VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM

SCHEME OF TEACHING AND EXAMINATION FOR

| Semester

M.Tech. Digital Electronics

CREDIT BASED

Teaching hours/week Marks for
: Practical / :
Subject . . Duration of Total
Code Name of the Subject Lecture F'elq Work / Exam in Hours l.A. Exam Marks CREDITS
Assignment/
Tutorials
14ELD11 | Advanced Mathematics 4 2 3 50 100 150 4
14ELD12 | Digital Circuits and Logic Design 4 2 3 50 100 150 4
14ELD13 | Digital VLSI 4 2 3 50 100 150 4
14ELD14 | Advanced Embedded System 4 2 3 50 100 150 4
14ELD15X | Elective - | 4 2 3 50 100 150 4
14ELD16 | Digital Electronics Lab -1 - 3 3 25 50 75 2
14ELD17 | S€minar on Advanced topics from B 3 . o5 . o5 1
refereed journals
Total 20 16 18 300 550 850 23
Elective-1
14 ELD 151 | Digital System Design using Verilog  140E154 | ASIC Design
14 ELD 152 | Nano Electronics 14 ELD 155 Simulatidodeling and Design
14 ELD 153 | Automotive Electronics




VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM
SCHEME OF TEACHING AND EXAMINATION FOR

M.Tech. Digital Electronics

Il Semester CREDIT BASED
Teaching hours/week Marks for
Practical / .
Subject Code Name of the Subject Field Work / | _Puration of Total 1 pEpiTS
Lecture : Exam in Hours [.LA. Exam Marks
Assignment/
Tutorials
14ELD21 | Modern DSP 4 2 3 50 100 150 4
14ELD22 Coding Theory 2 3 50 100 150
14ELD23 | Digital Signal Compression 2 3 50 100 150
14ELD24 | Real Time Operating System 4 2 3 50 100 150
14ELD25X | Elective-2 4 2 3 50 100 150 4
14ELD26 Digital Electronics Lab -2 3 3 25 50 75 2
14ELD27 Seminar on Advanced topics from . 3 _ o5 . o5 1
refereed journals
**Project Phase-1(6 week Duration)
Total 20 16 18 300 550 850 23

Elective -2:

14 ELD 251 | VLSI Design and Verification 14 ELD 254 Multimedia Communication

14 ELD 252 | Synthesis & Optimization of Digital Quits | 14 ELD 255 | Spread Spectrum Communication
14 ELD 253 | MEMS

** Between the Il Semester and 11l Semester, afteavailing a vocation of 2 weeks.




1l Semester: INTERNSHIP #

M.Tech. Digital Electronics

VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM
SCHEME OF TEACHING AND EXAMINATION FOR

CREDIT BASED

Teaching hours/week . Marks for
Course . . Duration of the Total
Subject Practical / . CREDITS
Code Lecture . Exam in Hours [.A. Exam Marks
Field Work
Midterm Presentation on
14ELD31 | Internship (After 8 weeks from the - - - 25 - 25 1
date of commencement) *
Report on Internship (After 16
14ELD32 | weeks from the date of - - - 75 75 15
commencement)
14ELD33 | Evaluation and Viva-voce - - 3 - 50 50 4
Total - - - 100 50 150 20

* The student shall make a midterm presentationhef activities undertaken during the first 8 weekdnternship to a panel comprising
Internship Guide, a senior faculty from the deparitrand Head of the Department.

# The College shall facilitate and monitor thedstut internship program.
The internship report of each student shall be subitted to the University.




VISVESVARAYA TECHNOLOGICAL UNIVERSITY, BELGAUM

SCHEME OF TEACHING AND EXAMINATION FOR

M.Tech. Digital Electronics

CREDIT BASED

IV Semester
Teaching hours/week Marks for
, Practical / .
Subject : . Duration of Total
Code Subject Lecture F'ek.j Work / Exam in Hours lLA. Exam Marks CREDITS
Assignment/
Tutorials
14ELD41 | Advanced Computer Architecture 4 2 3 50 100 150 4
14ELD42X | Elective-3 4 2 3 50 100 150 4
14ELD43 | Evaluation of Project Phase-I - - - 25 - 52 1
14ELD44 Phgse-ll : Midterm evaluation of i i i o5 i o5 1
Project
14ELD45 Eyaluatlon of Project Work and B i 3 i 100+100 200 18
Viva-voce
Total 8 04 09 150 400 550 28
Grand Totdl o IV Sem.) : 2400 Marks; 94 Credits
Elective -3:
14 ELD 421 | RF and Microwave Circuit Design 14 ELPY4| Cryptographic Systems
14 ELD 422 | Image and Video Processing 14 ELD 425 vaided Microcontrollers
14 ELD 423 | Advances in VLSI Design




Note:

1

2)
3)

4)
5)

Project Phase = b weeks duration shall be carried out between dl l[AnSemesters. Candidates in consultation with guides shall carryout literature
survey / visit to Industries to finalize the topicdissertation.

Project Phase —:11L6 weeks duration during Ill Semester. Evaluasiball be taken during the Second week of the IVé&en. Total Marks shall be 25.
ProjectEvaluatior: 24 weeks duration in IV Semester.roject Work Evaluation shall be taken at the end of thdV Semeste. Project Work
Evaluation and Viva-Voce Examinations shall be amted. Total Marks shall be 250 (Phase | EvalnatZb Marks, Phase —II Evaluation: 25
Marks, Project Evaluation marks by Internal Examifgriide): 50, Project Evaluation marks by Exteraahminer: 50, marks for external and 100
for viva-voce).

Marks of Evaluation of Project

* The LLA. Marks of Project Phase — | & Il shall lensto the University along with Project Work refpatrthe end of the Semester.
During the final viva, students have to submittladl reports.
The Project Valuation and Viva-Voce will be condagtby a committee consisting of the following:

a) Head of the Department (Chairman)
b) Guide
c) Two Examiners appointed by the university. (BGutvo external examiners at least one should bsqt).



Advanced Mathematics

Subject Code - 14ELD11 IA Marks : 50

No. of Lecture Hours / Week 104 Exam. Hours 103

Total No. of Lecture Hours 150 Exam. Marks 1100
Matrix Theory

QR EL Decomposition — Eigen values using shifted @Bgorithm- Singular Value EL Decomposition - Pseudverse- Least square
approximations

Calculus of Variations

Concept of Functionals- Euler's equation — funciiodependent on first and higher order derivativeBunctionals on several dependent
variables — Iso perimetric problems- Variationallgems with moving boundaries

Transform Methods

Laplace transform methods for one dimensional weygation — Displacements in a string — Longitudinblation of a elastic bar — Fourier
transform methods for one dimensional heat condngiroblems in infinite and semi infinite rod.

Elliptic Equation

Laplace equation — Properties of harmonic functief®urier transform methods for laplace equati®uwtution for Poisson equation by Fourier
transforms method

Linear and Non Linear Programming

Simplex Algorithm- Two Phase and Big M techniqud3uality theory- Dual Simplex method. Non Lineabgramming —Constrained extremal
problems- Lagranges multiplier method- Kuhn- Tuat@nditions and solutions

Reference Books:

1. Richard Bronson;Schaum’s Outlines of Theory and Problems of MatrixOperations"”, McGraw-Hill, 1988.
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Venkataraman M K;Higher Engineering Mathematics", National Pub. Co, 1992.

Elsgolts, L.,"Differential Equations and Calculus of Variations" , Mir, 1977.
Sneddon,l.N.'Elements of Partial differential equations”, Dover Publications, 2006.

Sankara Rao, K"|ntroduction to partial differential equations” , Prentice — Hall of India, 1995

Taha H A,“Operations research - An introduction”, McMilan Publishing co, 1982.



Digital Circuits using Logic Design

Subject Code : 14ELD12 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Mark100

Threshold Logic: Introductory Concepts, Synthesis of Thresholdabeks

Reliable Design and Fault Diagnosis Hazardd~ault Detection in Combinational Circuits, Faltieation Experiments, Boolean Differences,
Fault Detection by Path Sensitizing, Detection afltiple Faults, Failure-Tolerant Design, Quaddedjico

Capabilities, Minimization, and Transformation of Sequential Machines: The Finite- State Model, Further Definitions, Cajptabs and
Limitations of Finite — State Machines, State Eglence and Machine Minimization, SimplificationloEompletely Specified Machines.
Structure of Sequential Machines:Introductory Example, State Assignments Using Bamns, The Lattice of closed Partitions, Reductiohs
the Output Dependency, Input Independence and Auatoas Clocks, Covers and Generation of closedti®asiby state splitting, Information
Flow in Sequential Machines, ELDompositions, Syeth@f Multiple Machines.

State—Ildentifications and Fault-Detection Experimets: Homing Experiments, Distinguishing Experiments, Kiae Identification, Fault-
Detection Experiments, Design of Diagnosable Mae$irSecond Algorithm for the Design of Fault DetettExperiments, Fault-Detection
Experiments for Machines which have no Distinguightequences.

Reference Books:

1. Zvi Kohavi, “Switching and Finite Automata Theory’, 2nd Edition. Tata McGraw Hill Edition
Charles Roth Jr. Digital Circuits and logic Desigr,
Parag K Lala, Fault Tolerant And Fault Testable Hardware Desigri, Prentice Hall Inc. 1985
E. V. Krishnamurthy, ntroductory Theory of Computer”, Macmillan Press Ltd, 1983
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Mishra & ChandrasekaranTheory of computer science — Automata, Languages drComputation”, 2nd Edition, PHI,2004



Digital VLSI Design

Subject Code : 14ELD13 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marks.00

MOS Transistor theory: Operation and characteristics, Threshold volt&8ypaly effect, Sub threshold conduction, Channegtiermodulation,
mobility variation, Tunneling, Drain punch througimd Hot electron effect. MOS models, small sign@l éharacteristics. CMOS inverter,
Bn/Bp ratio, noise margin, static load MOS invertersstiate inverter. Advantages of CMOS over NMOS, @84SOl technology, CMOS/Bulk
technology, latch up in bulk CMOS and its prevemtio

Principles of Digital VLSI Design using CMOS Principles of circuit design using pass transsstand transmission gates. Combinational
Logic circuit design using CMOS logic.SequentiaitoCircuit design using CMOS, Flip Flops, synchoos sequential circuits and clocked
storage elements.

Basic circuit concepts and performance estimationintroduction, Resistance Estimation Capacitancertasion and switching characteristics
of CMOS gates. Transistor Sizing, Power dissipat®ining Routing Conductors, Design Margins andd®dity.

Data Path Sub System Design:Introduction, Addition, Subtraction,Comparators, u@ters, Boolean logical operations, coding,
shifters,Multiplication.

Dynamic CMOS logic and clocking Introduction, static CMOS design, Pseudo-NMOS8uwts, Domino CMOS structure and design, Charge
sharing, Clocking, clock generation and distribatio

Semiconductor memories Read only memory (ROM) circuits, Static Read/\&memory (SRAM) circuits and Dynamic Read/Write noeyn
(DRAM) circuits, Erasable PROMs and flash memories.

Chip input and output (I/O) circuits : ESD protection, Input circuits, Output circuitgdi/dt) noise and VLSI Packaging technology.

VLSI design methodologiesVLSI design flow, design hierarchy, Concepts efgRlarity, Modularity and Locality, VLSI design &g, Design
Quality and Computer Aided Design.



Reference Books:
1. Neil Weste and K. EshragiatRrinciples of CMOS VLSI Design”: A System Perspective,Pearson Education, 2000.

Jan M, RabaeyDigital Integrated Circuits: A Design Perspective”, Prentice Hall, 2003.
Wayne, Wolf,"Modern VLSI design: System on Silicon” Pearson Education, 2005.
Sung, Mo Kang and YosufLeblebi¢CMOS Digital Integrated Circuits: Analysis and Design”, TMH, 2003
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Douglas A Pucknell and Kamran Eshraghidsgsic VLSI Design”, PHI, 2005.



Advanced Embedded Systems

Subject Code : 14ELD14 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marks.00

Typical Embedded System: Coreof the Embedded System, Memory, Sensors and AxgjaCommunication Interface, Embedded Firmware,
Other System Components.

Characteristics and Quality Attributes of EmbeddedSystems:Hardware Software Co-Design and Program Modelimgrdamental Issues in
Hardware Software Co-Design, Computational Model&mbedded Design, Introduction to Unified Modelirapnguage, Hardware Software
Trade-offs.

Embedded Hardware Design and DevelopmenEDA Tools, How to Use EDA Tool, Schematic DesigfPlace wire, Bus , port, junction,
creating part numbers, Design Rules check, Bilnaterials, Netlist creation , PCB Layout Design uil@ing blocks, Component placement,
PCB track routing.

ARM -32 bit Microcontroller family. Architecture of ARM Cortex M3 —General Purpose Re&gs, Stack Pointer, Link Register, Program
Counter, Special Register,. Nested Vector Inter@gntroller. Interrupt behavior of ARM Cortex M3xé&eptions Programming. Advanced
Programming Features. Memory Protection. Debug ifecture.

Embedded Firmware Design and DevelopmenEmbedded Firmware Design Approaches, Embedded Frenfdevelopment Languages
Real-Time Operating System (RTOS) based Embedded &gm Design Operating System Basics, Types of OS, Tasks,e83sand Threads,
Multiprocessing and Multitasking, Task Scheduliipreads, Processes and Scheduling: Putting thergetiiter, Task Communication, Task
Synchronization, Device Drivers, How to Choose diOR

The Embedded System Development EnvironmeniThe Integrated Development Environment (IDE), @yf Files Generated on Cross
compilation, Disassembler/ELDompiler, Simulatorsjltators and Debugging, Target Hardware Debugdogndary Scan.



Reference Books
1. Shibu K V,“Introduction to Embedded Systems”, Tata McGraw Hill Education Private Limited, 2009
2. Joseph Yiu;The Definitive Guide to the ARM Cortex-M3” , Newnes, (Elsevier), 2008.
3. James K Peckol, “Embedded Systems — A contempa@resign Tool”, John Weily, 2008.



Digital System Design Using Verilog

Subject Code : 14 ELD151 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Mark 100

Introduction and Methodology: Digital Systems and Embedded Systems, Binaryesgmtation and Circuit Elements, Real-World Cisuit
Models, Design Methodology.

Combinational Basics Boolean Functions and Boolean Algebra, Binaryi@gdCombinational

Components and Circuits, Verification of CombinatbCircuits.

Number Basics Unsigned and Signed Integers, Fixed and Flogimigt Numbers.

Sequential BasicsStorage elements, Counters, Sequential Datapath€ontrol, Clocked Synchronous Timing Methodology
Memories. Concepts, Memory Types, Error Detection and Qxioa.

Implementation Fabrics: ICs, PLDs, Packaging and Circuit Boards, Intermmtion and Signal Integrity.

Processor BasicsEmbedded Computer Organization, Instruction aathPInterfacing with memory.

I/O interfacing: /O devices, I/O controllers, Parallel Buses,i@érransmission, /O software.

Accelerators Concepts, case study, Verification of accelegator

Design Methodology Design flow, Design optimization, Design for test

REFERENCE BOOKS:
1. Peter J. AshendefDigital Design: An Embedded Ssytems Approach UsingERILOG” , Elesvier, 2010.



Nano Electronics

Subject Code - 14ELD152 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Marksl00

Introduction: Overview of nanoscience and engineering. Developm&iestones in microfabrication and electronicustty. Moores law and
continued miniaturization., Classification of Natrastures, Electronic properties of atoms and solisolated atom, Bonding between atoms,
Giantmolecular solids, Free electron models andggnigands, crystalline solids, Periodicity of cajfdattices, Electronic conduction, effects of
nanometerlength scale, Fabrication methods: Topndomwcesses, Bottom up processes methods for tengpthe growth of nanomaterials,
ordering of nanosystems.

Characterization: Classification, Microscopic techniques, Field iamcroscopy, scanning probe techniques, diffractiechniques: bulk,
surface, spectroscopy techniques: photon, radioéecy, electron, surface analysis and dept prdfilielectron, mass, lon beam,
Reflectrometry, Techniques for property measurenmmaethanical, electron, magnetic, thermal propertie

Inorganic semiconductor nanostructures overview of semiconductor physics. Quantum carfient in semiconductor nanostructures:
guantumwells, quantum wires, quantum dots, supBcea, band offsets, electronicdensity of states.

Fabrication techniques requirements of ideal semiconductor, epitaxiawgh of quantum wells, lithography and etchingagled edgeover
growth, growth of vicinal substrates, strain indlickots and wires, electrostatically induced dots aires, Quantum well width fluctuations,
thermally annealed quantum wells, semiconductooaastals, collidal guantum dots, self-assembategues.

Physical processesmodulation doping, quantum hall effect, resonamtalimg, charging effects, ballistic carrier trangpdnter band
absorption, intraband absorption, Light emissioocpsses, phonon bottleneck, quantumconfined stie&t,enonlinear effects, coherence and
dephasing, characterization of semiconductor namcisires: optical electrical and structural.

Methods of measuring properties:structureatomic,crystallography,microscopy,spectroscopypPries of nanoparticles: metalnano clusters,
semiconducting nanoparticles, rare gas and moledtusters, methods of synthesis(RF, chemical, tbgrsrs, pulsed laser methods) Carbon



nanostructures and its applications(field emissama shielding, computers, fuelcells, sensors, ysigdlSelf assembling nanostructured
molecular materials and devices: building blockangiples of self assembly, methods to prepare pattern nanoparticles, template
dnanostructures, liquid crystal mesophases. Nanoet@gmaterials and devices: magnetism, materralsgnetoresistance, nanomagnetism
intechnology, challenges facing nanomagnetism.
Applications: Injectionlasers, quantumcascadelasers, singlepbotirces, biologicaltagging, opticalmemories, aoul blockade devices,
photonic structures, QWIP’s, NEMS, MEMS.
Reference Books:

1. Ed Robert Kelsall,lanHamley,MarkGeoghegaNanoscale science and technologyJohn wiley and sons,2007.

2. Charles P Poole,Jr,Frank J owethstroduction to Nanotechnology” ,John wiley,copyright 2006,Reprint 2011.

3. Ed William A Goddard lll,Donald W Brenner,SergeyvitdLyshevski,Gerald J Lafraté Hand Book of Nanoscience Engineering

and Technology”,CRC press,2003



Automotive Electronics

Subject Code - 14ELD153 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Marksl00

Automotive Fundamentals Overview— Four Stroke Cycle, Engine Control, Ignition SysteSpark plug, Spark pulse generation, Ignition
Timing, Drive Train, Transmission, Brakes, Steer8ygtem, Battery, Starting System

Air/Fuel Systems— Fuel Handling, Air Intake System, Air/ Fuel Maeagent

Sensors— Oxygen (O2/EGO) Sensors, Throttle Position Se(iEB6), Engine Crankshaft Angular Position (CKPhsae, Magnetic Reluctance
Position Sensor, Engine Speed Sensor, Ignition figndensor, Hall effect Position Sensor, ShieldeddFsensor, Optical Crankshaft Position
Sensor, Manifold Absolute Pressure (MAP) Sensdirrait® gauge and Capacitor capsule, Engine Coolantperature (ECT) Sensor, Intake Air
Temperature (IAT) Sensor, Knock Sensor, Airfloweraénsor, Throttle angle sensor

Actuators — Fuel Metering Actuator, Fuel Injector, Ignitiorc#yator

Exhaust After-Treatment Systems- AIR, Catalytic Converter, Exhaust Gas Recircola{iEGR), Evaporative Emission Systems

Electronic Engine Control — Engine parameters, variables, Engine PerformanwesieElectronic Fuel Control System, Electronic itigm
control, Idle sped control, EGR Control

Communication — Serial Data, Communication Systems, ProtectiaalyBand Chassis Electrical Systems, Remote Kefasy, GPS

Vehicle Motion Control — Cruise Control, Chassis, Power Brakes, Antilocak® System (ABS), Electronic Steering Control, Bo®teering,
Traction Control, Electronically controlled suspiems

Automotive Instrumentation — Sampling, Measurement & Signal Conversion ofauaiparameters

Integrated Body —Climate Control Systems, Electronic HVAC Systenefe8/ Systems — SIR, Interior Safety, Lighting, &tdinment Systems
Automotive Diagnostics— Timing Light, Engine Analyzer, On-board diagnostiOff-board diagnostics, Expert Systems

Future Automotive Electronic Systems— Alternative Fuel Engines, Collision Avoidance Badvarning Systems, Low tire pressure warning

system, Radio navigation, Advance Driver Informatystem



Reference Books:
1. William B. Ribbens;'Understanding Automotive Electronics”, 6th EditiddAMS/Elsevier Publishing
2. Robert Bosch Gambh, Automotive Electrics Automotislectronics Systems and Components, 5th editiohn Wiley& Sons Ltd.,
2007.



ASIC Design

Subject Code - 14ELD154 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Marksl00

Note: All Designs Will Be Based On VHDL

Introduction : Full Custom with ASIC, Semi custom ASICS, Stamd@ell based ASIC, Gate array based ASIC, Charthgbge array, Channel
less gate array, structured get array, Programniadile device, FPGA design flow, SIC cell libraries
Data Logic Cells Data Path Elements, Adders, Multiplier, ArithneeDperator, /O cell, Cell Compilers
ASIC Library Design: Logical effort: practicing delay, logical areadatogical efficiency logical paths, multi stage Iseloptimum delay,
optimum no. of stages, library cell design.
Low-Level Design Entry: Schematic Entry: Hierarchical design. The celtdily, Names, Schematic, Icons & Symbols, Nets, raetiie entry
for ASIC’S, connections, vectored instances anegbguldit in place attributes, Netlist, screeneckBannotation.
Programmable ASIC: programmable ASIC logic cell, ASIC I/O cell.
A Brief Introduction to Low Level Design Language an introduction to EDIF, PLA Tools, an introdwctito CFI designs representation. Half
gate ASIC. Introduction to Synthesis and Simulation
ASIC Construction Floor Planning and Placement AndRouting: Physical Design, CAD Tools, System Partitioniggtimating ASIC size,
partitioning methods. Floor planning tools, I/O goalver planning, clock planning, placement algonih iterative placement improvement,
Time driven placement methods. Physical Design fipebal Routing, Local Routing, Detail Routing, $j@ Routing, Circuit Extraction and
DRC.
Reference Books:

1. M.J.S .Smith;Application - Specific Integrated Circuits”, Pearson Education, 2003.

2. Jose E.France, YannisTsividif)esign of Analog-Digital VLSICircuits for Telecommunication and signal processing,’ Prentice

Hall, 1994.



3. MalcolmR.Haskard; Lan. C. MayAnalog VLSI Design - NMOSand CMOS”, Prentice Hall, 1998.

4. Mohammed Ismail and Terri FieZAnalog VLSI Signal andinformation Processing”, McGraw Hill, 1994.



Simulation Modelling and Analysis

Subject Code - 14ELD155 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marks.00

Basic simulation modeling:nature of simulation, system models, discrete esenulation, single server simulation, alternatagproaches, other
types of simulation.
Building valid, credible and detailed simulation malels Techniques for increasing model validity and dv#éitly, comparing real world
observations
Selecting input probability distributions. Useful probability distributions, assessing sampldependence, activity I, Il and Ill. Models afiegal
process.
Random numbers generators:linear congruential, other kinds, testing randommbear generators. Random variate generation: apipesac
continuous random variates, discrete random vaiatarelated random variates.
Output data analysis Statistical analysis for terminating simulatioremalysis for steady state parameters. Comparitgynative system
configurations. Confidence intervals. Variance ctun techniques. Antithetic and Control variates.
Reference Books:

1. Jerry Banks, Discrete event system simulation’Pearson, 2009

. Averill Law “ Simulation modeling and analysis; MGH 4n edition, 2007

. Seila, Ceric, TadikamallaApplied simulation modeling”, Cengage, 2009.

N. Viswanadham, Y. NarahariPérformance modeling of automated manufacturing syems”, PHI, 2000

2

3

4. George S. FishmanDiscrete event simulation’; Springer, 2001

5

6. Frank L. SeveranceSYystem modeling and simulation; Wiley, 2009
7

K. S. Trivedi, ‘Probability and stastistics with reliability queuing and computer science applications'PHI, 2007.



Digital Electronics Lab -1

Subject Code : 14ELD16 IA Marks : 25
No. of Lecture Hours /week : 03 Exam Hour93
Total no. of Lecture Hours : 42 Exam Mark$s0

Design Using Cadence ORCAD
1. Design of 3% Digit Digital Voltmeter
Design of Monolithic function Generator.
Design of Regulator Power supplies.
Design of Batch counter using TTL ICs.
Design of DAC and ADC.
Design of Electronic P, PI, PID and ON/OFF conad|

Design of Programmable Timers.
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Design of filters and resonance circuits.

VLSI DIGITAL DESIGN
FPGA DIGITAL DESIGN
VLS| Front End Design programs:
Programming can be done using any complier. Dovau line programs on FPGA/CPLD boards and performtasteng may be done using
pattern generator (32 channels and logic analy@dripscope pro apart from verification by simulatiwith any of the front end tools
1. Write Verilog code for the design of 8-bit
I. Carry Ripple Adder
ii. Carry LookAhead adder
lii. Carry Skip Adder



iv. BCD Adder &Subtracter
2. Write Verilog Code for 8-bit
I. Array Multiplication (Signed and Unsigned)
ii. Booth Multiplication (Radix-4)
3. Write Verilog code for 4/8-bit
I. Magnitude Comparator
ii. LFSR
lii.Parity Generator
iv.Universal Shift Register
4. Write Verilog Code for 3-bit Arbitary Counter ¢enerate 0,1,2,3,6,5,7 and repeats.
5. Design a Mealy and Moore Sequence Detector 0senidpg to detect Sequence.
Eg 11101 (with and without overlap) any sequerarebe specified
6. Design a FIFO and LIFO buffers in Verilog andiffeits Operation.
7. Design a coin operated public Telephone uniiguMealy FSM model with following operations
I. The calling process is initiated by lifting theceiver.
ii. Insert 1 Rupee Coin to make a call.
iii. If line is busy, placing the receiver on hoslkould return a coin
iv. If line is through, the call is allowed for @@conds at the 45th second prompt another 1 Rupedocbe inserted, to continue the call.
v. If user doesn't insert the coin within 60 secotite call should be terminated.
vi. The system is ready to accept new call requésin the receiver is placed on the hook.
vii. The FSM goes 'out of order' state when thera Line Fault.

Note: Implementing the above designs on Xilinx/fdi€ypress/equivalent based FPGA/CPLD kits



Modern DSP

Subject Code - 14ELD21 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Mark<00

Goal of the course- Advances in Digital Signal Processing involveiafale sampling rates and thus the multirate signatessing and hence
their applications in communication systems andhaigrocessing. It is intended to introduce a basigrse in multirate signal processing
especially meant for students of branches elidimé/ Tech courses in EC related disciplines.

Introduction and Discrete Fourier Transforms: Signals, Systems and Processing, Classificatio8igials The Concept of Frequency in
Continuous-Time and Discrete-Time Signa@salog-to-Digital and Digital-to-Analog ConversioRrequency-Domain Sampling: The Discrete
Fourier TransformProperties of the DFTLinear Filtering Methods Based on the DFT (Ref.aghl & 7)

Design of Digital Filters: General Considerations, Design of FIR Filters, Besf IIR Filters from Analog Filters, Frequencyahsformations.
(Ref.1Chap.10)

Multirate Digital Signal Processing: Introduction, EL Dimation by a factor ‘D’, Interpattion by a factor ‘I', Sampling rate Conversion &y
factor ‘I/D’, implementation of Sampling rate coms®n, Multistage implementation of Sampling rabewersion, Sampling rate conversion of
Band Pass Signals, Sampling rate conversion byrlaitraay factor, Applications of Multirate Signalrdtessing, Digital Filter banks, Two
Channel Quadrature Mirror Filter banks, M-ChannklEpank. (Ref.1 Chap.11)

Adaptive Filters: Applications of Adaptive Filters, Adaptive DireEbrm FIR Filters- The LMS Algorithm, Adaptive DaeForm Filters-RLS
Algorithm. (Ref.1 Chap.13)

Reference Books:

1. Proakis and ManolakisDigital Signal Processing, Prentice Hall 1996. (Fourth Edition).

2. Roberto Cristi, Modern Digital Signal Processing, Cengage Publishers, India, (Erstwhile Thompsohlieations), 2003.

3. S.K. Mitra, ‘Digital Signal Processing: A Computer Based Approdt’, Il Ed, Tata McGraw Hill, India, 2007.



4. E.C. Ifeachor and B W Jarvidigital Signal Processing, a practitioners approacfi Il Edition, Pearson Education, India, 2002 Rapri



Coding Theory

Subject Code - 14ELD22 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marksl00

Information and Entropy: Sources of information, BMnd Markov. Properties of Entropy. Entropy obmfiation sources, Extension of a DMS.
Information channels, probability relations in aohel, A Priori, A Posteriori Entropies, Equivocatj Mutual information, Capacity of BSC,
BEC, Noiseless and deterministic channels.
Source coding: Uniquely EL Dodable codes, Instaswas codes and its construction, Average lengtra afode, Bounds for Average
Length,Kraft'sinequality. R-ary compact codes. Ceffieiency, Redundancy. Shannon-Fano and Huffnoalec
Algebra: Groups, rings and fields, properties pité fields, Galois field arithmetic and its realiion, Vector spaces, Matrices.
Channel Coding: Block codes, Minimum distance bfack code, Singleton bound. Performance of Codasaming codes. Cyclic codes, Golay
Codes BCH codes, R-S codes. Convolutional codésrbiAlgorithm. LDPC Codes.
Reference Books:

1. S. Linand D. J. Costello Jirror Control Coding” , Pearson Prentice Hall, 2004

2. T. K. Moon,“Error Correction Coding: Mathematical Methods And Algorithms” , Student EditionJohn Wiley & Sons, 2005



Digital Signal Compression

Subject Code : 14ELD23 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marks.00

Introduction: Compression techniques, Modeling & coding, Distortcriteria, Differential Entropy, Rate Distortidrheory, Vector Spaces,
Information theory, Models for sources, Coding +quely ELDodable codes, Prefix codes, Kraft McMillenequality

Quantization: Quantization problem, Uniform Quantizer, Adaptivea@tization, Non-uniform Quantization; Entropy cdd@uantization, Vector
Quantization, LBG algorithm, Tree structured VQruBtured VQ, Variations of VQ — Gain shape VQ, Meamoved VQ, Classified VQ,
Multistage VQ, Adaptive VQ, Trellis coded quantipat

Differential Encoding: Basic algorithm, Prediction in DPCM, Adaptive DPCDBEIlta Modulation, Speech coding — G.726, Imagengnd
Transform Coding: Transforms — KLT, DCT, DST, DWHT; Quantization amdding of transform coefficients, Application to dge
compression — JPEG, Application to audio compr@ssio

Sub-band Coding: Filters, Sub-band coding algorithm, Design of filleanks, Perfect reconstruction using two chanitelr foanks, M-band
QMF filter banks, Poly-phase ELDomposition, Bitogihtion, Speech coding — G.722, Audio coding — MRIEGio, Image compression
Wavelet Based CompressionWavelets, Multiresolution analysis & scaling fumctj Implementation using filters, Image compressidaZ\W,
SPIHT, JPEG 2000

Analysis/Synthesis SchemeSpeech compression — LPC-10, CELP, MELP, Image Cesspn — Fractal compression

Video Compression:Motion compensation, Video signal representatiolgoAthms for video conferencing & videophones 261, H. 263,
Asymmetric applications — MPEG 1, MPEG 2, MPEG £BG 7, Packet video

Lossless Coding:Huffman coding, Adaptive Huffman coding, Golomb esd Rice codes, Tunstall codes, Applications offtdah coding,
Arithmetic coding, Algorithm implementation, Appéitons of Arithmetic coding, Dictionary techniqued.Z77, LZ78, Applications of LZ78 —
JBIG, JBIG2, Predictive coding — Prediction withrtd match, Burrows Wheeler Transform, Applicasen CALIC, JPEG-LS, Facsimile coding
—-T.4,T.6.



Reference Books:
1. K. Sayood“Introduction to Data Compression" Harcourt India Pvt. Ltd. & Morgan Kaufmann Pudblers, 1996.
2. N. Jayant and P. NollDigital Coding of Waveforms: Principles and Applications to Speech and Videt Prentice Hall, USA, 1984.
3. D. Salomon, Data Compression: The Complete Referen&eSpringer, 2000.
4. Z. Liand M.S. Drew“Fundamentals of Multimedia,” Pearson Education (Asia) Pte. Ltd., 2004.



Real Time Operating Systems

Subject Code : 14ELD24 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marksl00

Introduction to Real-Time Embedded SystemsBrief history of RealTime Systems, A brief histaf Embedded Systems.

System Resources Resource Analysis, Real-Time Service Utility,Silleng Classes, The Cyclic Esecutive, Scheduler c€pts,
PreemptiveFixed Priority Scheduling Policies, Reahe OS, Thread Safe ReentrantFunctions.

Processing Preemptive Fixed-Priority Policy, Feasibility, teavViontonicleast upper bound, Necessary and Sefffidieasibility, Deadline —
Monotonic Policy, Dynamic priority policies.

I/O Resources Worst-case Execution time, Intermediate I/O, Exienefficiency, I1/0O Architecture.

Memory: Physical hierarchy, Capacity and allocation, Sthélemory,ECC Memory, Flash file systems.

Multi-resource ServicesBlocking, Deadlock and livestock, Critical sectidngprotect shared resources, priority inversion.

Soft Real-Time ServicesMissed Deadlines, QoS, Alternatives to rate momigtpolicy, Mixed hardand soft real-time services.

Embedded System ComponentBirmware components, RTOS system software mechaniSoftwareapplication components.

Debugging Components€Execptions assert, Checking return codes, Single-debugging, kernelscheduler traces, Test acaass, Jrace
ports, Power-On self test anddiagnostics, Extaastlequipment, Application-level debugging.

Performance TuningBasic concepts of drill-down tuning, hardware pmarted profiling and tracing, Building performano®nitoring into
software, Path length, Efficiency, and Call freguyerFundamental optimizations.

High availability and Reliability Design:Reliability and Availability, Similarities and ddrences, Reliability, Reliablesoftware, Available
software, Design tradeoffs, Hierarchical applicasidor Fail-safe design.

Design of RTOS- PIC microcontroller. (Chap 13 of book MykePrepko



Reference Books:
1. Sam Siewert;Real-Time Embedded Systems and ComponentsCengage Learning India Edition, 2007.
2. MykePredko,'Programming and Customizing the PIC microcontroller” , 3rd Ed, TMH, 2008.
3. Dreamtech Software TeartProgramming for Embedded Systems’, Jhon Wiley, India Pvt. Ltd., 2008.



VLSI Design and Verification

Subject Code - 14ELD251 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Mark 100

Note: Today, the complexity of the VLSI integrated ciits that are being designed is so large that ficexs verification presents a major
challenge to the design team. The fact that IP fmautiple sources are integrated todayto createsges-on-chip design further complicates the
matter. Simulationbased verification techniqueg tere developed in the past are considered inadeda-day, since they require too many
test cases and require too much development tidewantime. Raising the level of abstraction toigiesan help bring down the simulation

cost. Formal specification and verification teclugg are another way to address the challenge frdesrification.

Importance of Design Verification What is verification? What is attest bench? Treartance of verification, Reconvergence modelfabr
verification, Equivalence checking, Model checkikgnctional verification.[Refl- Chapterl]

Functional verification approaches Black box verification, white box verificationyrey box verification. Testing versus verificatiostan
based testing, design for verification. Verificati®use. The cost of verification.[Refl- Chapterl]

Verification Tools: Linting tools: Limitations of linting tools, lintig verilog source code, linting VHDL source codatitig OpenVera and e-
source code, code reviews. Simulators: Stimulus rasgonse, Event based simulation, cycle basedlaiony Co-simulators, verification
intellectual property: hardware modelers, waveforewers.[Ref1-Chapter2]

Code Coveragestatement coverage, path coverage, expressi@rage, FSM coverage, what does 100%coverage meactdnal coverage:
Item Coverage, cross coverage, Transition coverageat does 100% functional mean? Verification laages: Assertions: simulation based
assertions, formal assertions proving. Metrics: €@lated metrics, Quality related metrics, intetipg metrics.[Refl-Chapter2]

The verification plan: The role of verification plan: specifying the vaedtion plan, defining the first success. Levelwveiffication: unit level
verification, reusable components verification, 8Sand FPGA verification, system level verificatidmpard level verification, verifying

strategies, verifying responses. [Refl-Chapter3]



From specification to features component level feature, system level featuresprBypes to look for?, prioritise, design for Weation.
Directed test bench approaches group into testscdgmm test cases to test benches, measuring gafgCoverage driven random based
approach: Measuring progress, From features tdifurad coverage, from features to test bench, Features to generators, directed test cases.
[Refl-Chapter3]
Static Timing Verification : Concept of static timing analysis. Cross talk angse. Limitations of STA. slew of a wave form e8kbetween the
signals, Timing arcs and unateness, Min and Maingnpaths, clock domains, operating conditiongjoai path analysis, falsepaths, Timing
models. [Ref2 Chapter 1, 2, 3, 8]
Physical Design Verification Layout rule checks and electrical rule checkga$itic extraction. Antenna, Crosstalk and NoiSeoss talk
glitch analysis, crosstalk delayanalysis, timingfiation [Ref4 Chapter 8]
IP-Reuse in modern-day SoC:SoC Integration and the problem of verificationlBtbased designs. Verification IP and their impoce
Formal Verification: SAT BDDs, Symbolic Model Checly with BDDs, Model Checking using SAT, Equivalen€Checking. [Ref 5, Ref3
Chapter 1, 2]
Reference Books

1. JanickBergeror'Writing testbenches: functional verification of HDL models”, 2" edition ,Kluwer Academic Publishers,2003
JayaramBhasker,RakeshChadi®&atic Timing Analysis for Nanometer Designs”A practical approach, Springer publications
S.Minato“Binary Decision diagram and applications for VLSICAD” , Kulwer Academic pub November 1996

PrakashRashinkar, PeterPaterson,Leena SBygtem on a Chip Verification”, Kulwer Publications.

a bk 0N

http://lwww.cse.psu.edu/~vijay/verify/instructorstt




Synthesis and Optimization of Digital Circuits

Subject Code - 14ELD252 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marks.00

Introduction : Microelectronics, semiconductor technologies aincuit taxonomy, Microelectronic design stylespquuter aided synthesis and
optimization.

Graphs: Notation, undirected graphs, directed graphs,@patorial optimization, Algorithms, tractable amdractable problems, algorithms
for linear and integer programs, graph optimizapooblems and algorithms, Boolean algebra and Appbns.

Hardware Modeling: Hardware Modeling Languages, distinctive featurgsuctural hardware language, Behavioural hardwanguage,
HDLs used in synthesis, abstract models, structlmge networks, state diagrams, dataflow and secgug graphs, compilation and
optimization techniques.

Two Level Combinational Logic Optimization: Logic optimization, principles, operation on tie@vel logic covers, algorithms for logic
minimization, symbolic minimization and encodingperty, minimization of Boolean relations.

Multiple Level Combinational Optimizations: Models and transformations for combinational r@#s, algebraic model, Synthesis of testable
network, algorithm for delay evaluation and optiatian, rule based system for logic optimization.

Sequential Circuit Optimization: Sequential circuit optimization using state baseadels, sequential circuit optimization using ratyv
models.

Schedule Algorithms: A model for scheduling problems, Scheduling witkeurce and without resource constraints, Scheglaligorithms for
extended sequencing models, Scheduling Pipe limedits.

Cell Library Binding : Problem formulation and analysis, algorithms Iforary binding, specific problems and algorithnas fibrary binding
(lookup table F.P.G.As and Anti fuse based F.P.§; e based library binding.

Testing: Simulation, Types of simulators, basic componeft& simulator, fault simulation Techniques, Autiio test pattern generation
methods (ATPG), design for Testability (DFT) Teajues.



Reference Books:
1. Giovanni De Micheli;'Synthesis and Optimization of Digital Circuits”, Tata McGraw-Hill, 2003.
2. SrinivasDevadas, AbhijitGhosh, and Kurt KeutZengic Synthesis”, McGraw-Hill, USA, 1994.
3. NeilWeste and K. EshragiatPrinciples of CMOS VLSI Design: A System Perspectie”, 2" edition, Pearson Education (Asia) Pte.
Ltd., 2000.
4. KevinSkahill,“"VHDL for Programmable Logic”, Pearson Education(Asia) Pvt. Ltd., 2000



MEMS

Subject Code - 14ELD253 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marks.00

Overview of MEMS & Microsystems. MEMS & Microsystems, Typical MEMS and Micro systeproducts — features of MEMS, The
multidisciplinary nature of Microsystems design andnufacture, Applications of Microsystems in aubtine industry, health care industry,
aerospace industry, industrial products, consumayets and telecommunications.

Scaling Laws in Miniaturization: Introduction to scaling, scaling in geometry, soglin rigid body dynamics, scaling electrostaticcés,
electromagnetic forces, electricity, scaling indlmmechanics & heat transfer.

Transduction Principles in MEMS & Microsystems: Introduction, Micro sensors — thermal, radiatiorgaianical, magnetic and bio —
sensors, Micro actuation, MEMS with micro actuators

Microsystems Fabrication Processintroduction, Photolithography, lon-implantationtfalsion, oxidation, CVD, PVD, etching and matesial
used for MEMS, Some MEMS fabrication processesfasar micro-machining, bulk micromachining, LIGA pess, LASER micro
machining, MUMPS, FAB-less fabrication.

Micro System Design and Modeling:Introduction, Design considerations: Process deswgchanical design, Modeling using CAD tools:
ANSYS / Multiphysics or Intellisuite or MEMS CAD,datures and Design considerations of RF MEMS, Desansiderations of Optical
MEMS (MOEMS), Design and Modeling: case studiey Cantilever beam ii) Micro switches iii) MEMS bas&MART antenna in mobile
applications for maximum reception of signal in mfijmg communication conditions and iv) MEMS basadranmirror array for control and
switching in optical communications.

Micro system packaging: Over view of mechanical packaging of micro elecitenmicro system packaging, Interfaces in microtesys
packaging, Packaging technologies.



Reference Books:
1. Tai Ran Hsu;MEMS and Micro Systems : Design and Manufacture’, Tata McGraw Hill, 2002
2. Boca Raton{MEMS and NEMS: Systems, Devices and Structures"CRC Press, 2002
3. J. W. Gardner and V. K. VardatMicro Sensors MEMS and SMART Devices’, John Wiley, 2002
4

. N. Maluf, “Introduction to Micro Mechanical Systems Engineerng, Artech House”, Norwood, MA, 2000.



Multimedia Communication

Subject Code - 14ELD254 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marksl00

Multimedia Communications: multimedia information representation, multimedietworks, multimedia applications, network QoS and
application QoS.
Information Representation: text, images, audio and video, Text and image cesgion, compression principles, text compressioage
compression. Audio and video compression, audiopzession, video compression, video compressiorcipies, video compression standards:
H.261, H.263, P1.323, MPEG 1, MPEG 2, Other coflimmats for text, speech, image and video.
Detailed Study of MPEG 4 coding of audiovisual objects, MPEG 4 systems,H@P4 audio and video, profiles and levels. MPEG 7
standardization process of multimedia content dason, MPEG 21 multimedia framework, Significargatures of JPEG 2000, MPEG 4
transport across the Internet.
Synchronization: notion of synchronization, presentation requirersgreference model for synchronization, Introductio SMIL, Multimedia
operating systems, Resource management, procesgjement techniques.
Multimedia Communication Across Networks: Layered video coding, error resilient video codiaghniques, multimedia transport across IP
networks and relevant protocols such as RSVP, RTEP, DVMRP, multimedia in mobile networks, multidie in broadcast networks
Reference Books:

1. Fred Halsall;Multimedia Communications”, Pearson education, 2001

2. K. R. Rao, Zoran S. Bojkovic, Dragorad A. Milovamgv'Multimedia Communication Systems”, Pearson education, 2004
Raif steinmetz, Klara NahrstedMultimedia: Computing, Communications and applications”, Pearson education, 2002

Tay Vaughan, Multimedia: Making it work” , 6th edition, Tata McGraw Hill, 2004
John Billamil, Louis Molina;‘Multimedia: An Introduction” , PHI, 2002

o g ks~ w

Pallapa VenkataramiMultimedia Information Systems” , Pearson education (In Press), 2005



Spread Spectrum Communication

Subject Code - 14ELD255 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Mark 100

Review of digital communication concepts, direasnce and frequency hop spread spectrum systems.

Hybrid direct sequence/frequency hop spread spact@omplex envelop representation of spread spactignals.

Sequence generator fundamentals, Maximum lengtesegs. Gold and Kasami codes, Nonlinear Code gemsr

Spread spectrum communication system model, Peaforen of spread spectrum signals in jamming envieorig) Performance of spread
spectrum communication systems with and withouvéwd error correction.

Diversity reception in fading channels, Celluladicaconcept, CDMA cellular systems. Examples of CBINkellular systems. Multicarrier
CDMA systems. CDMA standards

Reference Books:
1. R. L. Peterson, R. E. Zeimer and D. E. Bofthtroduction to Spread Spectrum Communications”, Pearson, 1995.

2. J. D. Proakis and M. SalehDigital Communication” , McGraw Hill, 2008
3. A. J. Viterbi,"CDMA: Principles of Spread Spectrum Communications, Addision Wesley, 1995.
4. S. Verdu,"Multiuser Detection” , Cambridge University Press, 1998



Digital Electronics Lab -2

Subject Code : 14ELD26 IA Marks : 50
No. of Lecture Hours /week : 03 Exam Hour93
Total no. of Lecture Hours : 42 Exam Mark 100

Graphical Programming using LabVIEW

Design of 4 bit Adders (CLA, CSA, CMA, Parallel aaid)

Design of Binary Subtractors

Design of Encoder (8X3), ELDoder(3X8)

Design of Multiplexer (8X1), and Demultiplexer (1X8

Design of code converters & Comparator

Design of FF (SR, D, T, JK, and Master Slave welagls)

Design of registers using latches and flip-flops

Design of 8 bit Shift registers

Design of Asynchronous & Synchronous Counters

ARM-CORTEX M3

[Programming to be done using Keiluvision 4 and dowoad the program on to a M3 evaluation board suchas NXP LPC1768 or
ATMEL ATSAM3U].

Write an Assembly language program to calculate91@+......... +1

Write a Assembly language program to link Multiplgect files and link them together.
Write a Assembly language program to store daRAM.

Write a C program to Output the "Hello World" megsaising UART.

Write a C program to Design a Stopwatch using rofgs.



Write an Exception vector table in C

Write an Assembly Language Program for locking aéwu

Write a SVC handler in C. Use the wrapper codexteaet the correct stack frame starting locatione T handler can then use this to extract
the stacked PC location and the stacked registeeva



Advanced Computer Architecture

Subject Code - 14ELDA41 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Marksl00

Introduction and Review of Fundamentals of Compiitesign: Introduction; Classes computers; Defintoghputer architecture; Trends in
Technology; Trends in power in Integrated Circuitsends in cost; Dependability, Measuring, repgrtand summarizing Performance;
Quantitative Principles of computer design; Perfanoe and Price-Performance; Fallacies and piti@ise studies.

Some topics in Pipelining, Instruction —Level Phalgdm, Its Exploitation and Limits on ILP: Intradtion to pipelining, ILP; Crosscutting
issues, fallacies, and pitfalls with respect toepipng; Basic concepts and challenges of ILP;eCatsidy of Pentium 4, Fallacies and pitfalls.
Introduction to limits in ILP; Performance and eféincy in advanced multiple-issue processors.

Memory Hierarchy Design, Storage Systems: Reviewasic concepts; Crosscutting issues in the dedigmemory hierarchies; Case study of
AMD Opteron memory hierarchy; Fallacies and piffail the design of memory hierarchies. Introductmistorage Systems; Advanced topics
in disk storage.

Definition and examples of real faults and failurelO performance, reliability measures, and Ibemarks; Queuing theory; Crosscutting
issues; Designing and evaluating an I/O systeme-liiternet archive cluster; Case study of NetAA BB filer; Fallacies and pitfalls.
Hardware and Software for VLIW and EPIC Introdanti Exploiting Instruction-Level Parallelism Statiky, Detecting and Enhancing Loop-
Level Parallelism, Scheduling and Structuring CtmtéParallelism, Hardware Support for Exposing

Parallelism: Predicated Instructions, Hardware ®upfor Compiler Speculation, The Intel 1A-64 Artdcture and Itanium Processor,
Concluding Remarks.

Large-Scale Multiprocessors and Scientific Applmas Introduction, Interprocessor Communicatiorne TCritical Performance Issue,
Characteristics of Scientific Applications, Synammation: Scaling Up, Performance of Scientific Apations on Shared-Memory
Multiprocessors, Performance Measurement of Pafatiecessors with Scientific Applications, Implertieg Cache Coherence, The Custom

Cluster Approach: Blue Gene/L, Concluding Remarks.



Computer Arithmetic: Introduction, Basic Techniquef Integer Arithmetic, Floating Point, FloatingiRb Multiplication, Floating-Point
Addition, Division and Remainder, More on FloatiRgint Arithmetic, Speeding Up Integer Addition, 8gag Up Integer Multiplication and
Division, Fallacies and Pitfalls.

Reference Books:

1. Hennessey and Pattersti@omputer Architecture A Quantitative Approach” , 4th Edition, Elsevier, 2007.

2. Kai Hwang,"Advanced Computer Architecture - Parallelism, Scaability, Programmability” , 2nd Edition



RF and Microwave Circuit

Subject Code - 14ELD421 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Marksl00

Wave Propagation in Networks: Introduction to RF/Microwave Concepts and applmasi; RF Electronics Concepts; Fundamental Conaep®ave
Propagation; Circuit Representations of two porfNRF networks

Passive Circuit Design:The Smith Chart, Application of the Smith ChartDistributed and lumped element circuit applicatioBgsign of Matching
networks.

Basic Considerations in Active Networks:Stability Consideration in Active networks, Gainr@alerations in Amplifiers, Noise ConsiderationsAictive
Networks.

Active Networks: Linear and Nonlinear Design: RF/MW Amplifiers Sm&8lignal Design, Large Signhal Design, RF/MW OsdailtaDesign, RF/MW
Frequency Conversion Rectifier and Detector Dedigjrer Design, RF/MW Control Circuit Design, RF/Mittegrated circuit design.
Reference Books:

1. Matthew M. RadmaneshRadio Frequency and Microwave Electronics lllustragd," Pearson Education (Asia) Pte. Ltd., 2004.

2. Reinhold Ludwig and Pavel BretchkdyRF Circuit Design: Theory and Applications,” Pearson Education (Asia) Pte. Ltd., 2004.



Image and Video Processing

Subject Code - 14ELDA422 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour€93
Total no. of Lecture Hours : 50 Exam Marksl00

Introduction: 2D systems, Mathematical preliminaries — FourieaniBform, Z Transform, Optical & Modulation transfenction, Matrix
theory, Random signals, Discrete Random fieldsc@aledensity function.(Ref.1,Chap.2)

Image Perception: Light, Luminance, Brightness, Contrast, MTF of thisual system, Visibility function, Monochrome wsi models,
Fidelitycriteria, Color representation, Chromaticidiagram, Color coordinate systems, Color diffeermeasures, Color vision model,
Temporal properties of vision. (Ref.1, Chap.3)

Image Sampling and Quantization: Introduction, 2D sampling theory, Limitations inngaling & reconstruction, Quantization, Optimal
guantizer, Compander, Visual quantization. (Retiap.4)

Image Transforms: Introduction, 2D orthogonal & unitary transformgpperties of unitary transforms, DFT, DCT, DST, Hathrd, Haar,
Slant, KLT, SVD transform. (Ref.1, Chap.5)

Image Representation by Stochastic Modeldntroduction, one dimensional Causal models, AR emdNon-causal representations, linear
prediction in two dimensions. (Ref.1, Chap.6)

Image Enhancement:Point operations, Histogram modeling, spatial ofp@na, Transform operations, Multi-spectral imagbancement, false
color and Pseudo-color, Color Image enhancemept.RChap.7)

Image Filtering & Restoration: Image observation models, Inverse &Wiener filteyidgpurier Domain filters, Smoothing splines and
interpolation, Least squares filters, generalizedeise, SVD and Iterative methods, Maximum entropgtoration, Bayesian methods,
Coordinate transformation& geometric correctiorinBlde-convolution. (Ref.1, Chap.8)

Image Analysis & Computer Vision: Spatial feature extraction, Transform features, eEdigtection, Boundary Extraction, Boundary
representation, Region representation, Moment septation, Structure, Shape features, Texture, éSeeatching & detection, Image

segmentation, Classification Techniques. (Ref..5pC9)



Image Reconstruction from Projections: Introduction, Radon Transform, Back projection @per, Projection theorem, Inverse Radon
transform, Fourier reconstruction, Fan beam recaastn, 3D tomography. (Ref.1,Chap.10)
Image Data Compressionintroduction, Pixel coding, Predictive techniquésansform coding, Inter-frame coding, coding of tiwoe images,
Image compression standards. (Ref.1, Chap.11)
Video Processing:Fundamental Concepts in Video — Types of video agnAnalog video, Digital video, Color models ird&o, Video
Compression Techniques — Motion compensation, 8daranotion vectors, H.261,H.263, MPEG |, MPEGVIREG 4, MPEG 7 and beyond,
Content based video indexing. (Ref.4)
Reference Books:

1. Anil K. Jain,“Fundamentals of Digital Image Processing,"Pearson Education (Asia) Pte. Ltd./Prentice Hialhdia, 2004.

2. Z.Liand M.S. Drew;Fundamentals of Multimedia” Pearson Education (Asia) Pte. Ltd., 2004.

3. R. C. Gonzalez and R. E. WoodBgital Image Processing” 2nd edition, Pearson Education (Asia) Pte. Ltdifce Hall of India,
2004.
M. Tekalp,"“Digital Video Processing”, Prentice Hall, USA, 1995.

B



Advances in VLSI Design

Subject Code - 14ELD423 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Mark 100

Review of MOS Circuits MOS and CMOS static plots, switches, comparisstwvben CMOS and Bl - CMOS.
MESFETS: MESFET and MODFET operations, quantitative dggimn of MESFETS.
MIS Structures and MOSFETS: MIS systems in equilibrium, under bias, small signzeration of MESFETS and MOSFETS.
Short Channel Effects and Challenges to CMOS Short channel effects, scaling theory, processihgllenges to further CMOS
miniaturization
Beyond CMOS: Evolutionary advances beyond CMOS, carbon Nanotub@sventional vs. tactile computing, computing,lesalar and
biological computing Mole electronics-molecular Beoand diode- diode logic. Defect tolerant compmytin
Super Buffers, Bi-CMOS and Steering Logic:ntroduction, RC delay lines, super buffers- An NBl®uper buffer, tri state super buffer and
pad drivers, CMOS super buffers, Dynamic ratio lesgerters, large capacitive loads, pass logic,gi@sg of transistor logic, General
functional blocks -NMOS and CMOS functional blocks.
Special Circuit Layouts and Technology Mapping:Introduction, Talley circuits, NAND-NAND, NOR- NORand AOI Logic, NMOS,
CMOS Multiplexers, Barrel shifter, Wire routing antbdule layout.
System Design:CMOS design methods, structured design methodaje§tes encompassing hierarchy, regularity, mouul& locality,
CMOS Chip design Options, programmable logic, Pangnable inter connect, programmable structure, @ateys standard cell approach,
Full custom design.
Reference Books:

1. Kevin F Brennanfhtroduction to Semi Conductor Device€, Cambridge publications

2. Eugene D Fabriciudtitroduction to VLSI Design”, McGraw-Hill International publications

3. D.APucknell ‘Basic VLSI Desigri, PHI Publication



4. Wayne Wolf, ‘Modern VLSI Design” Pearson Education, SecondEdition , 2002



Cryptographic Systems

Subject Code 14 ELDA424 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Marksl 00

Overview: Services, Mechanisms and attack modelsddéyl for network security, Symmetric cipher mod8bstitution techniques,
Transposition techniques, Rotor machine, Stegapbgra
Block Ciphers and DES: Block cipher design prinegplBlock cipher modes of operation. Differentiadl d.inear cryptanalysis 3DES, Rijndael
system, AES, IDEA Fermat's and Euler's theorem,-8ighotation, Chinese Remainder Theorem, Fields,u@grasomorphism, Discrete
Logarithm, Pohlig-Hellman algorithm, Pollard’s gectorization, pollard rho factorization algorithm.
Public Key Cryptography and RSA: Principles of paliley cryptosystems, RSA algorithm, Integer Faztdion and RSA, Miller-Rabin Test,
Massey-Omura, ElIGamal crypto systems, KnapsacKkgmb
Other Public Key Crypto Systems and Key Managemkerly management, Diffie-Hellman key exchange, DHhwnultiple participants,
Elliptic curve arithmetic, Elliptic curve cryptogrhy, Analog of Massey —Omura, Analog of ElGamalptoy systems. Elliptic curve
factorization - pollard’s p-1 method, Lenstra’sgit curve factorization algorithm, Hyper elliptotirve cryptography.
Message Authentication and Hash Functions: Authatitin requirements, Authentication functions, Megs authentication codes, Hash
functions, Security of hash functions and MAC.
Digital Signature and Authentication Protocol: Dédisignature, Authentication protocols, Digitafjisature standard, RSA digital signatures,
ElGamal digital signatures and DSA, ECDSA Zero-klemge proofs, Secret sharing schemes, Identificatahemes.
Reference Books:

1. Neal Koblitz,“A Course in Number Theory and Cryptography”, -2nd Edition, Springer Verlag

2. Jeffrey Hoffstein,JillPipher,Joseph H. Silverma&hn, Introduction to Mathematical Cryptography” -Springer 2008

3. Behrouz A .Forouzan, DebdeeepMukhopadhy&yyptography and Network Security”, 2nd Edition, McGraw Hill

4. William Stallings,“Cryptography and Network Security” , 4thEdition, Pearson Education PHI.



Advanced Microcontrollers

Subject Code : 14 ELD425 IA Marks : 50
No. of Lecture Hours /week : 04 Exam Hour93
Total no. of Lecture Hours : 50 Exam Mark 100

Note: Microcontrollers have become prevalent in wamber of applications such as instrumentation, strial electronics, automotive
electronics, robotics, etc. Advances in VLSI tedbgy permit the integration of not only the procasiut also the analog electronics, memory
and peripherals necessary for system implementatios allows low-cost system implementation. Somierocontrollers used in industrial
electronics also provide some digital signal pregegscapability to further reduce the system cost.
Power dissipation is often a consideration in maystems and modern microcontrollers address iugirdhe support of several low-power
modes of operation. The aim of the course is tmthice advanced microcontrollers (16-bit and 32-bit
Motivation for advanced microcontrollers — Low Power embedded systems, On-chip periphe@lspower RF capabilities. Examples of
applications.
MSP430 — 16-bit Microcontroller family. CPU architecture, Instruction set, Interrupt nagbm, Clock system, Memory subsystem, bus —
architecture. The assembly language and p@gramming for MSP-430 microcontrollers. On-cpgripherals. WDT, Comparator, Op-Amp,
Timer, Basic Timer, Real Time Clock (RTC), ADC, DAODigital 1/0. Using the low-power features of M4 Clock system, low-power
modes, Clock request feature, Low-power programraimgjinterrupts.
ARM -32 bit Microcontroller family. Architecture of ARM Cortex M3 — General Purpose Regs, Stack Pointer, Link Register, Program
Counter, Special Register,. Nested Vector Inter@gntroller. Interrupt behavior of ARM Cortex M3x&eptions Programming. Advanced
Programming Features. Memory Protection. Debug ifecture.
Applications — Wireless Sensor Networking with MSP430 and Low®oRF circuits; Pulse Width Modulation(PWM) in PemSupplies.
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