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ELECTRONICS AND COMMUNICATION ENGINEERING

SEMESTER-1
Course Code | Course Title Hrs/week Credits | Hours
L T P
EC-501 Analog VLSI Circuits 31010 3 3
EC-503 Digital Signal Processing & its Applications 3 0 0 3 3
EC-505 Solid State Devices 3 0 0 3 3
EC-507 Digital Systems Design 31010 3 3
EC-5XX Elective-I 3 0 0 3 3
EC-551 VLSI CAD Lab-I 0 0 3 2 3
EC-553 Digital Signal Processing Lab 0 0 3 2 3
Total 15| 0 6 19 21
SEMESTER-II
Course Code | Course Title Hrs/week Credits | Hours
L T P
EC-502 Embedded Systems 3 0 0 3 3
EC-504 Digital Integrated Circuits 31010 3 3
EC-506 Integrated Circuit Fabrication 3 0 0 3 3
EC-5XX Elective-I1 3 0 0 3 3
EC-5XX Elective-111 3 0 0 3 3
EC-554 VLSI CAD Lab-II 0 0 3 2 3
EC-552 Microcontroller Lab 0 0 3 2 3
Total 15| 0 6 19 21
SEMESTER-III
Course Code | Course Title Hrs/week Credits | Hours
L | T|P
EC-603 Sensors and Transducers 3 0 0 3 3
EC-6XX Elective-1V 3 0 0 3 3
EC-600 Project Phase-1 0| 0 | 12 6 12
EC-601 Seminar 1 0 0 3 1
Total 7 0 | 12 15 19
SEMESTER-IV
Course Code | Course Title Hrs/week Credits | Hours
L | T|P
EC-600 Project Phase-II 0| 0 |24 12 24
Total 0 0 | 24 12 24

Grand Total of Credits= 65




Course Description

EC-501 Analog VLSI Circuits [3003]

Analog MOS circuits, single stage amplifiers, differential amplifiers, passive and active current mirrors,
frequency and transient responses, noise, feedback, operational amplifiers, stability and frequency
compensation, analog switches, switched-capacitor circuits, oscillators.

Filters & A/D Converters: Sampled Data Analog Filters, Over Sampled A/D Converters and Analog
Integrated Sensors: First-order and Second SC Circuits- Bilinear Transformation — Cascade Design-
Switched-Capacitor Ladder Filter-Synthesis of Switched-Current Filter — Nyquist rate A/D Converters-
Modulators for Over sampled A/D Conversion

Texts/References:
1. Neil H. E. Weste & Kamran Eshraghian, “Principles of CMOS VLSI Design”, Pearson education
asia, 2/e
Wayne Wolf, “Modern VLSI Design”, Pearson Education, 4th Indian Reprint 2005
R.S. Muller and T.I. Kamins, “Device Electronics for Integrated Circuits”, Wiley, 1986
DA. And Eshrachian K, “Basic VLSI design- systems & circuits”, PHI, 1988
B Razavi, “Design of Analog CMOS Integrated Circuits”, Mc Graw Hill, 2000.

el

EC-503 Digital Signal Processing & its Applications [3003]

Signals, systems & signal processing, classification of signals, discrete-time signals & systems, analysis
of discrete-time linear time — invariant systems, difference equations, Z-transform and its application to
the analysis of linear time invariant systems, DFT: its properties and applications, FFT algorithms,
implementation of discrete-time systems, design of FIR and IIR digital filters, multirate digital signal
processing and its applications, adaptive filtering, digital signal processor architecture (fixed-point &
floating point), development tools for digital signal processing systems, analysis of finite worldlength
effect in digital signal processing system, applications & design studies.

Texts/References:

1. Proakis, J. G. and Manolakis, D, G., “Digital Signal Processing — Principles, Algorithms and
Applications”, Third Edition, Pearson Education, 2003.

2. Mitra, Sanjit K., “Digital Signal Processing — A Computer-Based Approach”, Tata McGraw Hill,
1998.

3. Hayes, M.H., “Digital Signal Processing (Schaum’s Outlines Series)” Tata McGraw Hill, 2004.

4. Kuo, S.M, and Gan, Woon-Seng, “Digital Signal Processors — Architectures, Implementations
and Applications”, Pearson Education, 2005.

5. Vijay K. Madisetti, “The Digital Signal Processing Handbook”, CRC Press, 1997.

EC-505 Solid State Devices [3003]
Basic semiconductor physics, Diodes(PN junction, schottky, contact), Junction Transistors(BJT, HBT),

Field Effect Transistors (JFET, MESFET, MOSFET, HEMT), Special purpose MOS devices including
memories and imagers. Other semiconductor devices.



Texts/References:
1. R.S. Muller and T.I. Kamins, “Device Electronics for Integrated Circuits”, Wiley, 1986
2. R.F. Pierret, Addison, “Semiconductor Device Fundamentals”, Wesley, 1996
3. S M Sze, “Physics of Semiconductor Devices”, Wiley, 2" edition
4. S S Islam, “Semiconductor Physics & Devices, Oxford University Press, 2006

EC-507 Digital Systems Design [3003]

Review of digital concepts, MSI and LSI circuits and their applications, Synchronous state machine
design and analysis-models, latches and flip-flops, setup and hold time requirements, Mealy and Moore
FSM design, dealing with asynchronous inputs, synchronizers and meta stability, clocking aspects, clock
skew, Asynchronous machines analysis and design- models for asynchronous FSMs, detection and
elimination of timing defects in asynchronous FSMs, Memory, CPLDs and FPGAs.

Texts/References:
1. Richard F Tinder, “Engineering Digital Design”, 2nd ed, Academic Press

2. John F Wakerly, “Digital Design- principles and practices,” 3rd edition, Pearson Education Asia
3. David J Comer, “Digital Logic and State Machine Design”, 3rd edition, Oxford University Press
4. William I Fletcher, “An Engineering Approach to Digital Design” Prentice Hall of India.
5. Marcovitz, “Logic Design” 2™ Edition, Tata McGraw Hill

EC- 551 VLSI CAD Lab-I [0032]

Hardware Description Langauges; Verifying behaviour prior to system construction - simulation and
logic verification; Exposure to high-level design tools including high-level synthesis, logic synthesis,
Modelling and design using VHDL, FPGA based design. VHDL Implementation: Two bit counter
design using FSM, Parallel to Serial Converter, VHDL Calculator using FSM to perform simple
calculations like addition, multiplication and subtraction, A simplified HDL UART, VHDL
implementation of 12C Bus, Design of hardware multiplier using sequential circuit components, ALU
Design which should be able to add, subtract, NOR and NAND the numbers.

EC-553 Digital Signal Processing Lab [0032]

Objective: Design and implementation of real-time digital signal processing (DSP) systems using a DSP
microprocessor. Includes several structured laboratory exercises, such as sampling, digital filtering, and FFT with
emphasis on system design.

There will be two design projects in the course. The projects will require application of the theory learned in the
classroom to practical signal processing. Basic knowledge of MATLAB will be needed. There will be also two
discovery projects. A short report will be due upon each project completion.

EC-502 Modern Digital Communication Techniques [3003]

Baseband, narrowband and wideband signals and noise representation and characteristics of
communication channels, Linear and optimal filtering. Baseband binary signal transmission intersymbol



interference bit time recovery and errors, partial response signalling, line codes. M-ary signals
orthogonal representation, Gram-Schmidt procedure, signal space concepts, bandwidth efficient digital
modulation techniques, carrier synchronization. Spread spectrum techniques-codes, transmitters,
receivers, performance.

Texts/References:
1. Bernard Sklar, “Digital Communication”, Pearson education asia, 2001, 2/e
2. S.K. Venkata Ram, “Digital Communication”, S. Chand, 2003, 1/e
3. B.P. Lathi, “Modern Digital & Analog Communication Systems”,1999, 3/e

EC-504 Digital Integrated Circuits [3003]

Basics of Mosfet ,Introduction to digital IC design, MOS inverter-Resistive load ,Depletion load, CMOS
inverter,Switching Charecterstics of MOS inverter, design of combinational logic gates in CMOS- static
and dynamic CMOS -design,CMOS Transmission gates, Power consumption in CMOS gates,Low
power CMOS logic ckts ,MOS memory circuits, BICMOS Logic ckts, Design of sequential logic
circuits, Set up time, Hold time requirements

Texts/References:

1. Rabaey J.M, Chandrakasan A, Nikolic B , “Digital Integrated Circuits- A Design
Perspective”, Second Edition, Prentice Hall

2. S M Kang and Y Lebici,”CMOS Digital Integrated Circuits-analysis and design”, 3rd ed,
McGraw Hill

EC-506 Integrated Circuit Fabrication [3003]

Environment for IC Fabrication-Clean room technology,Wafer cleaning process, Basic 1.C. processing
step, oxidation,Lithographic techniques:Mask generation, Diffusion: Ficks laws, sheet resistivity,
Evaluation and Measurement techniques, Etching techniques, Ion implantation,Plasma and rapid
Thermal techniques:Plasma etching,RIE techniques,RTP for annealing. Epitaxy ,Chemical vapour
deposition: high and low temperature/pressure depositions.,Metallization,Thin Film and Thick film
technology:hybrid circuits,circuit elements-diodes,resistors,inductors,contacts and interconnection,Self
aligned silicides,Shallow junction formation,Standard bipolar NMOS and CMOS process
sequences, Testing,Bonding,Packaging, Novel structures in bipolar and MOS: VMOS etc. Introduction
to process modeling, SUPREM.

1. S K Gandhi,”VLSI Fabrication Principles:Silicon and Gallium Arsenide”, 2nd ed, Wiley
2. G S May, S M Sze,”Fundamental of Semiconductor fabrication”, Wiley

EC-552 Optical Communications Laboratory

Software tools- Optisystem 4.1 , Optosim
Sub carrier multiplexing, Radio optical fibre,Passive optical network etc.



EC- 554 VLSI CAD Lab-II [0032]

Circuit design and simulation, Layout Algorithms - Circuit partitioning, placement, and routing
algorithms; Design rule verification; Circuit compaction; Circuit extraction and post-layout simulation;
Automatic Test Program Generation; Silicon compiler, Array processors, Detailed coverage of HDLs
and high level synthesis algorithms and issues. Verilog Implementation: Two bit counter design using
FSM, Parallel to Serial Converter, Calculator using FSM to perform simple calculations like addition,
multiplication and subtraction, A simplified HDL UART, Verilog implementation of I2C Bus, Design of
hardware multiplier using sequential circuit components, ALU Design which should be able to add,
subtract, NOR and NAND the numbers.

EC-603 RF Circuit Design [3003]

Introduction: Importance of Radiofrequency Design, RF Behavior of Passive Components, Chip
Components and Circuit Board Considerations, General Transmission Line Equation, Microstrip
Transmission Lines

Single- and Multiport Networks: Interconnecting Networks, Network Properties and Applications,
Scattering Parameters

RF Filter: Basic Resonator and Filter Configurations, Special Filter Realizations, Filter Implementation,
Coupled Filter

Active RF Components and Modeling: Semiconductor Basics, RF Diodes, Bipolar-Junction
Transistor, RF Field Effect Transistors, High Electron Mobility Transistors, Diode Models, Transistor
Models

Matching and Biasing Networks: Impedance Matching Using Discrete Components, Microstrip Line
Matching Networks, Amplifier Classes of Operation and Biasing Networks

RF Transistor Amplifier: Characteristics of Amplifiers, Amplifier Power Relations, Stability
Considerations, Constant Gain, Noise Figure Circles, Constant VSWR Circles, Broadband, High Power,
and Multistage Amplifiers.

Oscillators and Mixers: Basic Oscillator Model, High Frequency Oscillator Configuration, Basic
Characteristics of Mixers.

Texts/References:
1. Reinhold Ludwig, Pavel Bretchko, “RF Circuit Design”, 1st Indian Reprint, 2001, Pearson

Education Asia
2. B Razavi, “Design of Analog CMOS Integrated Circuits”, Mc Graw Hill, 2000.



LIST OF ELECTIVES FOR M.TECH. (ELECTRONICS AND COMM. ENGINEERING)

Sr. No. | Course Title Hrs/week | Credits
T
1 Embedded Systems
2 Advanced Optical Communication Systems
3 Image Processing
4 Modeling and Simulation of Optical Networks
5 VLSI Technology and Process Modeling
6 Solid State Circuits
7 Genetic Algorithms and Applications
8 Digital Voice and Picture Communication
9 Computer Networks
10 Reconfigurable Computing
11 Telecommunication Switching and Networks
12 Mobile Communication and Fading
13 Wavelet Transforms for Signal and Image Processing
14 MicroConrollers (8051)
15 Fluctuation Phenomena in Microelectronics
16 Semiconductor Device Modeling

17 Integrated Circuit Technology

18 Application of CDMA to Cellular Communications

19 Satellite Communication
20 Antennas Analysis & Synthesis
21 Smart Antenna for Mobile Communications

22 Monolithic Microwave ICs

23 Photonic Networks and Switching

24 Microwave Measurements and Design

25 Digital Communication Networks

26 Digital Mobile Radio Systems

27 Neural Networks and Fuzzy Systems
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28 Advanced Wireless Communication Systems
29 Optical Fibers, Components and Devices

30 Quantum Computing

31 Sensors and Transducers

32 Remote Sensing

33 Optoelectronics

1. Embedded Systems

Introduction to Embedded Systems - definitions and constraints; hardware and processor requirements;
special purpose processors; input-output design and /O communication protocols; design space
exploration for constraint satisfaction; co-design approach; example system design; Formal approach to
specification; specification languages; specification refinement and design; design validation; Real Time



operating system issues with respect to embedded system applications; time constraints and performance
analysis.

Texts/ References:

1. D. E. Simon, “An Embedded Software Primer”, Pearson Education.

2. D. W. Lewis, “Fundamentals of Embedded Software”, Pearson Education

3. M. A Mazidi, “The 8085 Microcontroller and Embedded System”, Pearson Education

4. Peterson Galvin, “Operating Systems Concepts”, John Wiley

5. Tammy Noergaard, “Embedded Systems Architecture: A Comprehensive Guide for
Engineers and Programmers (Embedded Technology)”

2. Advanced Optical Communication Systems

Overview of fiberoptic communication systems: evolution, nature of light, advantages and applications.
Optics Review: Ray theory, lenses, imaging, numerical aperture, diffraction. Lightwave fundamentals:
introduction to electromagnetic waves, wave equations, group velocity, dispersion, polarization,
resonant cavities, total internal reflection. Integrated optic waveguides: dielectric-slab waveguide,
modes, coupling, dispersion, integration. Optic fibers: step-index fibers, graded-index fibers, modes and
fields in fibers, pulse broadening and information rate, fiber fabrication and characterization. Optical
sources and amplifiers: PN junction, LEDs, laser principles, laser diodes, tunable laser diodes, VCSELs,
modulation, optical amplifiers. Optical receivers: photomultipliers, photodiodes, APDs, responsivity,
quantum efficiency, noise, heterodyne detection, preamplifiers. WDM concepts and components: WDM
principles, N N couplers, star couplers, add/drop multiplexers, fiber grating filters, tunable sources, and
tunable filters. All optical-switching: advantages, MEMS introduction, optical MEMS devices for
optical switching.

Texts/ References:

1. Fiber Optic Communications, 5th edition, J.C. Palais, Pearson Prentice Hall, 2005.

2. Optical Fiber Communications, Gerd Keiser, 3rd Edition, McGraw-Hill, 2000

3. Fiber-Optic Communication Systems, 3rd Ed., G. P. Agrawal, John Wiley & Sons, 2002.
4. Optical Sources, Detectors, and Systems, Robert H. Kingston, Academic Press, 1995.

3. Image Processing

Digital Image Processing: Definition, Examples of Fields that use Digital Image Processing,
Fundamental Steps in Digital Image Processing, Components of an Image Processing System.

Digital Image Fundamentals: Image Sensing, and Acquisition, Image Sampling and Quantization, Basic
Relationship between Pixels, Linear and Non-linear Operations.

Image Enhancement in Spatial Domain: Basic Gray Level Transformations, Histogram Processing,
Enhancements using Arithmetic/Logic Operations, Basics of Spatial Filtering, Smoothing, Spatial
Filters, Sharpening Spatial Filters, Combining Spatial Enhancement Methods.



Fourier Transformation and Frequency Domain. Smoothing Frequency Domain Filters, sharpening
Frequency Domain Filters, Homomorphic Filtering, Implementation.

Colour Image Processing: Colour Models, Pseudocolour Image Processing, Basics of Full Colour Image
Processing. Colour Transformations, Smoothing and Sharpening.

Image Compression: Image Compression Models, Elements of Information Theory, Error Free
Compression, Lossy Compression, Image Compression Standards.

Point Detection, Line Detection and Edge Detection, Edge Linking and Boundary Detection.

Texts/ References:

1. A. K. Jain, “Fundamentals of Digital Image processing”, PHI, 2002

2. R. C. Gonzalez and R. E. Woods, “Digital Image Processing”, Pearson Education,
2002

3. G. A. Baxes, “Digital Image Processing”, John Wiley, 1994 ( Int. Ed. )

4. R.J. Schalkoff, “Digital Image Processing and Computer Vision”, John Wiley, 1989

5. Sid Ahmed, “Image Processing”, McGraw -Hill, 1994

4. Modeling and Simulation of Optical Networks

Overview: The difference between networking and transmission. Bandwidth management, internet
growth, topology, OSI reference model.

Basic Networking Concepts: TDM and WDM multiplexing and demultiplexing. Routing. Wavelength
blocking and conversion.

Switching: Basic 2x2 switch, layered switch designs, blocking, crosstalk, dilation. Optical cross
connects. Add Drop Multiplexers.

Protocols: PDH, SDH. Shared access networks. Static and dynamic allocation. Ethernet, optical
Ethernet.

Local Area Networks: FDDI. Reflective star networks. Synchronisation. The RAINBOW networks.
Fiber in the local loop.

Wavelength Routed Networks: Ring networks. Traffic matrix and allocation. The optical Layer.
Wavelength routing. Network design issues. Scaling, modeling, blocking, light paths. Estimates of
numbers of wavelengths.

Optical amplifiers: Semiconductor, Erbium, Raman: principles and properties. Gain saturation,
multiple wavelength systems.

All-optical networking: Nonlinear optics. Nonlinear interferometer based optical switches, novel
architectures, packet switching, configurable optical switches. Ultrafast packet processing. WDM in the
BT network, optical networking, the Marconi perspective, optical networking, the Nortel perspective.
Network and Traffic Modeling: Traffic modeling and simulation, self-similar and heavy-tailed
models, Network of Queues.

Texts/References:
1. R Ramaswami and K.N.Sivarajan, Optical Networks: A practical perspective 2™ ed, Morgan
Kaufman, ISBN 1-55860-655-6
2. U Black, Optical Networks: Third Generation Transport Systems, Prentice hall, ISBN 0-13-
060726-6



5. VLSI Technology and Process Modeling

Unit processes; diffusion, oxidation, CVD, epitaxy, ion implantation, metallization, sputtering, mask
making, lithography, bonding, encapsulation, isolation techniques; junction, oxide, V groove, trench,
SOI, SOS, Modern processing techniques; RIE, RIBE, LPCVD, PECVD, laser enhanced CVD, EB, IB
and X-ray lithography, Pattern generation techniques; Bipolar IC processing, MOS/CMOS processing;
Modern trends in IC processing, Process modeling of unit processes; Introduction to process simulators.

Texts/References:

1. S M Sze, G S May, “Fundamentals of semiconductor fabrication”, Wiley

2. S. Wolf, “The Submicron MOSFET, volume 3 of Silicon Processing for the VLSI Era”,
Lattice Press, 1995

3. Carver Mead and Lynn Conway, “Introduction to VLSI Systems”, BS Publications,
Indian Reprint 2003

4. Neil H. E. Weste & Kamran Eshraghian, “Principles of CMOS VLSI Design”, Pearson
education asia, 2/e

5. Wayne Wolf, “Modern VLSI Design”, Pearson Education, 4th Indian Reprint 2005

6. Solid State Circuits

OPAMP design techniques and performance characteristics; opamp instrumentation in low and high
power circuits; Phase lock techniques; PLL design parameters and systems; Analog multipliers and
modulators; Switched Capacitor circuits; Bipolar, CMOS and BIMOS logic; CVSL, domino, C2MOS,
pass transistor logic and PLAs; low voltage low power circuits.

Texts/References:

1. R.S. Muller and T.I. Kamins, “Device Electronics for Integrated Circuits”, Wiley

2. S. Wolf, “The Submicron MOSFET, volume 3 of Silicon Processing for the VLSI Era”, Lattice Press,
1995

3. Carver Mead and Lynn Conway, “Introduction to VLSI Systems”, BS Publications,
Indian Reprint 2003

4. Neil H. E. Weste & Kamran Eshraghian, “Principles of CMOS VLSI Design”, Pearson
education asia, 2/e

5. Wayne Wolf, “Modern VLSI Design”, Pearson Education, 4th Indian Reprint 2005

7. Genetic algorithms and its applications

Introduction to Optimization

What is optimization, categories of optimization, minimum seeking algorithm

Natural Optimization Methods

Simulated annealing, evolutionary algorithms(GAs, EP, ES, GP etc.),A simple evolutionary algorithm
Selection Schemes, Crossovers, Mutation

Applications

Muti Objective Evolutionary Optimization



Some Case Studies

Texts/references:

1. David A coley,”An introduction to genetic Algorithms for Scientists and engineers”,
world Scientific Publishing Company,(1997).

2. Mitsuo Gen,Runwei Cheng, Wiley-Interscience, "Genetic Algorithms and Engineering
Design”,1* edition,(1997)

3. Thomas Back, "Evolutionary algorithms in theory and practice evolution
strategies, Evolutionary programming, Genetic Algorithms” ,Oxford University
Press,(1996).

4. Kalyanmoy Deb, "Multi Objective Optimization using Evolutionary Algorithms”,
John Wiley and Sons(2001).

5. William M,”Evolutionary Algorithms: The Role of Mutation and Recombination”,
(Natural Computing Series),Springer-Verlag(2000)

8. Digital Voice and Picture Communication

Digital speech communication; Digital TV communication; Characteristics of speech signals;
Characteristics of picture signals; Subjective and objective testing; Bit rates in speech and picture
communication CCITT recommendations for speech digitization; HDTV, Low resolution TV and
Videoconferencing requirements; Time domain waveform coding of speech-PCM, DPCM,ADPCM,
DM and subband coding; Frequency domain waveform coding of speech-LTC, ATC; Parameter coding
of speech-channel, format and LPC vocoders; Coding of monochrome and colour video signals-
Transform and Adaptive transform coding; Subband coding; Vector quantization; Interframe and Hybrid
coding; Delayed decision and run length coding; Effects of transmission errors; Audio and Video
conferencing; Video telephone.

Texts/ References:

1. John R. Barry, Edward A. Lee, and David G. Messerschmitt, “Digital Communication: Third
Edition”

2. Arun N. Netravali and Barry G. Haskell, “ Digital Pictures: Representation, Compression and
Standards (Applications of Communications Theory)”

3. Arun N. Netravali and Barry G. Haskell, “Digital Pictures: Representation, Compression and
Standards (Applications of Communications Theory)”

4. John R. Barry, Edward A. Lee, David G. Messerschmitt, “Digital Communication”

5. Walter S. Ciciora, James Farmer, Michael, “Modern Cable Television Technology: video, voice, and
data communications”

9. Computer Networks

Introduction to Computer networks : reference models : OSI model, TCP/IP model, Comparison of
TCP/IP and OSI models, Network Types and Topologies: LANs, WANSs, others and hybrids, Ethernet,
Token Bus, Token Ring; Star, Ring, Bus, Other. Network Hardware: Wiring, Network Interface Cards,
Hubs, Routers, Switches. Introduction to Novell netware, and ARPANET.

Introduction to Distributed Systems : Characteristics of distributed Systems, examples, resource sharing,
system models : architectural fundamentals.



Networking and internetworking : Network types, principles, IP. Inter process communication : external
data representation, client server communication, group communication.
Operating system support : operating system layers, protection, process and threads, O.S. architecture.

Texts/ References:

1. Andrew S. Tanenbaum, “Computer Networks” (2nd ed.), Prentice Hall of India, 1988.

2. Martin, “Computer network and Distributed processing”

3. Rakesh Narang, “Novell Netware Tips - Tricks — Technologies”, BPB Publication

4. David E. McDysan & Darren L. Spohn, “ATM - Theory and Application”, Mc Graw
Hill 1994

5. IEEE Networks Magazine Sep '92 onwards

10. Reconfigurable Computing

FPGA architectures, CAD for FPGAs: overview, LUT mapping, timing analysis, placement and routing.
Reconfigurable devices-from fine-grained to coarse-grained devices, Reconfiguration modes and multi-
context devices, Dynamic reconfiguration, System level design for reconfigurable systems; heuristic
temporal partitioning and ILP- based temporal partitioning. Behavioral synthesis.

Texts/ References:
1. Uwe Meyer-Baese, "Digital Signal Processing using Field Programmable Gate
Arrays", Springer 2001.
2. Oppenheim, Schafer and Buck, "Discrete-Time Signal Processing", 2nd edition,
Prentice Hall, 1999.
3. Maya Gokhale and Paul S,Graham, “Reconfigurable Computing:Accelerating
Computation with FPGA”
4. Svetlana P. Kartashev , Steven 1. Kartashev, “Supercomputing Systems :
Reconfigurable Architectures (Hardcover Designing and Programming Modern Computer Systems)”

5. Maya Gokhale, Paul S. Graham, “Reconfigurable Computing: Accelerating
Computation with Field-Programmable Gate Arrays”

11. Telecommunication Switching and Networks

Resource sharing and need for switching; Need for networks; Store and forward switching; Packet
switching; Circuit switching; Traffic considerations. Erlang. Types of telephone switching systems;
Signaling; Two/four wire transmission; Telephone set; Telephone network organization; Principles and
examples of step by step, cross bar and reed relay systems; Electronic switching and stored program
control systems; Digital switching-time, space and hybrid switches; Examples of digital exchanges.
Computer and data networks; ARPANET, ALOHA-link protocols; Network topology; Multiple access
schemes; Layered architectures; Network protocols; Local area networks; Evolution towards ISDN.

Texts/ References:
1. T. Viswanathan, “Telecommunication Switching Systems and Networks”
2.]. E. Flood, “Telecommunications Switching, Traffic and Networks”



3. Tarek N. Saadawi and Mostafa H. Ammar, “Fundamentals of Telecommunication
Networks”

4. John G. van Bosse, “Signaling in Telecommunication Networks”

5. Haojin Wang, “Telecommunications Network Management (McGraw Hill Series on
Telecommunications)”

12. Mobile Communication and Fading

Historical review; Uses of mobile radio-different services; Land, maritime and air services; Relation to
navigational systems; Cordless telephones and wireless PABXs; Cellular system and frequency reuse;
Analog and digital modulation techniques for mobile radio, signaling, control and connection to fixed
network; Multipath and fading channels; Path loss, Diversity techniques; Mobile radio transmitters,
receivers and link designing; System examples.

Texts/ References:

1. W. C. Y. Lee, “Mobile Communications Design Fundamentals”, Wiley, 1993, 2/e
2. T. S. Rappaport, “Wireless Communications”, Prentice-Hall, 1996

3. G. H. Stuber, “Principles of Mobile Communications”, Kluwer, 1996

4. R. Steele and L. Manzo, “Mobile Radio Communications”, John Wiley, 1999, 2/e

5. P. Wong and D. Britland, “Mobile Data Communication Systems”, Artech House, 1995
13. Wavelet Transforms for Signal and Image Processing

Basics of Functional Analysis; Basics of Fourier Analysis; Spectral Theory; Time-Frequency
Representations; Non-stationary Processes; Continuous Wavelet Transforms; Discrete-Time Frequency
Transforms; Multi-resolution Analysis; Time-Frequency Localization; Signal Processing Applications;
Image Processing Applications.

Texts/ References:

1. M. Barlaud, “Wavelets in Image Communication (Advances in Image
Communication)”

2. Lokenath Debnath, “Wavelet Transforms & Time-Frequency Signal Analysis”

3. G. A. Baxes, “Digital Image Processing”, John Wiley, 1994 ( Int. Ed. )

4. R.J. Schalkofft, “Digital Image Processing and Computer Vision”, John Wiley, 1989

5. Sid Ahmed, “Image Processing”, McGraw -Hill, 1994

14. Micro Controllers (8051)

Micro controllers & Embedded processors, Overview of 8051 family, Introduction to 8051 assembly
language programming, Program counter, data types & directives, flag, Registers, Stack, Pin description
of 8051,Addressing modes, Loop and Jump instructions, Call instructions, Time Delay Generation, I/O
Port programming, Arithmetic instructions, Logic instructions, Single bit instructions, Timer and
counter programming, Serial communication, Basic idea of interrupts, Interrupt programming, 8051
interfacing, Comparison of 8,16, & 32 bit micro controllers.



Texts/References:

1. Mazidi, “The 8051 Micro controllers & Embedded Systems”, second Indian reprint,
Pearson education, (2002).

2. Kenneth J, Ayala, “8051 Microcontroller: Architecture, Programming and
Application,” 2" edition, Delmar Learning.

3. I. Scott MacKenzie, ““ The 8051 Microcontroller”, 3rd Edition, Prentice Hall; (July
29, 1998)

4. James W. Stewart, Kai Miao, “ The 8051 Microcontroller: Hardware, Software, and
Interfacing”, 2nd Edition, Prentice Hall; (November 20, 1998)

5. Predko, Michael Predko, “Programming and Customizing the 8051 Microcontroller”

15. Fluctuation Phenomena in Microelectronics

Stochastic variables of interest in physical electronics (e.g. carrier concentration, potential, barrier
heights, mobility, diffusion constant, G-R time, avalanche coefficients etc.). Thermodynamic
considerations. Manifestation of stochastic processes in physical electronics. Instrumentation.

Texts/References:

1. S M sze, G S May, “Fundamentals of semiconductor fabrication”, Wiley

2. S. Wolf, “The Submicron MOSFET, volume 3 of Silicon Processing for the VLSI Era”,
Lattice Press, 1995

3. DA. and Eshrachian K, “Basic VLSI design systems & circuits”, PHI, 1988

4. Geigar BR, Allen PE & Strader ME, “VLSI design techniques for analog & digital
circuit”, Mc Graw Hill, 1990

5. Charles A. Harper , Jerry E. Sergent, “Hybrid Microelectronics Handbook
(Hardcover)”, International Society for Hybrid Microelectronics




16. Semiconductor Device Modeling

Physics and Properties of Semiconductors, P-N Junction, Bipolar transistor, State-of-the-Art Bipolar
Transistor Technology, Metal-Semiconductor Contacts, Metal-Oxide-Silicon System, MOS Field-Effect
Transistor, State-of-the-Art MOS Technology.

Texts/References:

1. R.S. Muller and T.I. Kamins, “Device Electronics for Integrated Circuits”, Wiley, 1986

2. R. F. Pierret, Addison, “Semiconductor Device Fundamentals”, Wesley, 1996

3. S M Sze, “Physics of Semiconductor Devices”, Wiley, 2" edition

4. S M sze,G S May, “Fundamentals of semiconductor fabrication”, Wiley

5. S. Wolf, “The Submicron MOSFET, volume 3 of Silicon Processing for the VLSI Era”,
Lattice Press, 1995

17. Integrated Circuit Technology

IC components - their characterization and design. Analysis and design of basic logic circuits. Linear
ICs. Large Scale Integration. Computer simulation of ICs and layout design. High Voltage ICs. GaAs
MESFET and GaAs ICs. Failure, reliability and yield of ICs. Fault modeling and testing.

Texts/References:

1. R.S. Muller and T.I. Kamins, “Device Electronics for Integrated Circuits”, Wiley, 1986

2. DA. And Eshrachian K, “Basic VLSI design systems & circuits”, PHI, 1988

3. Geigar BR, Allen PE & Strader ME, *“ VLSI design techniques for analog & digital circuit’,Mc Graw
Hill, 1990

4. Carver Mead and Lynn Conway, “Introduction to VLSI Systems”, BS Publications,
Indian Reprint 2003

5. Neil H. E. Weste & Kamran Eshraghian, “Principles of CMOS VLSI Design”, Pearson
education asia, 2/e

18. Application of CDMA to Cellular Communications

Spread spectrum concept. Basics of CDMA. Properties and generation of PN sequences. Basics of
Cellular and Mobile communications. Applications of CDMA to cellular communication systems.
Walsh and hash functions. Second and third generation CDMA systems/standards. Multicarrier CDMA.
Synchronization and demodulation issues. Diversity techniques an Rake receiver. Cell coverage and
capacity issues. Convolution and turbo codes. CDMA optimization issues.

Texts/ References:

1. Hui Liu, “Signal Processing Applications in Cdma Communications”, Artech House Mobile
Communications Series

2. Riaz Esmailzadeh and Masao Nakagawa, “ TDD-CDMA for Wireless Communications”



3. Henrik Schulze and Christian Lueders, “Theory and Applications of OFDM and CDMA: Wideband
Wireless Communications”

4. Jhong Sam Lee and Leonard E. Miller, “CDMA Systems Engineering Handbook”

5. Man Young Rhee, “CDMA Cellular Mobile Communications and Network Security”

19. Satellite Communication

Introduction. Historical background and overall perspective; Satellite network modeling ; Link
calculations; FM analysis; TV Transmission; Digital modulation; Error control; Multiple access; FDMA,
TDMA, CDMA. Orbital considerations; Launching; Atmospheric effects; Transponders; Earth Stations;
VSATSs.

Texts/ References:

1. by Dennis Roddy, “Satellite Communications, Fourth Edition (Professional
Engineering)”

2. Alex Fares, “Satellite Communications Engineering”

3. Gérard Maral and Michel Bousquet, “ Satellite Communications Systems: Systems,
Techniques and Technology”

4. Bruce R. Elbert, “The Satellite Communication Applications Handbook (Artech House
Space Applications Series)”

5. Bruce Elbert, “ The Satellite Communication Ground Segment and Earth Station
Handbook”

20. Antennas Analysis & Synthesis

Vector potential; antenna theorems and definitions; dipole, loop, slot radiators; aperture antennas; array
theorems; pattern synthesis; self and mutual impedances; scanning antennas; signal processing antennas,
traveling wave antennas; antenna measurements.

Texts/ References:

1. Krous,J.D., “Antenna”, McGraw Hill.

2. Jordan E.C., “Electromagnetic and radiating system”, P.H.1.

3. C.A. Balanis, Raw & Harper, “Antennas Theory and Design”.

4. R.Chatterjee, “Antenna Theory & Practice” , Wiley Eastern.

5. Collins, R.E., “Antennas and Radio wave propagation”, McGraw Hill.

21. Smart Antennas for Mobile Communications

Statistical signal processing concepts, Basics of mobile wireless communications. Radio-frequency
signal modeling and channel characterization. Smart antennas and generalized array signal processing.
Source localization problem. Joint angle and delay estimation. Smart antenna array configurations.
Mobile communication systems with smart antennas.

Texts/ References:
1. T.S. Rappaport, “Wireless Communication: Principles & Practices”, 2/e, 2002,
Prentice Hall



2.J. Liberti & T.S. Rappaport, “Smart Antennas for Wireless Communication: 1S-95 and
Third Generation CDMS applications ”,1999, Prentice Hall

3. B. Pattan, “Robust Modulation Methods and Smart Antennas in Wireless
communications”, 2000, Prentice Hall

4. ].S. Blogh & L. Hanzo, “Third-Generation Systems and Intelligent Wireless
Networking: Smart Antennas and Adaptive Modulation”, April 2002, Wiley-IEEE
Press

5. C. Smith & D. Collins, “3G Wireless Networks”, 1st ed., 2002, McGraw Hill

22. Monolithic Microwave ICs

Scattering parameters of n-ports, conductor and dielectric losses in planar transmission lines, coupled
lines, multi-conductor lines, discontinuities, GaAs MESFET fabrication devices, High electron mobility
transistor, Heterojunction bipolar transistor fabrication and modeling, NMIC technology and design.

Texts/ References:

1. Bezousek, J. Fabian, and I. Kneppo, “Microwave IC”

2. R. Williams, “Modern GaAs Processing Methods”, Artech House, 1990

3. R. Goyal, “Monolithic Microwave Integrated Circuits: Technology and Design”,
Artech House 1989.

4. P.H. Ladbrooke, “MMIC Design: GaAs FETs and HEMTs”, Artech House, 1989

5. R. Pucel, “Monolithic Microwave Integrated Circuits”, IEEE Press, 1985

23. Photonic Networks and Switching

Optical communications: Introduction to basic optical communications and devices. Optical
multiplexing techniques - Wavelength division multiplexing, Optical frequency division multiplexing,
time division multiplexing, code division multiplexing. Optical Networks: Why optical networks?
Conventional optical networks, SONET / SDH, FDDI, IEEE 802.3, DQDB, FCS, HIPPI etc. Multiple
access optical networks, Topologies, Single channel networks, Multichannel networks, FTFR, FTTR,
TTFR and TTTR, Single hop networks, Multihop networks, Multiaccess protocols for WDM networks-
issues and some designs, Switched optical networks. Optical amplification in all-optical networks. All-
optical subscriber access networks. Design issues. Optical switching: Motivation, Example of an optical
switch using 2x2 coupler, Spatial light modulator, Relational and non-relational switching devices,
Fundamental limits on optical switching elements, Switching Architectures, Free-space optical
switching. Wavelength routed networks and other special topics. Soliton based networks, Optical
networks management issues.

Texts/ References:

1. Ramaswami and kumar, “Optical Networks: A practical perspective”

2. Morgan and Kauffman, “Optical Networks: A practical perspective”

3. Wedzinga, Gosse, “Photonic Slot Routing in Optical Transport Networks”

4. Achyut K. Dutta, Niloy K. Dutta, Masahiko Fujiwara, “WDM Technologies: Optical
Networks (Optics and Photonics Series)”

5. Ray T. Chen and Joseph C. Chon, “WDM and Photonic Switching Devices for Network
Applications IIT’




24. Microwave Measurements and Design

Experiments in basic microwave measurements; passive and active circuit characterization using
network analyzer, spectrum analyzer and noise figure meter; PC based automated microwave
measurements; integration of measurement and design of microwave circuits.

Texts/ References:

1. R.E.Collin, “Field Theory of guided waves”

2. R.A. Waldron, “Theory of Guided Electromagnetic waves”

3. D.C. Sarkar, “Microwave Propagation & Techniques »

4. M. Radmanesh Mathew, “Radio Frequency & Microwave Electronics”, Pearson
Education Asia

5. RE Collin Mathew, “Foundation of Microwave Engineering”

25. Digital Communication Networks

OSI model, queuing theory, physical layer, error detection and correction, data link layer, ARQ
strategies, framing, media access layer, modeling and analysis of important media access control
protocols, FDDI and DQDB MAC protocols for LANs and MANs, network layer, flow control &
routing, TCP/IP protocols, ATM.

Texts/ References:

1. G. Pujolle, “Integrated Digital Communications Networks (Wiley Series in Communication and

Distributed Systems)”

2. Ray Horak, “Communications Systems and Networks”

3. Alberto Leon-Garcia and Indra Widjaja, “Communication Networks”

4. Dr. Kamilo Feher ,“Wireless Digital Communication”, PHI Publication, 1999, ISBN:
81-203-1472-7

5. Theodre S. Rappaport, “Wireless Communications”, Pearson Education, 2/e, ISBN:81-
7808-648-4

26. Digital Mobile Radio Systems

Introduction to Mobile Radio Networks, Channel Description and Analysis, Propagation Effects,
Technologies, TDMA/CDMA Techniques, Architectures, Cellular Systems, GSM Systems, Mobile
Satellite Communication, Wireless ATM, Third Generation Cellular, UMTS.

Texts/ References:

1. Theodre S. Rappaport, “Wireless Communications”, Pearson Education, 2/e, ISBN:81-
7808-648-4

2. Dr. Kamilo Feher ,“Wireless Digital Communication”, PHI Publication, 1999, ISBN:
81-203-1472-7

3. Vijay K Garg & Joseph E. Nilkes, “Principles and Applications of GSM”, Pearson
Education, 2002, Ist indian reprint, ISBN:81-7808-655-7

4. W. C. Y. Lee: Mobile Communications Design Fundamentals; Wiley, 1993, 2/e.

5. G. H. Stuber: Principles of Mobile Communications; Kluwer, 1996.



27. Neural Networks and Fuzzy Systems

Neurons and neural networks, basic models of artificial neural networks: simple layer perception, feed
forward multilayer perceptron, Hopfield networks, competitive learning networks, applications of neural
networks for matrix algebra problems, adaptive filtering and adaptive pattern recognition, dynamic
system identification, dynamic system modeling using recurrent neural networks,
approximation/optimization problems, VLSI implementation of neural networks.

Fuzzy sets - basic definitions and extensions, Measure of fuzzyness, The extension principle and
applications, Fuzzy relations and Fuzzy graphs, Fuzzy analysis, Possibility theory, Fuzzy numbers,
Fuzzy positioning, Fuzzy grammers and Automata.Applications - Fuzzy approximate reasoning &
Expert systems, Fuzzy control, pattern recognition, Decision making in Fuzzy environment, Fuzzy scene
analysis, Fuzzy linear and goal programming.

Texts/ References:

1. Li Min Fu," Neural Networks in Computer Intelligence", McGraw-Hill, Inc.
2. M. H. Hassun, “Fundamentals of Artificial Neural Networks”, PHI.

3. Neural Networks - by Simon Haykin

4. Fuzzy logic with engineering application - by ROSS J.T (Tata Mc)

5. Neural Networks & Fuzzy Logic - by Bart Kosko

28. Advanced Wireless Communication systems

Digital Communication through fading multipath channels

Fading channel and their characteristics- Channel modeling, Digital signaling over a frequency non
selective slowly fading channel-frequency selective slowly fading channel-calculation of error
probabilities-tapped delay line model-the RAKE demodulator-performance-concept of diversity
branches and signal paths-Combining

Methods-Selective  diversity combining-pre-detection and post detection combining-switched
combining-maximal ratio combining-equal gain combining.

Concepts of cellular Communication

Cellular concepts and frequency re-use-Co-channel interference-Determining the co channel re-use
distance-Analysis of co-channel interference-Hand off stratergies-spectral efficiency and Grade of
service-improving capacity in cellular systems-Cell splitting-Sectorization

Fundamental concepts of Spread spectrum systems

Motivation- Direct sequence spread spectrum-Frequency Hopping Systems- Time Hopping Spread
spectrum systems- Anti-jamming analysis- Pseudo Noise sequence- Generation of PN sequences —
Maximal length sequences- Gold sequences- PN code acquisition and tracking. Capacity of cellular
COMA networks- Reverse link power control-Concepts of Hard and Soft hand off strategies.

Cellular wireless communication systems

Second generation cellular systems: GSM specifications and Air interface-specifications of various
units, 2.5 G systems :GPRS/EDGE specifications and features, 3G systems: UMTS & CDMA 2000
Standards and specifications



Texts/references:

1. Kamilo Feher, “Wireless digital communications”, PHI, 1995

2. Cooper & McGillem, “Modern Communications and Spread Spectrum”, MGH 1986

3. T. S. Rappaport, “Wireless Communications, principles & practice”, Prentice-Hall,
2001

4.]. G. Proakis, “Digital Communications”, MGH, 4th edn.2000

5. A. J. Viterbi, “CDMA- Principles of Spread Spectrum”, Addison Wesley, 1995

29. Optical Fibres, Components and Devices

Introduction: A Personal View, The Roots of Fibre Optics, Basic Fibre Concepts, Optical Transmission
System Concepts, Optical Networking, Optical Interconnects, Optical Computers.
Properties of Optical Fibres: Fibre Attenuation, Light Collection and Propagation, Dispersion, chirp
and spectral broadening, Use of SPM in laser pulse compressors, Pulse propagation in fibers,
propagation equation for dispersive media, basic propagation regimes, Group velocity dispersion, pulse
broadening, Optical soliton formation,
Nonlinear Effects, Mechanical Properties (Familiarization with OptiSystem & OptSim Examples related
to Optical Fibre Properties).
Fibre Manufacture, Cables and Connectors: The Technology of Fibre Manufacture, Joining Fibres,
Fibre Cables
Optical Devices: Optical Component Technologies, Optical Amplifiers, Second Harmonic Generation
(SHG), Splitters and Couplers, Polarisation Control, Lenses and Prisms, Diffraction Gratings, Filters,
Modulators and Switches, Repeaters. Simulation of EDFAs and other optical Devices using OptiSystem/
OptSim.
Fibre-optic sensors: Fibre-Sensing Concepts, Fibre Optic Probes, Fibre-Sensing Mechanisms, Some
Fibre Sensor Examples, Fibre Optic Gyroscopes, Smart Skins and Structures.
Fibre Optic Measurements: Basics of Optical Power Measurement, Wavelength and Frequency
Measurements, Phase and Interference Measurements, Polarization Measurements, Time and Bandwidth
Measurements, Signal Quality Measurements, Fibre Specific Measurements.
Wavelength-division multiplexing optics: Wavelength-division multiplexing, Components for WDM
Systems, Standards for WDM, Systems Engineering in the WDM Environment.(Exercises on
OptiSystem/OptSim)
Global Telecommunications Applications: Defining Telecommunications, The Global
Telecommunications Network, Putting Networks Together, Submarine Cables, Long-Haul Terrestrial
Systems, Types of long-distance Services, Radio-over-fibre.
Research Directions: Solitons, Advanced Fibres, Plastic Technology, Optical Code Division Multiple
Access (CDMA), Optical Time Division Multiplexing (OTDM), Optical Packet Switched Networks,
Optical Interconnects, Coherent Detection.
Texts/References:
1. JeffHecht, “Understanding Fibre Optics”, 4th Edition, PHI 1999.
2. Uyless Black, “Optical Networks”, Pearson Education Asia, 2002.
3. Rajiv Ramaswami and Kumar N.Sivaranjan, “Optical Networks -

Practical Perspective”, Morgan Kaufuann, 2000.
4. Paul E.Green Jr., “Fibre Optic Network”, Prentice Hall, 1993.
5. Dutton, “Understanding Optical Communication”, IBM, International

Technical Support Organization.



30. Quantum Computing

Bits and qubits. Introduction to quantum states with motivating examples. Comparison with classical
discrete state systems.

Linear algebra. Review of linear algebra. Vector spaces, linear operators, Dirac notation.

Quantum mechanics. Postulates of quantum mechanics. Evolution and measurement. Entanglement.
Computation and algorithms. Models of quantum computation. Quantum circuits, finite state systems,
machines and algorithms.

Quantum complexity. Quantum complexity classes and their relationship to classical complexity.
Comparison with probabilistic computation.

Texts/References:

Nielsen, M.A. & Chuang, I.L. (2000), “Quantum computation and quantum information”, Cambridge
University Press.

Gruska, J. (1999), “Quantum computing”, McGraw-Hill

Kitaev, A.Y., Shen, A.H. & Vyalyi, M.N. (2002), “Classical and quantum computation”, AMS.

31. Sensors and Transducers

Primary sensing elements; passive, active and digital transducers; potentiometers; strain gauges;
resistance thermometers; thermistors; inductive sensors, self and mutual inductance type; capacitive
variable-area, displacement, push-pull; Hall effect; active devices; electromagnetic, resolvers; search
coil measurements; thermoelectric; piezoelectric; optical devices, encoders.

Texts/References

1. Rangan, Mani, Sharma: Instrumentation devices and systems.

2. Nakara, Chaudhari: Instrumentation, Measurement and Analysis.
3. E. O. Doeblin: Measurement systems.

4. B. G. Liptak: Instrumentation and process control Handbook.

5. H. N. Norton: Handbook of Transducers

32. Remote Sensing

Basic Principles of Optical Remote Sensing: Energy sources and radiation principles, Atmospheric
absorption, interaction of energy with various features of the earth's surface.

Digital processing of satellite images: Geometric rectification, spatial and radiometric enhancement,
edge detection, band ratio, false color composites, Principal component analysis, Spectral domain
enhancement, Supervised and unsupervised classification for thematic map generation.

Geographic Information System: Basic concepts, Raster and Vector mode operation.

Microwave Remote Sensing: Basic principles, spatial resolution of SAR system, geometric
characteristics, signature of earth features.

Visual Remote Sensing: Aerial photography, Parallax, Vertical exaggeration, Visual interpretation of
Earth features from aerial photographs and satellite imageries, Application in thematic interpretation,
Stereo photo interpretation, Photogrammetric computation

Texts/References:
1. Thomas M. Lillesand, Ralph W. Kiefer, and Jonathan W. Chipman, “Remote Sensing
and Image Interpretation”



2. John A. Richards and Xiuping Jia, “Remote Sensing Digital Image Analysis: An
Introduction”

3. Thomas Martin Lillesand, “Remote Sensing and Image Interpretation”

4. James B. Campbell, “Introduction to Remote Sensing”, Third Edition

5. Roger M. McCoy, “Field Methods in Remote Sensing”

33. Optoelectronics

Optoelectronic materials: Growth and characterization of III-V and II-VI semiconductor materials
required for optoelectronic devices for visible and IR range. Ternary and quaternary semiconductors.
Theory of Optical Waveguides: Planar waveguides, basic three layer planar waveguide, the symmetric
waveguide, asymmetric waveguide, anisotropic and gyrotropic rectangular waveguides, channel
waveguides, strip loaded Waveguides and coupled mode theory.

Integrated Circuits: Waveguide modulators, detectors, wave-guiding lasers, prism, lens, polarizers,
couplers, waveguide fabrication.

Electronics effect and deices, magnetoopic effect and devices and Acousto-optic effect and devices,
Non-linear optical components, integrated optic memories.

Optical A/D, and D/A converters, semiconductor quantum well structures. Quantum wires and dots
Heterostructure super-lattice, photon switching and multiplexing.

Texts/References:

1. Emmanuel Rosencher, Borge Vinter, and P. G. Piva, “ Optoelectronics”

2. Safa O. Kasap, “Optoelectronics and Photonics: Principles and Practices”

3. Shun Lien Chuang, “Physics of Optoelectronic Devices (Wiley Series in Pure and
Applied Optics)”

4. Pallab Bhattacharya, “Semiconductor Optoelectronic Devices”, Second Edition

5. Michael A. Parker, “Physics of Optoelectronics (Optical Engineering)”



