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I Semester
5 No . u‘?:m Course Name P.as Category | Iy T | P | Credits
1 P CMOS Anmalog IC Design 3 3
7 P CMOS Digital IC design 3 3
l. VLEI Technology
3 PE 2. Manomaterials and Manotechmol ooy oo 3
3. MEMS Technology
l. Device Modeling
4 PE 2 Mano-clectronics ilofo E
3. Photonics
5 Rescarch methodology and IPR ol o 7
f Lab 1 | CMOS Analog IC Desion Lab 0poj4 2
7 Lab2 | CMOS Digital IC Design Lab mofd -
& Aud | Audit course-1 oo 0
Tuotal 1§
Il Semester
SNo | Cowrse Np | Cowrse Name P.as Category | Ij| T | P | Credits
1 PC Mixed Signal & RF IC Design 3 3
2 PC Physical Design Auiomation 3 3
I. Design For Testability
i PE 2 10T & iis Applications oo i
1. VLEI Signal Processing
|.Metwork Security & Cryplography
4 PE 2 Microcontrollers & pregramimable slolo 3
Digital Signal Processors
3. Low Power, WLE1 Design
5 Lab | Mixed Signal [C Design Lab opo 4 z
i Lab 2 Physical Presign Auwtomation Lab opo]4 z
7 MP Mini Project 0joj4 2
& Aud 2 Audit Course — 2 2ofo 0
Todal 18
*Students be envcouraged to go to Industrial Training Tnternship for at least 2-3 weeks during semicster break.
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Il Semester®
SNo | Course Mo Cowrse Mame POs | Category |L | T | P | Credits
| Seripting Languages for VLS
1 PE 2. Digital System Design & Verification (oo 3
3. Hardware Softeare co-design
|. Business Analytics
2. Industrial Safety
3. Operations Rescarch
2 OE 4. Cost Management of Enginsering E 3
Projects
5. Composite Materials
6. Waste to Energy
) ) ] Dissertation Phase -1 /Industrial Project .
3 Dissertation (to be continsed and o020 10
evaluated next semester)
Total L6
“Evaluated and Drigplayed in IV Semester Marks list.
*Students going fof Industrial Project Thesis will complete these courses through MOOCs
I'V Semester
SNo | Course NdT Coorse Name Pos 1 Cmogory (L | T | P | Credits
1 Dissertation Project’ Dissertation Phase-11 alolaz 16
{eontinued from [I semester)
Total L6

Audit Course 1& 2

English for Research Paper Writing

Disaster Mansgement

Sanskrit for Technical Knosdedge

YWalue Education

Constitution of India

6. Pedagogy Studics

Stress Management by Yoga

£ Personality Development through Life Enlightenment Skills

L da bl pd =
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I Year | Semester

CMOS Analog 1C Design

Course objectives:

* This course focuses on theory, amalysis and design of analog integrated circurts in both
Bipolar and Metal-Osxide-Silicon (MOS) technologies.
Basic design concepts, ssues and tradeoffs involved in analog IC design are explored.
Intuitive understanding and real-life applications are emphasized throughout the course.

* To learn about Design of CMOS Op Amps, Compensation of Op Amps, Design of Two-
Stage Op Amps, Power Supply Rejection Ratio of Two-Stage Op Amps, Cascade Op Amps,
Measurement Techniques of OP Amp.

* To know about Characterization of Comparator, Two-Stage, Open-Loop Comparators,
Improving the Performance of Open-Loop Comparators, Discrete-Time Comparators etc.

UNIT -1

Basic MOS Deyice Physics — General Considerations, MOS I/V Characteristi
effects, MOS Device models. Short Channel Effects and Device Models. Si
Basiwc Concepts| Common Source Stage, Source Follower, Common Gate Sia

le Stage Amplifiers —
. Cascode Stage.

UNIT -11:

Differential Amplifiers — Single Ended and -Differential Operation, Basic Differential Parr,
CommonMode Response, Differential Pair with MOS loads, Gilbert Cell. Passive and Active
Current Mirrors— Basic Current Mirrors, Eascode Current Mirrors, Active Current Mirmors.

UNIT -1011:

Frequency Response of Amphfiers — General Considerations, Common Source Stage,
SourceFollowers, Common Gate Stage, Cascode Stage, Differential Parr. Noise — Types of Nose,
Representation of Noise n ¢ircuits, Noise in single stage amplifiers, Noise in Differential Pairs.

UNIT -I'V:

Feedback Amplifiers - General Considerations, Feedback Topologies, Effect of
Loading OperationalAmplifiers — General Considerations, One Stage Op Amps, Two Stage Op
Amps, Gam Boosting Common — Mode Feedback, Input Range hmitahons, Slew Rate, Power
Supply Rejection, Nose in Op Amps. Stability and Frequency Compensation.

UNIT -V:

Characterization of Comparator, Two-Stage, Open-Loop Comparators, Other Open-Loop
Comparators, Improving the Performance of Open-Loop Comparators, Discrete-Time Comparators.
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Text Books:
. B.Razavi, “Design of Analbg CMOS Integraied Circuits”, 2nd Edition, McGraw Hill
Edition2016.

2. Paul. R.Gray& Robert G. Meyer, “Analysis amd Design of Analog Integrated Circuits™, Wiley,
Sth Edition, 2009,

Reference Books:

1. T. C. Carusone, D. A. Johns & K. Martn, “Analog Integrated Cwrcunt Design™, 2nd
Edition, Wiley, 2012,

2. P.EAllen&D.R. Holberg, “CMOS Analog Circuit Design™, 3rd Edition, Oxford University
Press, 2011.

3. R Jacob Baker, “CMOS Crcunt Design, Layout, and Simulation”, 3rd Edition, Wiley, 2010.

4. Recent literature in Analog 1C Design.

Course Ouicomes:

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

Design MOSFET based analog integrated circuits.

Analyzelanalog circuits at least to the first order.

Apprecifite the trade-ofts mvolved m analog integrated circunt design.

Understand and appreciate the importance of noise and distortion m analog circuits.

Analyze complex engmeering problems critically in the domain of analog IC design for
conducting research.

# Solve engineering problems for feasible and optimal solutions in the core area of analog 1Cs.

- & & & ®

» Fi kE r.com www_FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice
: www.FirstRanker.com www.FirstRanker.com

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India

L P C

I Year | Semester
3 0 3

CMOS Digital IC design

Course objectives:

* To understand the fundamental properties of digital Integrated circuits using basic MOSFET
equations and to develop skills for various logic circuits using CMOS related design styles.
The course also involves analysis of performance metrics.
To teach fundamentals of CMOS Digital integrated circuit design such as importance of
Pseudo logie, Combinational MOS logxe circuits, and Sequential MOS logic circuits.

# To teach the fundamentals of Dynamic logic circuits and basic semiconductor memories
which are the basics for the design of high performance digital integrated circuits.

UNIT-1: MOS

Pseudo NMOS [Logic — Inverter, Inverter threshold voltage, Output hugh voltage, Output Low
voltage, Gamn aff gate threshold voltage, Transient response, Rise time, Fall nme, Psendo NMOS
logic gates, Trapsistor equivalency, CMOS Inverter logic.

UNIT-11: Compinational MOS Logic Circuits:

MOS logic circuits with NMOS loads, Primitive CMOS logic gates — NOR & NAND gate, Complex
Logic circuits design — Realizing Boolean expressions using NMOS gates and CMOS

gates, AOQI and OAI gates, CMOS full adder, CMOS transmission gates, Designing with
Transmussion gates.

UNIT-11I: Sequential MOS Logic Circuits

Behaviour of bistable elements, SR Latch, Clocked latch and flip flop cireuits, CMOS D latch

and edge triggered flip-flop.

UNIT-1V: Dyvnamic Logic Circuits

Basic principle, Voltage Bootstrapping, Synchronous dynamuc pass transistor circwts, Dynamac
CMOS transmission gate logic, High performance Dynamic CMOS circuits.

UNIT-V: Semiconductor Memories

Types, RAM armay orgamzation, DRAM — Types, Operation, Leakage currents in DRAM cell
and refresh operation, SRAM operation Leakage currents in SRAM cells, Flash Memory- NOR
flash and NAND flash.

Text Books:

1. Digital Integrated Circuit Design — Ken Martin, Oxford University Press, 2011,
2. CMOS Digital Integrated Circuits Anmalysis and Design — Sung-Mo Kang, Yusuf Leblebici, TMH,
I Ed., 2011.
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Reference Books:

. Introduction to VLSI Systems: A Logic, Circunt and System Perspective — Ming-BO Lin, CRC
Press, 2011

2. Ihgnal Integrated Cwrcunts — A Design Perspective, Jan M. Rabaey, Anantha Chandrakasan
Borivoje Nikolic, 2°° Ed., PHL

Course Ouicomes:
At the end of the course, students will be able to:
. Demonstrate advanced knowledge in Static and dynanie characteristics of CMOS,
Alternative CMOS Logics, Estimation of Delay and Power, Adders Design.
Classify different semiconductor memories.
Analyze, design and implement combmational and sequential MOS logic eircuits.
Analyze complex engineering problems critically in the domain of digital IC design for
conduct: =
Solve engineering problems for feasible and optimal solutions in the cdre area of digital 1Cs.
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I Year | Semester
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VLSI Technology
(Elective I)

UNIT 1: MOS Transistors

Introduction, The Structure of MOS Transistors, The Fluid Model, The MOS Capacitor, The MOS
Transistor, Modes of Operation of MOS Transistors, Electrical Characteristics of MOS Transistors,
Threshold Voltage, Transistor Trans conductance ge,. Figure of Merit, Body Effect, Channel-Length
Modulation, MOS Transistors as a Switch, Transmisswon Gate

UNIT 2: MOS Fabrication Technology

Introduction, Basic Fabrication Processes, Wafer Fabrication, Oxidation, Mask Generation,
Photolithography, 1wn, Deposition. N- Fabrication Steps, n-
Well Process, p-Well Process, Twin-Tub Process, Latch-Up Problem and [lts Prevention, Use of
Guard Rings, Use of Trenches, Shor-Channel Effects-Channel Length ulation Effect. Drain-
Induced Barrier| Lowering, Channel Punch Through, Hot carrier effect, Velocity Saturation Effect

UNIT 3: Lavo

Scaling Theory, Scalable CMOS Design Rules; CMOS Process Enhancements, Transistors,
Interconnects, Circuit Elements, Efficient layout Design techniques

UNIT 4: Combinational Logic Networks

Layouts for logic networks. Delay through networks. Power optimization.Switch logic networks.
Combimnational logic testing

UNIT 5: Sequential Systems

Memory cells and Arrays, clocking disciplines, sequential circuit Design, Performance
Analysis Power optimuzation, Design vahdation and testing.

Text Books:
1. Pnncipals of CMOS VLSI Design-N.H.EWeste, K. Eshraghian, 2nd Edmwon, Addison Wesley.

2. CMOS Digital Integrated Circuits Analysis and Design — Sung-Mo Kang, Yusuf Leblebici,
TMH, 3rd Ed.. 2011.
3.Low-Power VLSI Circuits and Systems, Ajit Pal, SPRINGER. PUBLISHERS

4. Modern VLSI Design — Wayne Wolf, 3rd Ed., 1997, Pearson Education.
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Reference Books:
1. Dagatal Integrated Cwrcunt Design — Ken Martin, Oxtord Universiy Press, 2011.

2. Dugatal Integrated Crrcurnts — A Design Perspective, Jan M. Rabaey, AnanthaChandrakasan,
Borivoje Nikohe, 2nd Ed., PHL

Course outcomes

At the end of the course the student able to

Understand the basics of MOS transistors and also the characteristics of MOS transistors.
Learn about the MOS fabnication process and short channel effects.

Learn about the basic rules m lavout designing.

Anabrse-vareuscombimabionaHosepetvorksand sequental-systams.

- ®
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NANOMATERIALS AND NANOTECHNOLOGY
(Elective 1)

UNIT 1

Introduction of nano materials and nanotechnologies, Features of nanostructures, Applications of
nano materials and technologies. Nano dimensional Materials 0D, 1D, 2D structures — Size Effects —
Fraction of Surface Atoms —Specific Surface Energy and Surface Stress — Effect on the Lattice
Parameter — Phonon Density of Siates — the General Methods available for the Synthesis of
Nanostructures — precipitate — reactive— hydrothermal/solvo thermal methods — suitability of such
methods for scaling — potential Uses.

UNIT 11

Fundamentals of nano matenals, Clhssificatuon, Zero-dimensional nane matdrials, One-dimenswonal
nano materialsy Two-dimenswonal nano materials, Three dimensional no  materials. Low-
Dimensional Nano materials and its Applications, Synthesis, Properties, and Applications of Low-
Dimenswonal Carbon-Related Nano matenals.

UNIT 11

Micro- and Nanolithography Techniques, Emerging Applications Introduction to Mro electro
mechanical Systems (MEMS), Advantages and Challenges of MEMS, Fabrication Technologies,
Surface Micromachimng, Bulk Micromachinimg, Molding. Introduction to Nano Phonics.

UNIT 1V

Introduction, Synthesis of CNTs. - “Arc-discharge, Laser-ablation, Catalytic growth, Growth
mechanisms of CNT s - Multi-walled nano tubes, Single-walled nano tubes Optical properties of
CNT's, Electrical transport i perfect nano tubes, Applications as case studies. Synthesis and
Applications of CNTs.

UNITV
Ferroglectne  materals, coating, molecular electronics and nano  electromics, bwlogcal and
environmental, membrane based application, polymer based application.

Text Books:

1. Kenneth J. Klabunde and Ryan M. Richards, “Nanoscale Materials in Chemustry™, 2™
edimonJohn Wiley and Sons, 2009,

2. 1 Gusev and A ARempel, “Nanocrystalline Matenals™, Cambridge International Science
Publishing, 1* Indian edition by Viva Books Pvt. Lid. 2008,

3. B. 5. Murty, P. Shankar, Baldev Ra), B. B. Rath, James Murday, “Nanoscience and
Nanotechnology™, Tata McGraw Hill Education 2012,
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Reference Books:

1. Bharat Bhushan, “Springer Hamdbook of Nanotechnology™, Springer, 3rd edition, 2010.
2. Kamal K. Kar, “Carbon Nanotubes: Synthesis, Characterization and Apphcations™,
Research Publishing Services: 1 st ediiion, 2011, ISBN-13: 978-9810863975.

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

To understand the basic science behind the design and fabrication of nano scale systems.
To understand and formulate new engineering solutions for current problems and competing
technologies for future applications.
# To be able make inter disciplinary projects applicable to wide areas by clearing and fixing
the bou Pt -
# To gathér detailed knowledge of the operation of fabrication and ¢ terization devices to
achieve precisely designed systems
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MEMS Technology
(Elective I)

UNIT-1: Introduction to MEMS

Introduction to MEMS & Real world Sensor/Actuator examples (DMD, Amr-bag, pressure sensors).
MEMS Sensors in Internet of Things (1oT), Bio-Medical Applications

UNIT-11: MEMS Materials and Their Properties

Matenals (eg. 51, 5102, SN, Cr, Au, Ty, SUS, PMMA, Pt); Important properties: Young modulus,
Poisson’s ratio, density, piezo-resistive coefficients, TCR, Thermal Conductivity, Material Structure.

Understanding Fetectonmof maermatsbased-omappicatons:

INIT-110: MEI:S Fab Processes = 1

Understanding MEMS Processes & Process parameters for: Cleaning, Growth &Deposition, lon
Implantation & |Diffusion, Annealing, Lithography. Undérstanding selection pf Fab processes based
on Apphcations.

UNIT-1V: MEMS Fab Processes — 2

Understanding MEMS Processes & Process parameters for: Wet & Dry etching, Bulk& Surface
Micromachining, Die, Wire & Wafer Bonding, Dicing, Packaging. Understanding selection of Fab
processes based on Applications

UNIT-V: MEMS Devices

Architecture, working and basic quantitative behaviour of Cantilevers, Micro heaters,
Accelerometers, Pressure Sensors, Mxcro murrors in DMD, Inkjet printer-head. Understanding steps
mvolved m Fabricating above devices

Text Books:

l. An Introduction to Micro electromechanical Systems Engineering; 2nd Ed - by N.Maluf, K
Wilhams: Publisher: Artech House Inc

2. Practical MEMS - by Ville Kaajakari: Publisher: Small Gear Publishing

3. Micro system Design - by 5. Sentuna; Publisher: Springer
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Reference Books:

Analysis and Design Principles of MEMS Devices - MinhangBao; Publisher:Elsevier Science.
Fundamentals of Micro fabrication - by M. Madou; Publisher: CRC Press; 2 edition

Micro Electro Mechanical System Design - by 1. Allen; Publisher: CRC Press
Micro machmed Transducers Sourcebook - by G. Kovacs; Publisher: MceGraw-Hall

ol ol

Course Ouicomes:
At the end of the course, students will be able to:
* To understand the basic concepts of MEMS technology and working of MEMS devices.
* To understand and selecting different materials for current MEMS devices and competing
Technologies for future applications
* To understanding the concepts of fabrication process of MEMS, Design and Packaging
Methodolpgy.
# To analyze the various fabrication technigues in the manufacturing of MEMS Devices.
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I Year 1 Semester
3

Device Modelling

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY: KAKINADA

(Elective 11)
UNIT 1
2-terminal MOS device: threshold voltage modelling (ideal case as well as considering the effects of
Qf, ®ms and Dit.).
UNIT 11

C-V characteristics (ideal case as well as taking into account the effects of Qf ®ms and Dit):MOS
capacitor as a diagnostic tool { measurement of non-uniform doping profile, estimation of Qf, ®ms

and Dit)

UNIT I

4-termunal MOSFET: threshold voltage (comsidering the substrate baas);
madelling (SPICE level 1.2.3 and 4).

UNIT IV

above threshold I-W

Sub threshold current model; scaling; effect of threshold talloring implant (analytical modelling of
threshold voltage using box approximation){ bined channel MOSFET. Short channel, DIBL and

narrow width effects; small signal analysis of MOSFETs (Meyer smodel)

UNITY

501 MOSFET: basic structure; threshold voltage modelling Advanced topcs: hot carmers n

channel; EEPROMSs; CCDs; high-K gate dielectrics.

Text Books:

1. D.G.Ong . “Modern MOS Technology: Processes, Devices and Design™, MeGraw Hall, 1984,
2. ¥Y.Taur and T.H.Ning, “Fundamentals of moderm VLSI Devices™ Cambridge Univ. Press, 1995,

3. S.M.Sze, “Physics of Semiconductor Devices™ Wiley, 1981.

Course Dutcomes:

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

* To undersiand the physics of 2-terminal MOSoperation and its characteristics
# To understand the physics of 4-terminal MOSFEToperation and its characteristics

* To analyze the 501 MOSFET electncal charactenistics
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Nano-electronics
{Elective 11)

UNIT 1
Properties of Individual Nanoparticles: Introduction, Metal Nano Clusters, Semuconducting
MNanoparticles, Rare Gas and Molecular Clusters, Methods of Synthesis.

UNITII
The nanoscale MOSFET, FinFETs, Vertiwal MOSFETSs, hmts to scaling, system mtegration limits
(imterconnect 15sues etc. ), Resonant Tunnelling Transistors,

Carbon NanoStructures: Introduction, Carbon Molecules, Carbon Clusters, Carbon Nano Tubes,
Application of

UNIT 11
Carbon Nanotupes for Data Processing — Introduction, Electronic Propertiey, Synthesis of Carbon
MNanotubes, Carpon Nanotube Interconnects, Carbon Nanotubes Field Effect Tiransistors (CNTFETs),
Nanotubes for Memory Applications, Prospects of an AIMENT Nanoelectronys.

Neuroelectronic InTerfacing: Semiconductor Chips with lon Channels, Nerve Cells, and Brain:
Introduction, lono-Electronic Interface, Neuron-Silicon Circuits, Brain-Silicon Chips.

UNIT 1V

Optical 3-D Time-of-Flight Imaging System® Introduction, Taxonomy of Optical 3-D Techniques,
CMOS Imaging, CMOS 3-D Time-of-Flight Image Sensor, Applcation Examples

Pyroelectric Detector Arrays for IR Ifmaging: Introduction, Operation Principle of Pyroelectric IR
Detectors, Pyroelectric Materials, Redlized Devices, Characterization, and Processing Issues

UNITYV

Electronic Noses: Introduction, Operating Principles of Gas Sensor Elements, Electronic Noses,
Signal Evaluation, Dediwcated Examples. 2-D Tactle Sensors and Tactile Sensor Arrays:
Introduction, Definitions and Classifications, Resistive Touch screens, Ultrasonic Touch screens,
Robot Tactile Sensors, Fingerprint Sensors

Text Books:

. Introduction to Nanotechnology, C.P. Poole Ir., F.J. Owens, Wiley (2003),

2. Nano electronics and Information Technology (Advanced Electronic Materials and Novel
Devices), WaserRamer \Wiley-VCH,2003
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Reference Books:

I. Nanosystems, K.E. Drexler, Wiley (1992).

2. The Physics of Low-Dimensional Semiconductors, John H. Davies, “Cambridge University
Press, "1998

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

To understand and challenges due to scalmg on CMOS devices

To analyze and explam working of novel MOS based silicon devices and various multi gate
devices.

To understand working of spin electronic devices

To understand nanoelectrome svstems and building blocks such as: bow dimensional
semiconfduciors, heferosiruciures, carbon nanoiubes, quanium dots, wires etc.
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I Year ] Semester

PHOTONICS
{Elective I1)

UNIT - I: Laser systems

General descniption, Laser structure, Single mode laser theory, Excitation mechamsm andworkmg
oft CO2, Nitrogen, Argon ion, Excimer, X-ray, Free-electron, Dye, Nd:YAG Alexanderiie and
Trsapphire lasers, Diode pumped sohd state laser, Optical parametncoscillator (OPO) lasers. Optical
amplifiers- Semiconductor optical amplifiers, Erbium dopedwaveguide optical amplifiers, Raman
amplifiers, Fiber Lasers. Laser Applications-Lasers inlsotope separation, Laser interferometry and
speckle metrology, Velocity measurements.

UNIT - 11: Properties of laser Radiation

Intmduu..lu:m_ LESEr Imew:dth_ Laser frequm:y stabu!uz.-]mn_ Beam dnugence Beamcoherence,
THFETTIES T 1 [J- switching:Rotating-

Passive Q-switching,

techmiques, Frequency

UNIT - TI: Oypto-electronic Devices -1

Introduction, P-N junction diode, Carrier recombination and diffusion in P-N junction,Injection
efficiency, Internal quantum efficiency, Hetero-junction, Double hetero-junction Quantum well,
Quantum dot and Super lattices; LED materials,| Device configuration andefficiency.

UNIT - I'V: Opto-electronic Devices -11

Light extraction from LEDs, LED structures-single heterostructures, doubleheterostructures, Device
performances and applications, Cuantum well lasers; Photodiodeand Avalanche photodiodes
{APDs), Laser Diodes-Amplification, Feedback and oscillation,Power and efficiency, Spectral and
spatial characteristics.

UNIT - V: Modulation of Light
Introduction, Brefringence, Electro-optic  effect, Pockels and Kerr effects, Electro-
opticPhasemodulation, Electro-optic amphitude modulation, Electro-optxc modulators: scanming and
switching, Acousto-optic effect, Acousto-optic modulation, Raman-Nath and Bragg modulators:
deflectors and spectrum amalyzer, Magneto-optic effect, Faraday rotator as anoptical isolator.
Advantages of optical modulation.

Text hooks:

l. Lasers: Principles and applications by J.WilsonAnd]. F.B.Hawkes,
Prentice, Hall of India, New Delhi, 1996.

2. Laser fundamentals, W.T.Silfvast, Foundation books, New Delhi, 1999,

3.Serm conductoropto electronics devices, P. Bhattacharya, Prentice — Hall of India,
New Delha, 199517
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Reference Books:

1. Optical fiber communications, John M. Senior, Prentice-Hall of India, New Delhi, 2001
2. Optoelectronics: An Introduction, J.WilsonAnd].F B.Hawkes, Prentice-Hall of India,

New Delha, 1996.
3. Electro-Optical devices, MA. Karim, Boston, Pws-Kent Publhishers, 1990

Course Oulcomes:

At the end of the course, students will be able to:
Classify the Optical sources and detectors and to discuss their principle.
Farmiliar with Design consideratons of fiber optic systems.

# To perform characteristics of optical fiber, sources and detectors, design as well as conduct
experiments in software and hardware, analyze the resulis to provide valid conclusions.
apply the principles of atomic physics to materials used in optics and photonics;
caleulate properties of and design modem optical fibres and photonic crystals;

WIS, Teell : Il convennions ol pr - st and commumcate

& ntegratd several components of the course in the context of a new situfition (unigue to
postgraduate coursework).
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I Year 1 Semester

Research Methodology and IPR

Umit 1=

Meaning of research problem, Sources of research problem, Criteria Charactenistics ofa good
research problem, Errors in selecting a research problem, Scope and objectives ofresearch problem.
Approaches of mvestigation of solutions for research problem, data collection, analysis,
mierpretation, Necessary mstrumentations

Umit 2:

Effective literature studies approaches, analysis Plagiarism, Research ethics. Effective techmical
writing, how to[Wrile report, Paper Developing a Rescarch Proposal, Format Jof research proposal, a
presentation and assessment by a review commuitiee

Unit 3:
MNature of Intellectual Property: Patents, Designs, Trade-and Copyright. Process ofPatenting and
Development: {echnological research, mnnovanon, paténfing. development.|nternanonal Scenario:

Internatwnal cooperation on Intellectual Property. Procedure for grantsof patents, Patenting under
PCT.

Unit 4:
Patent Rights: Scope of Patent Rights. Litensing and transfer of technology. Patentinformation and
databases. Geographical Indications.

Unit 5:
New Developments in IPR: Admumistration of Patent System. New developments in IPR; IPR of
Biological Systems, Compuier Sofiware etc. Traditional knowledge Case Studies,IPR and IITs.

Text Books:

1. Stuart Melville and Wayne Goddard, “Research methodology: an introduction for science
& engineenng students™
Wayne Goddard and Stuart Melville, “Research Methodology: An Introduction™
3. Ranpit Kumar, 2nd Edition , “Research Methodology: A Step by Step Guide for beginners™
4. Halbert, “Resisting Intellectual Property”, Tavlor & Francis Lid 2007,

-
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Reference Books:

ol e p

Mavall , “Industrial Design”™, McGraw Hall, 1992.

Miebel , “Product Design™, McGraw Hall, 1974.

Asmmov , “Introduction to Design™, Prentice Hall, 1962,

Robert P. Merges, Peter 5. Menell, Mark A. Lemley, * Intellectual Property m New
Technological Age™, 2016.

T. Ramappa, “Intellectual Property Rights Under WTO", 5. Chand, 2008

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

- & & @

Understand research problem formulation.

Analyze research related information

Follow research ethics

Understand that today’s world is controlled by Computer, Information Technology, but

tomormopy workd will be ruled by deas, concept, and creativiry.
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I Year 1 Semester L P i
]

CMOS Analog 1C Design Lab

® The students are required to design and implement any TEN Experments usmg CMOS

130nm Technology with Mentor Graphwes Tool/ Cadence/ Synopsys/Industry Equivalent
Standard Software.

# The students are required to implement LAYOUTS of any SIX Experiments using CMOS

130nm Technology with Mentor Graphwcs Tool/ Cadence/ Synopsys/Industry Equivalent
Standard Software. and Compare the results with Pre-Layout Simulation.

List of Experiments:

cascode jcurrent mirror.
Wilson curment muror.
Differential Amplifier

. Operational Amplifier

10. Sample and Hold Circuit
11. Direct-conversion ADC
12. R-2R Ladder Type DAC

bl e AR o

Lab Requirements:

Software:

Mentor Graphics — Pysas Schematic, 1C Station, Calibre, ELDO Simulator
Hardware:

Personal Computer with necessary peripherals, configuration and operating System.

Course Oulcomes:

Have the ability to explam the VLSI Design Methodologes using Mentor Graphics Tools
Grasp the significance of various cmos analog circuits in full-custom IC Design flow
Have the ability to explain the Physical Verification in Layout Design

Fully Appreciate the design and analyze of analog and mixed signal simulation

Grasp the Significance of Pre-Layout Simulation and Post-Layout Simulaton

o e
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List of Experiments:

. Inverter Characterisnics.
2. NAND and NOR Gate
3. XOR and XNOR Gate
4. 2:1 Muluplgxer

5. Full Adder

6. RS5-Latch

7. Clock Drvid

8. JK-Flip Flo

9. Synchronouk er
10. Asynchronous Counter
11. Static RAM Cell

12. Dynamic Logwe Circuits

13.

I Year | Semester
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L P C
0 4 2

CMOS Digital 1C design Lab

The students are required to design and implement the Circust and Layout of any TEN
Experiments using CMOS 130nm Technology with Mentor Graphics Tool! Cadence/
Synopsys/Industry Equivalent Standard Software.

Linear Feedback Shift Register
Lab Requirements:

Software:

Mentor Graphics Tool/ Cadenced Synopsys/Industry Equivalent Standard Software
Hardware:

Persomal Computer with nécessary peripherals, configuration and operating System.

Course Dutcomes:

WA e pd

Have the ability to explam the VLSI Design Methodologies using Mentor Graphics Tools
Grasp the significance of various design logic Circuits in full-custom IC Design.

Have the ability to explain the Physical Verification in Layout Extraction

Fully Appreciate the design and analyze of CMOS Dagital Circuits

Grasp the Significance of Pre-Layout Simulation and Post-Layout Simulaton

ker.com

www.FirstRanker.com

Firstranker's chaice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

» FirstRanker.com

A Firstranker's choice

www.FirstRanker.com www.FirstRanker.com

JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh. India

L P L
I Year Il Semesier
3 0 3

Mixed Signal & RF 1C Design

Course Objectives:
# To understand the design of basic cells like Op-Amp, against process and temperature
variations meeting the mixed signal specifications.
« To be able to design comparators that can meet the high speed requirements of digital
circury.
« To be able to design a complete mixed signal system that includes efficient data conversion
and RF crcuits with mimimizing switching.
» To understand the design bottlenecks specific to RF IC design, linearity related ssues, and
ISL
» To have a comprehensive idea about different multiple access technigues, wireless standards
and vanipus transceiver architectures
UNIT -1

Basic Building (Blocks, OpAmp, Capacitors, Switches, Non-overlapping Clocks, Basic Operation
and Analysis, ResistorEquivalence of a Switched Capacitor, Parasitic-Sensitive Integrator, Parasitic-
Insensitivelntegrators, Signal-Flow-Graph Analysis, Noise in Switched-CapaditorCircuit

UNIT -11:

Ideal DVA Converter, Ideal A/D Converter, Quantization Nowse, Deterministic Approach, Stochastic
Approach, Signed Codes, Performance Limitations, Resolution, Offset and Gain

Error, Accuracy and Linearity

Integratimng Converters, Successive- Approximation Converters, DAC-Based
SuccessiveApproximation, Chargé-Redistribution A/D, Resistor-Capacitor Hybrid, Speed Estimate
forCharge-Redistribution Converters, Error Correction in Successive- Approximation Converters
UNIT -I11:

Basic Phase-Locked Loop Architecture, Voltage Controlled Oscillator, Divider PhaseDetector, Loop
Filer, The PLL i Lock, Linearzed Small-Signal Analysis, Second-Order PLL Model Limmtations of
the Second-Order Small-Signal Model, PLL Design Example, hiter andPhase Nose, Penod Jitter |
P-Cycle Jitter, Adjacent Peniod Jitter, other SpectralRepresentations of Jitter, Probability Density
Function of Jitter, Ring Oscillators , LCOscillators , phase Nowse of Oscillators, jitter and Phase
Nose m PLLS

UNIT -I'V:

INTRODUCTION TO RF AND WIRELESS TECHNOLOGY: Complexity comparison, Design
bottle necks, Apphications, Analog and digital systems, Choice of Technology. BASICCONCEPTS

IN RF DESIGN: Nonlinearity and time vanance, 151, Random process and nose, sensitivity and
dynamic range, passive impedance transformation.
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UNIT -V
Muluple Access: Techmques and wireless standards, mobile RF commumication FDMA, TDMA,
CDMA, Wireless standards.

Transceiver Architeciures: General considerations, recever architecture, Transmutier Architecture,

transceiver performance tesis.case siudies.
Amplifiers, Mixers And Oscillators: LNAs, down conversion mixers, CascadedSiages, oscillators,

Frequency synthesizers.

Text Books:

I. David A Johns, Ken Martin: Analog IC design, Wiley 2008.
2. R Gregorian and G C Temes: Analog MOS integrated circuits for signal
processing, Wiley 1986
Reference Books:

I. Roubik Gregonan: Introduction to CMOS Op-amps and comparators, Wiley, 2008,
2. Behzad Razavi, RF Microelectronics Prentice Hall of India, 2001
3. Thomas|H. Lee, The Design of CMOS Radio Integrated Circuits, Campridge

Univ

Course Ouicomes:
At the end of theT : tetor
#  Design basic cells hke Op-Amp, agamnst process and temperature vanabions meelng the
mixed signal specifications
« Design comparators that can meet the high speed requirements of digital circuitry.
» Design a complete mixed signal system that includes efficient data conversion and RF
crrcuits with minimizing switching.
Understand the design bottlenecks specific to RF IC design, linearity related ssues and IS]
» Comprehend different multiple access techniques, wireless standards and varous transcerver
archiectures
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I Year Il Semester

Physical Design Automation

Course Objectives:
« To understand the relationship between design automation algorthms and varous constramts
posed by VLSI fabrication and design technology.
# To learn the design algonthms to meet the cntical design parameters.
« To know the layout optimization techmques and map them to the algorthms
» To understand proto-type EDA tools and know how to test its efficacy

UNIT -1

VLSI design Cycle, Physical Design Cyele, Design Rules, Layout of Basic Devices, and Additional
Fabrication, Defign styles: full custom, standard cell, gate arrays, field programmable gate arrays,
sea of gates andl comparison, system packaging styles, multi-chip modules. Design rules, layout of
basic devices, fabrication process and its impact on physical design, nt nnect delay, nowse and
cross talk, yield(and fabrication cost.

UNIT -11:

Factors, Complexity Issues and NP-hard Problems, Basic Algorithms (Graph and Computatonal
Geometry): graph search algorithms, spanning tree algorithms, shortest path algonthms, matching
algorithms, min-cut and max-cut algorithms, Stemer tree algonthms

UNIT -1011:

Basic Data Structures, atomic opefations for layout editors, linked hst of blocks, bin based methods,
neighbour pointers, comer stitehmg, multi-layer operations.

UNIT -IV:

Graph algorithms for physical design: classes of graphs, graphs related to a set of lines, graphs
related to set of rectangles, graph problems in physical design, maximum clique and minimum
coloring, maximum k-independent set algorithm, algorithms for circle graphs.

UNIT -V:

Partitioning algorithms: design style specific partitioning problems, group migrated algorithms,
simulated annealing and evolution, and Floor plannmg and pin assignment, Routmg and placement
algorithms
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Text Books:

. NaveedShervani, Algorithms for VLSI Physical Design Automation, 3rd Edition,
Kluwer Academic, 1999,

2. Charles J Alpert, Dinesh P Mehia, Sachin 5 Sapatnekar, Handbook of Algorithms forPhysical
Design Automation, CRC Press, 2008

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

s Understand the relabonship between design automation algorithms and Vanous constramnts
posed by VLSI fabrication and design technology.
« Adapt the design algorithms to meet the critical design parameters.

» Identify layout optinization techniques and map them to the algorthms
» Develop proto-type EDA tool and test its efficacy
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Design for Testability
(Elective I11)

UNIT -1
Testing Philosophy, Role of Testing, Digital and Analog VLSI Testing, VLSI TechnologyTrends
affecting Testing, Types of Testing, Fault Modeling: Defects, Errors and Faulis,Functional Versus
Structural Testing, Levels of Fault Models, Single Stuck-at Fault.
UNIT -11:
Simulation for Design Verification and Test Evaluation, Modeling Circuits for Simulation,
Algorithms for True-value Simulation, Algorithms for Fault Simulation.
UNIT -111:
SCOAP Controllability and Observability, High Level Testability Measures, Digital DFT and
Scan Design: Ad-Hoc DFT Methods, Scan Design, Partial-Scan Design, Variations of Scan.

UNIT -I'V:

The Economic L and o : 3 racess, PatternGeneration,
Response  Compaction, Buwbli-In - Logxe lock  Observers, Tesi-Per-Clock,  Tesi-
PerScanBISTSystems, CircularSelf-TestPathSystem MemoryBIST, DelayFaulfBIST.

UNIT -V:

Motivation, Syjtem Configuration with Boundary Scan: TAP Controller arid Port, BoundaryScan

Test Instruction, Pin Constraints of the Standard, Boundary Scan Description| Language:

Text Books:

1. Essentials of Electronic Testing for Digital, Memory and Mixed Signal VLSI Crreunits -M.L.
Bushnell, V. D. Agrawal, Kluwer Acadermic Puhishers.
Reference Books:

1. Digital Systems and Testable Besign - M. Abramovici, M.A Breuer and A.D Friedman,
Jawwo Pubhishing House.

2. Digital Crrcuits Testingand Testability - P.K. Lala, Academic Press.

Course Ouicomes:
At the end of the course, students will be able to:
#Demonstrate advanced knowledge in The basic faults that occur in digital systems, Testing of
stuck at faults for digital ewcuits, Design for testability.
s Analyze testing issues in the field of digital system design critically for conducting research.
#Solve engineering problems by modeling different faukhs for fault free simulation i digital
CIrcuins.
o Apply appropriate research methodologies and techmques to develop new testing strategies
for digital and mixed signal circuits and systems.
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10T and its Applications
(Elective I11)

UNIT I:Fundamentals of loT- Evolution of Internet of Things, Enabling Technologies, loT
Architectures,oneM2M, IoT World Forum (loTWF) and Ablternative loT models, Sunplified loT
Architecture and Core loT Functional Stack, Fog, Edge and Cloud in IoT, Functional blocks of an
loT ecosystem, Sensors, Actuators, Smart Objects and Connecting Smart Objects.

IoT Platform overview: Overview of loT supported Hardware platforms such as: Raspberry pi, ARM
Cortex Processors, Ardumo and Intel Gahleo boards.

UNIT II: IoT Protocols- IT Access Technologes: Physiwcal and MAC lavers, topology and Secunity
of IEEE B02.15.4, 802.15.4g, 802.15.4¢, 1901.2a, 802.11ah and Lora WAN, Network Layer: IP
versions, Constfained Nodes and Constrained Networks, Optimizing [P for IoT: From 6LoWPAN to
6Lo, Routng over Low Power and Lossy Networks, Applicanon Transport| Methods: Supervisory
Control and Data Acquisimwon, Apphcation Layer Protocols: CoAP and MOTT|.

UNIT IIT: Design And Development- Design  Methodology, Embedded computmg logc,
Microcontroller, System on Chips, 10T system bmilding blocks, Arduino, Board details, IDE
programming, Raspberry Pi, Interfaces and Raspberry Pi with Python Programming.

UNIT IV: Data Analytics And Supporting Services- Structured Vs Unstructured Data and Data in
Motion Vs Data in Rest, Role of Machine Learning — No SQL Databases, Hadoop Ecosystem,
Apache Kafka, Apache Spark, Edge Streaming Analytics and Network Analytics, Xively Cloud for
IoT, Python Web Application’ Framework, Django, AWS for IoT, System Management with
NETCONF-YANG

UNIT V: Case Studies/Industrial Applications: loT applecations in home, infrastructures,
buildings, security, Industries, Home appliances, other [oT electronic equipments. Use of Big Data
and Visualizaton in loT, Industry 4.0 concepis.

Sensors and sensor Node and interfacing using any Embedded target boards (Raspberry Pi / Intel
Galileow ARM Corex’ Arduino)

Text Books:
L.IoT Fundamentals: Networking Technologes, Protocols and Use Cases for Internet of Things,

David Hanes, Gonzalo Salgueiro, Patrick Grossetete, Rob Barton and Jerome Henry, Cisco
Press, 2017
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Reference Books:

1. Internet of Things — A hands-on approach, ArshdeepBahga, Vijay Madisetti, Universities Press,
2015

2. The Internet of Things — Key applications and Protocols, Olivier Hersent, David Boswarthick,
Omar Elloum: and Wiley, 2012 (for Unit 2).

3. “From Machine-to-Machine to the Internet of Things — Introduction to a New Age of
Intelligence™ Jan Ho™ ller, ViasiosTsiatsis, Catherine Mulligan, Stamatis, Karnouskos, Stefan
Avesand. David Boyle and Elsevier, 2014.

4. Architecting the Internet of Things Dieter Uckelmann, Mark Harnison, Michahelles and Florian
(Eds), Springer, 2011.

5. Recipes to Begin, Expand, and Enhance Your Projects. 2nd Edinon Michael Margohs, Arduimo
Cookbook Rei a, 2011

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

Apply the Knowledge m 10T Technologies and Data management.
Determing The valies chains Perspective of MM To 10T,
Implement the state of the Architecture of an 10T.

Compare 10T Applhcations in Industrial & real world.
Demonsirate knowledge and undersianding the security and ethical issues of an 10T.

" ® ® ® &
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VLSI Signal Processing
(Elective I1T)

UNIT -1
Introduction to DSP: Typical DSP algorithms, DSP algorithms benefits, Representation of DSP
algorithms Pipelining and Parallel Processmg
Introduction, Pipelining of FIR Digital filters, Parallel Processing, Pipelining and Parallel Processing
for Low Power Retiming Introduction, Definitions and Properties, Solving System of Inequalities,
Retimung Techmiques

UNIT -11
Folding and Unfolding: Folding- Introduction, Folding Transtorm, Register mmnimization
Techniques, Register minimization in folded architectures, folding of Multirate systems

Unfolding- Introduction, An Algorithm for Unfolding, Properties of Unfolding, critical Path,
Unfolding and Retiming. Applications of Unfolding

UNIT -111
Systohe Archimecture Design: Introduction, Systolic Armay Design Methpdology, FIR Systolic
Arrays, Selectpn of Scheduling Vector, Matrix Multiplication and 2D Systolic Array Design,

Systolic Design|for Space Representations contain Delays:

UNIT -1V
Fast Convolutwon: Introduction — Cook-Toom Algonthm — Wmogard algonthm — Iterated
Convolution — Cyclic Convolution — Design of Fast Convolution algorithm by Inspection

Unit 5: Digital lattice filter structures, bit level arithmetic, architecture, redundant arithmetic.
MNumerical strength reduction, synchronots, wave and asynchronous pipe hines, low
power design.
Low Power Design:Scaling Vs Power Consumpton, Power Analysis, Power Reduction techmques,
Power Esnmation Approaches
Text Books:
1. Keshab K. Parthu| Al] , VLSI Dhgntal signal processing svstems, design and
implementation| A2| . Wiley, Inter Science, 1999,
2. Mohammad Isamail and Terri Fiez, Analog VLSI signal and information processing,
MeGraw Hall, 1994
3. 5. Kung, HJ. White House, T. Kalath, VLS] and Modemn Signal Processing, Prentice
Hall, 19835,
Course Outcomes
On successful completion of the module, students will be able to:
. Abilty to modify the existing or new DSP architectures suitable for VLS
2. Understand the concepts of folding and unfolding algorithms and applications.

3. Ability to implement fast convolution algorithms.
Low power design aspects of processors for signal processing and wireless applications.
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Network Security and Cryptography
{Elective IV)

Unit 1:5ecurity

MNeed, security services, Attacks, OS] Secunty Architecture, one time passwords, Model forNetwork
securty, Classical Encryption Techmiques hke substiiunion ciphers, Transposmonciphers,
Crypianalysis of Classical Encryption Techniques.

Number Theory

Introduction, Fermat's and Euler's Theorem, The Chmese Remamder Theorem,
EuchdeanAlgorithm, Extended Evchdean Algonithm, and Modular Arithmenic.

Unit 2: Private-Key (Symmetric) Cryptography
Block Ciph Stream  Ciphers, RC4 Stream cipher, Data [Encryption Standard
(DES), AdvancedEncryption  Standard (AES), Trnple DES, RCS5, |IDEA., Linear and
Different mlCryptanalysis.

Unit 3: Public-Kev { Asymmetric) Crvptography

RSA, Key Distribution and Management, | Diffie-Hellman Key Exchange, Elliptic
CurveCryplography, Message Authentication Code, hash functions, message digest algorithms:MD4
MD3, Secure Hash algorithm, RIPEMD-160, HMAC.

Unit 4: Authentication
IP and Web Securmy Digital Signatures, IDhgital Signature Standards, Authenticaton
Protocols, Kerberos, IP security Architecture, Encapsulating Security Payload, Key Management,
WebSecurity Considerations, Seécure Socket Laver amd Transport Layer Security, Secure
Electromic Transaction.

Unit S:Svstem Security
Intruders,  Intrusion  Detecton, Password Management, Worms, wviruses, Trojans,
VirusCountermeasures, Firewalls, Firewall Design Principles, Trusted Svstems.

Text Books:
1. Wilham Stallings, “Cryptography and Network Securty. Principles and Practices™,
Pearson Education, 3rd Editwon.
2. Charlie Kaufian, Radia Perlman and Mike Speciner, “Network Secunty, Private
3. Commumcanon mn a Public World”, Prennice Hall, 2nd Edimtion
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Reference Books:
1. Christopher M. King, Ertem Osmanoglu, Curtis Dalion, “Security Architecture, Design
Deployment and Operations™, RSA Pres,
2. Stephen Northoutt, LenyZeltser, Scott Winters, Karen Kent, and Ronald W. Rutchey,
3. “Inside Network Penmeter Security”, Pearson Education, 2nd Edmon
4. Richard Bejilich, “The Practice of Network Security Monitoring: Understanding Incident

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

# ldentify and utilize different forms of eryptography techniques.
* |ncorporate authenticatwon and security in the network apphecations.
* Distinguish among different types of threats to the system and handle the same.
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. L P C
I Year Il Semester 3 0 3
Microcontrollers and Programmable Digital Signal Processors
(Elective I'V)
Umit 1=
ARM  Corex-M3  processor:  Applhcanons,  Programming model - Registers,

Operationmodes Exceptions and Interrupts, Reset Sequence Instruction Set, Unified Assembler
Language Memory Maps, Memory Access Attnbutes, Permissions, Bit-Band Operations, Unahigned
andExclusive Transfers. Pipeline, Bus Interfaces

Unit 2:

Exceptions, Types, Prnonty, Vector Tables, Interrupt Inputs and Pending behavior, Fault Exceptions,
Supervisor and Pendable Service Call, Nested Vectored Interrupt Controller, BasicConfiguration,
SYSTICK Timer, Interrupt Sequences, Exits, Tail Chammg, Interrupt Latency.

Unit 3:
LPC 17xx mpcrocontroller- Internal memory, GPIOs, Tmers, ADC, UART and other
serialinterfaces |PWM, RTC, WDT

Unit 4:

Programmable |[DSP (P-D5SP) Processors:Harvard architecture, Multi port {memory, architectural
structure of P-OSP- MAC unit, Barrelshifters, Introduction fo TI DSP processpr family

Unit 5:
VLIW archecture and TMS320C6(0 semws” architecture study, data paths, cross
paths Introduction to Instruction level architecture of CH000 family, Assembly Instructions
memoryaddressing, for arithmetic, logical ~operationsCode Composer Studio for application
development for digital signal processing.On chip peripherals, Processor benchmarking

Text Books:
1. Joseph Y, “The definitive guide to ARM Cortex-M3", Elsevier, 2nd Edition
2. Venkatramam B. and Bhaskar M. “Digial Signal Processors: Architecture, Programming
and Applhications™ , TMH  2Znd Edition
3. Sloss Andrew N, Symes Domumic, Wright Chris, “ARM System Developer's Guade:
Designing and Optimizing”, Morgan Kaufman Publication
Reference Books:
1.. Steve furber, “ARM System-on-Chip Architecture”, Pearson Education
2. Frank Vahid and Tony Givargis, “Embedded System Design™, Wiley
3. Technical references and user manuals on www.arm.com, NXP Semiconductorwww.nxp.com
and Texas Instruments Www. 11.C0mm
Course Quicomes:
At the end of this course, students will be able to
# Compare and select ARM processor core based SoC with several features/perpherals
based on requirements of embedded applications.
Identify and characterize architecture of Programmable DSP Processors
Develop small applications by utilizing the ARM processor core and DSP processor
basedplatform.
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L P L
I Year Il Semesier
3 0 3

LOW POWER VLSI DESIGN
(Elective IV)

UNIT-1: Sources of Power Dissipation

Introduction, Short-Circuit Power Dissipation, Switching Power Dissipation, Dynamic Power for a
Complex Gate, Reduced Voltage Swing, Switching Activity, Leakage Power Dissipation, p-n
Junction Reverse-Biased Current, Band-to-Band Tunneling Current, Sub threshold Leakage Current,
Shori-Channel Effects

UNIT 2: Supply Voltage Scaling for Low Power

Device Feature g, Architectural-Level
Approaches: Pgrallelism for Low Power, Pipelining for Low Power, Combining Parallelism with
Pipelining, Voftage Scaling Using High-Level Transformations: Multilevel Voltage Scaling
Challenges in MVS Volage Scaling Interfaces, Static Tuning Analysis Dynamic Voltage and
Frequency Scaling

UNIT-3: Switched Capacitance Minimization

Probabilistic Power Analysis: Random logic signals, probability and frequency, probabilistic power
analysis techmiques, signal entropy, Bus Eneoding: Gray Coding, One-Hot Coding, Bus-Inverswon,
TO Coding, Clock Gating, Gated-Clock FSMs FSM State Encoding, FSM Partitioning, Pre
computation, Glitching Power MinimiZation

UNIT 4: Leakage Power Minimization

Fabrication of Multiple Threshold Voltages, Multiple Channel Doping, Multiple Oxide CMOS,
Multple Channel Length, Multple Body Bias, VTCMOS Approach, MTCMOS Approach, Power
Gatng, Clock Gating Versus Power Gating, Power-Gating [ssues, Isolatwon Strategy, State Retention
Strategy, Power-Gatmg Controller, Power Management, Combimung DVFS and Power Management

UNIT 5: Low power clock distribution & Simulation Power Analysis

Low power clock distnbution: Power dissipation mn clock distnbutwon, smgle driver versus
distributed buffers, Zero skew versus tolerable skew, chip and package co design for clock network.

Simulation Power Analysis: SPICE circunt simulators, gate level logie simulation, capacitive power
estimation, architecture level analysis, data correlation analysis of DSP systems, Monte Carlo
Simulaton
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Text Books:

1. Low-Power VLSI Circuits and Systems, Ayt Pal, SPRINGER PUBLISHERS
2. Pracucal Low Power Dagital VisiDesign |, Gary Yeap Motorola, Springer
Scence Busmess Medma, LLC.

Reference Books:
1. Low Power CMOS Design — Anantha Chandrakasan, IEEE Press/Wiley International, 19495,

2

2. MassoudPedram, Jan M. Rabaey . “Low power design methodologes ©, Kluwer Academc
Publishers.

3. Low Power CMOS VLSI Crreunt Design — A. Bellamour, M. 1. Elamasn, Kluwer Acadermc
Press, 19935,

Course OQutco
At the end of thg course, students will be able to:
o ldentify the sources of power dissipation in digital IC systems & undegstand the
impact ¢f power on system performance and reliability.
¢ Charact¢rize and model power consumption & undeestand the basic anfalysis
metho
* Undersiand leakage sources and reduction techmiques.
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L P C

I Year Il Semesier
(1] 4 2

Mixed Signal 1C Design Lab

Detailed Svllabus:

Cwele 1:

1} Fully compensated op-amp with resistor and muller compensation
2) High speed comparator design

L Two stage cross coupled clamped comparator

it. Strobed Flip-flop

3) Data converter

Cvele 2:

1) Switched capacitor crcuits
L Parasilic sensfiive mlegrator

1. Parasiiic msgnsitive integrator
2) Design of PL{L
3) Design of VO

4) Bandgap refdrence cirenit

5) Layouts of All the circuits Designed and Simulated
Software:

Mentor Graphics' Cadence/ Tanner/Industry Equivalent Standard Sofiware Took

Hardware:

Persomal Computer with necessary-peripherals, configuration and operating System.

Reading:

1) David A johns, Ken Martin, Analog Integrated Circuit Design, Wiley, 2008,

2) R. Gregorian and G.C Ternes, Analog MOS Integrated Circuits for Signal Processing, Wiley,
1986.

3) Roubik Gregonan, Introduction to CMOS OpAmp and Comparators, Wiley, 1999,

4) Alan Hastlings, The art of Analog Layout, Wiley, 2003.
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L P [
I Year Il Semesier
(1] 4 2

Physical Design Automation Lab

Detailed syllabus:
Cwele 1:

1) Graph algorithms
a) Graph search algorithms
L. Depth first search
i.. Breadth first search
b) Spanmng tree algorithm
1. Kruskal’s algorithm
¢) Shortest path[algonihm
L Dhjkstra algonithm
1. Floyd- Warshall algorithm
d) Stemner tree

1) Computatio
a) Line sweep method
b) Extended line sweep method

Cvele 2:

3) Partitioning algorithms

1) Group migraton algorithms

a) Kermghan —Lin algorithm

b) Extensions of Kernighan-Lin algorithin

i} Fiduceias —Mattheyses algorithm

1) Goldberg and Burstemn algorthm

I} Simulated annealing and evolution algonthms
a) Simulated annealing algorithm

b) Simulated evolution algonthm

HI) Metrnic allocation method

4) Floor planning algorithms

1)} Constramnt based methods

1) Integer programmng based methods
1) Rectangular duahzaton based methods
v} Hwerarchacal tree based methods

v) Simulated evolution algorithms

vi) Time driven Floorplanming algorithms
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5) Routing algorithms

1) Two termmal algorithms

a) Maze routng algorithms
1)Lee’s algorithm

1) Soukup’s algorithm

m1) Hadlock algorithm

b) Line-Probe algonthm

¢) Shortest path based algonithm
1) Mult termunal algorithm
a) Stemier tree based algorthm
1) SMST algorithm

u) Z-R3T algorithm

Software required: C/C++ Programming Language /Relevant software

Reading:
1) Naveed Sheryani, Algorithms for Physical Design Automation, 3rd Edition] Kluwer
Acadermc, 19P8.

2) Charles J Alpert, Dinesh P Mehta, Sachin 5. Sapatnekar, Handbook of Algorithms for
Physical Design Automation, CRC Press, 2008,
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I Year 11 Semester

MINI PROJECT

Svllabus Contents
The students are required to search / gather the material / information on a specific a topic
comprehend it and present / discuss m the class.

Course (uteofmes

At the end of this course, students will be able to
. Unglerstand of contemporary / emerging technology for various processes and systems.
2 8 knowledge effectively i oral and written form and formulafe documents
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I Year I Semester ;—- P C

Scripting Languages for VLSI
(Elective V)

UNIT-I:

Introduction to Scripts and Seripting: Basics of Linux, Origin of Scrpting languages,
scriptingtoday, Characteristics and uses of scripting languages.

PERL: Introduction to PERL, Names and wvalues, Vanables and assignment, Scalar
expressions,Control structures, Built-in functions, Collections of Data, working with arrays, Lists
and hashes,

Simple mput and output, Strings, Patterns amnd regular expressions, Subroulines, Scripls
witharguments.

UNIT-11:

Advanced PERL: Finer points of Looping, Subroutmes, Using Pack and Unpack, working with
files, Type glops, Eval, References, Data structures, Packages, Libraries gnd modules, Objects,
Objectsand modules in action, tied variables, interfacing to the operating systgms, Security issues.

UNIT-11I:
TCL: The T nhenomena  Phle
TCL.Control flow, Data structures,
Patterns,Filesand Pipes, Example code.

b Parzer Wanables and data n
Smmple

Procedures, Working with Strings,

inpubloutput,

UNIT-1V:

Advanced TCL: The eval, souree; exec and up-level commands, Libranes and
packages Namespaces, trapping errofs,” Event-driven programs, Makmng apphcations 'Internet-
aware', Wuts-and-bolts’ internet programming, Security ssues, TCL and TK mtegration.

UNIT-V:

PYTHON: Introduction to PYTHON language, PYTHON-syntax, statements, functions, Built-in
functionsand Methods, Modules in PYTHON, Exception Handling.

Text Books:

1. The World of Scripting Languages- David Barron, Wiley Student Edition, 2010.
2. PYTHON Web Programmung, Steve Holden and David Beazley, New Ruders Publications
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References:
1. TCL/TK: A Developers Guide- Clif Flynt, 2003, Morgan Kaufmann Series.
2. Core PYTHON Programmung, Chun, Pearson Educaton, 2006.
3. Learmng Perl, Randal L. Schwartz, O" Really publications 6th edition 2011.
4

Linux: The Complete Reference”, Richard Peterson McGraw Hill Publications, 6th
Editon, 2008.

Course Ouicomes:
At the end of this course, the student will be able to:
# Gain fluency in programming with scripting languages
¢ Create and run scripts using PERL'TCL/PYTHON in CAD Tools
# Demonstrate the use of PERL/PYTHON/ TCL in developing system and web applications
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I Year I Semester ;—- P C

Digital System Design & Verification
( Elective V)
Unit 1
Revision of basic Digital systems: Combinational Circuits, Sequential Circuits, Logic
families Synchronous FSM and asynchronous design, Meta-stability, Clock distribution and issues,
basicbuilding blocks like PWM module, pre-fetch untt, programmable counter, FIFO,
Booth'smultiplier, ALU, Barrel shifier etc.

Unit 2

Verilbog VHDL Comparisons and Guidelines, Verilog: HDL fundamentals, simulation, and
testbenchdesign, Examples of Verilog codes for combinational and sequential logic, Verilog AMS.
IP and Prototyping: IP in various forms: RTL Source code, Encrypted Source code, Soft 1P Netlist,
Physical IP, and Use of external hard IP during proiotyping, Case siudies, and Speedissues.

Unit 3
System Vﬂimfmﬂnﬂ Verification: Verification guidelines, Data types, [procedural statements
androunnes, copnecting the test bench and design, Assertions, Basic OOP congepts, Randomzation.
Testing of logic|circuits: Fault models, BIST, JTAG mterface Introduction to basic scripting

language: Perl, TelTk

Unit 4

Current challenges in physical design: Roots of challenges, Delays: Wre load models
GenericPDflow, Challenges in PD flow ai different steps, SI Challenge - Noise & Crosstalk, IR
Drop,Process effects: Process Antenna Effect &Electro migration

Unit 5

Programmable Logi Devices: Adtroduction, Evolution: PROM, PLA, PAL, Architecture of
PAL's Applications, Programming: PLD's, FPGA with technology: Anti-fuse, SRAM, EPROM,
MUX FPGA structures, and- ASIC Design Flows, Programmable [nterconnections, Coarse
granedreconfigurable devices

Text Books:
1. Douglas Smith, “HDL Chip Design: A Practical Guide for Designing, Synthesizing &
2. Simulating ASICs & FPGAs Using VHDL or Verilog”™, Doone publications, 1998,
3. Samrr Palnitkar, *Venlog HDL: A gude to Dhgital Design and Synthesis™, Prentice Hall, 2nd
Editon, 2003.
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Reference Books:
1. Doug Amos, Austin Lesea, Rene Richter, “FPGA based Prototvping Methodology Manual™,

Synopsys Press, 2011.
2. Christophe Bobda, “Introduction to Reconfigurable Computing, Architectures, Algorithmsand

Applhcations”, Springer, 2007,
3. Janick Bergeron, “Writing Testbenches: Functional Verification of HDL Models™,

SecondEdibion, Springer, 2003.

Course Ouicomes:
At the end of this course, students will be able to
Familiarity of Front end design and verification techniques and create reusable test

Environments.
Verify increasingly complex designs more efficiently and effectively.

Use EDA tools hke Cadence, Mentor Graphics.
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I Year | Semester

HARDWARE SOFTWARE CO-DESIGN
{ Elective V)

UNIT-I:

Co- Design Issues: Co- Design Models, Architectures, Languages. A Generic Co-design Methodology.
Co- Synthesis Algorithms: Hardware software synthesis algonthms: hardware — software partitioning
distributed system co-synthesis.

UNIT-I1:

Prototyping and Emulation

Prototyping and emulation techniques, prototyping and emulation environments, foture developments in
emulation and prototyping architecture specialization technigues, system communication infrastructure
Target Architegtares
Architecture Spgcialization techniques. System Communication infrastructure, Target Architecture and
Application Sysfem classes, Architecture for control dominated systems (805 1-Architectures for High
performance confrol), Architecture for Data dominated systems (ADSP2 1060, TMS320C60), Mixed Systems.
UNIT-110:
Compilation Tg hnlquﬁ :ud T-n-u]s {nr Emhedded h‘n&smr Arthllﬁ:tu it

Modern embeddéd s - atron technologies, practical

consideration ina cnmplll.'r -:Iﬂ-l:lupm:nt envIronment.

UMNIT-1V:

Design Specification and Verification

Design, co-design, the co-design computational model, concurrency coordinating concurrent computations,
mterfacing components, design verification, implementation verification, venfication tools, Interface
venfication.

UNIT-V: Languages for Svstem-Level Specification and Design-1

System-level specification, design representation for system level synthesis, system level specification
languages. Languages for System-Level Specification and Design-11

Heterogeneous specifications and multi language co-simulation, the cosyma system and Lycos system.

Text Books:

I. Hardware / Software Co- Design Principles and Practice — Jorgen Staunstrup, Wayne Wolf — 2009,
Springer.

2. Hardware / Software Co- Design - Giovanni De Micheli, Managiovanna Sami, 2002, Kluwer
Academic Publishers.
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Reference Books:

I. A Practical Introduction to Hardware/Software Co-design -Patrick R. Schaumont - 2010 - Springer
Publications.

Course outcomes

At the end of the course the student able to

About the Hardware-Software Code sign Methodology.

How to select a target architecture and how a prototype 15 built and how emulation of a prototype
is done.

Brief view about compilation technologies and compiler development environment.
Understand the importance of system level specification languages and multi-language co-

simu bation.
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L r L

Il Year I Semester i 1] Li

(DISSERTATION) DISSERTATION PHASE - 1 AND PHASE - 11

Svllabus Contents:

The dissertation / project topic should be selected / chosen to ensure the satisfaction of the urgent
need to estabhish a direct hnk between educaton, national development and productivity and thus
reduce the gap between the world of work and the world of study. The dissertation should have the
following

* Relevance to social needs of society

* Relevance to value addition to existing facilities in the nstitute

Preliminary design / feasibility / modular approaChes
Implementation and Verificalon
Report and presentation
The dissertation stage 11 is based on a report prepared by the students on dissertation allotted to
them. It may be based on:

# Experimental verification / Proof of concept.

* Design, fabrication, testing of Communication System.

# The viva-voce examinationwill be based on the above report and work.

Giuidelines for Dissertation Phase — 1 and II at M. Tech. (Electronics):

* As per the AICTE directives, the dissertation s a yearlong activity, to be camried out and
evaluated i two phases ve. Phase — [: July to December and Phase — 11: January to June.

* The dissertation may be carried out preferably in-house iLe. department’s laboratories and
centers OR m industry allotted through department’s T & P coordmator.

o Afier muliple interactions with guide and based on comprehensive literature survey, the
student shall identify the domain and define dissertation objectives. The referred literature
should preferably mclude IEEE/ET/IETE Springer/Science Direct/ ACM journals in the
areas of Computing and Processing (Hardware and Software), Circuits-Devices and
Svstems, Commumication-Networkmmg and Secunity, Robotics and Control Systems, Signal
Processing and Analysis and any other related domain In case of Industry sponsored
projects, the relevant application notes, while papers, product catalogues should be referred
and reported.

* Student is expected to detail out specifications, methodology, resources required, critacal
1ssues mvolved mn design and mmplementation and phase wise work distnbution,  and
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submit the proposal within a month from the date of registration.

Phase — I deliverables: A document report comprising of summary of literature survey,
detailed objectives, project specifications, paper and/or computer aded design, proof of
concept/functionality, part results, A record of continuous progress.

Phase — | evaluation: A committee comprising of guides of respective specialization shall
assess the progress/performance of the student based on report, presentation and Q &A. In
case of unsatwsfactory performance, committee may recommend repeating the Phase-1
work.

During phase — I, student 15 expected to exert on design, development and testing of the
proposed work as per the schedule. Accomplished results/contnbutions’/mnovations should
be published in terms of research papers in reputed joumnals and reviewed focused
conferences OR IP/Patents.

Phase — II deliverables: A dissertation report as per the specified format, developed system
in the form of hardware and/or sofiware, a record of continuous progress.

Phase — Il evaluation: Guide along with appointed external examiner shall assess the
progress/performance of the student based on report, presentation and Q &A. In case of
unsatisfactory performance, commitiee may recommend for extengion or repeating the
work

Coursg Outcomes:
At the ¢nd of this course, students will be able to

Ah:ili'[}" o syvpiiesize Knnoiriedos and Sllls ey iny
study and execution of new technical problem.
Capable to select from different methodologies, methods and forms of analysis to produce a
suitable research design, and justify theirdesign.
Ability to present the findings of théir techmcal solution m a written report.
Presenting the work in Internatiofal’ National conference or reputed journals.

apphed to an m-depth
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BUSINESS ANALYTICS
(Open Elective)

Unitl:

Business amalytics: Overview of Business amalytics, Scope of Business analytics, Business
Analytics Process, Relationship of Business Analytics Process and orgamsation, competitive
advaniages of Business Analytics.

Statstical Tools: Statstcal Notation, Descriptive Statistical methods,

Review of probability distribution and data modelling, sampling and estimation methods overview.

Unit 2:

Trendmess and Regression Analysis: Modelling Relationships and Trends i Data, simple Linear
Regression. Important RHL‘:IJn‘:ES_ Busmess Anal:,rtu:s PmmnnEL Data and modelsfor Business
analytics, problem s 1 d Expls } s A

L'mit 3:

Predu.twe anabytess - ,
its step in the business mﬁalyt:tﬁ Pmcess Presu..r:pnw: Mﬂdellmg nunlmear Dptum:z:nu:m

Unit 4:

Forecasting Techmiques: Qualitative and Judgmental Forecasting, Statistical Forecasting Models,
Forecasting Models for Stationary Time Series, Forecasting Models for Time Series with a Linear
Trend, Forecastng Time Series with-Seasonality, Regression Forecasting with Casual Varmbles,
Selecting Appropriate Forecastng Models.

Monte Carlo Simulation and Risk Analysis: Monte CarleSimulation

Using Analytic Solver Platform, New-Product Development Model Newsvendor Model
Overbookmg Model, Cash Budget Model

Unit 5:

Decision  Analysis:  Formulating Decision  Problems, DecisionStrategies with the without
Outcome Probabilities, Decision Trees, The Value of Information, Utility and Decision Making.
Recent Trends in : Embedded and collaborative business intelligence, Visual data recovery, Data
Storytelling and Data journalism
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Reference:

. Busmess analvtics Principles, Concepts, and Applications by Marc J. Schmederjans,
Dara G. Schmederjans, Christopher M. Starkey, Pearson FT Press.

2. Busmess Analytics by James Evans, personsEducation.
Course Outcomes:

. Students will demonstrate knowledge of data analytics.

. Students will demonstrate the ability of think critically in making decisions based on data and
deep analytics.

Students will demonstrate the ability to use techmcal skalls in predicative and prescriptive

modeling to support business decision-making.

Students will demonstrate the ability to translate data into clear, actionable msights
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Il Year I Semester

INDUSTRIAL SAFETY
(Open Elective)
Unit-1:
Industrial safety: Accident, causes, types, resulis and control, mechanical and electrical hazards,
types, causes and preventive steps/procedure, describe salient points of factories act 1948 for health
and safety, wash rooms, drinking water layouts, light, cleanliness, fire, guarding, pressure vessels,
etc, Safety color codes. Fire prevention and firefighting, equipment and methods.

Unit-2:

Fundamentals of maintenance engineering: Definmtion and aim of maintenance engineering,
Primary and secondary functions and responsibility of mainienance department, Types of
maintenance, Types and applications of tools used for maintenance, Maintenance cost & its relation
with replacement economy, Service life of equipment.

Unit-3:
Wear and Cofrosion and their prevention: Wear- types, causes, effects, wealr reduction methods,
lubricants-types and applications, Lubrication methods, general skgtch, workmg and
applications, |1 Screw down grease cup, n. Pressure grease gun, m. Splash lubricatwon, .
Gravity lubrifation, v. Wick feed lubrication vi. Side feed lubrication, vii. Ring lubrication,
Definition, principle and factors affecting the ‘corrosion. Types of corrosion, corrosion
preveniion methods.

Unit-4:

Fault tracmg: Fault tracing-concept, and importance, decswon treeconcept, need and
applications, sequence of fault finding activities, show as decision tree, draw decision tree for
problems in machine tools,  hydraulic, pneumaticautomotive, thermal and  electrical
equipment’s like, I. Any one machine tool, ii. Pump iii Air compressor, iv. Internal combustion
engine,v. Boiler,vi .Electrical motors, Types of faults in machine tools and their generalcauses.

Unit-5:

Perwodic and preventive mamtenance: Penodwe mspecthion-concept and need, degreasing,
cleaning and repairing schemes, overhauling of mechanical components, overhauling of
electrical motor, common troubles and remedies of electric motor, repair complexities and its
use, definition, need, steps and advantages of preventive mamtenance. Steps/'procedure for
penodic and preventive maintenance off 1. Machine tools, i Pumps, inAir compressors, iv.
Diesel generating (DG) sets, Program and schedule of preventive maintenance of mechanical
and electrical equipment, advantages of preventive maintenance. Repair cycle concept and
Importance
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Reference:
I. Maintenance Engineering Handbook, Higgins & Morrow, Da InformationServices.

2. Mamtenance Engmeermg, H. P. Garg, 5. Chand andCompany.
3. Pump-hyvdraulic Compressors, Audels, McgrewHillPublicaton.
4. Foundation Engmeermg Handbook, Winterkom, Hans, Chapman &Halll ondon
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Il Year I Semester

OPERATIONS RESEARCH
(Open Elective)
Unir 1:
Optimization Techmques, Model Formulatwon, models, General LR Formulanon, Simplex
Techmques, Sensitivity Analysis, Inventory Control Models

Unit 2
Formulation of a LPP - Graphical solution revised simplex method - duality theory - dual simplex
method - sensitivity analysis - parametric programming

Unir 3:
MNonlinear programming problem - Kuhn-Tucker conditions min cost flow problem - max flow
problem - CPM/PERT

Unit 4
Scheduling and sequencing - smgle server and multiple server models - eterminstic mventory
models - Probgbahistic inventory control models - Geometric Programmung.

Unit 5
Competitive Models, Smngle and Multi-channel” Problems, Sequencing Modek, Dynamic
Programming, Flow in Networks, Elementary Graph Theory, Game Theory Simulation

References:

I. H.A. Taha, Operations Reseatch, An Introduction, PHI, 2008

2. H.M. Wagner, Principles of Operations Research, PHIL, Delha, 1982,

3. LC. Pant, Introduction to Optimisation: Operaiions Research, Jam Brothers, Delha, 2008

4. Hutler Libermann Gpérations Research: MceGraw Hill Pub. 2009

5. Pannerselvam, Opetations Research: Prentice Hall of India 2010

6. Harvey M Wagner, Principles of Operations Research: Prentice Hall of India 2010
Course Outcomes:

At the end of the conrse, the student should be able 1o

1. Students should able to apply the dynamic programming to solve problems of discreet and
conlinuous variables.

2. Siudents should able to apply the concept of non-linear programming

Students should able to carry out sensitivity analysis

4. Student should able to model the real world problem and simulate .

s
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Il Year I Semester ;" P c
COST MANAGEMENST OF ENGINEERING PRIVMECTS

(Open Elective)

=
Tad

Introduction and Overview of the Strategic Cost Management Process

Cost concepts in decision-making: Relevant cost, Differential cost, Incremental cost and
Opportunity cost. Objectives of a Costing System; Inventory valuation; Creation of a Database
for operational control; Provision of data for Decision-Making.

Project: meaning, Different types, why to manage, cost overruns cenires, various stages of
project execution: conception to commssioning. Project execution as conglomeration of
techmical and non- techmcal activities. Detaled Engmeermg activities. Pre project execution
main clearances and documents Project team: Role of each member. Importance Project site:
Data required with significance. Project contracts. Types and contents. Proj¢ct execution Project
cost control. Bar charts and Network diagram. Project commissionimg: mechanical and process

Cost Behaviof and Profit Planning Marginal Costing: Disfinction between Nlarginal Costing and
Absorption Costing: HBreak-even Analysis, Cost-Velume-Profit Analysis. Varwous decision-
making problems. Standard costing and Vanance Analysis. Pricing strateges: Pareto Analysis.
Target costing, Life Cycle Costing. Costing ol service sectorJust-in-time approach, Material
Requirement Planning, Enterprise Resource Planning, Total Quality Management and Theory of
constramts. Activity-Based Cost Management, Bench Marking; Balanced Score Card and Value-
Chain Analysis. Budgetary Control: Flexible Budgets;Performance budgets; Zero-based
budgets. Measurement of Divisional profitability pricing decisions including transfer pricing.

Quantitative techmgues for cost management, Linear Programming, PERT/CPM, Transportation
problems, Assignment problems, Simulation, Learning Curve Theory.

References:
. Cost Accounting A Managerial Emphasis, Prentice Hall of India, New Delln
2. Charles T. Homgren and George Foster, Advanced Management Accounting
3. Robert § Kaplan Anthony A. Alkmson, Management & Cost Accounting
4. Ashish K. Bhattacharya, Prnciples & Practices of Cost Accounting A. H. Wheeler
publisher
5. N.D. Vohra, Quantitative Techmiques n Management, Tata McGraw Hill Book Co. Lid.
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Il Year I Semester

COMPOSITE MATERIALS
(Open Elective)
UNIT-I:
INTRODUCTION: Definition — Classification and characteristics of Composite materials.
Advantages and application of composites. Functional requirements of reinforcement and
muatri. Effect of renforcement (size, shape, distribution, volume fraction) on overall composite
performance.

UNIT - II:

REINFORCEMENTS: Preparation-layup, curing, properties and applications of glass fibers,
carbon fibers, Kevlar fibers and Boron fibers. Properties and applications of whiskers, particle
remnforcements. Mechanical Behavior of composites: Rule of mixtures, Inverse rule of mixtures.
Isostram and [sostress condimwons.

UNIT - I1I:
Manufacturing of Metal Matrix Composites: Casting — Sobd State fiffusion technigue,
Cladding — Hjpt isostaticpressing. Properties and applications. Manufacturing of Ceramic Matrix
Composites: [Ligquid Metal Infiltration — Liquid phase sintering. Manufagturing of Carbon —
Carbon co sites: Kmitting, Brawding, Weaving. Properfes and apphications.

UNIT-IV:

Manufacturing of Polymer Matrix Composites: Preparation of Moulding compounds and
prepregs — hand layup method — Autoclave méthod — Filament winding method — Compression
moulding — Reaction injection moulding. Properties and applications.

UNIT - ¥:

Strength: Lammmar Fallure Criferia-strength ranbo, maximum stress crnifena, maximum siram
criteria, mteracting fmlure critéria, hygrothermal failure. Laminate first play failure-insight
strength: Laminate strength-ply discount truncated maximum strain crifenion; strength design
using caplet plots; stress concentralions.

TEXT BOOKS:
. Matenal Science and Technology — Vol 13 — Composites by R.W.Cahn — VCH, West
Germany.
2. Matenals Science and Engmeering, An mtroduction. WD Callister, Jr., Adapted by R.
Balasubramamam, John Wiley & Sons, NY, Indan ediion, 20807,

References:
l. Hand Book of CompositeMaterials-ed-Lubmn.
2. Composite Matenals — K. K. Chawla.
3. Composite Matenals Science and Applications — Deborah D.L.Chung.
4. Composite Matenals Design and Apphications — Damal Gay, Suong V. Hoa, and
Stephen W. Tas.
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Il Year I Semester

WASTE TO ENERGY
(Open Elective)
Unit-1:
Introduction to Energy from Waste: Classification of waste as fiel — Agro based, Forest
resudue, Industrial waste - MSW — Conversion devices — Incinerators, gasifiers, digestors

Unit-11:
Baomass Pyrolysis: Pyrolysis — Types, slow fast — Manufacture of charcoal — Methods - Yields and
application — Manufacture of pyrolytic oils and gases, yields and applications.

Unit-111:

Buwomass Gasification: Gasifiers — Fixed bed system — Downdraft and updraft gasifiers — Fluidized
bed gasifiers — Design, construction and operation — Gasifier burner arrangement for

thermal heating — Gasifier engine arrangement and electrical power — Equilibrium and kinetic
consideration in gasifier operation

Unit-IV:
Buoymass Com
combustors, T
operaton - O

ustion: Biomass stoves — Improved chullahs, types, some exptic designs, Fixed bed
s, inchned grate combustors, Flndized bed combustors, Dgsign, construction and

Unit-V:

Buwogas: Properties of biogas (Calorific value and Composition) - Biogas plant technology and status
- Bw energy system - Design and constructiomal features - Biomass resources and their
classification - Biomass conversion processes - Thermo chemical conversion - Direct combustion -
biomass gasification - pyrolysis and hauefaction - biochemical conversion - anaerobic digestion -
Types of biogas Plants — Applications - Alcohol production from bwomass - Bio diesel production -
Urban waste to energy conversion.- Biomass energy programme mn India.

References:
. Mon Conventional Energy, Desai, Ashok V., Wiley Eastern Ltd., 1990.
2. Biogas Technology - A Practical Hand Book - Khandelwal, K. C. and Mahdi, 5. 5., Vol. 1
& 11, Tata McGraw Hill Publishing Co. Lid., 1983.
3. Food, Feed and Fuel from Biomass, Challal, D. 5., IBH Publishing Co. Pvt. Lid., 1991.
4. Bwomass Conversion and Technology, C. Y. WereKo-Brobby and E. B. Hagan, John Wiley
& Sons, 1996.
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AUDIT 1 and 2: ENGLISH FOR RESEARCH PAPER WRITING

Course objectives:

Students will be able to:
Understand that how to improve your writing skills and level of readability
Learn about what to write in each section

Understand the skills needed when writing a Title Ensure the good guality of paper at very first-time

be the first- time submission

submission

Svilabus

Units CONTENTS Hours

1 Planning and Preparation, Word Order, Breaking up long sentences.| 4
Structuning Paragraphs and Sentences, Bemg Concise
and Removing Redundancy, Avoiding Ambiguity and Vagueness

5 . Hiehbheht ndings—Heylging| 4

Criticising, Paraphrasing and Plagiarism, Sections of a Pappr,
bstracts. Introduction

3 Review of the Literature, Methods, Results, Discussion, 4
(oncluswons, The Final Check.

4 Key skaills are needed when wnting a Tifle, key skills are nFeded 4
WHER Wriling an ADSTact, key skills are needed wihen Wiilng an
Introducton, skills needed when wriling a Review of the Literature,

5 skills are needed when writing the Methods, skills needed when 4
writing the Results, skills are needed when writing the Discussion,
skills are needed when writing the Conclusions

fa useful phrases, how to ensiire paper s as good as it could possibly [ 4

Suggested Studies:
. Goldbort R (2006) Writing for Science, Yale Umversity Press (available on Google
Books)

2. Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University Press
Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM.
Highman sbook .
4. Adrnan Wallwork . English for Wniting Research Papers, Springer New York Dordrecht
Hewdelberg London, 2011
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AUDIT 1 and 2: DISASTER MANAGEMENT

Course Objectives: -Students will be able to:

learn to demonstrate a critical understanding of key concepts in disaster risk reduction and
humanitaran response.

critically evaluate disaster risk reduction amd humanitarian response policy and practice from
multiple perspectives.

develop an understanding of standards of humanitarian response and practical relevance in specific
types of disasters and conflict situations.

critically understand the strengths and weaknesses of disaster management approaches, planning and
programming in different countries, particularly their home country or the countries

they work 1n

Svilabus

Units CONTENTS Hours
1 Intredietion 4

Djsaster: Definition, Factors And Significance: Difference Between
zzzn-d And Disaster; Natural And Manmade Disasters: Differeqee,
tre, Types And Magnitude.

ed

Fpercussions OF Disasters And Hazards: Economic Damage| Loss [ 4
f Human And Animal Life, Destruction Of Ecosystem.
Narral DisasTers: Canquakes, v Olcanisms, Cyciones, | sunamis,
Floods, Droughts And Famines, Landshdes And Avalanches, Man-
made disaster: Nuclear Reactor Melidown, Industnal Acewdents, Oil
Slicks And Spills, Outbreaks Of Dhsease And Epidemics, War And
Conflicts.

H
N
R
O

3 Disaster Frone Areas In India 4
Study Of Seismic Zones: Areas Prone To Floods And Droughts,
Landshides And Avalanches; Areas Prone To Cyclonic And Coastal
Hazards With Special Reference To Tsunami; Post-Dsaster Diseases
And Epidemics

4 Disaster Preparedness And Management 4
Preparedness: Monitoring Of Phenomena Triggering A Disaster Or
Hazard; Evaluation Of Risk: Application Of Remote Sensing, Data
From Meteorological And Other Agencies, Meda Reports:
Covernmental And Community Preparedness,

5 Risk Assessment 4
Disaster Rsk: Concept And Elements, Disaster Risk Reduction, Global
And National Disaster Risk Situation. Techniques Of Risk Assessment,
Global Co-Operation In Risk Assessment And Warning, People’s
Participation In Risk Assessment. Strategies for Survival.

fa Disaster Mitigation 4
Meaning, Concept And Strategies Of Disaster Mitigation, Emerging
Trends In Mmgation. Structural Mmiganion And Non-Structural
Mitigation, Programs Of Disaster Mitigation In India.
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Suggested Readings:
. B Mishith, Singh AK, “Disaster Management mn Inda: Perspectives, ssues and strateges “"New
Royal book Company.
2. Sahni, PardeepEt. AL (Eds.),” Disaster Mitigation Experiences And Reflections™, Prentice Hall Of
India, New Delha
3. Goel 5. L. . Disaster Admumstration And Management Text And Case Studies™ Deep &Deep
Publication Pvi. Lid., New Dell.
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AUDIT 1 and 2: SANSKRIT FOR TECHNICAL KNOWLEDGE

Course Objectives
. To get a working knowledge in illustrious Sansknit, the scientific language in the world
2. Learning of Sanskrit to improve brain functioning
3. Learning of Sanskrt to develop the logic in mathematics, science & other subjects
enhancing the memory power
4. The enmneering scholars equipped with Sanskrit wall be able to explore the huge
knowledge from ancient literature

Svllabus

Unit | Content Hours

1 Alphabets i Sanskrit, 3
Past/Present/Future Tense,
Simple Sentences

[

Uhder ]
Introduction of roots
Technical information about Sanskrit Literature

" & & & & @

3 . Technical concepts of Engineering-Electrical, Mechanical| Architecture ¥
Mathematics

Suggested reading
1. “Abhvaspustakam™ — Dir. Vishwas, Samskrita-Bharti Fublication, New Della

2. “Teach Yourself Sanskrit” Prathama Deeksha-Vempati Kutumbshastr, Rashiriva Sanskrit
Sansthanam, New Delhi Publication
3. “Indha’s Glorious Scientific Tradition™ Suresh Soni, Ocean books (P) Lid., New Delhi

Course Output

Students will be able to
. Understanding basic Sanskrit language
2. Ancient Sanskrit literature about science & technology can be understood
3. Bemg a logical language will help to develop logic in students

» Fi kE r.com www_FirstRanker.com

Firstranker's choice



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

:l » FirstRanker.com

A Firstranker's choice

(

|
T
o

Course Objectives
Students will be able to
|. Understand value of education and self- development
2. Iminibe good values in students
3. Let the should know about the importance of character

Svllabus

www.FirstRanker.com www.FirstRanker.com

"faﬁh JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY: KAKINADA
'@L KAKINADA - 533 003, Andhra Pradesh, India
et

e

AUMT 1 and 2: VALUE EDUCATION

Unit

Content

Hours

1

-

Values and self-development —Social values and individual attitudes.
Work ethics, Indian vision of humanism.

Moral and non- moral valuation. Standards and principles.

Value judgements

5]

Importance of cultivation of values.
Sense of duty. Devotion, Self-reliance. Confidence, Concentration.

Imuthfulness, Cleanlness.
Honesty, Humanity. Power of faith, National Unity.
Patriotism. Love for nature Discipline

& & & ® & & 8

Personality and Behavior Development - Soul and S¢ientific attitude,
Positive Thinkming. Integnty and diseqphne.

1

Avoid fault Thinking.

Free from anger, Dignity of labour.

Universal brotherhood and religious tolerance.
True friendship.

Happiness Vs suffering, love for truth.

Aware of self-destructive habits.

Associatipn and Cooperation.

Doing best for saving nature

* ® & & & & @

Character and Competence —Holy books vs Blind faith.
Self-management and Good health.

Science of reincarnation.

Equality, Nonviolence Humility, Role of Women.

All rehgwons and same message.

Mind your Mind, Self-control.

Honesty, Studying effectively

Suggested reading
| Chakroborty, S.K. “Values and Ethics for orgamizations Theory and practice”™, Oxford University
Press, New Delln
Course oulcomes
Students will be able to 1. Knowledge of self-development

2.Learn the importance of Human values 3. Developing the overall personality
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AUDIT 1 and 2: CONSTITUTION OF INDIA

Course Objectives:
Students will be able to:

1. Understand the premises mforming the twin themes of liberty and freedom from a civil rights
perspective.

2. To address the growth of Indian opinion regarding modern Indian intellectuals™ constitutional
role and entitlement to civil and economic rights as well as the emergence of nationhood in
the early years of Indian nationalism.

3. To address the role of socialism in India after the commencement of the Bolshevik Revolution
in 1917 and its impact on the initial drafting of the Indian Constitution.

Svilabus
Units | Content Hour
]

History of Making of the Indian Constitution:

1 Hispesy 4
[hq‘ﬁing Commuttee, ( Composion & Working)
Philosophy of the Indian Constitution:

4 Preamble Salhent Features -

Contours of Constitutional Rights & Duties:

Fundamental Rights

Raght to Equality

Right to Freedom
3 Right against Explottation 4
Right to Freedom of Religion
Culiural and Educational Rights
Right to Constitutisnal Remedies
Directive Principles of State Policy
Fundamental Dunes.

Organs of Governance:
Parliament
Composiion
Qualifications and Disqualifications
Powers and Functons
4 Executive 4
Preswdent
Governor
Council of Ministers
Judiciary, Appomtment and Transfer of Judges, Qualifications
Powers and Functions
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Local Administration:
Diustrict’s Admimistration head: Role and Importance,
5 Municipalities: Introduction, Mayor and role of Elected Representative, CE of] O
Municipal Corporation.
Pachayati ra): Introduction, PRI: ZilaPachayat. 4

Elected officials and their roles, CEO ZilaPachayat: Position and role.
Block level: Organizational Hierarchy ( Different depariments),
Village level: Role of Elected and Appointed officials,

Importance of grass root democracy

Election Commission:

Election Commussion: Role and Functioning.
& Chief Election Commuissioner and Election Commissioners. 4

State Election Commussion: Role and Functioning.

Editwon, 2015.

Course (Ot comes:

Students will be able to:

1. Discuss the growth of the demand for eivil rights in India for the bulk of Indians before the
arrival of Gandhi in Indian politics.

2. Discuss the  intellectual  ofwins of  the  framework of  argument that

mformed the concepitahzation of social reforms leading to revolution in India.

3. Discuss the circumstances surrounding the foundation of the Congress Socialist Party [CSP]
under the leadership of Jawaharlal Nehru and the eventual failure of the proposal of direct
elections through adult-suffrage in the Indian Constitution.

4. Discuss the passage of the Hindu Code Bill of 1956.
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AUDIT 1 and 2: PEDAGOGY STUDIES
Course Objectives:
Students will be able to:
4. Review existing evidence on the review topic to inform programme design and policy
making undertaken by the DAID, other agencies and researchers.
5. Identify critical evidence gaps to guide the development.

Svilabus

Units | Content Hours

Introduction and Methodology:
» Aims and rationale, Policy background, Concepiual framework and)

1 termunology 4

# Theories of leaming, Currculum, Teacher education.

» Conceptual framework, Research questions.

o Overview of methodology and Searching.

o Thematic overview: Pedagogmical practices are being used by teachers m|
F 4 formal and informal classrooms in developing countries.
¢ |Curriculum, Teacher education.

[

» Hvidence on the effectiveness of pedagogical practices
o Methodology for the in depth stage: quality assessment of included
studies.
ow can teacher education (curriculum aad practicum) and the school

3 chrmeniem and opsdanes matersmle b TV AL B JE}-"'_’ 4
# Theory of change.
» Strength and nature of the body of evidence for effective pedagogical
practices.

o Pedagome theory and pedagogwal approaches.
» Teachers™ attitudes and belefs and Pedagogic strategies.

» Professional development: alignment with classroom practices and
follow-up support

Peer support 4
Support from-the head teacher and the community.
Curniculumiand assessment

Barners to learmng: hmited resources and large class sizes

Research gaps and future directions
o Research design
Contexts
Pedagogy
Teacher educanion
Curriculum and assessment
Dhssermmanion and research impact.

[
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Suggested reading

1.
2

3

Course (utcomes:
Students will he able to understand:
. What peflagogical practices are being used by teachers in formal and nformal classrooms in

Ackers J, Hardman F (2001) Classroom mnteraction i Kenyan pnmary schools, Compare, 31

(2): 245-261.

Agrawal M (2004) Curncular reform in schools: The importance of evaluation, Journal of

Currculum Studies, 36 (3): 361-379.

Akyeampong K (2003) Teacher tramming i Ghana - does ot count? Mult-site teacher education

research project (MUSTER) country report 1. London: DFID.

Akyeampong K., Lussier K, Pryor J, Westbrook J(2013) Improving teaching and learning of

basic maths and reading in Africa: Does teacher preparation count? Internatwonal Journal

Educational Development, 33 (3): 272-282.

Alexander RJ (2001) Culture and pedagogy: Internatwnal comparsons in primary educaton.

Oxford and Boston: Blackwell.

Chavan M (2003) Read India: A mass scale, rapid, “learning to read” campaign.
www.pratham.org/images/resource®20working%20paper$202. pdf.

developmg countries?

. What is the evidence on the effectiveness of these pedagogical practiges, in what conditions,

school curficulum and

ker.com www.FirstRanker.com
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JAWAHARLAL NEHRU TECHNDLOGICAL UNIVERSITY: KAKINADA
KAKINADA - 533 003, Andhra Pradesh, India

AUDIT 1 and 2: STRESS MANAGEMENT BY YOGA
Course Objectives
I. To achieve overall health of body and mind
2. To overcome stress

Svllabus
Unit Content Hours
1 ¢ Definitions of Eight parts of vog. ( Ashtanga ) 8
2 Yam and Nivam. Do’s and Don’t"s in life. 8
1) Ahmnsa, satya, astheya, bramhacharya and apangraha
) Shaucha, santosh, tapa, swadhvay, ishwarpramidhan

3 ¢ Asan and Pranayam )
1. Various yog poses and their benefits for mind & body

2. Regularization of breathing techmiques and its effects-Types of
PrATE YA

Suggested reajding
1. “Yogic Asands for Group Tanmng-Part-1" : Janardan Swami YogabhyasiMyndal, Nagpur

2. “Rajayoga of congquermng the Internal Mature™ by Swam Vivekananda, [ Advama  Ashrama

(Publication Department), Kolkata

Course (uicomes:
Students will be able to:
. Develop healthy mund in a healthy body thusimproving social health also

2. Improve efficiency
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{f ' KAKINADA - 533 003, Andhra Pradesh, India

AUDIT 1 and 2: PERSONALITY DEVELOPMENT THROUGH LIFE ENLIGHTENMENT
SKILLS
Course Objectives
l. To learn to acheve the lnghest goal happly
2. To become a person with stable mund, pleasing personahity and determinaton
3. To awaken wisdom i students

Svllabus

Uimit Content Hours

1 MNeetisatakam-Holistic development of persomality )
. Verses= 19,20,21,22 (wisdom)
Verses- 29,3132 (pnde & herosm)
Verses- 26,28,63,65 (virfue)
Verses- 32,5359 (dont"s)

Verses- T1, 73,7578 (do’s)

[

Approach to day to day work and duties. B
Shrimad Bhagwad Geeta : Chapter 2-Verses 41, 47,48,
Chapter 3-Verses 13, 21, 27, 35, Chapter 6-Verses 5,13,17( 23, 35,
Chapter 15-Verses 45, 46, 48,

- & & @

Staternents of basic knowledgé: 8

Shrimad Bhagwad Geeta: Chapter2-Verses 56, 62, 68

Chapter 12 -Verses 13,1415, 16,17, 1¥

Personality of Role model Shrimad Bhagwad Geeta: Chapter2
Verses 17, Chapter 3-Verses 36,3742,

Chapter 4-Verses 18, 38,39

. Chapter 18 —¥Verses 37 38,63

- & & @

Suggested reading
1. “Srimad Bhagavad Guta™ by Swami Swarupananda Advamta Ashram (Publication Department),
Kolkata
2. Bhartrthar’s  Three Satakam (Nim-sringar-vamragva) by P.Gopmath, Rashinya Sanskrit
Sansthanam, New Delhi

Course OQutcomes

Students will be able to

. Study of Shrimad-Bhagwad-Geeta will help the student in developing his personality and achieve
the highest goal m Life

. The person who has studied Geeta wall lead the nation and mankind to peace and prosperity

. Study of Neetishatakam will help in developing versatile personality of students

—

[
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