies that enable 10T, Identify the key challenges
facing IoT systems ,Evaluate the opportunities and risks that emerge with IoT
adoption

Hardware Platforms for IoT: Identify the concepts of hardware platform and
the factors influencing its design,Differentiate between various types of memory,
Explain the principles of sensors and the role of I/O ,Describe analog-to-digital
and digital-to-analog conversion techniques, Identify the different techniques that
can be used to save energy

Introduction to the Mbed Platform and CMSIS: Describe the Mbed platform
and its functionalities, Explain the different components of the Mbed OS, Identify
the different Mbed development tools that are available,Identify the features
offered by the Mbed SDK and HDK, Outline the Cortex Microcontroller
Software Interface Standard (CMSIS) tool and its benefits.

IoT Connectivity: Identify the concept of Bluetooth technology, Identify key
features of the Bluetooth and Bluetooth Low Energy protocols, Explain how a
Bluetooth connection is secured, Outline the new features that are introduced in
the Bluetooth 5 specification, Explain the architecture and protocol stack used in
ZigBee.

Text Books:

1.
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Mazidi Ali Muhammad, Mazidi Gillispie Janice, and Mc Kinlay Rolin D “The 8051
Microcontroller and Embedded Systems wusing Assembly and C”, Pearson
Publication,2006
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John H Davies, “MSP430 Microcontroller Basics” Newnes Publication,2008.

Embedded Systems Fundamentals on Arm Cortex-M based Microcontrollers: A Practical
Approach by Alexander G. Dean https://www.arm.com/resources/education/textbooks/efficient-
embedded-systems

Reference Books:

1.
2.

3.

TI MSP430x5xx and MSP430x6xx Family User's Guide , Revised 2018.

The Definitive Guide to ARM® Cortex®-M3 and Cortex®-M4 Processors, Third Edition by Joseph
Yiu

Cortex-A Series Programmer's Guide for ARMv7-A by Arm from http://infocenter. arm.com/
help/topic/com.arm.doc.den0013d/index.html

White Paper: Cortex-M for Beginners - An overview of the Arm Cortex-M processor family and
comparison:https://community.arm.com/developer/ip-products/processors/b/processors-ip-
blog/posts/white-paper-cortex-m-for-beginners-an-overview-of-the-arm-cortex-m-processor-family-
and-comparison.

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

L.

Explain the advance concept of 8051 architectures and AVR family architecture and
compare them for different applications.

To demonstrate the basics of MSP430x5x Microcontroller

To execute the I/O interfacing and peripheral devices associated with Microcontroller
SoC (system on chip).

Explain the advance concept Arm Cortex-M4 Processor Architecture.

Demonstrate the ability to do Demonstrate the basics of Embedded Systems, IoT and its
application and design IoT based projects on Arm based development boards
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7

KEC-

062 | SATELLITE COMMUNICATION | 3L:0T:0P | 3 Credits |

Unit

Topics Lectures

I

Introduction to Satellite Communication: History, Overview of Satellite 8
Communication, Types of Satellite, Types of Orbit, Satellite services, Advantages
& Applications of Satellite communication, Satellite Life phases, Space Debris,
Introduction to Geo-synchronous and Geo-stationary satellites.

II

Orbital Mechanics: Orbital Mechanics, Kepler’s Three laws of Planetary Motion, 8
Developing the Equations of the orbit, Look Angle Determination, Earth Stations,
Orbital Perturbations, Orbital effects in Communication system performance.

III

Satellite Sub-systems: Seven segments of Satellite communication, Attitude and 8
Orbit control systems, Telemetry, Tracking and command control system, Power
supply system.

Satellite Link Design: Basic transmission theory, System noise temperature and
G/T ratio, Design of down link and uplink, Design of satellite links for specified
C/N.

v

Introduction to Various Satellite Systems: VSAT, Direct broadcast satellite 8
television and radio, Satellite navigation and the Global positioning systems, GPS
position location principle, GPS receivers and codes, Satellite Signal Acquisition,
GPS navigation Message, GPS Signal Levels, Timing Accuracy, GPS Receiver
Operation.

Launchers & Advanced Technologies: Mechanism of Satellite launching, Launch| 8
\Vehicles, Advanced launching tech like Space X, Intelligent Testing, Control and
Decision making for Space, Inter Satellite Link.

Indian Satellite Systems: History and Overview of Indian Satellite System,
IAchievements, GSLV, PSLV, Advanced Technology Vehicle.

Text Books:

1.
2.
3.
4.

B.Pratt, A.Bostian, “Satellite Communications”, Wiley India, ond Edition,2006.
D. Roddy, “Satellite Communications”, TMH, 4h Edition, 2001.

Digital Satellite Communications/ Tri T. Ha./ McGraw-Hill, 2™ Edition

D.C. Agrawal, Satellite communication, Khanna Publishers; 7" Edition.

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

1.

W

Define and list the benefits of satellite communication.

Demonstrate orbital mechanics principles of satellite communication systems and solve problems
related to it.

Describe a satellite link and identify ways to improve the link performance.

Classify new technologies of satellite communication systems as per given specifications.
Examine advanced technologies of satellite launching and describe the Indian satellite system.

Curriculum & Evaluation Scheme (V & VI semester) Page 26



ELECTRONICS AND COMMUNICATION ENGINEERING

IKEC-063 | DATA COMMUNICATION NETWORKS | 3L:0T:0P | 3 Credits |
Unit Topics Lectures
I [Introduction to Networks & Data Communications: Goals and 8

IApplications of Networks ,The Internet, Protocols & Standards, Layered
Tasks, OSI reference Model, TCP / IP, Addressing, Line Coding Review.

II [Physical Layer: Transmission Media- Guided and unguided, Network 8
Topology Design,

Data Link Layer: Error detection and Correction, Framing, Flow and Error
Control Protocols, Noiseless Channel and Noisy Channel Protocol, HDLC,
PPoint-to-Point Protocol

IIT Multiple Access: RANDOH, CDMA, CSMA/CD, CSMA/CA, Controlled 8
IAccess, Channelization Wired LANs: IEEE Standards, Standard Ethernet,
Fast Ethernet, Gigabit Ethernet, Wireless LAN IEEE 802.11, Bluetooth IEEE
802.16.

IV |Network Layer: Design Issues. Routing Algorithms. Congestion control 8
IAlgorithms. Internetworking —TCP/IP, IP Packet, IPv4 and IPv6 Protocols,
IPV4 Addresses, Connecting Devices, Virtual LAN IPV6 Addresses.

V [Transport Layer Protocol: UDP and TCP, ATM, Cryptography, Network 8
Security, Session Layer-Design issues.

\Application Layer: File Transfer, Electronic mail, HTTP, WWW, SMTP,
Cryptography, Network Security.

Text Books:
1. B. A. Forouzan, “Data Communications and Networking”, 5t Edition, TMH, 2017.

Reference Books:
1. S. Tanenbaum, “Computer Networks”, 4th Edition, Pearson, 2013.
2. W. Stallings, “Data and Computer Communication”, gt Edition, Pearson, 2007.

Course Outcomes: At the end of this course students will demonstrate the ability to:
1. Identify the issues and challenges in the architecture of a network.
2. Analyze the services and features of various protocol layers in data layer.
3. Demonstrate the knowledge of multiple access to design a access technique for a
particular application.
4. Realize protocols at different layers of a network hierarchy.
5. Recognize security issues in a network and various application of application layer.
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IKEC-064 | ANALOG SIGNAL PROCESSING | 3L:0T:0P | 3 Credits |
Unit Topics Lectures
I Introduction to domains and the analogue/digital trade off, Introduction to current 8

conveyor, current feedback amplifier.

Analog signal filtering: introduction to bilinear transfer functions and active
realizations. Second-order filter realization, filter design parameters (Q and ),
frequency response, Three op-amp biquad, effect of finite gain of op-amp over
filters, Sallen-Key biquad.

IT | Ideal low-pass filter, Buttreworth and Chebyshev magnitude response, pole 8
locations, low-pass filter specifications, comparison of Maximally flat and Equal
ripple responses.

IIT | Delay equalization: equalization procedures, equalization with first-order and 8
second order modules, strategies for equalization design. Definition of Bode
sensitivity.

IV | The General Impedance Convertor (GIC), optimal design of the GIC, realization of 8

simple ladders, Gorski-Popiel’s Embedding Technique, Bruton’s FDNR technique,
Creating negative components.

V | Elementary transconductor building blocks, resistors, integrators, 8
amplifiers, summers, Gyrator, First and second order filters, Higher order filters

Text Book:

1. R. Schaumann and M.E. Valkenberg, “Design of Analog Circuits”, Oxford University Press
Course Outcomes: At the end of this course students will demonstrate the ability to:

1. Describe and apply fundamentals of signal processing in analog domain and its associated
concepts like OTA and current conveyor.

Introduction of filter and its designing parameters

Solve problems and design higher order filters like Butterworth and Chebyshev.

Understand and explain the reasons for delay in filter designing and its procedure to equalize.

wok o wn

Understand the principles of the inductor simulation like general impedance convertor (GIC),
optimal design of the GIC, Gorski-Popiel’s Embedding Technique, Bruton’s FDNR technique

which are used for placing equivalent inductor on integrated circuits.

Curriculum & Evaluation Scheme (V & VI semester) Page 28



ELECTRONICS AND COMMUNICATION ENGINEERING

| KEC-065 | RANDOM VARIABLES & STOCHASTIC PROCESS | 3L:0T:0P | 3 Credits |

Unit Topics Lectures

I [Probability: Introduction to set theory, experiments and sample spaces, join] 8
probability, conditional probability, concept of total Probability, Bayes’ Theorem,
and independent events, Bernoulli’s trials, combined experiments.

I  |Random Variables: Introduction, types of random variables, cumulative 8
distribution function and probability density functions, Standard distributions:
Gaussian, exponential, Rayleigh, uniform, Bernoulli, binominal, Poisson, discrete
uniform and conditional distributions. Functions of one random variable:
distribution, mean, variance, moments and characteristics functions.

IIT |Multiple Random Variables: Joint distributions, joint density function and 8
properties, marginal distribution and density functions, conditional distribution and
density Functions, statistical independence, functions of two random variables,
joint moments, Multiple random variables: multiple functions of multiple random|
variables, jointly Gaussian random variables, sums of random variable, Central
limit theorem.

IV [Stochastic Processes: Definitions, Random process concept, Statistics of| 8
stochastic processes: Mean, Autocorrelation, Covariance Functions and its
properties, Strict and Wide sense stationary, random processes, Time Averages and
Ergodicity, Mean-Ergodic Processes.

V  Stochastic Processes in Frequency Domain: Power spectrum of stochastic 8
processes, Properties of power spectral density, Relationship between Power
Spectrum and Autocorrelation Function, the Cross-Power Density Spectrum and|
Properties, Relationship between Cross-Power Spectrum and Cross-Correlation
Function, Transmission over LTI systems, Gaussian and White processes.

Text Books:
1. Probability, Random Variables And Stochastic Processes, Papoulis, TMH (2002)
2. Stochastic Processes, 2ed, Ross, Wiley.(1996)

Reference Books:
1. Devore — Probability and statistics for engineering and sciences, Cengage learning 2011

2. Mendenhall — Introduction to probability and statistics, Cengage learning 2012

3. Probability, Random Variables And Random Signal Principles, Peebles, TMH 2002

4. Probability Theory and Stochastic Processes for Engineers, Bhat, Pearson 2011

5. Probability and Random Processes with Application to Signal Processing, 3/e, Stark, Pearson
2002

6. Random Variables & Stochastic Processes, Gaur and Srivastava, Genius publications 2003

7. Random Processes: Filtering, Estimation and Detection, Ludeman, Wiley 2002

8. An Introduction to Probability Theory & Its App., Feller, Wiley 1969

Course Outcomes:
At the end of this course students will demonstrate the ability to:
1. Students will be able to explain the basic learning of Probability.
2. Students will be able to demonstrate the concept of Random Variables.
3. Students will be able to analyze Multiple Random Variables.
4. Students will be able to interpret the basics of Stochastic Processes.
5. Students will be able to express Stochastic Processes in Frequency domain.
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ELECTRONICS AND COMMUNICATION ENGINEERING

IKEC-651 | DIGITAL COMMUNICATION LAB | OL:0T:2P | 1 Credit |

SUGGESTIVE LIST OF EXPERIMENTS:

Part A
1. To study Eye diagram patterns of various digital pulses.
2. To study the inter symbol interference.
3. To study generation of Unipolar RZ & NRZ Line Coding.
4. To study generation of Polar RZ & NRZ Line Coding.
5. To study generation of Bipolar RZ & NRZ Line Coding.
6. Implementation and analysis of BASK modulation and demodulation
7. Implementation and analysis of BFSK modulation and demodulation
8. Implementation and analysis of BPSK modulation and demodulation. (Through Virtual Lab)

9. Implementation and analysis of QPSK modulation and demodulation. (Through Virtual Lab)
10. To simulate M-ary Phase shift keying technique using MATLAB.

11. To study generation and detection of DPSK using MATLAB.

12. Implementation and analysis of Delta modulation and demodulation.

13. Implementation and analysis of DSSS Modulation, Demodulation & BER measurement.

14. Implementation and analysis of FHSS Modulation, Demodulation & BER measurement.

15. To study encoding and decoding of Linear Block Codes

16. To study the working of Convolution encoder.

1. To study simple dipole A 2 antenna and to calculate beam-width, front / back ratio, and
gain of the antenna. 10.

2. To study folded dipole antenna and to calculate beam-width, front / back ratio, and
gain of the antenna.

3. To study A 2 phase array end-fire antenna and to calculate beam-width, front / back
ratio, and gain of the antenna.

4. To study broadside array antenna and to calculate beam-width, front / back ratio, and
gain of the antenna.

Virtual Lab Link: https://vlab.amrita.edu/?sub=1&brch=201

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

1. To formulate basic concepts of pulse shaping in digital communication.

2. To identify different line coding techniques and demonstrate the concepts.

3. To design equipments related to digital modulation and demodulation schemes.

4. To analyze the performance of various digital communication systems and evaluate the
key parameters.

5. To conceptualize error detection & correction using different coding schemes in digital
communication.
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| KEC-652 |  CONTROL SYSTEM LAB | OL:0T:2P | 1 Credit |

bl s
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SUGGESTIVE LIST OF EXPERIMENTS:

Introduction to MATLAB Control System Toolbox.

Determine transpose, inverse values of given matrix.

Plot the pole-zero configuration in s-plane for the given transfer function.

Determine the transfer function for given closed loop system in block diagram
representation.

Create the state space model of a linear continuous system.

Determine the State Space representations of the given transfer function.

Determine the time response of the given system subjected to any arbitrary input.

Plot unit step response of given transfer function and find delay time, rise time, peak
time, peak overshoot and settling time.

Determine the steady state errors of a given transfer function.

. Plot root locus of given transfer function, locate closed loop poles for different values of

k

. Plot bode plot of given transfer function. Also determine gain and phase margins.
12.

Plot Nyquist plot for given transfer function. Also determine the relative stability by
measuring gain and phase margin.

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

1.

AN
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Classify different tools in MATLAB along with the basic matrix operations used in
MATLAB.

Evaluate the poles and zeros on s-plane along with transfer function of a given system.
Construct state space model of a linear continuous system.

Evaluate the various specifications of time domain response of a given system.

Appraise the steady state error of a given transfer function.

Examine the relative stability of a given transfer function using various methods such as

root locus, Bode plot and Nyquist plot.
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| KEC-653A] MEASUREMENT & INSTRUMENTATION LAB | OL:0T:2P | 1 Credit |

SUGGESTIVE LIST OF EXPERIMENTS:

Measurement of phase difference and frequency using CRO (Lissajous Figure)

Study of L.C.R. Bridge and determination of the value of the given components.
Characteristics of Thermocouples and RTD.
Study of the following transducer (i) PT-100 Transducer (ii) J-Type Transducer (iii) K-
Type Transducer (iv) Pressure Transducer
5. Characteristics of LDR, Photo Diode, and Phototransistor:

(i) Variable [llumination.

(ii) Linear Displacement
Characteristics of LVDT.
Study of the transistor tester and determination of the parameters of the given transistors
8. Experiment using PLC Trainer Kits

B WN =
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Through Virtual Lab:
9. Measurement of low resistance Kelvin’s double bridge.
10. To measure unknown capacitance of small capacitors by using Schering’s bridge.
11. To measure unknown Inductance using Hay’s bridge.
12. Measurement of capacitance by De Sauty Bridge.

Virtual Lab Link: http://vlabs.iitkgp.ernet.in/asnm/#

Available on: http://www.vlab.co.in/broad-area-electronics-and-communications

Course OQutcomes:

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

1. Measure the unknown resistance, capacitance and inductance using LCR Bridge,
Kelvin double bridge, Schering bridge, Hay’s bridge, De sauty bridge.

2. Practically demonstrate the different types of transducers like J-type, K-type, PT-100
and RTD.

3. Interpret frequency and phase difference from Lissajous figure.

4. Interpret hybrid parameters of transistor and demonstrate different transducer like LDR
and LVDT.

5. Demonstrate Experiment using PLC Trainer Kits
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| KEC-653B] CAD FOR ELECTRONICS LAB | OL:0T:2P | 1 Credit |

SUGGESTIVE LIST OF EXPERIMENTS:

Part A
PSPICE Experiments:

1. (a) Transient Analysis of BJT inverter using step input.

(b)DC Analysis (VTC) of BJT inverter
2. (a) Transient Analysis of NMOS inverter using step input.

(b) Transient Analysis of NMOS inverter using pulse input.

(c) DC Analysis (VTC) of NMOS inverter.
3. (a) Analysis of CMOS inverter using step input.
(b) Transient Analysis of CMOS inverter using step input with parameters.
(c) Transient Analysis of CMOS inverter using pulse input.
(d) Transient Analysis of CMOS inverter using pulse input with parameters.
(e) DC Analysis (VTC) of CMOS inverter with and without parameters.
Transient & DC Analysis of NAND Gate using CMOS inverter.

Transient Analysis of NOR Gate inverter and implementation of XOR gate using NOR gate
To design and perform transient analysis of D latch using CMOS inverter.
To design and perform the transient analysis of SR latch circuit using CMOS inverter.

To design and perform the transient analysis of CMOS transmission gate.

o ® 2N s

Analysis of frequency response of Common Source amplifiers.
10.  Analysis of frequency response of Source Follower amplifiers

PartB :
HDL (using VHDL program module & verilog Module)

VHDL PROGRAMS

Design and Simulation of Full Adder using VHDL program module

Design and Simulation of 4x1 MUX using VHDL program module

Design and Simulation of BCD to Excess-3 code using VHDL program module
Design and Simulation of 3 to 8 decoder using VHDL program module

Design and Simulation of JK Flip-flop using VHDL program module

Design and Simulation of CMOS Inverter using verilog Module

SNk =

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

1. Design and analyze the performance of different type of inverters.

2. Design and analyze the performance of the basic logic gates using CMOS inverter circuit.

3. Design and analyze the performance of the memory based digital circuits using CMOS inverter
circuit.

4. Analyze the performance of the different configuration of MOS amplifier circuits.
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KEC-653C | MICROCONTROLLERS FOR EMBEDDED SYSTEM| OL:0T:2P| 1 Credit

LAB
SUGGESTIVE LIST OF EXPERIMENTS:
Part A
1. Write a program of flashing LED connected to port 1 of the 8051 Micro Controller.

2.
3.

Write a program to generate 10 kHz squire wave using 8051.
Write a program to show the use of INTO and INT1 of 8051.

Part B: Based on MSP 430

1.

whkwhn
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9.

10.

11.
12.

Write a program for temperature & to display on intelligent LCD display.

Write a program to generate a Ram waveform using DAC with micro controller.

Write a program to Interface GPIO port in C using MSP430 (blinking LEDs, push buttons)
Write a program Interface potentiometer with GPIO.

Write a program of PWM based Speed Controller of Motor controlled by potentiometer
connected to GPIO.

Write a program of PWM generation using Timer on MSP430 GPIO.

Write a program to Interface an accelerometer.

Write a program using USB (Sending data back and forth across a bulk transfer-mode USB
connection.)

Write a program for Master Slave Communication between 2MSP430s using SPI

Write a program of basic Wi-Fi application-Communication between two MSP430 based sensor
nodes.

Setting up the CC3100 as a HTTP server.

Review of User APIs for TI CC3100 & Initialization and Setting of [P addresses.

Part B: Based on ARM Process:

I.

A A ol

10.

11.
12.

To develop and verify the interfacing ADC and DAC with LPC 2148 Arm Micro Controller.
Interfacing of LED and PWM with Micro Controller. (ARM-) using embedded C program.
Interfacing of serial port with Am processor using embedded C-program.

Interfacing of key board and LCD with Arm processor using embedded C-Program.

To develop and verify Embedded C program mailbox using ARM.

To implement zigbee protocol with ARM program.

Implement the lighting and winking LEDs of the ARM I/O port via programming.

ARM programming in C language using KEIL IDE.

Demonstrate the TIMING concept of real time application using RTOS on ARM microcontroller
kit.

Demonstrate the Multi-Tasking concept of real time application using RTOs on ARM
microcontroller.

Demonstrate the RS 232 serial communication using RTOS on ARM microcontroller kit.
ISR (Interrupt Service Routine) programming in ARM based system with I/O port.

Part C: Virtual Lab Platform
http://vlabs.iitb.ac.in/vlabs-dev/labs/8051-Microcontroller-Lab/labs/index.php

https://www.soe.uoguelph.ca/webfiles/engg4420/EmbeddedSystemsAndLabsForARM-V1.1.pdf

https://profile.iiita.ac.in/bibhas.ghoshal/IEMB 2018/Lectures/ES basics.pdf

https://nptel.ac.in/courses/108/102/108102045/
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Practical Outcome The Student able to:

To understand the basis work of microcontroller and learn the working.

To understand the building blocks of embedded system.

To learn the concept of interfacing with different devices.

To relate the concept of memory map and memory interface.

To discover the characteristics of real time system.

To validate the process using know input-output parameters.

Demonstrate knowledge of programs environment and executing variety of programs.

NSV R W=
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Revised Structure B. Tech 1st Year (Common)

UG Stream Vs Allied Branch Classification 2020-21 Code
Stream Branch Name
Civil Engineering Civil Engineering v
Environmental Engineering EV
Chemical Engineering Chemical Engineering cH
Food Technology FT
Computer Engineering (2019-20) cs
Computer Science cs
Computer Science and Engineering (CS) CSE
Computer Engineering And Information Technology CSA
Computer Science and Information Technology CSIT
Computer Science Information Technology IT
Computer Science and Engineering (Artificial Intelligence) 2020-21 CSAL
Computer Science and Engineering(Artificial Intelligence & Machine CSME
Learning) 2020-21
Computer Science and Engineering (Data Science) 2020-21 CSDS
Computer Science and Engineering (Internet Of Things) 2020-21 CSIoT
Electrical Engineering Electrical Engincering Eb
Electrical & Electronics Engineering EN
Applied Electronics & Instrumentation Al
Bio Medical Engineering BM
Instrumentation and Control Engineering, Instrumentation Engineering IC
Electronics Engineering Electronics Engineering E
Electronics and Communication Engineering EC
Electronics And Computer Engineering
Electronics and Instrumentation Engineering El
Electronics & Telecommunication Engineering ET
Aecronautical Engineering AE
Automobile Engineering AU
Industrial Production Engineering IP
Mechanical Engineering Manufacturing Technology v
Mechanical and Industrial Engineering MI
Mechanical Engineering ME
Plastic Engineering PL
Production Engineering PE
Carpet & Textile Chemistry CT
Textile Engineering Textile Chemistry Te
Textile Technology T
HTT

Handloom & Textile Technology 2020-21




Revised Structure B. Tech 1st Year

B. Tech 1st Year
(All branches except Bio Technology and Agriculture Engg.)
Revised Structure in accordance with AICTE Model Curriculum
Effective w.e.f. Academic Session 2020-21

SEMESTER 1
3 WEEKS COMPULSORY INDUCTION PROGRAM

AICTE Guidelines in Model Curriculum: After successful completion of 160 credits, a student shall be
eligible to get Under Graduate degree in Engineering. A student will be eligible to get Under Graduate
degree with Honours only, if he/she completes additional university recommended courses only
(Equivalent to 20 credits; NPTEL Courses of 4 Weeks, 8 Weeks and 12 Weeks shall be of 2, 3 and 4
Credits respectively) through MOOCs. For registration to MOOCs Courses, the students shall follow
NPTEL Site http://nptel.ac.in/ as per the NPTEL policy and norms. The students can register for these
courses through NPTEL directly as per the course offering in Odd/Even Semesters at NPTEL. These
NPTEL courses (recommended by the University) may be cleared during the B. Tech degree program
(not necessary one course in each semester). After successful completion of these MooCs courses the
students, shall, provide their successful completion NPTEL status/certificates to the University (COE)
through their college of study only. The student shall be awarded Hons. Degree (on successful
completion of MOOCS based 20 credit) only if he/she secures 7.50 or above CGPA and passed each

subject of that Degree Programme in single attempt without any grace marks.
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Revised Structure B. Tech 1st Year

B.Tech. I Semester
(All branches except Bio Technology and Agriculture Engg.)

S. Course Course Title Periods Evaluation Scheme End Total | Credits
No. | Code Semester
L|T|P|CT|TA| Total | PS |TE PE
1 |KAS101T/ | Engineering Physics/
1 30 | 20 50 100 150 4
KAS102T | Engineering Chemistry
2 KAS103T Engineering Mathematics-1 3110 30| 20 50 100 150 4
3 Basic Electrical Engineering/
ggigi? Emerging Domain in Electronics 3101030720 30 100 150 3
Engineering
4 KCS101T/ | Programming for Problem Solving/ | 3 | 0 | 0 | 30 | 20 50 100 150 3
KMELOIT | Fundamentals of Mechanical
Engineering & Mechatronics
T kasisip | Bbebe e L 0|02 AN EEE
KAS152P | '8 & Y
6 KEE151P/ | Basic Electrical Engineering Lab/ 01012 25 25 50 1
KEC151P | Electronics Engineering Lab
7 [KCS151P/ | Programming for Problem Solving/ | 0 | 1 | 2 25 25 50 1
KASI54P | English Language Lab
8 [KCEI151P/ | Engineering Graphics & Design Lab/
KWS151P | Mechanical Workshop Lab 0112 50 30 100 !
9 Al For Engineering/ 25
KMC101/ Emerging Technology for 210101 15910 25 50 2
KMC102 Engineering
10 KNC101 | Soft Skill I >lolol 151 10 25 25 NC
11 MOOCs (For B.Tech. Hons. Degree)*
Total 900 20
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Revised Structure B. Tech 1st Year

B.Tech. IT Semester

(All branches except Bio Technology and Agriculture Engg.)

Course
Code

Course Title

Periods

Evaluation Scheme

End

Semester

L |T

CT

TA

Total

PS

TE

PE

Total

Credits

KAS201T/
KAS202T

Engineering Physics/
Engineering Chemistry

1

30

20

50

100

150

KAS203T

Engineering Mathematics-11

30

20

50

100

150

KEE201T/
KEC201T

Basic Electrical Engineering/
Emerging Domain in
Electronics Engineering

30

20

50

100

150

KCS201T/
KME201T

Programming for Problem
Solving / Fundamentals of
Mechanical Engineering &
Mechatronics

30

20

50

100

150

KAS251P/
KAS252P

Engineering Physics Lab/
Engineering Chemistry Lab

25

25

50

KEE251P/
KEC251P

Basic Electrical Engineering Lab/
Electronics Engineering Lab

25

25

50

KCS251P/
KAS254P

Programming for Problem
Solving / English Language Lab

25

25

50

KCE251P/
KWS251P

Engineering Graphics & Design
Lab/ Mechanical Workshop Lab

50

50

100

KMC201/
KMC202

Al For Engineering/
Emerging Technology for
Engineering

15

10

25

25

50

10

KNC201

Soft Skill IT

15

10

25

25

NC

MOOCs

(For B.Tech. Hons. Degree)*

Total

900

20

Mini Project or Internship (3-4 weeks) shall be conducted during summer break after 11
semester and will be assessed during 11l semester

Curriculum & Evaluation Scheme (I & I semester)
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Revised Structure B. Tech 1st Year

B.Tech 1% Year
I Semester
Syllabus
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Revised Structure B. Tech 1st Year

KAS-101T ENGINEERING PHYSICS 3L:1T:0P 4 Credits

KAS-201T

Unit Topics Lectures
I Relativistic Mechanics: Frame of reference, Inertial & non-inertial frames, 8

Galilean transformations, Michelson- Morley experiment, Postulates of
special theory of relativity, Lorentz transformations, Length contraction,
Time dilation, Velocity addition theorem, Variation of mass with velocity,
Einstein“s mass energy relation, Relativistic relation between energy and
momentum, Massless particle.

II

Electromagnetic Field Theory: Continuity equation for current density, 8
Displacement current, Modifying equation for the curl of magnetic field to
satisfy continuity equation, Maxwell“s equations in vacuum and in non
conducting medium, Energy in an electromagnetic field, Poynting vector and
Poynting theorem, Plane electromagnetic waves in vacuum and their transverse
nature. Relation between electric and magnetic fields of an electromagnetic
wave, Energy and momentum carried by electromagnetic waves, Resultant
pressure, Skin depth.

I

Quantum Mechanics: Black body radiation, Stefan“s law, Wien"s law, 8
Rayleigh-Jeans law and Planck"s law, Wave particle duality, Matter
waves, Time-dependent and time-independent Schrodinger wave equation,
Born interpretation of wave function, Solution to stationary state
Schrodinger wave equation for one-Dimensional particle in a box, Compton
effect.

v

Wave Optics: Coherent sources, Interference in uniform and wedge 8
shaped thin films, Necessity of extended sources, Newton’s Rings and
its applications. Fraunhoffer diffraction at single slit and at double slit,
absent spectra, Diffraction grating, Spectra with grating, Dispersive
power, Resolving power of grating, Rayleigh“s criterion of resolution,
Resolving power of grating.

Fibre Optics & Laser:  Optics:  Introduction to  fibre  optics, 8
Acceptance angle, Numerical aperture, Normalized frequency,
Classification of fibre, Attenuation and Dispersion in optical fibres. Laser:
Absorption of radiation, Spontaneous and stimulated emission of
radiation, Einstein“s coefficients, Population inversion, Various levels of
Laser, Ruby Laser, He-Ne Laser, Laser applications.

Reference Books:

1.

Nnhw

6.

Concepts of Modern Physics — Aurthur Beiser (McGraw Hill)

Introduction to Special Theory of Relativity- Robert Resnick (Wiley)

Optics — Brijlal & Subramanian (S. Chand )

Engineering Physics: Theory and Practical- Katiyar and Pandey (Wiley India)
Applied Physics for Engineers- Neeraj Mehta (PHI Learning, New)
Engineering Physics-Malik HK and Singh AK (McGrawHill)

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

1.
2.
3.

4.

To solve the classical and wave mechanics problems

To develop the understanding of laws of thermodynamics and their application in various processes
To formulate and solve the engineering problems on Electromagnetism & Electromagnetic Field
Theory

To aware of limits of classical physics & to apply the ideas in solving the problems in their parent
streams
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Revised Structure B. Tech 1st Year

KAS-102T ENGINEERRING CHEMISTRY 3L:1T:0P | 4 Credits

KAS-202T

Unit Topics Lectures
I Atomic and Molecular Structure: Molecular orbital’s of diatomic 8

molecules. Band theory of solids. Liquid crystal and its applications.
Point defects in solids. Structure and applications of Graphite and
Fullerenes. Concepts of Nano-materials and its application.

I | Spectroscopic techniques and Applications: Elementary idea and simple 8
applications of Rotational, Vibrational, Ultraviolet& Visible and
Raman spectroscopy.

II' | Electrochemistry: Nernst Equation and application, relation of EMF with 8
thermodynamic functions (AH, AF and A S). Lead storage battery.
Corrosion; causes, effects and its prevention.

Phase Rule and its application to water system.

IV | Water Analysis; Hardness of water, Techniques for water softening (Lime- 8
soda, Zeolite, lon exchange resin and Reverse osmosis method).
Fuels: classification of fuels, Analysis of coal, Determination of
calorific value (Bomb calorimeter and Dulong’s methods).

V| Polymer; Basic concepts of polymer-Blend and composites, Conducting 8
and biodegradable polymers. Preparation and application of some
industrially important polymers (Buna-S, Buna-N, Neoprene, Nylon-6,
nylon-6,6 and Terylene). General methods of synthesis of organo metallic
compounds (Grignard reagent) and their applications.

Text Books:
1. University Chemistry By B.H. Mahan

University Chemistry By C.N.R. Rao
Organic Chemistry By L.L. Finar
Physical Chemistry By S. Glasstone
Engineering Chemistry By S.S. Dara
Polymer Chemistry By Fre W., Billmeyer

NS kWD

Engineering Chemistry By Satya Prakash

Course Outcomes: At the end of this course students will demonstrate the ability to
1. Use of different analytical instruments.

2. Measure molecular/ system properties such as surface tension, viscosity, conductance of
solution, chloride and iron content in water.

3. Measure hardness of water.

4. Estimate the rate constant of reaction.
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[KAS 103T | ENGINEERING MATHMATICS I | 3L:1T:0P | 4 Credits|

COURSE OBJECTIVE:

The objective of this course is to familiarize the graduate engineers with techniques in calculus,
multivariate analysis, vector calculus and linear algebra. It aims to equip the students with
standard concepts and tools from intermediate to advanced level that will enable them to tackle
more advanced level of mathematics and applications that they would find useful in their
disciplines.

The students will learn:

To apply the knowledge of differential calculus in the field of engineering.

To deal with functions of several variables that is essential in optimizing the results of real
life problems.

Multiple integral tools to deal with engineering problems involving centre of gravity,
volume etc.

To deal with vector calculus that is required in different branches of Engineering to
graduate engineers.

The essential tools of matrices and linear algebra, Eigen values and diagonalization in a
Comprehensive manner are required.

Unit

Topics Lectures

Matrices: Types of Matrices: Symmetric, Skew-symmetric and 8
Orthogonal Matrices; Complex Matrices, Inverse and Rank of matrix
using elementary transformations, Rank-Nullity theorem; System of linear
equations, Characteristic equation, Cayley-Hamilton Theorem and its
application, Eigen values and eigenvectors; Diagonalisation of a Matrix

II

Differential Calculus- I: Introduction to limits, continuity and 8
differentiability, Rolle’s Theorem, Lagrange’s Mean value theorem and
Cauchy mean value theorem, Successive Differentiation (n™ order
derivatives), Leibnitz theorem and its application, Envelope of family of
one and two parameter, Curve tracing: Cartesian and Polar co-ordinates

III

Differential Calculus-II: Partial derivatives, Total derivative, Euler’s 8
Theorem for homogeneous functions, Taylor and Maclaurin’s theorems for
a function of two variables, Maxima and Minima of functions of several
variables, Lagrange Method of Multipliers, Jacobians, Approximation of
errors

v

Multivariable Calculus-I: Multiple integration: Double integral, Triple 8
integral, Change of order of integration, Change of variables, Application:
Areas and volumes, Center of mass and center of gravity (Constant and
variable densities)

Vector Calculus: Vector identities (without proof), Vector differentiation: 8
Gradient, Curl and Divergence and their Physical interpretation, Directional
derivatives.

Vector Integration: Line integral, Surface integral, Volume integral, Gauss’s
Divergence theorem, Green’s theorem and Stoke’s theorem (without proof)
and their applications
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Revised Structure B. Tech 1st Year

Text Books:
1. B. V. Ramana, Higher Engineering Mathematics, McGraw-Hill Publishing Company Ltd.,
2008.
2. B. S. Grewal, Higher Engineering Mathematics, Khanna Publisher, 2005.
3. RK. Jain & S R K. Iyenger, Advance Engineering Mathematics, Narosa Publishing House
2002.

Reference Books:

1. E. Kreyszig, Advance Engineering Mathematics, John Wiley & Sons, 2005.

2. Peter V. O’Neil, Advance Engineering Mathematics, Thomson (Cengage) Learning, 2007.

3. Maurice D. Weir, Joel Hass, Frank R. Giordano, Thomas, Calculus, Eleventh Edition,
Pearson.

4. D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.

Veerarajan T., Engineering Mathematics for first year, McGraw-Hill, New Delhi, 2008.

6. Ray Wylie C and Louis C Barret, Advanced Engineering Mathematics, McGraw-Hill;
Sixth Edition.

7. P. Sivaramakrishna Das and C. Vijayakumari, Engineering Mathematics, 1st Edition,

Pearson Education.

Advanced Engineering Mathematics. Chandrika Prasad, Reena Garg, 2018.

9. Engineering Mathemathics — I. Reena Garg, 2018.

N

>

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

Course Outcome (CO) Bloom’s
Knowledge
Level (KL)

Remember the concept of matrices and apply for solving linear

Col1 | . .
simultaneous equations.

Ki & K3

Understand the concept of limit , continuity and differentiability and
CO 2 | apply in the study of Rolle,s , Lagrange,s and Cauchy mean value K; & K;
theorem and Leibnitz theorems .

Identify the application of partial differentiation and apply for

CO3 . : .. ) . K; &Ks
evaluating maxima, minima, series and Jacobians.
[lustrate the working methods of multiple integral and apply for

CO4 . . K, & K3
finding area, volume, centre of mass and centre of gravity.
Remember the concept of vector and apply for directional derivatives,

CO 5 | tangent and normal planes. Also evaluate line, surface and volume K; & K5

integrals.
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| KAS 203T | ENGINEERING MATHMATICS 11 | 3L:1T:0P | 4 Credits |

(Common to all B. Tech. Courses except B. Tech., Biotechnology and Agricultural Engineering)

COURSE OBJECTIVE:
The objective of this course is to familiarize the prospective engineers with techniques in
sequences, multivariate integration, ordinary and partial differential equations and complex
variables. It aims to equip the students to deal with advanced level of mathematics and
applications that would be essential for their disciplines.

The students will learn:

The effective mathematical tools for the solutions of differential equations that model
physical processes

To apply integral calculus in various field of engineering. Apart from some other
applications students will have a basic understanding of Beta and Gamma functions.

The tool of Fourier series for learning advanced Engineering Mathematics.

The tools of differentiation of functions of complex variables that are used in various
techniques dealing with engineering problems.

The tools of integration of functions of complex variables that are used in various
techniques dealing with engineering problems.

Unit

Topic Lectures

Ordinary Differential Equation of Higher Order: Linear differential
equation of n"™ order with constant coefficients, Simultaneous linear 8
differential equations, Second order linear differential equations with variable
coefficients, Solution by changing independent variable, Reduction of order,
Normal form, Method of variation of parameters, Cauchy-Euler equation.

II

Multivariable Calculus-II: Introduction of Improper integrals, Beta & Gama
function and their properties, Dirichlet’s integral and its applications, 8
Application of definite integrals to evaluate surface areas and volume of
revolutions.

I1I

Sequences and Series: Definition of Sequence and series with examples,
Convergence of sequence and series, Tests for convergence of series, (Ratio 8
test, D’ Alembert’s test, Raabe’s test). Fourier series, Half range Fourier sine
and cosine series.

1Y%

Complex Variable—Differentiation: Limit, Continuity and differentiability,
Functions of complex variable, Analytic functions, Cauchy- Riemann 8
equations (Cartesian and Polar form), Harmonic function, Method to find
Analytic functions, Conformal mapping, Mobius transformation and their
properties.

Complex Variable —Integration: Complex integrals, Contour integrals,
Cauchy- Integral theorem, Cauchy integral formula, Taylor’s and Laurent’s 8
series (without proof), Singularities, Classification of Singularities, zeros of
analytic functions, Residues, Methods of finding residues, Cauchy Residue

theorem, Evaluation of real integrals of the types _J'; " f(cosB,sin @) do |
jo f(cosB,sin 0)d0 and [* f(cos0,sin O)d6 only.
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Text Books:

1.

2.
3.

B. V. Ramana, Higher Engineering Mathematics, Tata McGraw-Hill Publishing Company
Ltd., 2008.

B. S. Grewal, Higher Engineering Mathematics, Khanna Publisher, 2005.

R. K. Jain & S. R. K. Iyenger, Advance Engineering Mathematics , Narosa Publishing -
House, 2002

Reference Books:

1.
2.
3.

4.

10.

11.

12.

E. Kreyszig, Advance Engineering Mathematics, John Wiley & Sons, 2005.

Peter V. O’Neil, Advance Engineering Mathematics, Thomson (Cengage) Learning, 2007.
Maurice D. Weir, Joel Hass, Frank R.Giordano, Thomas, Calculus, Eleventh Edition,
Pearson.

G.B Thomas, R L Finney, Calculus and Analytical Geometry, Ninth Edition Pearson, 2002.

. James Ward Brown and Ruel V Churchill, Fourier Series and Boundary Value Problems,

8t Edition-McGraw-Hill

D. Poole, Linear Algebra: A Modern Introduction, 2nd Edition, Brooks/Cole, 2005.
Veerarajan T., Engineering Mathematics for first year, McGraw-Hill, New Delhi, 2008.
Charles E Roberts Jr, Ordinary Diffrential Equations, Application, Model and Computing,
CRC Press T&F Group.

Ray Wylie C and Louis C Barret, Advanced Engineering Mathematics, 6thEditi0n,
McGraw-Hill.

James Ward Brown and Ruel V Churchill, Complex Variable and Applications, 8th Edition,
McGraw-Hill

P. Sivaramakrishna Das and C. Vijayakumari, Engineering Mathematics, 1% Edition,
Pearson India Education Services Pvt. Ltd.

Advanced Engineering Mathematics By Chandrika Prasad, Reena Garg Khanna Publishing
House, Delhi.

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

Course Outcome (CO) Bloom’s Knowledge
Level (KL)

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

Understand the concept of differentiation and apply for solving differential

CO1 . K; & K3
equations.

CO 2 Remember the concept of definite integral and apply for evaluating surface Ki, Kz &
areas and volumes. Ks

CO 3 Understand the concept of convergence of sequence and series. Also K &Ks
evaluate Fourier series
[lustrate the working methods of complex functions and apply for finding

CO4 . . K;
analytic functions.

CO 5 Apply the concept of complex functions for finding Taylor’s series, K & Ks

Laurent’s series and evaluation of definite integrals.
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KAS-151P
KAS-251P

PHYSICS LAB

OL:0T:2P (1 Credit

SUGGESTIVE LIST OF EXPERIMENTS:

N —

transmission grating.

Group A

To determine the wavelength of sodium light by Newton“s ring experiment.
To determine the wavelength of different spectral lines of mercury light using plane

To determine the specific rotation of cane sugar solution using polarimeter.
To determine the focal length of the combination of two lenses separated by a

distance and verify the formula for the focal length of combination of lenses

To determine the wavelength of He-Ne laser light using single slit diffraction.

To determine the wavelength of sodium light with the help of Fresnel“s bi-prism.

3.

4.

5. To measure attenuation in an optical fiber.

2 To study the polarization of light using He-Ne laser light.
g To determine the coefficient of viscosity of a given liquid.
1

N —

Group B

0. To determine the value of acceleration due to gravity (g) using compound pendulum.

To determine the energy band gap of a given semiconductor material.
To study Hall Effect and determine Hall coefficient, carrier density and mobility of a
given semiconductor material using Hall effect setup.

3. To determine the variation of magnetic field with the distance along the axis of a

current carrying coil and estimate the radius of the coil.

4. To verify Stefans law by electric method.

To determine resistance per unit length and specific resistance of a given

To calibrate the given ammeter and voltmeter by potentiometer.

5.
resistanceusing Carey Foster's Bridge.
6. To study the resonance condition of a series LCR circuit.
7. To determine the electrochemical equivalent (ECE) of copper.
8.
9.

determine its hysteresis loss.
10. To measure high resistance by leakage method.

To draw hysteresis (B-H curve) of a specimen in the form of a transformer and to

List of Experiments: Any ten experiments (at least four from each group) with virtual link

Group A

Virtual Lab Link

Alternate Lab Link

To determine the wavelength of
sodium light by Newton’s ring
experiment.

https://vlab.amrita.edu/?sub=1

http://vlabs.iitb.ac.in/vlabs-
dev/labs/mit bootcamp/engg physics

&brch=189&sim=335&cnt=1

/labs/exp1/simulation/simulator4.htm

[?medium=1

To determine the wavelength of different
spectral lines of mercury light using
plane transmission grating.

http://vlab.amrita.edu/?sub=1
&brch=281&sim=334&cnt=1

To determine the specific rotation of
cane sugar solution using polarimeter

http://vlabs.iitb.ac.in/vlabs-
dev/labs/physics-basics/labs/cane-
sugar-rotation-iitk/simulation.html

To determine the focal length of the
combination of two lenses separated by a
distance and verify the formula for the
focal length of combination of lenses.

http://vlabs.iitb.ac.in/vlabs-
dev/labs/physics-basics/labs/focal-
length-measurement-
1itk/simulation.html

Curriculum & Evaluation Scheme (I & Il semester)
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5  [To measure attenuation in an optical http://vlab.amrita.edu/index.ph http://vlabs.11tb.ac.1n/vlabs-
fiber. P — - dev/labs/physics-
p?sub=59&brch=269&sim=13 . .
69&cni=2873 bas1cs/labs/nu{per19al-ape.rture-
- measurement-iitk/simulation.html
6 ;Fo det.ermlnt? the Wavelepgth of H@-Ne ht?p.//Vlab.amntziedu/mde_x.ph https://youtu.be/0qIN2gHCyvs (Laser
aser light using single slit diffraction. p/index.php?sub=1&brch=189 diffraction grating)
&sim=334&cnt=1

7  [To study the polarization of light using http://vlabs.iitb.ac.in/vlabs-

He-Ne laser light. dev/labs/physics-basics/labs/he-ne-
laser-polarization-
iitk/simulation.html

8  [To determine the wavelength of sodium | http://vlabs.iitb.ac.in/vlabs-
light with the help of Fresnel's bi- dev/labs/physics-
prism basics/labs/fresnel-biprism- -

iitk/simulation.html

9  [To determine the coefficient of viscosity | https://amrita.olabs.edu.in/?su

of a given liquid. b=1&brch=5&sim=225&cnt=
2
1 To determine the value of accelerati .
0 dl‘l’edtf) egravi é (ge) Ylsi‘r‘fg ‘éorrfgzlf;g“"“ htp://vlab.amrita.cdu/2sub=1
&brch=280&sim=210&cnt=2
pendulum.
Group B

1 Tp determ}ne the energy bapd gap of a http.//vlabs.11tb.ac.1n/vlabs- http://vlabs.iith.ac.in/viabs-
lgiven semiconductor material. dev/labs/physics- - .

. dev/labs/physics-basics/labs/energy-
basics/labs/energy-band-gap- band-gap-iitk/simulation.html
iitk/simulation.html :

2 [To study Hall effect and determine Hall
coefficient, carrier density and mobility | https:/vlab.amrita.edu/?sub=1 | https://youtu.be/lUugrqMOY7E (Hall
of a given semiconductor material using | &brch=282&sim=879&cnt=1 | Effect)

Hall effect setup.

3 To determine the variation of magnetic https://youtu.be/v2BOQyW8XJ0
field with the distance along the axis of a | http://vlab.amrita.edu/?sub=1 (Variation of Magnetic Field along
current carrying coil and estimate the &brch=192&sim=972&cnt=1 | the axis of circular coil carrying
radius of the coil. current)

4  [To verify Stefan’s law by electric http://vlabs.iitb.ac.in/vlabs-
method.. dev/vlab_bootcamp/bootcamp | https://youtu.be/qyFQ31s-bAw(

/vlabs recbanda/labs/expl/ind | Stefans law verification)
ex.html

> o deterrpine rqsistance per gnit length ) . .| http://vlabs.iitb.ac.in/vlabs-
and specific resistance of a given https://vlab.amrita.edu/?sub=1 ; .
resistance using Carey Foster's Bridge &brch=192&sim=346&cnt=1 dev/labs/physics-basics/labs/carey-

’ foster-bridge-iitk/simulation.html

6  [To study the resonance condition of a https://vlab.amrita.edu/?sub=1
series LCR circuit. &brch=75&sim=330&cnt=1

7  [To determine the electrochemical http://learnphysics-
equivalent (ECE) of copper. dhruv.blogspot.com/2015/03/c | https://youtu.be/drV2nbDjR1k (ECE

opper-voltameter-to- of Copper experiment)
determine-electro.html

8  [To calibrate the given ammeter and
voltmeter by potentiometer.

9 [To draw hysteresis (B-H curve) of a
specimen in the form of a transformer | _
land to determine its hysteresis loss.

10 [To measure high resistance by leakage http://vlabs.iitb.ac.in/vlabs-

method

dev/labs/physics-
basics/labs/carey-foster-

bridge-iitk/simulation.html

Curriculum & Evaluation Scheme (I & Il semester)
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Reference Books
1. Practical Physics- K. K. Dey & B. N. Dutta (Kalyani Publishers New Delhi)
2. Engineering Physics-Theory and Practical- Katiyar & Pandey (Wiley India)
3. Engineering Physics Practical- S K Gupta ( KrishnaPrakashan Meerut)

Course Outcomes:

1. To determine the wavelength of sodium light by Newton"s ring
experiment

2. To determine the wavelength of sodium light with the help of Fresnel“s
bi-prism

3. To determine the variation of magnetic field with the distance along the axis
of a current carrying coil and estimate the radius of the coil.

4. To draw hysteresis (B-H curve) of a specimen in the form of a transformer
and to determine its hysteresis loss.
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KAS-152P CHEMISTRY LAB OL:0T:2P 1 Credit
KAS-252P
SUGGESTIVE LIST OF EXPERIMENTS:
LIST OF EXPERIMENTS
1. Determination of alkalinity in the given water sample.
2. Determination of temporary and permanent hardness in water sample using EDTA.
3. Determination of iron content in the given solution by Mohr’s method.
4. Determination of viscosity of given liquid.
5. Determination of surface tension of given liquid.
6. Determination of chloride content in water sample.
7. Determination of available chlorine in bleaching powder.
8. Determination of pH by pH-metric titration.
9. Preparation of Phenol-formaldehyde and Urea-formaldehyde resin.

10. Determination of Cell constant and conductance of a solution.

11. Determination of rate constant of hydrolysis of esters.

12. Verification of Beer’s law.

List of Experiments: Any ten experiments with virtual link

SN Lab Practical Virtual Lab Link
Determination of alkalinity in the https://vlab.amrita.edu/?sub=2&brch=193 &sim=15

1 | given water sample. 48&cnt=1
Determination of temporary and http://vlabs.iitb.ac.in/vlabs-

5 | permanent hardness in water sample | dev/labs/nitk _labs/Environmental Engineering_1/1
using EDTA. abs/determination-of-hardness-nitk/simulation.html
Determination of iron content in the | https://vlab.amrita.edu/?sub=2&brch=193 &sim=35

3 | given solution by Mohr’s method. 2&cnt=1
Determination of viscosity of given | http://vlab.amrita.edu/?sub=3 &brch=190&sim=339

4 | liquid. &cnt=1
Determination of surface tension of | https://amrita.olabs.edu.in/?sub=1&brch=5&sim=2

5 | given liquid. 24&cnt=7
Determination of chloride content in | http://vlabs.iitb.ac.in/vlabs-

6 | water sample. dev/labs/nitk labs/Environmental Engineering_1/1

abs/determination-of-hardness-nitk/index.html

Curriculum & Evaluation Scheme (I & Il semester)
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Determination of available chlorine
in bleaching powder.

E bootathon 04

7

Determination of pH by pH-metric https://vlab.amrita.edu/?sub=2&brch=193 &sim=35
8 titration. 2&cnt=1

Preparation of Phenol-formaldehyde | E bootathon O1.
9 and Urea-formaldehyde resin.

Determination of Cell constant and http://vlab.amrita.edu/?sub=3 &brch=193 &sim=575
10 conductance of a solution. &cnt=1

Determination of rate constant of E bootathon 04
11 | hydrolysis of esters.

Verification of Beer’s law. http://vlab.amrita.edu/?sub=3 &brch=206&sim=569
12 &cent=975

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

Use of different analytical instruments.

2. Measure molecular/system properties such as surface tension, viscosity,

Measure conductance of solution, chloride and iron content in water, hardness

of water.

4. Estimate the rate constant of reaction.
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REVISED FIRST YEAR SYLLABUS 2020-21

KEE-101T ELECTRICAL ENGINEERING 3L:0T:0P 3 Credits

KEE-201T

Unit Topics Lectures
I DC Circuits : Electrical circuit elements (R, L and C), Concept of active 8

and passive elements, voltage and current sources, concept of linearity and
linear network, unilateral and bilateral elements, Kirchhoff's laws, Loop
and nodal methods of analysis, Star-delta transformation, Superposition
theorem, Thevenin theorem, Norton theorem.

II Steady- State Analysis of Single Phase AC Circuits: Representation of 8
Sinusoidal waveforms — Average and effective values, Form and peak
factors, Concept of phasors, phasor representation of sinusoidal varying
voltage and current.

Analysis of single phase AC Circuits consisting of R, L, C, RL, RC, RLC
combinations (Series and Parallel), Apparent, active & reactive power,
Power factor, power factor improvement. Concept of Resonance in series &
parallel circuits, bandwidth and quality factor. Three phase balanced circuits,
voltage and current relations in star and delta connections.

111 Transformers: Magnetic materials, BH characteristics, ideal and practical 8
transformer, equivalent circuit, losses in transformers, regulation and
efficiency. Auto-transformer and three-phase transformer connections.

v Electrical machines: DC machines: Principle & Construction, Types, 8
EMF equation of generator and torque equation of motor, applications of
DC motors (simple numerical problems)

Three Phase Induction Motor: Principle & Construction, Types, Slip-
torque characteristics, Applications (Numerical problems related to slip only)
Single Phase Induction motor: Principle of operation and introduction to
methods of starting, applications.

Three Phase Synchronous Machines: Principle of operation of alternator
and synchronous motor and their applications.

A% Electrical Installations: Components of LT Switchgear: Switch Fuse Unit 8
(SFU), MCB, ELCB, MCCB, Types of Wires and Cables, Importance of
earthing. Types of Batteries, Important characteristics for Batteries.
Elementary calculations for energy consumption and savings, battery
backup.

Text Book:

1. D. P. Kothari and I. J. Nagrath, “Basic Electrical Engineering”, McGraw Hill.
2. D. C. Kulshreshtha, “Basic Electrical Engineering”, McGraw Hill.
3. Ritu Sahdev, “Basic Electrical Engineering”, Khanna Publishing House.
4. S. Singh, P.V. Prasad, “Electrical Engineering: Concepts and Applications”
Cengage

Reference Books:
1. E. Hughes, “Electrical and Electronics Technology”, Pearson, 2010.
2. L. S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press.
3. V. D. Toro, “Electrical Engineering Fundamentals”, Pearson India.

Spoken Tutorial (MOOCs): Open Source Spice circuit Simulator Software
1. AC DC Circuit Analysis using NgSpice, Open Source Spice circuit Simulator Software
(http://spoken- tutorial.org)
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Course Outcomes: At the end of this course students will demonstrate the ability to:

1.
2.

Apply the concepts of KVL/KCL and network theorems in solving DC circuits.

Analyze the steady state behavior of single phase and three phase AC electrical
circuits.

. Identify the application areas of a single phase two winding transformer as well as an

auto transformer and calculate their efficiency. Also identify the connections of a three
phase transformer.

. Hlustrate the working principles of induction motor, synchronous machine as well as DC

machine and employ them in different area of applications.

. Describe the components of low voltage electrical installations and perform elementary

calculations for energy consumption.
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KEC-101T EMERGING DOMAIN IN ELECTRONICS 3L:0T:0P
KEC-201T ENGINEERING

3 Credits

Unit

Topics

ILectures

I

Semiconductor Diode: Depletion layer, V-1 characteristics, ideal and practical
Diodes, Diode Equivalent Circuits, Zener Diodes breakdown mechanism (Zener and
avalanche)

Diode Application: Diode Configuration, Half and Full Wave rectification, Clippers,
Clampers, Zener diode as shunt regulator, Voltage-Multiplier Circuits

Special Purpose two terminal Devices: Light-Emitting Diodes, Photo Diodes,
Varactor Diodes, Tunnel Diodes, Liquid-Crystal Displays.

3

II

Bipolar Junction Transistor: Transistor Construction, Operation, Amplification
action. Common Base, Common Emitter, Common Collector Configuration

Field Effect Transistor: Construction and Characteristic of JFETs. Transfer
Characteristic. MOSFET (MOS) (Depletion and Enhancement) Type, Transfer
Characteristic.

I

Operational Amplifiers: Introduction, Op-Amp Basic, Practical Op-Amp Circuits
(Inverting Amplifier, Non-inverting Amplifier, Unit Follower, Summing Amplifier,
Integrator, Differentiator).Differential and Common-Mode Operation, Comparators.
Introduction of IoT System, Components of IoT system: Microprocessor and
Microcontroller, Bluetooth Technology, Wi-Fi Technology, Concept of Networking,
Sensor Nodes, concept of cloud.

v

Digital Electronics: Number system & representation. Introduction of Basic and
Universal Gates, using Boolean algebra simplification of Boolean function. K Map
Minimization upto 6 Variable.

Introduction To IC Technology: SSI, MSI, LSI, VLSI Integrated Circuits.

Fundamentals of Communication Engineering: Basics of signal representation and
analysis, Electromagnetic spectrum Elements of a Communication System, Need of
modulation and typical applications, Fundamentals of amplitude modulation and
demodulation techniques.

Introduction to Data Communications: Goals and applications of Networks.
General Model of Wireless Communication: Evolution of mobile radio
communication fundamentals, GPRS, GSM, CDMA. Elements of Satellite & Radar
Communication,

Text Books:
Robert L. Boylestand / Louis Nashelsky “Electronic Devices and Circuit Theory”, Pearson

L.

AP e

Education.

H S Kalsi, “Electronic Instrumentation”, McGraw Publication

George Kennedy, “Electronic Communication Systems”, McGraw Publication

David A. Bell, “Electronic Devices and Circuits”, Oxford University Press.

Jacob Millman, C.C. Halkias, Staya bratalit, “Electronic Devices and Circuits”, McGraw Hill
David A. Bell, Electronic Instrumentation and Measurements, Latest Edition, Oxford Univ
Press India

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

Understand the concept of PN Junction and devices.

Understand the concept of BJT, FET and MOFET.

Understand the concept of Operational amplifier

Understand the concept of measurement instrument.

Understand the working principle of different type of sensor and their uses.
Understand the concept of [oT system & Understand the component of IoT system

ANl S e
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KCS-101T| PROGRAMMING FOR PROBLEM SOLVING | 3L:0T:0P 3 Credits

KCS-201T
Unit Topics Lectures

I Introduction to Programming: Introduction to components of a 8
computer system: Memory, processor, I/O Devices, storage,
operating system, Concept of assembler, compiler, interpreter, loader
and linker.

Idea of Algorithm: Representation of Algorithm, Flowchart, Pseudo
code with examples, From algorithms to programs, source code.
Programming Basics: Structure of C program: writing and executing the
first C program, Syntax and logical errors in compilation, object and
executable code. Components of C language: Standard I/O in C,
Fundamental data types, Variables and memory locations, Storage
classes.

II Arithmetic expressions & Conditional Branching: Arithmetic 8
expressions and precedence: Operators and expression using numeric
and relational operators, mixed operands, type conversion, logical
operators, bit operations, assignment operator, operator precedence
and associatively.

Conditional Branching: Applying if and switch statements, nesting if
and else, use of break and default with switch.

I Loops & Functions: Iteration and loops: use of while, do while and 8
for loops, multiple loop variables, use of break and continue
statements.

Functions: Introduction, types of functions, functions with array, passing
parameters to functions, call by value, call by reference, recursive
functions.

v Arrays & Basic Algorithms: Arrays: Array notation and 8
representation, manipulating array elements, using multi dimensional
arrays. Character arrays and strings, Structure, union, enumerated
data types, Array of structures, Passing arrays to functions.

Basic Algorithms: Searching &Basic Sorting Algorithms (Bubble,
Insertion and Selection), Finding roots of equations, Notion of order of
complexity.

\Y Pointer& File Handling: Pointers: Introduction, declaration, 8
applications, Introduction to dynamic memory allocation (malloc,
calloc, realloc, free), Use of pointers in self-referential structures,
notion of linked list (no implementation)

File handling: File 1/O functions, Standard C preprocessors,
defining and calling macros, command-line arguments.
Text Books:
1. Schum®s Outline of Programming with C by Byron Gottfried, McGraw-Hill

2. The C programming by Kernighan Brain W. and Ritchie Dennis M., Pearson Education.

3. Computer Basics and C Programming by V.Rajaraman , PHI Learning Pvt. Limited, 2015.

4. Computer Concepts and Programming in C, R.S. Salaria, Khanna Publishing House

5.  Computer Concepts and Programming in C, E Balaguruswami, McGraw Hill

6. Computer Science- A Structured Programming Approach Using C, by Behrouz A. Forouzan,

Richard F. Gilberg, Thomson, Third Edition , Cengage Learning - 2007.
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7. Let Us C By Yashwant P. Kanetkar.

8.

9.

10.

11.
12.
13.
14.

Problem Solving and Program Design in C, by Jeri R. Hanly, Elliot B. Koffman, Pearson
Addison-Wesley, 2006.

Programming in C by Kochan Stephen G. Pearson Education — 2015.

Computer Concepts and Programming in C by D.S. Yadav and Rajeev Khanna, New Age
International Publication.

Computer Concepts and Programming by Anami, Angadi and Manvi, PHI Publication.
Computer Concepts and Programming in C by Vikas Gupta, Wiley India Publication
Computer Fundamentals and Programming in C. Reema Thareja, Oxford Publication
Problem Solving and Programming in C, R.S. Salaria, Khanna Publishing House.

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

b=

To develop simple algorithms for arithmetic and logical problems.

To translate the algorithms to programs & execution (in C language).

To implement conditional branching, iteration and recursion.

To decompose a problem into functions and synthesize a complete program using
divide and conquer approach.

To use arrays, pointers and structures to develop algorithms and programs.
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KME-101T FUNDAMENTAL OF MECHANICAL 3L:0T:0P
KME-201T ENGINEERING AND MECHATRONICS

3 Credits

Unit

Topics

Lectures

I

Unit I: Introduction to Mechanics of Solid:

Normal and shear Stress, strain, Hookes’ law, Poisson’s ratio, elastic
constants and their relationship, stress-strain diagram for ductile and brittle
materials, factor of safety. Basic Numerical problems.

Types of beams under various loads, Statically Determinate Beams, Shear
force and bending moment in beams, Shear force and bending moment
diagrams, Relationships between load, shear and bending moment. Basic
Numerical problems.

8

II

Introduction to IC Engines and RAC:

IC Engine: Basic Components, Construction and Working of Two stroke
and four stroke SI & CI engine, merits and demerits, scavenging process;
Introduction to electric, and hybrid electric vehicles.

Refrigeration: Its meaning and application, unit of refrigeration;
Coefficient of performance, methods of refrigeration, construction and
working of domestic refrigerator, concept of heat pump. Formula based
numerical problems on cooling load.

Air-Conditioning: Its meaning and application, humidity, dry bulb, wet
bulb, and dew point temperatures, comfort conditions, construction and
working of window air conditioner.

10

I

Introduction to Fluid Mechanics and Applications:

Introduction: Introduction: Fluids properties, pressure, density, dynamic
and kinematic viscosity, specific gravity, Newtonian and Non-Newtonian
fluid, Pascal’s Law, Continuity Equation, Bernaulli’s Equation and its
applications, Basic Numerical problems.

Working principles of hydraulic turbines & pumps and their classifications,
hydraulic accumulators, hydraulic lift and their applications.

v

Measurements and Control System: Concept of Measurement, Error in
measurements, Calibration, measurements of pressure, temperature, mass
flow rate, strain, force and torques; Concept of accuracy, precision and
resolution, Basic Numerical problems.

System of Geometric Limit, Fit, Tolerance and gauges, Basic Numerical
problems.

Control System Concepts: Introduction to Control Systems, Elements of
control system, Basic of open and closed loop control with example.

Introduction to Mechatronics: Evolution, Scope, Advantages and
disadvantages of Mechatronics, Industrial applications of Mechatronics,
Introduction to autotronics, bionics, and avionics and their applications.
Sensors and Transducers: Types of sensors, types of transducers and their
characteristics.

Overview of Mechanical Actuation System — Kinematic Chains, Cam,
Train Ratchet Mechanism, Gears and its type, Belt, Bearing,

Hydraulic and Pneumatic Actuation Systems: Overview: Pressure
Control Valves, Cylinders, Direction Control Valves, Rotary Actuators,

Accumulators, Amplifiers, and Pneumatic Sequencing Problems.

10
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Reference Books:

1. Basic Mechanical Engineering, G Shanmugam, S Ravindran, McGraw Hill
2. Basic Mechanical Engineering, M P Poonia and S C Sharma, Khanna Publishers
3. Mechatronics : Principles, Concepts and Applications, Nitaigour Mahalik, McGraw Hill
4. Mechatronics, As per AICTE: Integrated Mechanical Electronic Systems, K.P.
Ramachandran, G.K. Vijayaraghavan, M.S.Balasundaram, Wiley India
5. Mechanical Measurements & Control, Dr. D. S. Kumar. Metropolitan Book Company
6. Fluid Mechanics and Hydraulic Machines, Mahesh Kumar, Pearson India
The students will be able to Blooms
Taxonomy
COl1 | Understand the concept of stress and strain, factor of safety, beams K2
Understand the basic component and working of internal combustion
CO2 | engines, electric and hybrid vehicles, refrigerator and heat pump, air- K2
conditioning.
Understand fluid properties, conservation laws, hydraulic machinery used
Cco3 |. . K2
in real life.
Understand the working principle of different measuring instrument with
CO4 | the knowledge of accuracy, error and calibration, limit, fit, tolerance and K2
control system.
Understand concept of mechatronics with their advantages, scope and
CO5 | Industrial application, the different types of mechanical actuation system, K2
the different types of hydraulic and pneumatic systems.
Apply concepts of strength of material for safe design, refrigeration for
CO6 | calculation of COP, concepts of fluid mechanics in real life, concepts of K3

measurements in production systems.
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KCE-151P| ENGINEERING GRAPHICS AND DESIGN LAB| OL:1T:2P| 1 Credits
KCE-151P

Unit

Topics

Lectures

I

Introduction to Engineering Drawing, Orthographic Projections: Principles of Engineering
Graphics and their significance, usage of Drawing instruments, lettering, Scales —Plain and
Diagonal Scales. Principles of Orthographic Projections — Conventions — Projections of Points
and Lines inclined to both planes; Projections of planes inclined Planes — Auxiliary Planes

8

II

Projections and Sections of Regular Solids: Sections in lined to both the Planes — Auxiliary
Views; Simple annotation, dimensioning and scale. Floor plans the include: windows, doors and
fixtures such as WC, Both, sink, shower, etc. Prism, Cylinder, Pyramid, Cone—Auxiliary Vies:
Development of surfaces of Right Regular Solids — Prism, Pyramid, Cylinder and Cone.

III

Isometric Projections: Principles of Isometric projection — Isometric Scale, Isometric Views,
Conventions; Isometric Views of lines, Planes Simple and compound Solids; Conversion of
Isometric Views to Orthographic Views and Vice- versa, Conversions.

v

Computer Graphics: Listing the computer technologies the impact on graphical
communication, Demonstration knowledge of the theory of CAD software [such as: The
Menu System, Tollbars (Standard, Object Properties, Draw, Modify and Dimension),
Drawing Area (Background, Crosshairs, Coordinate System), Dialog boxes and windows,
Shortcut menus (Button Bars), The Command Line (where applicable), The Status Bar,
Different methods of zoom as used in CAD, Select and erase objects: Isometric Views of lines,
Planes, Simple and compound Solids];

Set up of the drawing page and the printer, including scale settings, Setting up of units and
drawing limits; ISO and ANSI standards for coordinate dimensioning and tolerancing;
Orthographic constraints, Snap to objects manually and automatically; Producing drawings by
using various coordinate input entry methods to draw straight lines, Applying various ways of
drawing circles:

Applying dimensions to objects, applying annotations to drawings; Setting up and use of Layers,
layers to create drawings, Create, edit and use customized layers; Changing line lengths through
modifying existing lines (extend/lengthen); Printing documents to pater using the print
command: orthographic projection techniques; Drawing sectional views of composite right
regular geometric solids and project the true shape of the sectioned surface; Drawing annotation,
Computer-aided design (CAD) software modelling of parts and assemblies. Parametric and non-
parametric solid, surface, and wireframe models. Part editing and two- dimensional
documentation of models. Planar projection theory, including sketching of perspective,
isometric, Multiview, auxiliary, and section views. Spatial visualization exercises Dimensioning
guidelines, tolerancing techniques; dimensioning and scale multi views of dwelling.

Demonstration of a simple team design project: Geometry and topology of engineered
components: creation of engineering models and their presentation in standard 2D blueprint
form and as 3D wire-frame and shaded solids; meshed topologies for engineering analysis and
tool-path generation for component manufacture; geometric dimensioning and tolerancing;
Use of solid-modelling software for creating associative models at the component and
assembly levels; floor plans that include: windows, doors, and fixtures such as WC, bath, sink,
shower, etc. Applying colour coding according to building drawing practice; Drawing sectional
elevation showing foundation to ceiling; Introduction to Building Information Modelling (BIM).

Text Books:
Bhatt N.D., Panchal V.M. & Ingle P.R. (2014), Engineering Drawing, Charotar Publishing House.

1.
2.

wbkw

Shah, M.B. & Rana B.C. (2008), Engineering Drawing and Computer Graphics, Pearson
Education

Agrawal B. & Agrawal C.M. (2012), Engineering Graphics, McGraw Publication
Engineering Graphics & Design, A.P. Gautam & Pradeep Jain, Khanna Publishing House

Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers.

(Corresponding set of) CAD Software Theory and User Manuals.

Curriculum & Evaluation Scheme (I & Il semester) Page 25



REVISED FIRST YEAR SYLLABUS 2020-21

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

Understanding of the visual aspects of engineering design
Understanding of engineering graphics standards and solid modelling
Effective communication through graphics

Applying modern engineering tools necessary for engineering practice
Appling computer-aided geometric design

Analysis of Isometric views

Creating working drawings

ARG
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KWS-151P MECHANICAL WORKSHOP LAB OL:1T:2P
KWS-251P

1 Credit

SUGGESTIVE LIST OF EXPERIMENTS:

The students will be able to

Blooms
Taxonomy

COl

Use various engineering materials, tools, machines and measuring
equipments.

K3

CO2

Perform machine operations in lathe and CNC machine.

K3

CO3

Perform manufacturing operations on components in fitting and carpentry
shop.

K3

CO4

Perform operations in welding, moulding, casting and gas cutting.

K3

CO5

Fabricate a job by 3D printing manufacturing technique

K3

S. No.

Mechanical Workshop

Duration

1

Introduction to Mechanical workshop material, tools and machines

To study layout, safety measures and different engineering materials (mild
steel, medium carbon steel, high carbon steel, high speed steel and cast iron
etc) used in workshop.

To study and use of different types of tools, equipments, devices & machines
used in fitting, sheet metal and welding section.

3 Hours

To determine the least count of vernier caliper, vernier height gauge,
micrometer (Screw gauge) and take different reading over given metallic
pieces using these instruments.

Machine shop

Demonstration of working, construction and accessories for Lathe machine

Perform operations on Lathe - Facing, Plane Turning, step turning, taper
turning, threading, knurling and parting.

3 Hours

Fitting shop

1. Practice marking operations.
2. Preparation of U or V -Shape Male Female Work piece which contains:
Filing, Sawing, Drilling, Grinding.

3 Hours

Carpentry Shop

Study of Carpentry Tools, Equipment and different joints.

Making of Cross Half lap joint, Half lap Dovetail joint and Mortise Tenon
Joint

3 Hours

Welding Shop

Introduction to BI standards and reading of welding drawings.
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Practice of Making following operations
Butt Joint

Lap Joint 6 Hours
TIG Welding
MIG Welding

6 |Moulding and Casting Shop

Introduction to Patterns, pattern allowances, ingredients of moulding sand and
melting furnaces.

Foundry tools and their purposes 6 Hours
Demo of mould preparation and Aluminum casting
Practice — Study and Preparation of Plastic mould

7 |CNC Shop

Study of main features and working parts of CNC machine and accessories
that can be used. 6 Hours
Perform different operations on metal components using any CNC machines

8 |To prepare a product using 3D printing 3 Hours

Reference Books:

Workshop Practice, H S Bawa, McGraw Hill

2. Mechanical Workshop Practice, K C John, PHI

3. Workshop Practice Vol 1, and Vol 2, by HazraChoudhary , Media promoters and Publications
4. CNC Fundamentals and Programming, By P. M. Agrawal, V. J. Patel, Charotar Publication.

—
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KAS- 154P ENGLISH LAB OL:1T:2P 1 Credit
KAS-254P

Course Objectives:
1. To facilitate software based learning to provide the required English Language proficiency

to students.

2. To acquaint students with specific dimensions of communication skills i.e. Reading,
Writing, Listening, Thinking and Speaking.

3. To train students to use the correct and error-free writing by being well versed in rules of
English grammar.

4. To cultivate relevant technical style of communication and presentation at their work place
and also for academic uses.

5. To enable students to apply it for practical and oral presentation purposes by being honed up
in presentation skills and voice-dynamics.

SYLLABUS: PROFESSIONAL COMMUNICATION LAB SHALL HAVE TWO PARTS:

Interactive and Communicative Practical with emphasis on Oral Presentation/Spoken Communication
based on International Phonetic Alphabets (LP.A.)

LIST OF PRACTICALS

1. Group Discussion: Practical based on Accurate and Current Grammatical Patterns.

2. Conversational Skills for Interviews under suitable Professional Communication Lab conditions
with emphasis on Kinesics.

3. Communication Skills for Seminars/Conferences/Workshops with emphasis on Paralinguistic
/Kinesics.

4. Presentation Skills for Technical Paper/Project Reports/ Professional Reports based on proper

Stress and Intonation Mechanics

. Official/Public Speaking based on suitable Rhythmic Patterns.

. Theme Presentation/ Keynote Presentation based on correct methodologies argumentation

. Individual Speech Delivery/Conferencing with skills to defend Interjections/Quizzes.

. Argumentative Skills/Role Play Presentation with Stress and Intonation.

. Comprehension Skills based on Reading and Listening Practical’s on a model Audio

O 0 3 O W

1. Computer assisted software based Language Learning: Software based self-guided
learning to provide the required English language proficiency to students from an
employability and career readiness standpoint. The software should align to Common
European Framework of Reference for Languages (CEFR) and deliver a CEFR level — B2
upon completion.

2. Interactive Communication Skills: Students should practice the language with variety of
activities and exercises based on employability skills as startup presentations, GD, Mock
interview, Video portfolio, Extempore, Role play, Just A Minute (JAM) etc.
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Suggested software:

Oxford Achiever by Oxford University Press.

Cambridge English Empower by Cambridge University Press.
MePro. by Pearson India Education Services Pvt. Ltd.

New Interactions by McGraw-Hill India.

Reference Books:

N —

kW

Sl

Word Power Made Easy by Norman Lewis, W.R. Goyal Pub. & Distributors, 2009, Delhi.
Manual of Practical Communication by L.U.B. Pandey; A.I.T.B.S. Publications India Ltd.;
Krishan Nagar, 2013, Delhi.

A Course in Phonetics and Spoken English, Sethi & Dhamija:, Prentice Hall

English Pronouncing Dictionary, Joans Daniel, Cambridge University Press, 2007.

English Grammar and Usage by R. P. Sinha, Oxford University Press, 2005, New Delhi.
English Grammar, Composition and Usage by N.K. Agrawal & F.T. Wood, Macmillan India
Ltd., New Delhi.

Effective Communication Skill, Kulbhusan Kumar, RS Salaria, Khanna Publishing House
English Grammar & Composition by Wren & Martin, S.Chand & Co. Ltd., New Delhi.
Communication Skills for Engineers and Scientists, Sangeeta Sharma et.al. PHI Learning
Pvt. Ltd, 2011, New Delhi.

10. Personality Development, Harold R. Wallace & L. Ann Masters, Cengage Learning, New

Delhi

11. Personality Development & Soft Skills, Barun K. Mitra, Oxford University Press, 2012 New

Delhi.

12. Business Correspondence and Report Writing by Prof. R.C. Sharma & Krishna Mohan,

McGraw Hill & Co. Ltd., 2001, New Delhi.

13. Developing Communication Skills by Krishna Mohan, Meera Bannerji- Macmillan India

Ltd. 1990, Delhi.

14. Spoken English- A Manual of Speech and Phonetics by R. K. Bansal & J.B.Harrison, Orient

Blackswan, 2013, New Delhi.

15.Business English by Ken Taylor, Orient Blackswan, 2011, New Delhi.

Course outcome: At the end of this course students will demonstrate the ability:

1.

Students will be enabled to understand the basic objective of the course by being acquainted
with specific dimensions of communication skills i.e. Reading, Writing, Listening, Thinking
and Speaking.

. Students would be able to create substantial base by the formation of strong professional

vocabulary for its application at different platforms and through numerous modes as
Comprehension, reading, writing and speaking etc.

. Students will apply it at their work place for writing purposes such as Presentation/official

drafting/administrative communication and use it for document/project/report/research paper
writing.

. Students will be made to evaluate the correct and error-free writing by being well-versed in

rules of English grammar and cultivate relevant technical style of communication
&presentation at their work place and also for academic uses.

. Students will apply it for practical and oral presentation purposes by being honed up in

presentation skills and voice-dynamics. They will apply techniques for developing
interpersonal communication skills and positive attitude leading to their professional
competence.
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KCS-151P
KCS-251P

PROGRAMMING FOR PROBLEM OL:1T:2P 1 Credit
SOLVING

KCS151P- Programming for Problem Solving Lab

Course Outcome ( CO) Bloom’s Knowledge Level
(KL)
At the end of course , the student will be able to:
Able to implement the algorithms and draw flowcharts for solving Ks, K4
CO1 . . )
Mathematical and Engineering problems.
CO 2 Demonstrate an understanding of computer programming language K;, K>
concepts.
Ability to design and develop Computer programs, analyzes, and Ks, K4

CO3 interprets the concept of pointers, declarations, initialization, operations
on pointers and their usage.

Able to define data types and use them in simple data Ki, Ks
CO4 | processing applications also he/she must be able to use the
concept of array of structures.

CO5

Develop confidence for self education and ability for life-long Kz, K4
learning needed for Computer language.

Lab Expt.
No.

Program

LAB 1 1

Write a program to calculate the area of triangle using formula at=Vs(s-

a)(s-b)(s-c)

Basic salary of an employee is input through the keyboard. The DA is 25%
of the basic salary while the HRA is 15% of the basic salary. Provident
Fund is deducted at the rate of 10% of the gross salary (BS+DA+HRA).
Program to calculate the Net Salary.

Write a program to determine the roots of quadratic equation.

N

Write a program to find the largest of three numbers using nested if else.

Write a program to receive marks of physics, chemistry & maths from user
& check its eligibility for course if

a)  Marks of physics > 40

b)  Marks of chemistry > 50

c)  Marks of math’s > 60

d)  Total of physics & math’s marks > 150

or

e) Total of three subjects marks > 200

LAB 2 6

Write a program to find the value of y for a particular value of n. The a, x,
b, n is input by user

ifn=1 y=ax%b

ifn=2 y=ax2+b2

ifn=3 y=a-bx

ifn=4 y=atx/b
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7 Write a program to construct a Fibonacci series upto n terms.
8 Write a program to find whether the number is Armstrong number.
9 Write a program to generate sum of series 1!+2!4+3!+------mmemem n!
10 Write a program to find the sum of following series 1-X1/1!+X2/2!-
............ Xn/n!
LAB3 11 Write a program to print the entire prime no between 1 and 300.
12 | Write a program to print out all the Armstrong number between 100 and
500.
13 | Write a program to draw the following figure:
321
21
1
*
ks
skskosk
14 | Write a program to receive a five-digit no and display as like 24689:
2
4
6
8
9
LAB 4 15 | Write a function that return sum of all the odd digits of a given positive no
entered through keyboard.
16 Write a program to print area of rectangle using function & return its value
to main function.
17 | Write a program to calculate the factorial for given number using function.
18 | Write a program to find sum of Fibonacci series using function.
19 | Write factorial function & use the function to find the sum of series
S=1!+2!+-----n!.
LAB 5 20 | Write a program to find the factorial of given number using recursion.
21 Write a program to find the sum of digits of a 5 digit number using
recursion.
22 | Write a program to calculate the GCD of given numbers using recursion.
23 Write a program to convert decimal number in to binary number.
24 Write a program to convert binary number in to decimal number.
LAB6 25 Write a program to delete duplicate element in a list of 10 elements &
display it on screen.
26 | Write a program to merge two sorted array & no element is repeated during
merging.
27 | Write a program to evaluate the addition of diagonal elements of two
square matrixes.
28 | Write a program to find the transpose of a given matrix & check whether it
is symmetric or not.
29 | Write a program to print the multiplication of two N*N (Square) matrix.
LAB 7 30 | Write a program in C to check whether the given string is a palindrome or
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not.

31

Write program to sort the array of character (String) in alphabetical order
like STRING in GINRST.

32

Write a program to remove all the blank space from the string & print it,
also count the no of characters.

33

9 <6 2

Write a program to store the following string “zero”, “one” ------- “five”.
Print the no in words, given in figure as 3205.

LAB 8

34

Write a program to compare two given dates. To store a date uses a
structure that contains three members namely day, month and year. If the
dates are equal then display message equal otherwise unequal.

35

Define a structure that can describe a hotel. It should have the member that
includes the name, address, grade, room charge and number of rooms.
Write a function to print out hotel of given grade in order of room charges.

36

Define a structure called cricket with player name, team name, batting
average, for 50 players & 5 teams. Print team wise list contains names of
player with their batting average.

LAB 9

37

Write a ¢ program to copy & count the character content of one file says
a.txt to another file b.txt.

38

Write a program to take 10 integers from file and write square of these
integer in other file.

39

Write a program to read number from file and then write all ‘odd” number
to file ODD.txt & all even to file EVEN.txt.

40

Write a program to print all the prime number, between 1 to 100 in file
prime.txt.

41

Write the following C program using pointer:
a)  To sort the list of numbers through pointer
b)  To reverse the string through pointer.

LAB 10

42

Write a program to find the largest no among 20 integers array using
dynamic memory allocation.

43

Using Dynamic Memory Allocation, Write a program to find the transpose
of given matrix.

44

Write a program to find the factorial of given number using command line
argument.

45

Write a program to find the sum of digits of a 5 digit number using
command line argument.

Note:

a) The Instructor may add/delete/modify/tune experiments, wherever he/she feels in a
justified manner

b) It is also suggested that open source tools should be preferred to conduct the lab.
Some open source online compiler to conduct the C lab are as follows:

>

R/
*

https://www.jdoodle.com/c-online-compiler/

>

R/
*

https://www.tutorialspoint.com/compile ¢ online.php

R/
°

https://www.programiz.com/c-programming/online-compiler/

>

R/
*

https://www.hackerrank.com/
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KCS151P- Programming for Problem Solving Lab: Mapping with Virtual Lab

Name of the Lab

Name of the Experiment

Problem Solving Lab

Numerical Representation

Beauty of Numbers

More on Numbers

Factorials

String Operations

Recursion

Advanced Arithmatic

Searching and Sorting

Permutation

Sequences
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KEE-151P ELECTRICAL ENGINEERING LAB OL:0T:2P 1 Credit
KEE-251P

SUGGESTIVE LIST OF EXPERIMENTS:

(A) Hardware based experiments

1. Verification of Kirchhoffs laws.

2. Verification of Superposition and Thevenin Theorem.

3. Measurement of power and power factor in a single phase ac series inductive circuit and study
improvement of power factor using capacitor

4. Study of phenomenon of resonance in RLC series circuit and obtain resonant frequency.

5. Connection and measurement of power consumption of a fluorescent lamp (tube light).

6. Measurement of power in 3- phase circuit by two wattmeter method and determination of its
power factor for star as well as delta connected load.

7. Determination of parameters of ac single phase series RLC circuit.

To observe the B-H loop of a ferromagnetic material in CRO.

9. Determination of (i) Voltage ratio (ii) polarity and (iii) efficiency by load test of a single phase
transformer.

>

10. Determination of efficiency of a dc shunt motor by load test.

11. To study running and speed reversal of a three phase induction motor and record speed in both
directions.

12. Demonstration of cut-out sections of machines: dc machine, three phase induction machine,
single phase induction machine and synchronous machine.

(B) Experiments available on virtual lab

1. Kirchhoffs laws.
Virtual lab link: http://vlab.amrita.edu/?sub=3 &brch=75&sim=217 &cnt=2
2. Thevenin Theorem.
Virtual lab link: https://vlab.amrita.edu/?sub=1&brch=75&sim=313 &cnt=1
3. RLC series resonance.
Virtual lab link: https://vlab.amrita.edu/?sub=1&brch=75&sim=330&cnt=1
4. Measurement of power in 3- phase circuit by two wattmeter method and determination of its
power factor for star as well as delta connected load.
Virtual lab link: http://vp-dei.vlabs.ac.in/Dreamweaver/measurement.html
5. Determination of parameters of ac single phase series RLC circuit.
Virtual lab link: https://vlab.amrita.edu/?sub=1&brch=75&sim=332&cnt=1
6. To observe the B-H loop of a ferromagnetic material in CRO._
Virtual lab link: https://vlab.amrita.edu/?sub=1&brch=282&sim=1507 &cnt=2
7. Determination of the efficiency of a dc motor by loss summation method(Swinburne's test).
Virtual lab link: http://em-iitr.vlabs.ac.in/exp5/index.php?section=Theory
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Course Outcomes: At the end of this course students will demonstrate the ability to:

1. Conduct experiments illustrating the application of KVL/KCL and network theorems to DC
electrical circuits.

2. Demonstrate the behavior of AC circuits connected to single phase AC supply and measure power

in single phase as well as three phase electrical circuits.

Perform experiment illustrating BH curve of magnetic materials.

Calculate efficiency of a single phase transformer and DC machine.

5. Perform experiments on speed measurement and reversal of direction of three phase induction
motor and Identify the type of DC and AC machines based on their construction.

W
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KEC-151P ELECTRONICS LAB OL:0T:2P 1 Credit
KEC-251P

SUGGESTIVE LIST OF EXPERIMENTS:

Part A

L.

2.
3.
4.
5.

Study of various types of Active & Passive Components based on their ratings.
Identification of various types of Printed Circuit Boards (PCB) and soldering Techniques.
PCB Lab: a. Artwork & printing of a simple PCB. b. Etching & drilling of PCB

Winding shop: Step down transformer winding of less than SVA.

Soldering shop: Soldering and disordering of Resistor in PCB. Soldering and disordering
of IC in PCB. Soldering and disordering of Capacitor in PCB

Part B

1.

Study of Lab Equipments and Components: CRO, Multimeter, and Function Generator,
Power supply- Active, Passive Components and Bread Board.

P-N Junction diode: Characteristics of PN Junction diode - Static and dynamic resistance
measurement from graph.

Applications of PN Junction diode: Half & Full wave rectifier- Measurement of Vrms,
Vdc, and ripple factor.

Characteristics of Zener diode: V-I characteristics of zener diode, Graphical measurement
of forward and reverse resistance.

5. Characteristic of BJT: BJT in CE configuration.
6. To study Operational Amplifier as Adder and Subtractor
7. Verification of Truth Table of Various Logic Gate.
8. Implementation of the given Boolean function using logic gates in both SOP and POS
forms.
©
Part | PCB Lab: a. Artwork & printing of a This practical is not possible by virtual lab.
A simple PCB. b. Etching & drilling of PCB | It will be conducted only in physical mode
Part | Study of Lab Equipment’s and NA, These test equipment can be
B Components: CRO, Demonstrated on line from any lab of ECE
Multimeter, department or physical mode is only
Function Generator, option.
Power supply-
Active, Passive Components
and Bread Board.
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(D) Experiments available on virtual lab

P-N Junction on diode: Characteristics of PN
Junction diode - Static and dynamic resistance
measurement from graph.

http://vlabs.iitkgp.ernet.in/be/exps/index.html

Applications of PN Junction diode: Half & Full

wave rectifier- Measurement of Vrms, Vdc,
and ripple factor.

http://vlabs.iitkgp.ernet.in/be/exp6/index.html
http://vlabs.iitkgp.ernet.in/be/exp7/index.html

Characteristics of Zener diode: V-1
characteristics of Zener diode, Graphical
measurement of forward and reverse resistance.

http://vlabs.iitkgp.ernet.in/be/exp10/index.html

Characteristic of BJT: BJT in CE
configuration.

http://vlabs.iitkgp.ernet.in/be/expl 1/index.html

To study Operational Amplifier as Adder and
Subtractor

http://vlabs.iitkgp.ernet.in/be/expl7/index.html
http://vlabs.iitkgp.ernet.in/be/expl 8/index.html

Verification of Truth Table of Various Logic
Gate

https://de-iitr.vlabs.ac.in/digital-electronics-
1itr/exp/truth-table-gates/

Implementation of the given Boolean function

using logic gates in both SOP and POS forms.

https://de-iitr.vlabs.ac.in/digital-electronics-
1itr/exp/realization-of-logic-functions/
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KMC 101/201 ARTIFICAL INTELLIGENCE FOR 2L:0T:0P 2 Credit
ENGINEERS
The students will be able to ‘ Blooms Taxonomy
CO1  |Understand the evolution and various approaches of Al K2
CO2 |Understand data storage, processing, visualization, and its use K2
in regression, clustering etc.
CO3  |Understand natural language processing and chatbots K2
CO4  |Understand the concepts of neural networks K2
COs5 Understand the concepts of face, object, speech recognition and K2
robots

Course Topics

Unit 1 An overview to Al

1.1 The evolution of Al to the present

1.2 Various approaches to Al

1.3 What should all engineers know about AI?

1.4 Other emerging technologies

1.5 Al and ethical concerns

Unit 2 Data & Algorithms

2.1 History Of Data

2.2 Data Storage And Importance of Data and its Acquisition

2.3 The Stages of data processing

2.4 Data Visualization

2.5 Regression, Prediction & Classification

2.6 Clustering & Recommender Systems

Unit 3 Natural Language Processing

3.1 Speech recognition

3.2 Natural language understanding

3.3 Natural language generation

3.4 Chatbots

3.5 Machine Translation

Unit 4 Artificial Neural Networks

4.1 Deep Learning

4.2 Recurrent Neural Networks

4.3 Convolutional Neural Networks

4.4 The Universal Approximation Theorem

4.5 Generative Adversarial Networks

Unit § Applications

5.1 Image and face recognition

5.2 Object recognition

53 Speech Recognition besides Computer Vision

5.4 Robots

5.5 Applications
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Reference Books:
1. Artificial Intelligence: A Modern Approach by Stuart Russell and Peter Norvig, Prentice Hall

2. Artificial Intelligence by Kevin Knight, Elaine Rich, Shivashankar B. Nair, Publisher : McGraw
Hill

3. Data Mining: Concepts and Techniques by Jiawei Han, Micheline Kamber, Jian Pei,
Publisher: Elsevier Science.

4. Speech & Language Processing by Dan Jurafsky, Publisher : Pearson Education

5. Neural Networks and Deep Learning A Textbook by Charu C. Aggarwal, Publisher: Springer
International Publishing

6. Introduction to Artificial Intelligence By Rajendra Akerkar, Publisher : PHI Learning
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KMC102/202 EMERGING TECHNOLOGY FOR 2L:0T:0P| 2 Credit
ENGINEERING

Course Objectives:
1. To understand the basic concepts of IoT, followed by major components, its layer

architecture and how IoT is impacting the Industry in the various forms along with major
applications.

2. To make students aware about basic concepts of cloud computing, its benefits and different
applications along with insights of major service providers.

3. To understand the basic concepts of Blockchain and its underlying technologies with its
implementation as cryptocurrencies.

4. To understand the concept of Additive Manufacturing, its applications in various fields and
the basic concepts of drones, their assembly and government regulations involved.

5. To introduce students to the upcoming technology and to develop the required skills for
practical applications.

The students will be able to Blooms
Taxonomy
CO1 Understand the concepts of internet of things, smart cities and K2
industrial internet of things
CO2 Understand the concepts of cloud computing K2
CcOo3 Understand the concepts of block chain, cryptocurrencies, smart K2
contracts
CO4 Understand design principles, tools, trends in 3 D printing and drones K2
CO5 Understand augmented reality ( AR), virtual reality (VR), 5G K2
technology, brain computer interface and human brain
Course EMERGING TECHNOLOGY FOR ENGINEERING
Unit 1 Internet of Things
1.1 What is the Internet of Things?
1.2 Sensors, their types and features
1.3 IoT components: layers
1.4 Smart Cities
1.5 Industrial Internet of Things
Unit 2 Cloud Computing
2.1 Cloud Computing : it’s nature and benefits
2.2 AWS
2.3 Google
2.4 Microsoft
2.5 Vendor Offering - IBM
Unit 3 Blockchain
3.1 What is Blockchain? Fundamentals
3.2 Principles and Technologies
33 Cryptocurrencies
34 Smart Contracts
3.5 Blockchain Applications and use cases

Curriculum & Evaluation Scheme (I & Il semester) Page 41



REVISED FIRST YEAR SYLLABUS 2020-21

Unit 4 Digital Manufacturing : 3D Printing & Drones
4.1 The history and survey of 3D Printing
4.2 Design Principles and Tools
4.3 Emerging Trends & Use Cases in 3D Printing
4.4 Introduction of Drones, Engineering Disciplines
Multirotor Drone Assembly Course /Regulations and procedures for
4.5 becoming a drone pilot
Unit S Future Trends
5.1 Augmented Reality ( AR) and Virtual Reality (VR)
5.2 History, objective & global scenario of 5G Telecom
53 5G in India, Application and Use Cases
5.4 Brain Computer Interface, Application, Modal and Global Market
5.5 Brain Computer Interface and Human Brain

References Books:

IoT:
1. Internet of Things(IoT): Systems and Applications: Mehmet R. Yuce, Jamil Y.

Khan

2. IoT Fundamentals: Networking Technologies, Protocols and Use Cases for the
Internet of Things: David Hanes, Patrick Grossetete, Gonzalo Salgueiro.

3. Designing the Internet of Things: McEwen, Adrian, Cassimally, Hakim.

Cloud Computing:

1. Mastering Cloud Computing: Foundations and Applications Programming Book
by Christian Vecchiola, Rajkumar Buyya, and S. Thamarai Selvi

2. Cloud Computing — Concepts, Technology and Architecture Pearson Thomas Erl

3. Cloud Computing Master the Concepts, Architecture and Applications with Real-
world examples and Case studies By Ruchi Doshi, Temitayo Fagbola, Mehul
Mabhrishi.

Blockchain:
1. Block Chain: Blueprint for a New Economy, O’Reilly, Melanie Swan

2. Blockchain Basics: A Non-Technical Introduction in 25 Steps by: Daniel
Drescher.

Digital Manufacturing:
1. Designing Reality: How to Survive and Thrive in the Third Digital Revolution by

Prof. Niel Gershenfeld.

2. Additive Manufacturing Technologies: 3D Printing, Rapid Prototyping, and
Direct Digital Manufacturing by Ian Gibson.

3. Build a Drone: A Step-by-Step Guide to Designing, Constructing, and Flying

Your Very Own Drone by Barry Davies.

Future Trends:
1. Alan B Craig, William R Sherman and Jeffrey D Will, “Developing Virtual
Reality Applications: Foundations of Effective Design”, Morgan Kaufmann,
2009.
2. Doug A Bowman, Ernest Kuijff, Joseph J La Viola, Jr and Ivan Poupyrev, “3D
User Interfaces, Theory and Practice”, Addison Wesley, USA, 2005.
3. Simon Haykin, “Communication Systems”, 4th Edition, Wiley India
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KNC-101 | SOFT SKILLS-I | 2L:0T:0P
SOFT SKILLS-I

UNIT I- Basics of Applied Grammar and usage
Tenses: Part of Speech, Active & Passive Voice, Articles, Subject-verb agreement, Antonyms, Synonyms, Prefix
and Suffix, Narration, Conditional sentences, Concord, Tag questions, punctuation marks.

UNIT II- Presentation and Interaction Skills

Speech Delivery, Interjecting: Objectives& Methodology; Group Discussion: Objectives & Methods; Theme
Presentation: Methods; Argumentative skills: Pattern and Ingredients; Debate & Discussion: Unity, Coherence &
Emphasis. Public Speaking: Audience Analysis: Approach and Style. Interviews: Types; Focus & Objectives.

UNIT III- Interpersonal Communication Skills

Features: Methods; Principles; Requisites; Team- work; Skills: Empathy, Emotional Intelligence, empathy and
listening skills. Time Management; Attitude; Responsibility. Leadership qualities: Integrity; Values; Trust; Self-
Confidence & Courage; Communication and Networking; Speed reading; Problem Solving & Trouble- Shooting

UNIT IV- Persuasion and Negotiation Skills

Definition; Understanding Attitude, Beliefs, Values and Behavior, The process of Persuasion: Analysis of
Audience; Classification of Audience; Egoistic and Non-Egoistic; Specific Techniques for Specific Audience;
Skills of Persuasion, Steps to Persuasion/Influence, Negotiation: Definition; Process of Negotiation:
Characteristics; Qualities of good negotiator; Approaches to Negotiation.

UNIT V- Communication Skills

Introduction to oral communication, Nuances & Modes of Speech Delivery, Public speaking: confidence, clarity,
and fluency, Non verbal Communication: Kinesics, Paralinguistic features of Voice-Dynamics, Proxemics,
Chronemics, and Presentation Strategies: planning, preparation, organization, delivery.

Course Outcome:

Unit 1- Students will be enabled to understand the correct usage of grammar.

Unit 2- Students will apply the fundamental inputs of communication skills in making speech delivery, individual
conference, and group communication.

Unit 3-Students will evaluate the impact of interpersonal communication on their performance as a professional
and in obtaining professional excellence at the workplace.

Unit 4-Skills and techniques of persuasion and negotiation would enhance the level of students at multifarious
administrative and managerial platforms.

Unit 5-Student will be able to equip with basics of communication skills and will apply it for practical and
oral purposes by being honed up in presentation skills and voice-dynamics.

Prescribed Books:

1. Technical Communication, (Second Ed.); O.U.P., Meenakshi Raman & S.Sharma New Delhi, 2011

2. Business Communication for Managers, Payal Mehra, Pearson, Delhi, 2012,

3. Personality Development, Harold R. Wallace et. al, Cengage Learning India Pvt. Ltd; New Delhi 2006

4. Practical Communication by L.U.B. Pandey; A.L.T.B.S. Publications India Ltd.; Krishan Nagar, 2013,
Delhi.

5. Personality Development & Soft Skills, Barun K.Mitra, Oxford University Press, New Delhi, 2012.

6. Public Speaking, William S. Pfeiffer, Pearson, Delhi, 2012.

7. Human Values, A.N. Tripathi, New Age International Pvt. Ltd. Publishers New Delhi ,2005
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KNC-201 | SOFT SKILLS-IT | 2L:0T:0P
SOFT SKILLS-II

UNIT I- LSRW SkKkills

Active Listening: Meaning and Art of Listening, Pronunciation, Tongue-Twisters, Stress in English Language,
Reading style: Skimming; Scanning; Churning & Assimilation, Effective writing tools, Writing: Methods:
Inductive; Deductive; Exposition; Linear; Interrupted; Spatial & Chronological etc

UNIT II- Conversational& Social Skills

Definition of Conversation; Speech and Conversation: Distinction; Listening and Conversation; Sustaining
Interest; Rules of Conversation; Conversation and Personality; Importance of Conversation: Competence
Relationships; Social Skills: Role of Communication, Purposeful Socializing; Attributes: Effective
Communication; Conflict Resolution;; Relationship Management; Respect; Improvement Techniques: Feedback;
Goal Setting; Affording Resources; Adopting Interpersonal Skills; Importance.

UNIT III- Motivation Skills

Motivation: Definition; Sources of Motivation: Initiative; Willingness To Work; Eagerness to take on Work;
Initiative; Learning Ability; Going Extra Miles; Learning And Analysis; Motivating Others: Techniques; One To
One Correspondence; Understanding; Individual Motivation; Mobilizing Optimal Performance; Praise and
Compliment; Goal Setting for Individual Employee; Individual Cultivation of Skills; Facilitating Active
Involvement; Trust in the Working Hands.

UNIT IV- Work-Place Skills

Managing Stress; Techniques: Application of 4 A’s; Avoid; Alter; Access; Adapt; Resilience: Flexibility in
Thought and Behavior; Tolerance and Self-Belief, Team-Work and Communication; Compassion in Leadership;
Communication Skills; Listening and Responding; Speaking Skills; Positive Thinking: Controlling Mind.

UNIT V- Creativity and Critical Thinking

Creativity: Definition; Characteristics of Creative Person: Fluency; Originality; Curiosity; Critical Thinking: Definition;
Abilities: Discerning Facts and Claims; Credibility Analysis; Identifying Valid Reasons; Distinguishing Relevant from
Irrelevant Fact/Claims; Detecting Bias; Knowing the Hidden Motives; Creative Methods; Features.

Course Outcome:

Unit 1- Students will be able to converse well with effective LSRW skills in English.

Unit 2- Students will evaluate the importance of conversation in their personal and professional domain and apply it for
extending their professional frontiers.

Unit 3- Students will learn to apply motivation skills for their individual and professional excellence.

Unit 4- Students will utilize their teamwork and their interpersonal communication skills to survive and excel at their
work-place.

Unit 5-Students will learn to evaluate creativity for their professional innovation and critical thinking for their
competence.

Prescribed Books:

Technical Communication, (Second Ed.); O.U.P., Meenakshi Raman &S.Sharma New Delhi, 2011

Personality Development, Harold R. Wallace et. al, Cengage Learning India Pvt. Ltd; New Delhi 2006

Personality Development & Soft Skills, Barun K. Mitra, Oxford University Press, New Delhi, 2012.

Practical Communication by L.U.B. Pandey; A.L. T.B.S. Publications India Ltd.; Krishan Nagar, 2013,

Delhi.

5. Developing Communication Skills: by Krishna Mohan, Meera Banerji; McMillan India Ltd,
Delhi, 1990.

6. Communication Skills for Engineers and Scientists: Sangeeta Sharma et. al., THI Learning Pvt Ltd,
New Delhi, 2011.

7. Public Speaking, William S. Pfeiffer, Pearson, Delhi, 2012.

8. Human Values, A.N. Tripathi, New Age International Pvt. Ltd. Publishers New Delhi ,2005.

el S
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A Guide to Induction Program
1 Introduction

(Induction Program was discussed and approved for all colleges by AICTE in March

2017. It was discussed and accepted by the Council of IITs for all IITs in August 2016. It was originally proposed by a
Committee of IIT Directors and accepted at the meeting of all IIT Directors in March 2016.1 This guide has been
prepared based on the Report of the Committee of IIT Directors and the experience gained through its pilot
implementation in July 2016 as accepted by the Council of IITs. Purpose of this document is to help institutions in
understanding the spirit of the accepted Induction Program and implementing it.)

Engineering colleges were established to train graduates well in the branch/department of admission, have a holistic
outlook, and have a desire to work for national needs and beyond. The graduating student must have knowledge and
skills in the area of his study. However, he must also have broad understanding of society and relationships. Character
needs to be nurtured as an essential quality by which he would understand and fulfill his responsibility as an engineer,
a citizen and a human being. Besides the above, several meta-skills and underlying values are needed.

There is a mad rush for engineering today, without the student determining for himself his interests and his goals. This
is a major factor in the current state of demotivation towards studies that exists among UG students. The success of
gaining admission into a desired institution but failure in getting the desired branch, with peer pressure generating its
own problems, leads to a peer environment that is demotivating and corrosive. Start of hostel life without close
parental supervision at the same time, further worsens it with also a poor daily routine.

To come out of this situation, a multi-pronged approach is needed. One will have to work closely with the newly
joined students in making them feel comfortable, allow them to explore their academic interests and activities, reduce
competition and make them

A Committee of IIT Directors was setup in the 152nd Meeting of IIT Directors on 6th September 2015 at IIT Patna,
on how to motivate undergraduate students at IITs towards studies, and to develop verbal ability. The Committee

submitted its report on 19th January 2016. It was considered at the 1531d Meeting of all IIT Directors at IIT Mandi
on 26 March 2016, and the accepted report came out on 31

March 2016. The Induction Program was an important recommendation, and its pilot was implemented by three IITs,
namely, IIT(BHU), IIT Mandi and IIT Patna in July 2016. At the 50th meeting of the Council of IITs on 23
August 2016, recommendation on the Induction Program and the report of its pilot implementation were discussed
and the program was accepted for all IITs, work for excellence, promote bonding within them, build relations
between teachers and students, give a broader view of life, and build character.

2. Induction Program

When new students enter an institution, they come with diverse thoughts, backgrounds and preparations. It is
important to help them adjust to the new environment and inculcate in them the ethos of the institution with a sense of
larger purpose. Precious little is done by most of the institutions, except for an orientation program lasting a couple of
days.

We propose a 3-week long induction program for the UG students entering the institution, right at the start. Normal
classes start only after the induction program is over. Its purpose is to make the students feel comfortable in their new
environment, open them up, set a healthy daily routine, create bonding in the batch as well as between faculty
and students, develop awareness, sensitivity and understanding of the self, people around them, society at large, and
nature.2

The time during the Induction Program is also used to rectify some critical lacunas, for example, English
background, for those students who have deficiency in it. The following are the activities under the induction program
in which the student would be fully engaged throughout the day for the entire duration of the program.

2Induction Program as described here borrows from three programs running earlier at different institutions: (1)
Foundation Program running at IIT Gandhinagar since July 2011, (2) Human Values course running at IIIT Hyderabad
since July 2005, and (3) Counselling Service or mentorship running at several IITs for many decades. Contribution of
each one is described next.

Counselling at some of the IITs involves setting up mentor-mentee network under which 1st year students would
be divided into small groups, each assigned a senior student as a student guide, and a faculty member as a
mentor. Thus, a new student gets connected to a faculty member as well as a senior student, to whom he/she could go
to in case of any difficulty whether psychological, financial, academic, or otherwise.
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The Induction Program defined here amalgamates all the three into an integrated whole, which leads to its high
effectiveness in terms of building physical activity, creativity, bonding, and character. It develops sensitivity
towards self and one®s relationships, builds awareness about others and society beyond the individual, and
also in bonding with their own batch-mates and a senior student besides a faculty member.

Scaling up the above amalgamation to an intake batch of 1000 plus students was done at IIT (BHU), Varanasi starting
from July 2016.

2.1 Physical Activity

This would involve a daily routine of physical activity with games and sports. It would start with all students coming
to the field at 6 am for light physical exercise or yoga. There would also be games in the evening or at other suitable
times according to the local climate. These would help develop team work. Each student should pick one game and
learn it for three weeks. There could also be gardening or other suitably designed activity where labour yields fruits
from nature.

2.2 Creative Arts

Every student would choose one skill related to the arts whether visual arts or performing arts. Examples are painting,
sculpture, pottery, music, dance etc. The student would pursue it every day for the duration of the program.

These would allow for creative expression. It would develop a sense of aesthetics and also enhance creativity which
would, hopefully, flow into engineering design later.

2.3 Universal Human Values

It gets the student to explore oneself and allows one to experience the joy of learning, stand up to peer pressure,
take decisions with courage, be aware of relationships with colleagues and supporting staff in the hostel and
department, be sensitive to others, etc. Need for character building has been underlined earlier. A module in Universal
Human Values provides the base.

Methodology of teaching this content is extremely important. It must not be through do“s and dont™s, but get
students to explore and think by engaging them in a dialogue. It is best taught through group discussions and
real life activities rather than lecturing. The role of group discussions, however, with clarity of thought of the
teachers cannot be over emphasized. It is essential for giving exposure, guiding thoughts, and realizing values.

The teachers must come from all the departments rather than only one department like HSS or from outside of
the Institute. Experiments in this direction at IIT (BHU) are noteworthy and one can learn from them.3

Discussions would be conducted in small groups of about 20 students with a faculty mentor each. It is to open
thinking towards the self. Universal Human Values discussions could even continue for rest of the semester as
a normal course, and not stop with the induction program.

Besides drawing the attention of the student to larger issues of life, it would build relationships between teachers and
students which last for their entire 4-year stay and possibly beyond.

The Universal Human Values Course is a result of a long series of experiments at educational institutes starting from
IT-Delhi and IIT Kanpur in the 1980s and 1990s as an elective course, NIT Raipur in late 1990s as a compulsory
one-week off campus program. The courses at IIT(BHU) which started from July 2014, are taken and developed from
two compulsory courses at IIIT Hyderabad first introduced in July 2005.

2.4 Literary
Literary activity would encompass reading, writing and possibly, debating, enacting a play etc.
2.5 Proficiency Modules

This period can be used to overcome some critical lacunas that students might have, for example, English, computer
familiarity etc. These should run like crash courses, so that when normal courses start after the induction
program, the student has overcome the lacunas substantially. We hope that problems arising due to lack of
English skills, wherein students start lagging behind or failing in several subjects, for no fault of theirs, would,
hopefully, become a thing of the past.

2.6 Lectures by Eminent People

This period can be utilized for lectures by eminent people, say, once a week. It would give the students exposure to
people who are socially active or in public life.
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2.7 Visits to Local Area

A couple of visits to the landmarks of the city, or a hospital or orphanage could be organized. This would familiarize
them with the area as well as expose them to the under privileged.

2.8 Familiarization to Dept./Branch & Innovations

The students should be told about different method of study compared to coaching that is needed at IITs. They
should be told about what getting into a branch or department means what role it plays in society, through its
technology. They should also be shown the laboratories, workshops & other facilities.

3 Schedule

The activities during the Induction Program would have an Initial Phase, a Regular Phase and a Closing Phase.
The Initial and Closing Phases would be two days each.

3.1 Initial Phase

Time Activity

Day 0

Whole day Students arrive - Hostel allotment. (Preferably do pre allotment)
Day 1

09:00 am - 03:00 pm
04:30 pm - 06:00 pm
Day 2

09:00 am - 10:00 am
10:15 am - 12:25 pm
12:30 pm - 01:55 pm
02:00 pm - 02:55 pm
03:00 pm - 05:00 pm
03:30 pm - 05:00 pm

Academic registration
Orientation

Diagnostic test (for English etc.)

Visit to respective Depts.

Lunch

Director's Address

Interaction with Parents

Mentor-Mentee groups - Introduction within group.
(Same as Universal Human Values groups)

3.2 Regular Phase

After two days is the start of the Regular Phase of induction. With this phase there would be regular program to be
followed every day.

3.2.1 Daily Schedule

Some of the activities are on a daily basis, while some others are at specified periods within the Induction
Program. We first show a typical daily timetable.

Day 3 onwards 06:00 am Activity Wake up call Rema
1. 06:30 am - 07:10 am Physical activity (mild exercise/ yoga)
2. 07:15 am - 08:55 am Bath, Breakfast, etc.
3. 09:00 am - 10:55 am Creative Arts / Universal Human Values Half the groups
4. 11:00 am - 12:55 pm Universal Human Values/ Creative Arts
5. 01:00 pm - 02:25 pm Lunch
6. 02:30 pm - 03:55 pm Afternoon Session See below.
7. 04:00 pm - 05:00 pm Afternoon Session See below.
8. 05:00 pm - 05:25 pm Break / light tea
9. 05:30 pm - 06:45 pm Games / Special Lectures
10. 06:50 pm - 08:25 pm Rest and Dinner
11. 08:30 pm - 09:25 pm Informal interactions (in hostels)

Sundays are off. Saturdays have the same schedule as above or have outings.
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3.4 Follow Up after Closure: A question comes up as to what would be the follow up program after the formal
3-week Induction Program is over? The groups which are formed should function

as mentor mentee network. A student should feel free to approach his faculty mentor or the student guide, when
facing any kind of problem, whether academic or financial or psychological etc. (For every 10 undergraduate first year
students, there would be a senior student as a student guide, and for every 20 students, there would be a faculty
mentor.) Such a group should remain for the entire 4-5 year duration of the stay of the student. Therefore, it
would be good to have groups with the students as well as teachers from the same department/discipline.
Here we list some important suggestions which have come up and which have been experimented with.

3.4.1 Follow Up after Closure — Same Semester

It is suggested that the groups meet with their faculty mentors once a month, within the semester after the 3-week
Induction Program is over. This should be a scheduled meeting shown in the timetable. (The groups are of course free
to meet together on their own more often, for the student groups to be invited to their faculty mentor‘s home for
dinner or tea, nature walk, etc.)

3.4.2 Follow Up — Subsequent Semesters
It is extremely important that continuity be maintained in subsequent semesters.

It is suggested that at the start of the subsequent semesters (upto fourth semester), three days be set aside for three full
days of activities related to follow up to Induction Program. The students be shown inspiring films, do collective art
work, and group discussions be conducted. Subsequently, the groups should meet at least once a month.

4 Summaries

Engineering institutions were set up to generate well trained manpower in engineering with a feeling of
responsibility towards oneself, one’s family, and society. The incoming undergraduate students are driven by
their parents and society to join engineering without understanding their own interests and talents. As a result, most
students fail to link up with the goals of their own institution.

The graduating student must have values as a human being, and knowledge and meta skills related to his/her
profession as an engineer and as a citizen. Most students who get demotivated to study engineering or their branch,
also lose interest in learning.

The Induction Program is designed to make the newly joined students feel comfortable, sensitize them
towards exploring their academic interests and activities, reducing competition and making them work for excellence,
promote bonding within them, build relations between teachers and students, give a broader view of life, and building
of character.

The Universal Human Values component, which acts as an anchor, develops awareness and sensitivity, feeling of
equality, compassion and oneness, draw attention to society and we are aware that there are advantages in mixing
the students from different depts. However, in mixing, it is our experience that the continuity of the group together
with the faculty mentor breaks down soon after. Therefore, the groups be from the same dept. but hostel wings have
the mixed students from different depts. For example, the hostel room allotment should be in alphabetical order
irrespective of dept. nature, and character to follow through. It also makes them reflect on their relationship with their
families and extended family in the college (with hostel staff and others). It also connects students with each other and
with teachers so that they can share any difficulty they might be facing and seek help.
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OPEN ELECTIVE -1

KOE-080 | FUNDAMENTALS OF DRONE TECHNOLOGY

KOE-081 | CLOUD COMPUTING

KOE-082 | BIO MEDICAL SIGNAL PROCESSING

KOE-083 | ENTREPRENEURSHIP DEVELOPMENT

KOE-084 |INTRODUCTION TO SMART GRID

KOE-085 | QUALITY MANAGEMENT

KOE-086 |INDUSTRIAL OPTIMIZATION TECHNIQUES

KOE-087 | VIROLOGY

KOE-088 | NATURAL LANGUAGE PROCESSING

KOE-089 | **HUMAN VALUES IN MADHYASTH DARSHAN

** It is mandatory that for these subjects (KOE089) only Trained Faculty (who
had done the FDP for these courses) will teach the courses.
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KOE080: FUNDAMENTALS OF DRONE TECHNOLOGY
(UNMANNED AERIAL VEHICLES)

The course is an introduction to flight dynamics and control of aerial vehicles such as drones,
UAVs and other such aircrafts, and the current development in the field. It is suitable for

graduate and post graduate level with the following course objectives and outcomes.

Eligible Branch: FElectronics & Communication, Instrumentation, Aeronautical, Electrical
Engineering & Allied Branch, Mechanical, Computer Science & other allied relevant branches.

COURSE OBJECTIVES: The course should enable the students to:
1. To make the students to understand the basic concepts of UAV drone systems.

2. To introduce the stability and control of an aircraft

KOE080: FUNDAMENTALS OF DRONE TECHNOLOGY

DETAILED SYLLABUS 3-1-0

Unit Topic Proposed

Lecture

| Introduction to Drones: Introduction to Unmanned Aircraft Systems, 08
History of UAV drones, classification of drones, System Composition,
applications.

11 Design of UAV Drone Systems: Introduction to Design and Selection 08
of the System, Aerodynamics and Airframe Configurations,
Characteristics of Aircraft Types, Design Standards and Regulatory
Aspects-India Specific, Design for Stealth.

III | Avionics Hardware of Drones: Autopilot, AGL-pressure sensors- 08
servos-accelerometer  —gyros-actuators-  power  supply-processor,
integration, installation, configuration.

v Communication, Payloads and Controls: Payloads, Telemetry, 08
Tracking, controls-PID feedback, radio control frequency range,
modems, memory system, simulation, ground test-analysis-trouble
shooting.

\% Navigation and Testing: Waypoints navigation, ground control 08

software, System Ground Testing, System In-flight Testing, Future

Prospects and Challenges

COURSE OUTCOMES: The student should able to:

1. Ability to design UAV drone system

2. To understand working of different types of engines and its area of applications.

3. To understand static and dynamic stability dynamic instability and control concepts
4

To know the loads taken by aircraft and type of construction and also construction materials in

them.
Text Books:
1. Reg Austin “Unmanned Aircraft Systems UAV design, development and deployment”, Wiley, 2010.
2. Robert C. Nelson, Flight Stability and Automatic Control, McGraw-Hill, Inc, 1998.
3. Kimon P. Valavanis, “Advances in Unmanned Aecrial Vehicles: State of the Art and the Road to
Autonomy”, Springer, 2007
4. Paul G Fahlstrom, Thomas J Gleason, “Introduction to UAV Systems”, UAV Systems, Inc, 1998
5. Dr. Armand J. Chaput, “Design of Unmanned Air Vehicle Systems”, Lockheed Martin Aeronautics.

Open Elective List (VIII Semester) 2021-22
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KOE081: CLOUD COMPUTING

DETAILED SYLLABUS 3-1-0

Unit

Topic Proposed
Lecture

Introduction: Cloud Computing — Definition of Cloud — Evolution of 08
Cloud Computing — Underlying Principles of Parallel and Distributed,
History of Cloud Computing - Cloud Architecture - Types of Clouds -
Business models around Clouds — Major Players in Cloud Computing-
issues in Clouds - Eucalyptus - Nimbus - Open Nebula, CloudSim.

I

Cloud Services: Types of Cloud services: Software as a Service- 08
Platform as a Service —Infrastructure as a Service - Database as a
Service - Monitoring as a Service —Communication as services. Service
providers- Google, Amazon, Microsoft Azure, IBM, Sales force.

111

Collaborating Using Cloud Services: Email Communication over the 08
Cloud - CRM Management — Project Management-Event Management -
Task Management — Calendar - Schedules - Word Processing —
Presentation — Spreadsheet - Databases — Desktop - Social Networks and
Groupware.

v

Virtualization for Cloud: Need for Virtualization — Pros and cons of 08
Virtualization — Types of Virtualization —System VM, Process VM,
Virtual Machine monitor — Virtual machine properties - Interpretation
and binary translation, HLL VM - supervisors — Xen, KVM, VMware,
Virtual Box, Hyper-V.

Security, Standards and Applications: Security in Clouds: Cloud 08
security challenges — Software as a Service Security, Common
Standards: The Open Cloud Consortium — The Distributed management
Task Force — Standards for application Developers — Standards for
Messaging — Standards for Security, End user access to cloud
computing, Mobile Internet devices and the cloud.

Hadoop — MapReduce — Virtual Box — Google App Engine —
Programming Environment for Google App Engine

Text Books:

1.

2.

David E.Y. Sarna, “Implementing and Developing Cloud Application”, CRC press
2011.

Lee Badger, Tim Grance, Robert Patt-Corner, Jeff Voas, NIST, Draft cloud computing
synopsis and recommendation, May 2011.

Anthony T Velte, Toby J Velte, Robert Elsenpeter, “Cloud Computing: A Practical
Approach”, McGrawHill 2010.

Haley Beard, “Best Practices for Managing and Measuring Processes for On-demand
Computing, Applications and Data Centers in the Cloud with SLAs”, Emereo Pty
Limited, July 2008.

Open Elective List (VIII Semester) 2021-22 Page 5




KOE082: BIOMEDICAL SIGNAL PROCESSING

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction to Bio-Medical Signals: Classification, Acquisition and
Difficulties during Acquisition. Basics of Electrocardiography,
Electroencephalography, Electromyography & electro-retinography
Role of Computers in the Analysis, Processing, Monitoring &
Control and image reconstruction in bio-medical field.

08

11

ECG: Measurement of Amplitude and Time Intervals, QRS Detection
(Different Methods), ST Segment Analysis, Removal of Baseline
Wander and Power line Interferences, Arrhythmia Analysis, Portable
Arrhythmia Monitors.

08

11X

Data  Reduction: Turning Point algorithm, AZTEC Algorithm, Fan
Algorithm, Huffman and Modified Huffman Coding, Run Length.
Coding.

08

v

EEG: Neurological Signal Processing, EEG characteristic, linear
prediction theory, Sleep EEG, Dynamics of Sleep/Wake transition.
Study of pattern of brain waves, Epilepsy-Transition, detection and
Estimation. EEG Analysis By Spectral Estimation: The Bt Method,
Periodogram, Maximum Entropy Method & AR Method, Moving
Average Method. The ARMA Methods, Maximum Likelihood Method.

08

EP Estimation: by Signal Averaging, Adaptive Filtering:- General
Structures of Adaptive filters, LMS Adaptive Filter, Adaptive Noise
Cancelling, Wavelet Detection:- Introduction, Detection By Structural
features, Matched Filtering, Adaptive Wavelet Detection,
Detection of Overlapping Wavelets.

08

2.

Text Books:

1. Willis J. Tomkin, “Biomedical Digital Signal Processing”, PHI.

2. D. C. Reddy, “Biomedical Signal Processing”, McGraw Hill
3. Crommwell Weibel and Pfeifer, “Biomedical Instrumentation and Measurement”,

PHI

Reference Books:
1. Arnon Cohen, “Biomedical Signal Processing (volume-I)”, Licrc Press\

John Wiley and Sons Inc.

Sons Inc

Rangaraj M. Rangayyan, “Biomedical Signal Analysis A Case Study Approach”,

. John G. Webster, “Medical instrumentation Application and Design”, John Wiley &

Open Elective List (VIII Semester) 2021-22
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KOE083: ENTREPRENEURSHIP DEVELOPMENT

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture

| Entrepreneurship- definition. growth of small scale industries in 08

developing countries and their positions vis-a-vis large industries; role
of small scale industries in the national economy; characteristics and
types of small scale industries; demand based and resources based
ancillaries and sub-control types. Government policy for small scale
industry; stages in starting a small scale industry.

II Project identification- assessment of viability, formulation, evaluation, 08
financing, field-study and collection of information, preparation of
project report, demand analysis, material balance and output methods,
benefit cost analysis, discounted cash flow, internal rate of return and
net present value methods.

III | Accountancy- Preparation of balance sheets and assessment of economic 08
viability, decision making, expected costs, planning and production
control, quality control, marketing, industrial relations, sales and
purchases, advertisement, wages and incentive, inventory control,
preparation of financial reports, accounts and stores studies.

IV | Project Planning and control: The financial functions, cost of capital 08
approach in project planning and control. Economic evaluation, risk
analysis, capital expenditures, policies and practices in public
enterprises. profit planning and programming, planning cash flow,
capital expenditure and operations. control of financial flows, control
and communication.

V | Laws concerning entrepreneur viz, partnership laws, business 08
ownership, sales and income taxes and workman compensation act. Role
of various national and state agencies which render assistance to small
scale industries.

Text Books:
1. Forbat, John, “Entrepreneurship” New Age International.
Havinal, Veerbhadrappa, “Management and Entrepreneurship” New Age
International
3. Joseph, L. Massod, “Essential of Management", Prentice Hall of India
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KOE084: INTRODUCTION TO SMART GRID

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture
I Introduction: Introduction to Smart Grid: Evolution of Electric Grid, Concept 08

of Smart Grid, Definitions, Need of Smart Grid, Functions of Smart Grid,
Opportunities & Barriers of Smart Grid, Difference between conventional &
smart grid, Concept of Resilient & Self Healing Grid, Present development &
International policies in Smart Grid. Case study of Smart Grid. CDM
opportunities in Smart Grid.

II Smart Grid Technologies: Introduction to Smart Meters, Real Time Prizing, 08
Smart Appliances, Automatic Meter Reading (AMR), Outage Management
System (OMS), Plug in Hybrid Electric Vehicles (PHEV), Vehicle to Grid,
Smart Sensors, Home & Building Automation.

I Smart Grid Technologies: Smart Substations, Substation Automation, Feeder 08
Automation, Geographic Information System (GIS), Intelligent Electronic
Devices (IED) & their application for monitoring & protection, Smart storage
like Battery, SMES, Pumped Hydro, Compressed Air Energy Storage, Wide
Area Measurement System (WAMS), Phase Measurement Unit (PMU), PMUs
application to monitoring & control of power system.

v Microgrids and Distributed Energy Resources: Concept of microgrid, need 08
& application of microgrid, formation of microgrid, Issues of interconnection,
protection & control of microgrid, Plastic & Organic solar cells, thin flim solar
cells, Variable speed wind generators, fuel cells, microturbines, Captive power
plants, Integration of renewable energy sources.

v Power Quality Management in Smart Grid: Power Quality & EMC in Smart 08
Grid, Power Quality issues of Grid connected Renewable Energy Sources,
Power Quality Conditioners for Smart Grid, Web based Power Quality
monitoring

Text Books:

1. Ali Keyhani, Mohammad N. Marwali, Min Dai, “Integration of Green and Renewable
Energy in Electric Power Systems”, Wiley.

2. Clark W. Gellings, “The Smart Grid: Enabling Energy Efficiency and Demand Response”,
CRC Press.

3. Janaka Ekanayake, Nick Jenkins, KithsiriLiyanage, Jianzhong Wu, Akihiko Yokoyama,
“Smart Grid:

4. Technology and Applications”, Wiley.

5. Jean Claude Sabonnadiere, NouredineHadjsaid, “Smart Grids”, Wiley Blackwell 19.

6. Stuart Borlase, “Smart Grids (Power Engineering)”, CRC Press.

Reference Books:

1. Andres Carvallo, John Cooper, “The Advanced Smart Grid: Edge Power Driving
Sustainability”,Artech House Publishers July 2011.

2. James Northcote, Green, Robert G. Wilson “Control and Automation of Electric Power
Distribution Systems (Power Engineering)”, CRC Press.

3. MladenKezunovic, Mark G. Adamiak, Alexander P. Apostolov, Jeffrey George Gilbert
“SubstationAutomation (Power Electronice and Power Systems)”, Springer

4. R.C. Dugan, Mark F. McGranghan, Surya Santoso, H. Wayne Beaty, “Electrical Power
System Quality”, 2nd Edition, McGraw Hill Publication.
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KOE085: QUALITY MANAGEMENT

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture

| Quality Concepts: Evolution of Quality Control, concept change, TQM 08
Modern concept, Quality concept in design, Review of design, Evolution
of proto type. Control on Purchased Product: Procurement of various
products, evaluation of supplies, capacity verification, Development of
sources, procurement procedure. Manufacturing Quality: Methods
and techniques for manufacture, inspection and control of product,
quality in sales and services, guarantee, analysis of claims.

1 Quality Management: Organization structure and design, quality 08
function, decentralization, designing and fitting, organization for
different type products and company, economics of quality value and
contribution, quality cost, optimizing quality cost, seduction program.
Human Factor in quality Attitude of top management, cooperation of
groups, operators attitude, responsibility, causes of apparatus error and
corrective methods.

I | Control Charts, Theory of control charts, measurement range, 08
construction and analysis of R charts, process capability study, use of
control charts. Attributes of Control Chart, Defects, construction and
analysis of charts, improvement by control chart, variable sample
size, construction and analysis of C charts

IV | Defects diagnosis and prevention defect study, identification and 08
analysis of defects, correcting measure, factors affecting reliability,
MTTF, calculation of reliability, building reliability in the product,
evaluation of reliability, interpretation of test results, reliability
control, maintainability, zero defects, quality circle.

\% ISO-9000 and its concept of Quality Management, ISO 9000 series, 08
Taguchi method, JIT in some details.

Text Books:
1. Lt Gen. H. Lal, “Total Quality Management”, Eastern Limited, .
2. Greg Bounds, “Beyond Total Quality Management”,McGraw Hill

3. Menon, H.G, “TQM in New Product manufacturing”,McGraw Hill
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KOE086: INDUSTRIAL OPTIMIZATION TECHNIQUES

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture

1 I Linear Programming: Historical development of optimization, engineering 08

application of optimization, formulation of design problems as a mathematical

programing problem. Graphical method of solution, Simplex method, Dual Simplex

method and its application in engineering.

Transportation and Assignment: Introduction, Mathematical formulations, optimal
solution of transportation model. Assignment problems: mathematical formulation,
solution of Assignment models (Hungarian method), variation of the Assignment
problem, the travelling sales man problem and their application in Engineering.

11 Sequencing and Network Analysis: Introduction of sequencing, General 08
assumptions, n Jobs through 2 machines, n jobs through 3 machines, n jobs through
m machines, 2 jobs through m machines and their applications in Engineering.
Network Analysis: Introduction, Network logic (Network or arrow diagram), Rules
for drawing network diagrams, time analysis, forward and backward computation
CPM and PERT, and their applications in Engineering.

111 Theory of Games and Queueing Models: Introduction, 2 person zero sum games, 08
Maximin and minimax principle, game with saddle point and without saddle point,
Principle of dominance, Rectangular games, graphical solution of 2xn or mx2
games.

Queuing model: Introduction, Application of Queuing model, generalized Poisson
queuing model, single server models and multiple channel Queuing modeland their
applications in Engineering.

v Dynamic Programming and Simulation: Introduction Formulation of 08
Dynamic Programming Problem, Dynamic Programming Algorithm, Forward
recursions, Capital Budgeting Problem, Cargo-loading Problem. Solution of
LPP by DPP

Simulation: Introduction, definition and types of simulation, need for Simulation
advantage and disadvantage, application of simulation, simulation procedure, Monte
Carlo simulation and their applications in Engineering.

\Y Inventory Control and Replacement Models: Introduction, types of inventories, 08
Inventory cost, Deterministic and probabilistic (nondeterministic) inventory models
and their application in engineering.

Replacement models: Introduction, definition, Replacement of items that
deteriorate, Replacement of items that fail suddenly, Equipment Renewal Problem,
Individual and Group Replacement policies & their applications in Engineering

Text Books:
1. Singiresu S. Rao. “Engineering Optimization” Theory and Practice”. New Age
International, New Delhi.
2. R. Panneerselvam. “Operations Research “. Prentice- Hall of India, New Delhi
3. Eliezer Naddor. “Inventory Systems”. John Wiley & Sons, Inc. New York

Reference Books:

1. H.A. Taha: Operations Research — An Introduction, Macmillan Publishing Company,
Inc., New York.

2. K. Swarup, P.K. Gupta, M. Mohan: “Operations Research”, Sultan Chand and Sons,
New Delhi.

3. P.K. Gupta, D.S. Hira: “Operations Research” — An Introduction, S. Chand & Company
Limited, New Delhi.

4. S.S. Rao: “Optimization Theory and Applications”, Wiley Eastern Ltd., New Delhi.

5. J.K. Sharma: “Operations Research: Theory and Applications”, Mac Millan India
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KOE 087: VIROLOGY

OBJECTIVE:
The objective of this course is to help the student learn molecular virology by general
principles as opposed to describing each virus family. The rules for viral replication that all
viruses follow are illustrated and discussed: while pointing out to the specific features of each
virus, the course aims to reveal unity in the virus world rather than diversity. Host-pathogen
interactions and examples of viral diseases will be discussed, with particular emphasis on the
main principles of vaccine and antiviral drug development

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

General Concepts: Virus history, Diversity, shapes, sizes and
components of genomes. Isolation and purification of viruses and
components.

08

1T

Consequences of virus infection to animals and human. Viral infection:
affect on host macromolecules. Viral infection: establishment of the
antiviral state. Viruses counter attack mechanisms. Viral diagnostic
techniques: Rapid Antigen testing, RTPCR.

08

11

Classification of viruses and nomenclatures. +strand RNA viruses-
Picorna viruses. Flavi viruses- West Nile virus and Dengue virus.
Corona viruses- SARS pathogens. Small DNA viruses: parvo- and
polyoma viruses. Large DNA viruses: Herpes-adeno-, and poxviruses.
Miscellaneous viruses.

08

v

—ve strand RNA viruses Paramyxo viruses. Orthomyxo viruses:
Influenza pathogenesis and Bird flu. Rhabdo viruses: Rabies
pathogenesis.. dsRNA viruses- Reo viruses. Retroviruses: structure,
classification, life cycle; reverse transcription. Retroviruses: HIV, viral
pathogenesis and AIDS.

08

Antivirals and viral vaccines Viral Vaccines Conventional vaccines-
killed and attenuated, modern vaccinesrecombinant proteins, subunits,
DNA wvaccines, peptides, immunemodulators (cytokines), vaccine
delivery and adjuvants, large scale manufacturing- QA/QC issues.
Antivirals Interferons, designing and screening of antivirals, mechanism
of action, antiviral libraries, antiretrovirals- mechanism of action and
drug resistance. Modern approaches of virus control Anti-sense RNA,

siRNA, ribozymes.

08

Reference Books:

1.

W

Antiviral Agents, Vaccines and immunotherapies. Stephen K. Tyring. ISBN

9780367393748 CRC
Basic Virology — Edward K Wanger. Blackwell Publication
Fundamentals of molecular virology — Acheson and Nicholas H,2011

Principles of Virology 2nd edition by S.J.Flint, L.W.Enquist, R.M.Krug,V.R.

Racaniello, and A.M.Skalka ASM Press

Medical Virology 4th edition by David O.White and Frank J. Fenner. Academic

Press.
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KOE088: NATURAL LANGUAGE PROCESSING

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction to Natural Language Understanding: The study of Language,
Applications of NLP, Evaluating Language Understanding Systems, Different
levels of Language Analysis, Representations and Understanding, Organization
of Natural language Understanding Systems, Linguistic Background: An
outline of English syntax.

08

I

Introduction to semantics and knowledge representation, some applications like
machine translation, database interface.

08

I

Grammars and Parsing: Grammars and sentence Structure, Top-Down and
Bottom-Up Parsers, Transition Network Grammars, Top- Down Chart Parsing.
Feature Systems and Augmented Grammars: Basic Feature system for English,
Morphological Analysis and the Lexicon, Parsing with Features, Augmented
Transition Networks.

08

v

Grammars for Natural Language: Auxiliary Verbs and Verb Phrases,
Movement Phenomenon in Language, Handling questions in Context-Free
Grammars. Human preferences in Parsing, Encoding uncertainty, Deterministic
Parser.

08

Ambiguity Resolution: Statistical Methods, Probabilistic Language
Processing, Estimating Probabilities, Part-of Speech tagging, Obtaining
Lexical Probabilities, Probabilistic Context-Free Grammars, Best First Parsing.
Semantics and Logical Form, Word senses and Ambiguity, Encoding

Ambiguity in Logical Form.

08

Text Books:

Akshar Bharti, Vineet Chaitanya and Rajeev Sangal, “NLP: A Paninian Perspective”,

Prentice Hall, New Delhi.
James Allen, “Natural Language Understanding”, Pearson Education.

D. Jurafsky, J. H. Martin, “Speech and Language Processing”, Pearson Education.
L. M. Ivansca, S. C. Shapiro, “Natural Language Processing and Language Representation”,

AAALI Press, 2000.
T. Winograd, Language as a Cognitive Process, Addison-Wesley.
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KOE089: HUMAN VALUES IN MADHYASTH DARSHAN

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Catalogue Description: Madhyasth Darshan is a new emerging
philosophy that describes the existential realities along with its
implication in behaviour and work at the level of individual as well as
society. This philosophy has been propounded by Shri A. Nagraj in
seventies.

It is to be kept in mind that Darshan means realisation which calls for
developing the capacity to see the reality in oneself directly. So, any
study of Darshan shall help develop this capacity in the students
through proper steps of practices and shall not just provide the
information.

08

Module I: Introduction to Madhyasth Darshan and its Basics

Need to study Madhyasth Darshan; introduction, basic formulations
of the darshan; the complete expanse of study and the natural outcome
of living according to the darshan.

08

I

Module II: Submergence of Nature in Space

The ever-present existence in the form of nature submerged in space;
nature classified into two categories — material and consciousness, and
four orders; the form, property, natural characteristic and self-
organization of the four orders, General direction and process of
evolution in the nature/ existence.

08

I

Module III: Human Being as an indivisible part of Nature

Human being as an indivisible part of nature; various types (five classes)
of human beings; human being in the combination of self and body;
purpose of self as realization, prosperity for the body; need of
behavior and work for attaining the goals of realization and prosperity

08

v

Module IV: Fulfillment of human goal of realization and prosperity
Following natural, social and psychological principles for actualizing the
human goal; form of conducive society and order for such practices,
study process- achieving realization through self-study and practice
while living in such a society (social order).

08

Module V: Human Conduct based on Madhyasth Darshan
Description of such a realized self, continuity of happiness, peace,
satisfaction and bliss through realization, conduct of a realized human
being.

Possibility of finding solutions to present day problems (such as
inequality of rich and poor, man and woman etc.) in the light of'it.

1.

VR =

Text Books:

Nagraj, A., “Manav Vyavahar Darshan”, Jeevan Vidya Prakashan, 3rd edition, 2003

References:

Nagraj, A., “Vyavaharvadi Samajshastra”, Jeevan Vidya Prakashan, 2nd edition, 2009.
Nagraj, A., “Avartanasheel Arthashastra”, Jeevan Vidya Prakashan, 1st edition, 1998.
Class notes on “Human Values in Madhyasth Darshan” available on www.uhv.org.in

PPTs for “Human Values in Madhyasth Darshan” available on www.uhv.org.in
Video lectures on “Human Values in Madhyasth Darshan” on AKTU Digital Education

(https://www.youtube.com/watch?v=14x26FPFJY s&t=1558s)
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OPEN ELECTIVE -1V

KOE-090 | ELECTRIC VEHICLES

KOE-091 | AUTOMATION AND ROBOTICS

KOE-092 | COMPUTERIZED PROCESS CONTROL

KOE-093 | DATA WAREHOUSING & DATA MINING

KOE-094 | DIGITAL AND SOCIAL MEDIA MARKETING

KOE-095 | MODELING OF FIELD-EFFECT NANO DEVICES

KOE-096 | MODELLING AND SIMULATION OF DYNAMIC SYSTEMS
KOE-097 | BIG DATA
KOE-098 | **HUMAN VALUES IN BUDDHA AND JAIN DARSHAN

KOE-099 | **HUMAN VALUES IN VEDIC DARSANA

** It is mandatory that for these subjects (KOE098 & KOE099) only Trained Faculty
(who had done the FDP for these courses) will teach the courses.
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KOE090 ELECTRIC VEHICLES

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction of Electric Vehicles: Concept of Electrified transportation,
Past, present status of electric vehicles, Recent developments and trends
in electric vehicles, Comparison of EVs and IC Engine vehicles,
Understanding electric vehicle components, Basic EV components and
architecture, Autonomy and vehicle computing needs.

08

11

Electric Motor Drives for EV applications: Concept of EV motors,
Classification of EV motors, Comparison of Electric motors for EV
applications, Recent EV motors, BLDC and SRM, axial flux motor.
Introduction to power electronics converters, DC-DC converter, speed
control of dc motor, BLDC motor driving schemes.

08

I

EV Batteries and Battery Management System: EV batteries, Lead
Acid batteries — Basics, Characteristics, Lithium batteries- Basics,
Characteristics, Selection of battery for EVs, Smart battery pack design,
Mechanical and reliability aspects of Li Ion packs, UN38 regulation
familiarity, Cell balancing in Li Ion, Battery second life and usage in
BESS (energy storage systems). BMS - Global price trends, volumetric
and gravimetric efficiency trends

08

v

Charging system design technology for EV applications:

Charging system design considerations, AC & DC Charging, Charging
methods, On-board/Off-board chargers, Vehicle to charger communication
system, OCPP familiarity cloud and device side, metrology, billing and
authentication types, understand the computing needs in a charging
system, Understand internal major block diagrams and subsystems of low
and high power chargers. IEC61850 and 61851 familiarities, IEC61000,
60950/51, IEC62196 key highlights.

08

EV Charging Facility Planning: Identification of EV demand, Impact
of EV charging on power grid, Energy generation scheduling, different
power sources, centralized charging schemes, Energy storage integration
into micro-grid, Overview and applicability of Al for the EV ecosystem,
design of V2G aggregator, case studies.

08

Reference:

1.
2.
3.
4.
5.

6.

C.C.Chan, K.T.Chau. Modern Electric Vehicle Technology, Oxford University Press, NY 2001

M.Ehsani, Y.Gao, S.E.Gay, A.Emadi, Modern Electric, Hybrid Electric and Fuel Cell Vehicles —

Fundamentals, Theory and Design, CRC Press, 2004

James Larminie, John Lowry. Electric Vehicle Technology Explained. Wiley 2012

NPTEL Course on Electric Vehicles — Part 1 by Dr. Amit Jain, IIT Delhi

Tests on Lithium-ion batteries. Available at: https://www.lithium-batterie-service.de/en/un-38.3-test-

series
Handbook on Battery Energy Storage Systems- ADB, 2018

Addition Practical Hand (Lab works):

BLDC motor control experiment

E-rickshaw commercial BLDC and driver based live demo
Charge discharge characteristics of Li-Ion batteries and cells
BMS function SoC, SoH and cell balancing demo

PFC demo and waveform capture

LLC (DCDC) demo and waveform capture

CV, CC operation

Tear down analysis of DC fast charger and AC fast charger

Frmo a0 o
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KOE091 AUTOMATION AND ROBOTICS

DETAILED SYLLABUS 3-1-0
Unit Topic Proposed
Lecture

| Automation: Definition, Advantages, goals, types, need, laws and 08

principles of Automation. Elements of Automation. Fluid power and its
elements, application of fluid power, Pneumatics vs. Hydraulics, benefit
and limitations of pneumatics and hydraulics systems, Role of Robotics
in Industrial Automation.

I Manufacturing Automation: Classification and type of automatic 08
transfer machines; Automation in part handling and feeding, Analysis
of automated flow lines, design of single model, multimode and mixed
model production lines. Programmable Manufacturing Automation CNC
machine tools, Machining centers, Programmable robots, Robot time
estimation in manufacturing operations.

II | Robotics: Definition, Classification of Robots - Geometric 08
classification and Control classification, Laws of Robotics, Robot
Components, Coordinate Systems, Power Source. Robot anatomy,
configuration of robots, joint notation schemes, work volume,
manipulator kinematics, position representation, forward and reverse
transformations, homogeneous transformations in robot kinematics, D-H
notations, kinematics equations, introduction to robot arm dynamics.

IV | Robot Drives and Power Transmission Systems: Robot drive 08
mechanisms: Hydraulic/Electric/Pneumatics, servo & stepper motor
drives, Mechanical transmission method: Gear transmission, Belt
drives, Rollers, chains, Links, Linear to Rotary motion conversion,
Rotary-to-Linear motion conversion, Rack and Pinion drives, Lead
screws, Ball Bearings. Robot end Effectors: Classification of End
effectors — active and passive grippers, Tools as end -effectors,
Drive system for rippers. Mechanical, vacuum and magnetic grippers.
Gripper force analysis and gripper design.

\% Robot Simulation: Methods of robot programming, Simulation 08
concept, Off-line programming, advantages of offline programming.
Robot Applications: Robot applications in manufacturing-Material
transfer and machine loading/unloading, Processing operations like
Welding & painting, Assembly operations, Inspection automation,
Limitation of usage of robots in processing operation. Robot cell design
and control, Robot cell layouts-Multiple robots & Machine interference.

Text Books:

7. An Introduction to Robot Technology, by Coifet Chirroza, Kogan Page.

8. Robotics for Engineers, by Y. Koren, McGraw Hill.

9. Robotic: Control, Sensing, Vision and Intelligence, by Fu, McGraw Hill.

10. Introduction to Industrial Robotics, by Nagrajan, Pearson India.

11. Robotics, by J.J. Craig, Addison-Wesley.

12. Industrial Robots, by Groover, McGraw Hill.

13. Robotic Engineering - An Integrated Approach : Richard D. Klafter Thomas A.
14. Robots & Manufacturing Automation, by Asfahl, Wiley.
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KOE092 COMPUTERIZED PROCESS CONTROL

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Basics of Computer-Aided Process Control: Role of computers in
process control, Elements of a computer aided Process control System,
Classification of a Computer—Aided Process Control System Computer
Aided Process—control Architecture: Centralized Control Systems,
Distributed control Systems, Hierarchical Computer control Systems.
Economics of Computer-Aided Process control. Benefits of using
Computers in a Process control. Process related Interfaces: Analog
Interfaces, Digital Interfaces, Pulse Interfaces, Standard Interfaces.

08

I

Industrial communication System: Communication Networking,
Industrial communication Systems, Data Transfer Techniques,
Computer Aided Process control software, Types of Computer control
Process Software, Real Time Operating System.

08

I

Process Modelling for computerized Process control: Process model,
Physical model, Control Model, Process modelling. Modelling
Procedure: Goals Definition, Information Preparation, Model
Formulation, Solution Finding, Results Analysis, Model Validation.

08

v

Advanced Strategies For Computerised Process control: Cascade
Control, Predictive control, Adaptive Control, Inferential control,
Intelligent Control, Statistical control.

08

Examples of Computerized Process Control: Electric Oven Temperature
Control, Reheat Furnace Temperature control, Thickness and Flatness
control System for metal Rolling, Computer-Aided control of Electric

Power Generation Plant.

08

Text Books:
1. S. K. Singh, “Computer Aided Process control”, PHI.

Reference Books:
C. L. Smith, “Digital computer Process Control”, Ident Educational Publishers.

1.
2.
3.
4.

C. D. Johnson, “Process Control Instrumentation Technology”, PHIL
Krishan Kant, “Computer Based Industrial Control”

Pradeep B. Deshpande & Raymond H. Ash, “Element of Computer Process
Control with Advance Control Applications”, Instrument Society of America, 1981.
C. M. Houpis & G. B. Lamond, “Digital Control System Theory”,McGraw Hill.
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KOE093: DATA WAREHOUSING & DATA MINING

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Data Warehousing: Overview, Definition, Data Warehousing
Components, Building a Data Warehouse, Warehouse Database, Mapping
the Data Warehouse to a Multiprocessor Architecture, Difference between
Database System and Data Warehouse, Multi Dimensional Data Model,
Data Cubes, Stars, Snow Flakes, Fact Constellations, Concept.

08

II

Data Warehouse Process and Technology: Warchousing Strategy,
Warehouse /management and Support Processes, Warehouse Planning and
Implementation, Hardware and Operating Systems for Data Warehousing,
Client/Server Computing Model & Data Warehousing. Parallel Processors
& Cluster Systems, Distributed DBMS implementations, Warehousing
Software, Warehouse Schema Design

08

I

Data Mining: Overview, Motivation, Definition & Functionalities, Data
Processing, Form of Data Pre-processing, Data Cleaning: Missing Values,
Noisy Data, (Binning, Clustering, Regression, Computer and Human
inspection), Inconsistent Data, Data Integration and Transformation. Data
Reduction:-Data Cube Aggregation, Dimensionality reduction, Data
Compression, Numerosity Reduction, Discretization and Concept
hierarchy generation, Decision Tree

08

v

Classification: Definition, Data Generalization, Analytical
Characterization, Analysis of attribute relevance, Mining Class
comparisons, Statistical measures in large Databases, Statistical-Based
Algorithms,  Distance-Based  Algorithms,  Decision  Tree-Based
Algorithms.

Clustering: Introduction, Similarity and Distance Measures, Hierarchical
and Partitional Algorithms. Hierarchical Clustering- CURE and
Chameleon. Density Based Methods DBSCAN, OPTICS. Grid Based
Methods- STING, CLIQUE. Model Based Method — Statistical Approach,
Association rules: Introduction, Large Item sets, Basic Algorithms,
Parallel and Distributed Algorithms, Neural Network approach.

08

Data Visualization and Overall Perspective: Aggregation, Historical
information, Query Facility, OLAP function and Tools. OLAP Servers,
ROLAP, MOLAP, HOLAP, Data Mining interface, Security, Backup and
Recovery, Tuning Data Warehouse, Testing Data Warehouse.
Warehousing applications and Recent Trends: Types of Warehousing
Applications, Web Mining, Spatial Mining and Temporal Mining.

08

Suggested Readings:
1. Alex Berson, Stephen J. Smith “Data Warehousing, Data-Mining & OLAP”, McGrawHil.

2. Mark Humphries, Michael W. Hawkins, Michelle C. Dy, “Data Warehousing: Architecture and

Implementation”, Pearson Education..
3. I. Singh, “Data Mining and Warehousing”, Khanna Publishing House.
4. Margaret H. Dunham, S. Sridhar,”Data Mining:Introductory and Advanced Topics” Pearson
Education.
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KOE094: DIGITAL AND SOCIAL MEDIA MARKETING

DETAILED SYLLABUS 3-1-0

Unit

Topic Proposed
Lecture

Introduction to Digital Marketing: The new digital world - trends that 08
are driving shifts from traditional marketing practices to digital
marketing practices, the modern digital consumer and new consumer’s
digital journey. Marketing strategies for the digital world-latest
practices.

11

Social Media Marketing -Introduction to Blogging, Create a blog post 08
for your project. Include headline, imagery, links and post, Content
Planning and writing. Introduction to Face book, Twitter, Google +,
LinkedIn, YouTube, Instagram and Pinterest; their channel advertising
and campaigns.

I

Acquiring & Engaging Users through Digital Channels: Understanding 08
the relationship between content and branding and its impact on sales,
search engine marketing, mobile marketing, video marketing, and
social-media marketing. Marketing gamification, Online campaign
management; using marketing analytic tools to segment, target and
position; overview of search engine optimization (SEO).

v

Designing Organization for Digital Success: Digital transformation, 08
digital leadership principles, online P.R. and reputation management.
ROI of digital strategies, how digital marketing is adding value to
business, and evaluating cost effectiveness of digital strategies.

Digital Innovation and Trends: The contemporary digital revolution, 08
digital transformation framework; security and privatization issues with
digital marketing Understanding trends in digital marketing — Indian and
global context, online communities and co-creation.

Text Books:

1.

2
3.
4

Moutsy Maiti: Internet Mareting, Oxford University Press India

. Vandana, Ahuja; Digital Marketing, Oxford University Press India (November, 2015).

Eric Greenberg, and Kates, Alexander; Strategic Digital Marketing: Top Digital Experts

. Share the Formula for Tangible Returns on Your Marketing Investment; McGraw-Hill

Professional.

. Ryan, Damian; Understanding Digital Marketing: marketing strategies for engaging the

digital generation; Kogan Page.

. Tracy L. Tuten & Michael R. Solomon: Social Media Marketing (Sage Publication)
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KOE095 MODELING OF FIELD-EFFECT NANO DEVICES

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

MOSFET scaling, short channel effects - channel engineering -
source/drain engineering - high k dielectric - copper interconnects -
strain engineering, SOl MOSFET, multigate transistors — single gate —
double gate — triple gate — surround gate, quantum effects — volume
inversion — mobility — threshold voltage — inter subband scattering,
multigate technology — mobility — gate stack.

08

11

MOS Electrostatics — 1D — 2D MOS Electrostatics, MOSFET Current-
Voltage Characteristics — CMOS Technology — Ultimate limits, double
gate MOS system — gate voltage effect - semiconductor thickness effect
— asymmetry effect — oxide thickness effect — electron tunnel current —
two dimensional confinement, scattering — mobility.

08

I

Silicon nanowire MOSFETs — Evaluvation of [-V characteristics — The
I-V characteristics for nondegenerate carrier statistics — The [-V
characteristics for degenerate carrier statistics — Carbon nanotube —
Band structure of carbon nanotube — Band structure of graphene —
Physical structure of nanotube — Band structure of nanotube — Carbon
nanotube FETs — Carbon nanotube MOSFETs — Schottky barrier carbon
nanotube FETs — Electronic conduction in molecules — General model
for ballistic nano transistors — MOSFETSs with 0D, 1D, and 2D channels
— Molecular transistors — Single electron charging — Single electron
transistors.

08

v

Radiation effects in SOI MOSFETSs, total ionizing dose effects —
single-gate SOI — multi-gate devices, single event effect, scaling effects.

08

Digital circuits — impact of device performance on digital circuits —
leakage performance trade off — multi VT devices and circuits —
SRAM design, analog circuit design — transconductance - intrinsic gain
— flicker noise — self heating —band gap voltage reference — operational
amplifier — comparator designs, mixed signal — successive
approximation DAC, RF circuits.

08

Text Books:

1. J P Colinge, "FINFETSs and other multi-gate transistors", Springer — Series on

2.

3.

integrated circuits and systems, 2008

Mark Lundstrom, Jing Guo, "Nanoscale Transistors: Device Physics, Modeling

and Simulation", Springer, 2006

M S Lundstorm, "Fundamentals of Carrier Transport", 2nd Ed., Cambridge

University Press, Cambridge UK, 2000.
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KOE(096:MODELLING AND SIMULATION OF DYNAMIC SYSTEMS

DETAILED SYLLABUS 3-1-0

Unit

Topic Proposed
Lecture

Introduction to modeling and simulation: Introduction to modeling, 08
Examples of models, modeling of dynamic system, Introduction to
simulation, MATLAB as a simulation tool, Bond graph modeling,
causality, generation of system equations.

11

Bond graph modeling of dynamic system: Methods of drawing bond 08
graph model- Mechanical systems & Electrical systems, some basic
system models- Mechanical systems, Thermal systems, hydraulic
systems, pneumatic systems and electrical systems.

111

System models of combined systems: Linearity and non linearity in 08
systems combined rotary and translatory system, electro mechanical
system, hydro- mechanical system.

v

Dynamic Response and System Transfer Function: Dynamic 08
response of 1% order system and 2™ order system, performance measures
for 2™ order system, system transfer function, transfer function of 1*
and 2™ order system Block diagram algebra, signal flow diagram, state
variable formulation, frequency response and bode plots.

Simulation and simulation applications: Simulation using 08
SIMULINK, examples of simulation problems- simple and the
compound pendulum, planner mechanisms, validation and verification
of the simulation model, parameter estimation methods, system
identifications, introduction to optimization.

1.

Text Books:

Zeigler B.P. Prachofer. H. and Kim [.G. "Theory of modeling and simulation", 2nd

Edition. Academic press 2000.

Robert L. Woods, Kent L. Lawrence, “Modeling and simulation of dynamic systems”, Person,
1997.

Brown, Forbes T. “Engineering System Dynamics”, New York, NY: CRC, 2001. ISBN:
9780824706166.

Pratab.R " Getting started with MATLAB" Oxford university Press 2009.
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KOE(097: BIG DATA

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction to Big Data: Types of digital data, history of Big Data innovation,
introduction to Big Data platform, drivers for Big Data, Big Data architecture and
characteristics, 5 Vs of Big Data, Big Data technology components, Big Data
importance and applications, Big Data features — security, compliance, auditing and
protection, Big Data privacy and ethics, Big Data Analytics, Challenges of
conventional systems, intelligent data analysis, nature of data, analytic processes
and tools, analysis vs reporting, modern data analytic tools.

08

I

Hadoop: History of Hadoop, Apache Hadoop, the Hadoop Distributed File System,
components of Hadoop, data format, analyzing data with Hadoop, scaling out,
Hadoop streaming, Hadoop pipes, Hadoop Echo System.

Map-Reduce: Map-Reduce framework and basics, how Map Reduce works,
developing a Map Reduce application, unit tests with MR unit, test data and local
tests, anatomy of a Map Reduce job run, failures, job scheduling, shuffle and sort,
task execution, Map Reduce types, input formats, output formats, Map Reduce
features, Real-world Map Reduce

08

I

HDFS (Hadoop Distributed File System): Design of HDFS, HDFS concepts,
benefits and challenges, file sizes, block sizes and block abstraction in HDFS, data
replication, how does HDFS store, read, and write files, Java interfaces to HDFS,
command line interface, Hadoop file system interfaces, data flow, data ingest with
Flume and Scoop, Hadoop archives, Hadoop I/O: Compression, serialization, Avro
and file-based data structures. Hadoop Environment: Setting up a Hadoop cluster,
cluster specification, cluster setup and installation, Hadoop configuration, security
in Hadoop, administering Hadoop, HDFS monitoring & maintenance, Hadoop
benchmarks, Hadoop in the cloud

08

v

Hadoop Eco System and YARN: Hadoop ecosystem components, schedulers, fair
and capacity, Hadoop 2.0 New Features — Name Node high availability, HDFS
federation, MRv2, YARN, Running MRv1 in YARN.

NoSQL Databases: Introduction to NoSQL MongoDB: Introduction, data types,
creating, updating and deleing documents, querying, introduction to indexing,
capped collections

Spark: Installing spark, spark applications, jobs, stages and tasks, Resilient
Distributed Databases, anatomy of a Spark job run, Spark on YARN

SCALA: Introduction, classes and objects, basic types and operators, built-in
control structures, functions and closures, inheritance.

08

Hadoop Eco System Frameworks: Applications on Big Data using Pig, Hive and
HBase

Pig : Introduction to PIG, Execution Modes of Pig, Comparison of Pig with
Databases, Grunt, Pig Latin, User Defined Functions, Data Processing operators,
Hive - Apache Hive architecture and installation, Hive shell, Hive services, Hive
metastore, comparison with traditional databases, HiveQL, tables, querying data and
user defined functions, sorting and aggregating, Map Reduce scripts, joins &
subqueries.

HBase — Hbase concepts, clients, example, Hbase vs RDBMS, advanced usage,
schema design, advance indexing, Zookeeper — how it helps in monitoring a cluster,
how to build applications with Zookeeper. IBM Big Data strategy, introduction to
Infosphere, Biglnsights and Big Sheets, introduction to Big SQL.

08

Suggest
1.

ed Readings:

Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, "Big Data, Big Analytics: Emerging Business Intelligence

and Analytic Trends for Today's Businesses", Wiley.
Big-Data Black Book, DT Editorial Services, Wiley.

Dirk deRoos, Chris Eaton, George Lapis, Paul Zikopoulos, Tom Deutsch, “Understanding Big Data Analytics for

Enterprise Class Hadoop and Streaming Data”, McGrawHill.

Thomas Erl, Wajid Khattak, Paul Buhler, “Big Data Fundamentals: Concepts, Drivers and Techniques”, Prentice Hall.
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Catalogue Description: Bauddha and Jain Darshan form a part of the philosophy of Indian
tradition. This course outlines the basic concepts and principles of these two philosophies and
provides scope for further reading of the philosophies, so as to gain clarity about the human
being, the existence and human participation i.e. human values expressing itself in human

KOE098 HUMAN VALUES IN BAUDDHA AND JAIN DARSHAN

conduct.

It is to be kept in mind that Darshan means realization which calls for developing the capacity
to see the reality in oneself directly. So, any study of Darshan shall help develop this capacity
in the students through proper steps of practices and shall not just provide the information.

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

I

Introduction to Bauddha and Jain Darshan and their Basics
Need to study Bauddha and Jain Darshan; the origin of the these
philosophies, their basic principles and scope for further reading.

08

11

Basic Principles of Bauddha Darshan

law of impermanence (changability); four noble truths; eightfold path;
law of cause- action (pratitya-samutpaad)

Definition of some salient words of Buddha Darshan — nirvana,
dhamma, tri- ratna(Buddha, Dharma and Sangh), pragya, karma, parmi,
ashta-kalap, trishna, shad-ayatan, samvedana, vipassana, anitya, maitri,
brham-vihaar, tathagata, arahant..

08

I

Purpose and Program for a Human Being based on Bauddha Darshan
The purpose and program of a human being living on the basis of it, clarity
and practice of human values and human conduct, the natural outcome of
such a program on society, nature and tradition.

Purpose-freedom from suffering, nirvana; root of suffering- vikaar — raga,
dvesha and moha, Progam — various steps of meditation for attaining
knowledge; shamath and vipassana, sheel- samadhi-pragya;  practice
of  equanimity (samatva), eightfold  path(Ashtang  Marg);
combination of understanding and practice..

08

10

Basic Principles of Jain Darshan

Basic realities — description of nine elements in existence (jeev, ajeev,
bandh, punya, paap, aashrav, samvar, nirjara, moksha), 6 dravya of lok —
dharma, adhrma, akash, kaal, pudgal, jeev; tri-lakshan, various types of
pragya, various stages of realisation; samyak-gyan, samyak- darshan,
samyak-charitra, syadvaad, anekantavaad, naya- nishchaya and vyavahar,
karma- phal siddhanta

Definition of some salient words of Jain Darshan -—arhant, jin,
tirthankara, panch- parameshthi, atma, pramaan, kaal, pudgal,
paramanu, kashay, leshya..

08

Purpose and Program for a Human Being based on Jain Darshan

The purpose and program of a human being living on the basis of it, clarity
and practice of human values and human conduct, the natural outcome
of such a program on society, nature and tradition, possibility of finding
solutions to present day problems in the light of it.

Purpose (goal) - moksha, Program- following mahavrat, anuvrat, 10

lakshan dharma; samyak darshan-gyan-charitra. Commonality with
Bauddha Darshan

08

Open Elective List (VIII Semester) 2021-22

Page 23



Text Books:

1. Chattejee, S.G. and Datta, D.M., “An Introduction to Indian Philosophy”, University of
Calcutta Press, 1960..

Reference Books:

“Dhammapad”, Vipassana Research Institute, 2001.

Drukpa, G., “Musings from the Heart”, Drukpa Publications Private Ltd, 2018.

Jyot, “Ek cheez milegi Wonderful”, A Film Directed by Jyot Foundation, 2013.

Goenka, S.N., “The Discourse Summaries”, Vipassana Research Institute, 1987.
Madhavacharya, “Sarva-darshan Samgraha”, Chaukhambha Vidya Bhavan, Varanasi, 1984.
Varni, J., “Samansuttam”, Sarva Seva Sangh Prakashan, Varanasi, 7th Edition, 2010.
https://www.youtube.com/watch?v=cz7QHNVNFfA&list=PLPJVIVRVmhc4Z01fD57j
bzycm916W054x (English)

6. https://www.youtube.com/watch?v=r5bud1ybBDc&list=PLY9hraHvoLQLCkl7Z2DW
KMgRAWU77bKFy (Hindi).

Nk Wb =
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KOE099: HUMAN VALUES IN VEDIC DARSANA

DETAILED SYLLABUS

3-1-0

Unit

Topic

Proposed
Lecture

Introduction to Vedic Dar§ana and Nyaya Darsana (Philosophy of
Indian Logic and Reasoning)

Introduction to Vedic literature, need to study Vedic Darsana; its origin and
subject matter. Introduction to Nyaya DarSana, 16 padarthas (pramana,
prameya, sams$aya, prayojana, drstanta, siddhanta, avayava, tarka, nirpaya,
vada, jalpa, vitanda, hetuabhasa, chala, jati, nigrahasthana) pamcavayava
prakriya (pratijiia, hetu, udaharana, upanaya, nigamana).

09

11

Vai$esika Darsana (Philosophy of Matter)

Introduction to Vai$esika DarSana, definition of Dharma, abhyudaya,
nih$reyasa; 6 padarthas (dravya, guna, karma, samanya, visesa, samavaya) —
their definition, characteristics and relationship; nitya-anitya; cause-effect
relationships; drsta-adrsta karma phala; mindful dana; $ucita-asucita; reasons
of raga-dvesa, avidya, sukha-duhkha, etc. and how to get rid of them.

07

111

Samkhya-Yoga Darsana (Philosophy of Spirituality)

Samkhya Dar$ana- Purusartha, the nature of Purusa and Prakrti, 24 elements
of Prakrti, bondage and salvation (liberation), the principle of satkaryavada,
trigunatmaka prakrti.Yoga Dar$ana- the steps of Astamga yoga (yama,
niyama, asana, pranayama, pratyahara, dharana, dhyana and samadhi) and
the challenges in following them, afflictions (klesa)- avidya, asmita, raga,
dvesa, abhinivesa, different types of vrttis (pramana, viparyaya, vikalpa,
nidra, smrti), the process of nirodha of vrttis; maitri, karuna, mudita, upeksa;
description of yama, niyama, asana and pranayama; Kkriyayoga— tapa,
svadhyaya and 1$vara-pranidhana; different steps of samadhi, different types
of samyama, vivekakhyati, prajia.

Vedanta Darshan

Vedanta Darshan- Nature of Brahma and Prakriti, Methods of
Upasana; adhyasaand sanskar; nature of Atma, description of existence,
principle of karma-phala, description o pancha kosha, different nature of
paramatma/brahma, Ishwar, Four qualifications (Sadhan chatushtay).

12

v

Upanisad and Vedanta Darsana (Philosophy of God)

Introduction to Upanisads and Vedanta Dar$ana; ISopanisad — Idea of
renouncement, Karma Yoga, balance of Vidya-Avidya and Prakrti-Vikrti;
Tattirtyopanisad — Different names of the God and their meaning, parting
message of Guru to the graduating student (Siksavalli), Nature of Brahma
and Prakrti, Methods of Upasana; Nature of Atma, Description of existence,
principle of karma-phala, description of pamca ko$a, nature of mukti ,
process and way to achieve it, antahkarana-§uddhi, different characteristics
of paramatma/brahma, I$vara, Four qualifications (Sadhana-catustaya)

08

Purpose and Program for a Human Being based on the Vedic Darsana
The purpose and program of a human being living on the basis of the Vedic
Darsana, clarity and practice of human values and human conduct, the
natural outcome of such a program on society, nature and tradition. Vedic
system of living in a society - the idea of vratas and varana (freedom of
choice with commitment), Varna System, Asrama System, Pamca
Mahayajna, 16 Samskaras, etc.

06
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Refertence Books:

1.

SANRAIE e N

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

20.
21.

22.

23.

24.
25.

Acharya Udayveer Shastri, Sankhya Darshanam (vidyodayaBhashyam), Govindram
Hasanand.

Acharya Rajveer Shastri, Patanjal Yog Darsana Bhashyam, Arsha Sahitya Prachar Trust.
Acharya Udayveer Shastri, Brahma Sutra (Vedanta Darshanam), Govindram Hasanand.
Krishna, I. (2010) The SamkhyaKarika, BharatiyaVidyaPrakashan, 4th edition
Madhavacharya, Sarva-DarshanaSamgrah ChaukhambhaVidyabhavan,Varanasi.

Muller, F.M. (1928) The Six Systems of Indian Philosophy, London: Longmans Green and
Co. Publication.

Maharaj O. () PatanjalY ogpradeep, Geeta press Gorakhpur

Vachaspati M. Sankhyatatvakaumudi, Motilal Banarasi Das Publication.

Shreemad Bhagwat geeta

Shankaracharya, VivekChoodamani

Rajyoga, Swami Shivananda

The Nyaya Sutras of Gotama, Sinha, N. (Ed.). Motilal Banarsidass Publ. (1990).

Pandit Madanmohan Vidyasagar. Sanskar Samuchaya, Vijaykumar Govindram Hasanand.
1998

Vedic Vision: Ancient Insights Into Modern Life, Satyavrata Siddhantalankar, Vijay Krishn
Lakhanpal, 1999

Sanskar Chandrika (Hindi), Dayananda Saraswati, and Satyavrata Siddhantalankar. Vijay
Krishn Lakhanpal, (1990).

THE TAITTIRIY A Upanishad, Achari, Sri Rama Ramanuja. (2013).

Vedic religion: The Taittiriya-Upanishad with the commentaries of Sankaracharya
Suresvaracharya and Sayana (Vidyarana). Sastri, A. Mahadeva.(2016).
Taittiriyopanishad Sankara Bhashya With Hindi Translation Gita Press 1936.

Gautama's Nyayasttras: With Vatsyayana-Bhasya. Jha, Ganganatha, ed. Oriental Book
Agency, 1939.
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