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	Sl. No.
	Course No.
	Subject
	Hrs / Week
	Evaluation Scheme (Marks)
	Credits (C)

	
	
	
	L
	T
	P
	Sessional
	ESE
	Total
	

	
	
	
	
	
	
	TA
	CT
	Sub Total
	
	
	

	1
	MECAE 101
	System Identification and Modelling
	3
	1
	0
	25
	25
	50
	100
	150
	4

	2
	MECAE 102
	Analog Integrated Circuit Design
	3
	1
	0
	25
	25
	50
	100
	150
	4

	3
	MECAE 103
	 Digital Integrated Circuit Design
	3
	1
	0
	25
	25
	50
	100
	150
	4

	4
	MECAE 104
	RF System Design 
	3
	1
	0
	25
	25
	50
	100
	150
	4

	5
	MECAE 105
	Elective – I
	3
	0
	0
	25
	25
	50
	100
	150
	3

	6
	MECAE 106
	Elective – II
	3
	0
	0
	25
	25
	50
	100
	150
	3

	7
	MECAE 107
	Electronic System Design Lab-I
	0
	0
	3
	25
	25
	50
	100
	150
	2

	8
	MECAE 108
	Seminar – I
	0
	0
	2
	50
	0
	50
	0
	50
	1

	Total
	18
	4
	5
	225
	175
	400
	700
	1100
	25


	Elective – I (MECAE 105)
	Elective – II (MECAE 106)

	MECAE 105 - 1
	 Advanced Digital Communications 
	MECAE 106 - 1
	Optical Communication System 

	MECAE105 – 2#
	RF MEMS
	MECAE 106 - 2
	RF Components and Circuit Design

	MECAE 105 – 3*
	Image and Video Processing System 
	MECAE 106 - 3
	Speech and Audio Processing System 

	MECAE 105 - 4
	VLSI System Design
	MECAE 106 - 4
	Embedded System Design


L – Lecture, T – Tutorial, P – Practical 

TA
–
Teacher’s Assessment (Assignments, attendance, group discussion, Quiz, tutorials,   seminars, etc.)

CT 
– 
Class Test (Minimum of two tests to be conducted by the Institute) 

ESE – 
End Semester Examination to be conducted by the University

Electives: 
New Electives may be added by the department according to the needs of emerging fields of technology. The name of the elective and its syllabus should be submitted to the University before the course is offered.
· * Common with MECCE , MECCI 
· # Common with MECCI
	MECAE 101
	SYSTEM  IDENTIFICATION AND  MODELLING
	L
	T
	P
	C

	
	
	3
	1
	0
	4


Module 1: Introduction
Systems and Models, Terminology, Basic Problems,  Mathematical Models Properties, Structural Model Representations, System Identiﬁcation Procedure, Time Invariant Linear Systems, Simulation and Prediction, Models of Linear Time Invariant Systems, Models for Time varying and Nonlinear Systems.
Review of System Response Methods: 

Time Domain: Impulse Response Model Representation, Transfer Function Model Representation, Direct Impulse Response Identiﬁcation, Direct Step Response Identiﬁcation, Impulse Response Identiﬁcation Using Step Responses, Frequency Transfer Function, Sine-wave Response Identiﬁcation.
Frequency Response Methods: Empirical Transfer-function Identiﬁcation, Empirical Transfer-function Estimate, Critical Point Identiﬁcation, Impulse Response Identiﬁcation Using Input–output Data, Discrete-time Delta Operator.
Module 2: Time-invariant System Identiﬁcation I
Static System Identiﬁcation, Linear Static Systems: Linear Regression, Least-squares Estimation, Interpretation of Least-squares Method, Bias, Accuracy, Identiﬁability. Nonlinear Static Systems: Nonlinear Regression, Nonlinear Least-squares Estimation, Iterative Solutions, Accuracy, Model Reparameterization: Static Case, Maximum Likelihood Estimation. Case Studies for Electrical and Electronic Systems.

Module 3: Time-invariant System Identiﬁcation II
 Dynamic System Identiﬁcation:  Linear Dynamic Systems:  Transfer Function Models,  Equation Error Identiﬁcation, Output Error Identiﬁcation, Prediction Error Identiﬁcation , Model Structure Identiﬁcation,  Subspace Identiﬁcation, Linear Parameter-varying Model Identiﬁcation,  Orthogonal Basis Functions. Case Studies for Electrical and Electronic Systems.
Module 4: Simulation of Static and Dynamic Systems

Probability Models: Introduction to Probability Models, Discrete Probability Models, Continuous Probability Models, Stochastic Models: Markov Chains, Markov Processes, Linear Regression, Time Series. Simulation of Dynamic Models: Introduction to Simulation, Continuous-Time Models, The Euler Method. Simulation of Probability Models: Monte Carlo Simulation, The Markov Property, Analytic Simulation.
References:

1. Karel J. Keesman , “System Identification: An Introduction”, Springer, 2011
2. Mark M. Meerschaert , “Mathematical Modeling”, Academic Press, 2013
3. Lennart Ljung, “System Identification: Theory for the User”, , 2/e, Pearson Education, 1998

4. Rik Pintelon, Johan Schoukens, “System Identification: A Frequency Domain Approach”,  John Wiley & Sons, 2004

5. Ján Mikleš, Miroslav Fikar, “Process Modelling, Identification, and Control”, Springer, 2007

	 MECAE 102
	ANALOG INTEGRATED CIRCUIT DESIGN
	L
	T
	P
	C

	
	
	3
	1
	0
	4


Module 1: MOSFET Operation and Models for Analog Design

MOSFET Capacitance Overview / Review, Threshold Voltage, I-V Characteristics of MOSFETs. Models for Analog Design: Long-Channel MOSFETs, Square-Law Equations, Small Signal Models, Temperature Effects, Short-Channel MOSFETs, General Design, MOSFET Noise Modelling.

Module 2: Single Stage Amplifiers and Biasing
Common Source amplifier: dc and small signal analysis, noise and ac analysis, miller effect; Common Drain and Common Gate amplifiers: dc and small signal analysis, noise and  ac analysis;  cascode and folded  cascode stages;  impedance and frequency scaling of circuits; biasing transistors at a given current; Simple and, cascode current mirrors; amplifiers biased at a constant current.

Module 3: Differential Amplifiers

MOS differential amplifiers: introduction; dc and ac operations; differential and common mode half circuits; CMRR requirements; differential pair with passive and active loads - gain, output resistance and CMRR; differential pair frequency response; differential pair noise; offset and slew rate.

Module 4: Operational Amplifiers

MOS operational amplifiers: one-stage opamp – gain, frequency response, noise, mismatch and slew rate; telescopic and folded cascode opamps – gain, frequency response, noise, mismatch and slew rate; two-stage opamp topology; fully differential one-stage and           two-stage opamps.

References: 

1. Behzad Razavi, “Design of Analog CMOS Integrated Circuits”, McGraw Hill Higher Education, 2003.

2. Jacob Baker R., “CMOS: Circuit Design, Layout, and Simulation”, Wiley, 2010.

3. Philip E. Allen & Douglas R. Holberg, “CMOS Analog Circuit Design”, 2nd Ed., Oxford University Press, 2009.

4. David A. Johns & Ken Martin, “Analog Integrated Circuit Design”, Wiley India Pvt. Ltd., 2008.

5. Paul R. Gray, Paul J. Hurst, Stephen H. Lewis & Robert G. Meryer, “Analysis and Design of Analog Integrated Circuits”, 5th Ed., Wiley 2009.

	MECAE 103
	DIGITAL INTEGRATED CIRCUIT  DESIGN
	L
	T
	P
	C

	
	
	3
	1
	0
	4


Module 1: CMOS Inverter
Issues in Digital Integrated Circuit Design, Quality Metrics of a Digital Design, Cost of an Integrated Circuit, Functionality and Robustness, Performance, Power and Energy Consumption.

Static CMOS Inverter: Static Behavior, Switching Threshold, Noise Margins. Performance of CMOS Inverter: Dynamic Behavior, Computing the Capacitances, Propagation Delay: First-Order Analysis, Power, Energy, and Energy – Delay, Dynamic Power Consumption, Static Consumption.
Module 2: Designing Combinational Logic Gates in CMOS

Static CMOS Design - Complementary CMOS, Ratioed Logic, Pass-Transistor Logic, Dynamic CMOS Design, Dynamic Logic: Basic Principles, Speed and Power Dissipation of Dynamic Logic, Issues in Dynamic Design, Cascading Dynamic Gates. 
Module 3: Designing Sequential Logic Circuits
Timing Metrics for Sequential Circuits, Classification of Memory Elements, Static Latches and Registers, Bistability Principle, Multiplexer-Based Latches, Master-Slave Edge-Triggered Register, Low-Voltage Static Latches, Static SR Flip-Flops, Dynamic Latches and Registers, Dynamic Transmission-Gate Edge-Triggered Registers, CMOS–Clock Skew insensitive Approach, True Single–Phase Clocked Register(TSPCR), Alternative Register Styles, Pulse Registers, Sense-Amplifier Based Register.
Module 4: Timing Issues in Digital Circuits
Timing Classification of Digital Systems, Synchronous Interconnect, Mesochronous Interconnect, Plesiochronous Interconnect, Asynchronous Interconnect, Synchronous Design: Synchronous Timing Basics, Sources of Skew and Jitter, Clock-Distribution Techniques, 

Synchronizers and Arbiters: Synchronizers - Concept and Implementation, Arbiters Clock Synthesis and Synchronization using PLL: Basic Concept, Building Blocks of a PLL, Distributed Clocking using DLL.
References:
1. Jan M. Rabaey, Anantha Chandrakasan & Borivoje Nikolic, "Digital Integrated Circuits: A Design Perspective", 2nd Ed. Pearson Education Asia, 2007. 

2.  Jacob Baker R., "CMOS: Circuit Design, Layout, and Simulation", Wiley, 2010. 

3.  Ken Martin, "Digital Integrated Circuit Design", Oxford University Press, 1999. 

4. Sung-Mo (Steve) Kang & Yusuf Leblebici, "CMOS Digital Integrated Circuits Analysis and Design", 3rd Ed., McGraw Hill, 2002. 

5. David Hodges, Horace Jackson & Resve Saleh, "Analysis and Design of Digital Integrated Circuits", 3rd Ed., McGraw Hill, 2003.

6.  Hubert Kaeslin & Eth Zurich, "Digital Integrated Circuit Design from VLSI Architectures to CMOS Fabrication", Cambridge University Press, 2008. 

	MECAE104
	RF SYSTEM DESIGN
	L
	T
	P
	C

	
	
	3
	1
	0
	4


Module 1: Transmission Line Theory

Review of Transmission Line Theory: Lumped Element Model, Field Analysis of Transmission Lines, Terminated Lossless Lines, SWR, and Impedance Mismatches. Planar Transmission-Lines: Stripline, Microstrip, Coplanar-Line.

Smith Chart: Reflection Coefficient, Load Impedance, Impedance Transformation, Admittance Transformation, Parallel and Series Connection. Review of S-Parameters. 
Module 2: RF Filter Design

Overview; Basic Resonator and Filter Configuration, Special Filter Realizations, Filter Implementations, Coupled Filter.
Module 3:  Impedance Matching Networks

Impedance Matching using Discrete Components, Microstripline Matching Networks,  Single Stub Matching Network , Double Stub Matching Network. Quarter-Wave Transformers, Multi-Section and Tapered Transformers.

Module 4: RF Amplifiers, Oscillators and Mixers

Characteristics; Amplifier Power Relations, Stability Considerations, Constant Gain Circles, Noise Figure Circles, Constant VSWR Circles, Low Noise Circuits; Broadband, High Power and Multistage Amplifiers. 

Basic Oscillator Model, High Frequency Oscillator Configurations, Basic Characteristics of Mixers.
References:
1. Reinhold Ludwig & Powel Bretchko, “RF Circuit Design – Theory and Applications”, 1st Ed., Pearson Education Ltd., 2004.

2. David M. Pozzar , “ Microwave Engineering”, 3r Ed., Wiley India, 2007.
3. Mathew M. Radmanesh, “Radio Frequency and Microwave Electronics”, 2nd Ed. Pearson Education Asia, 2006.

4. Mathew M. Radmanesh, “Advanced RF & Microwave Circuit Design-The Ultimate Guide to System Design”, Pearson Education Asia, 2009.

5. George D Vendelin ,Anthony M Pavio and Ulrich L.Rohde., “Microwave Circuit Design using Linear and Nonlinear Techniques”, 2nd Ed, Wiley India,2005.
6. Ulrich L. Rohde & David P. NewKirk, “RF / Microwave Circuit Design”, John Wiley & Sons, 2000.
7. Davis W. Alan, “Radio Frequency Circuit Design”, Wiley India, 2009.

8. Christopher Bowick, John Blyer & Cheryl Ajluni “ RF Circuit Design”, 2nd Ed., Newnes, 2007.

9. Cotter W. Sayre, “Complete Wireless Design”, 2nd Ed., McGraw-Hill, 2008.
10. Joseph J. Carr, “RF Components and Circuits”, Newnes, 2002.

	MECAE 105 - 1
	ADVANCED DIGITAL COMMUNICATIONS 
	L
	T
	P
	C

	
	
	3
	0
	0
	3


Module 1: 
 Basic structure of a digital communication system, communication channels and their mathematical models, Review of random variables and some important PDFs; Bernoulli, Binomial, Uniform, Gaussian, Rayleigh, Rician -definition, properties and statistical averages.  Random processes-Stationary processes, Gaussian processes and White Noise processes. Mean and correlation of random processes, power spectrum.

Module 2: 
Digital modulation schemes- Representation of digitally modulated signals, signal space diagram, Modulation methods- Digital PAM, Phase modulation, QAM, Mutli dimensional signaling, power spectrum of these digitally modulated signals.

Module 3: 
Optimum receivers for AWGN channels- Principles of optimal detection, correlation receiver, Matched filter receiver- implementation, Error probability for band limited and power limited signaling, Non coherent detection- basic concepts, optimal non coherent detection of FSK modulated signals, Comparison of digital signaling methods.
Module 4:

Digital communication through band limited channels- characterization, signal design, design of band limited signals for zero ISI and controlled ISI.
Optimum receiver for channels with ISI and AWGN –Optimum Maximum likelihood receiver, Linear equalization, Decision feedback equalization, Turbo equalization.

 References:
1. John G. Proakis & Masoud Salehi, “Digital Communications," 5th Ed., McGraw Hill, 2008.

2. Rice M., “Digital Communications: A Discrete-Time Approach”, Prentice-Hall, 2009.
3. Tri T. Ha, “Theory and Design of Digital Communication Systems”, California Cambridge University Press, 2010.
4. Simon M. K., Hinedi S. M. & Lindsey W. C., “Digital Communication Techniques-Signal Design and Detection”, Prentice Hall, 1995. 

5. John G. Proakis & Masoud Salehi, “Fundamentals of Communication Systems”, Prentice Hall, 2005. . 

6. John B. Anderson, “Digital Transmission Engineering”, Wiley Inter-Science, 2005. 
7. Papoulis A.  & Pillai S.U., “Probability, Random Variables and Stochastic Processes”, McGraw Hill, 2002.

	MECAE 105 – 2#
	RF MEMS 
	L
	T
	P
	C

	
	
	3
	0
	0
	3


Module I

RF MEMS relays and switches: switch parameters, actuation mechanisms, bistable relays and micro actuators, dynamics of switching operation. 

Module II

MEMS inductors and capacitors: Micromachined inductor, effect of inductor layout, modeling and design issues of planar inductor, gap tuning and area tuning capacitors, dielectric tunable capacitors. 

Module III

Micromachined RF filters: Modeling of mechanical filters, electrostatic comb drive, micromechanical filters using comb drives, electrostatic coupled beam structures, MEMS phase shifters, types, limitations, switched delay lines, micromachined transmission lines, coplanar lines, micromachined directional coupler and mixer. 

Module IV

Micromachined antennas: microstrip antennas – design parameters, micromachining to improve performance, reconfigurable antennas.

References:
1. V. K. Varadanetal, “RF MEMS and their Applications”, Wiley, 2003
2. H. J. D. Santos, “RF MEMS Circuit Design for Wireless Communications”, Artech House, 2002.
3. G. M. Rebeiz, “RF MEMS Theory , Design and Technology”, Wiley, 2003.
4. Vijay K.Varadan, K.J Vinoy, S.Gopalakrishnan, “Smart Material Systems and MEMS”,Wiely India,2011.
	MECAE 105 - 3 *
	IMAGE AND VIDEO PROCESSING 
SYSTEM
	L
	T
	P
	C

	
	
	3
	0
	0
	3


Module I
Introduction to Digital Image Processing & Applications: elements of visual perception, Mach band effect, sampling, quantization, basic relationship between pixels, color image fundamentals-RGB-HSI models, image transforms - two dimensional orthogonal and unitary transforms, separable unitary transforms, basis images, DFT, WHT, KLT, DCT and SVD.
Module II

Image Enhancement: filters in spatial and frequency domains, histogram-based processing, homomorphic filtering, image restoration: degradation models, PSF, circulant and block-circulant matrices, deconvolution, restoration using inverse filtering, Wiener filtering and maximum entropy based methods, image segmentation: pixel classification, bi-level thresholding, multilevel thresholding, adaptive thresholding, spectral & spatial classification, edge detection, Hough transform, region growing.
Module III

Boundary Representation: chain codes, polygonal approximation, boundary segments, boundary descriptors, regional descriptors, relational descriptors, object recognition, pattern and pattern classes, recognition based on decision theoretic methods, matching, optimum statistical classifiers, structural methods, matching shape numbers, string methods, morphological image processing, erosion and dilation, opening or closing, HIT or MISS transformation, basic morphological algorithms, grey scale morphology.

Module IV
Video Processing:  display enhancement, video mixing, video scaling, scan rate conversion, representation of digital video, spatio-temporal sampling, video compression-motion estimation, intra and interframe prediction, perceptual coding, standards - MPEG, H.264.
References
1. K. Jain, “Fundamentals Of Digital Image Processing”, Prentice Hall Of India, 1989.

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

3. Iain E Richardson, “H.264 and MPEG-4 Video Compression”, John Wiley & Sons, September 2003

5. M. Tekalp, “Digital Video Processing”, Prentice-Hall

6. Bovik, “Handbook of Image & Video Processing”, Academic Press, 2000

7. W. K. Pratt, “Digital Image Processing”, Prentice Hall

8. Rosenfeld, A. C. Kak, “Digital Image Processing”, vols. 1 and 2, Prentice Hall.

9. K. R. Rao, Zoran S. Bojkovic, Dragorad A. Milovanovic, “Multimedia Communication Systems: Techniques, Standards and Networks”, Prentice Hall

	MECAE 105 - 4
	VLSI SYSTEM DESIGN
	L
	T
	P
	C

	
	
	3
	0
	0
	3


Module 1: Introduction to CMOS VLSI Design 
Introduction to Digital IC Design: Custom and Semicustom Flow, MOSFET Models, MOSFET Capacitances, Transistors and Layout. CMOS Inverter: Effect of Process Variation, Supply Scaling,  Inverter Design for a given VTC and Speed, Effect of Input Rise Time and Fall Time, Static and Dynamic Power Dissipation, Energy and Power Delay Product, Sizing Chain of Inverters, Latch Up Effect. Simulation of Static and Dynamic Characteristics. CMOS Layout Elements: Parasitics, Wires and Vias, Design Rules, Layout Design. SPICE Simulation of MOSFET I-V Characteristics and Parameter Extraction Post Layout Simulation. 
Module 2: Static and Dynamic CMOS Design 
Static CMOS Design: Complementary CMOS, Static Properties, Propagation Delay, Elmore Delay Model, Power Consumption, Low Power Design Techniques, Logical Effort for Transistor Sizing, Ratioed Logic, Pseudo NMOS Inverter, DCVSL, PTL, DPTL & Transmission Gate Logic. Dynamic CMOS Design: Speed and Power Considerations, Domino Logic and Its Derivatives, C2MOS, TSPC Registers, NORA CMOS. Combinational Logic Synthesis: Technology Independent and Technology Dependent Optimization.
Module 3: Subsystem Design and Timing Issues
Subsystem Design Principles: Pipelining, Data Paths in Processor Architecture, Standard Cell Layout, Logic Design Considerations of Adder, Multiplier, Shifter. Sequencing Static Circuits, Circuit Design of Latches and Flip Flops, Static Sequencing Element Methodology, Sequencing Dynamic Circuits, Synchronizers. CMOS Memory Design: SRAM and DRAM. BiCMOS Logic: Static and Dynamic Behaviour, Delay and Power Consumption in BiCMOS Logic. Timing: Slack Delay Model, Effect of Skew and Jitter on Timing, Sources of Skew and Jitter, Clocking Disciplines, Wire Model, Technology Scaling Effect on Interconnect and Noise in Interconnects. 
Module 4: Routing, Scheduling and Allocation
Partitioning, Floor Planning and Pin Assignment, Slicing Tree, Channel Definition, Channel Routing Order, Wind Mill Constraint, Placement, Special Routing, Clock Routing for Regular and Irregular Structures, Power Routing,  Global Routing, Line Probe Algorithm, Maze Routing, Detail Routing, Left Edge Algorithm, Vertical Constraint, Switch Box Routing. Logic Synthesis, High Level Synthesis. Scheduling and Allocation: ASAP and ALAP Scheduling, Register Allocation, Functional Unit Allocation, Interconnect Path Allocation. Hardware Description Languages: Synthesis, Register Transfer Design, Event Driven Simulation. FPGA Logic Element and Interconnect Architecture, Logic Synthesis for FPGA, Physical Design for FPGA, I / O Circuits, ESD Protection, Off Chip Connections. 
References: 
1. Weste & Harris “CMOS VLSI Design”, 3rd Ed., Pearson Education, 2005.
2. Jan M. Rabae, “Digital Integrated Circuits - A Design Perspective”, 2nd Ed., Prentice Hall, 2005. 

3. Uyemura J. P, “Introduction to VLSI Circuits and Systems”, Wiley, 2002.

4. Wayne Wolf, “FPGA-Based System Design”, Pearson, 2009.
5. James R. Armstrong & Gail Gray F., “VHDL Design Representation and Synthesis”, Pearson Education, 2007. 
6. Naveed A. Sherwani, “Algorithms for VLSI Physical Design Automation”, 3rd Ed., Springer, 1999.
	MECAE 106 - 1
	OPTICAL COMMUNICATION SYSTEMS
	L
	T
	P
	C

	
	
	3
	0
	0
	3


Module 1: Review of Fiber Optic Communication Systems

Evolution, Benefits and Disadvantages of Fiber Optics, Transmission Windows, Transmission through Optical Fiber, The Numerical Aperture (NA), The Optical Fiber, Types of Fiber, Different Losses and Issues in Fiber Optics, Attenuation, Dispersion, Connectors and Splices, Bending Loses, Absorption, Scattering, Very Low Loss Materials, Plastic and Polymer-Clad-Silica Fibers, Wave Propagation in Step Index and Graded Index Fiber, Fiber Dispersion, Single Mode Fibers, Multimode Fibers, Dispersion Shifted Fiber, Dispersion Flattened Fiber, Polarization, Cut-Off Condition and V-Parameter.  Light Sources and Transmitters, Detectors and Receivers.
Module 2: Fiber Optic System Design Considerations and Components

Indoor Cables, Outdoor Cables, Cabling Example, Power Budget, Bandwidth and Rise Time Budgets, Electrical and Optical Bandwidth, Connectors, Fiber Optic Couplers. 

Optical Fiber Communication System: Telecommunication, Local Distribution Series, Computer Networks, Local Data Transmission, Digital Optical Fiber Communication System, First and Second-Generation System, Future Systems. Noise Sources, Channel Impairments, and Optical Transmission System Design.

Module 3: Advanced Multiplexing Strategies

Optical TDM, Subscriber Multiplexing (SCM), WDM and Hybrid Multiplexing Methods; Network Element Technology: (D)WDM Technology; Gratings, Filters, Passive and Active Devices, Signal Processors, Gain Equalizer, Power Splitter, Combiner, Coupler, Optical Switching and Routing; Space, Time, and Wavelength Granularity, Add / Drop Mux, Advanced Optical Signal Processing, Functions of Photonic Integrated Circuits, Advanced Modulation Formats, OFDM, Polarization Multiplexing, Constrained Coding, and Coherent Detection.

Module 4: Optical Networking

Data Communication Networks, Network Topologies, MAC Protocols, Network Architecture: SONET / TDH, Optical Transport Network, Optical Access Network, Optical Premise Network. Broadcast and Select WDM Concepts, Wavelength Routed Protocols, Performance of WDM + EDFA Systems, Solitons, Optical CDMA, Introduction to IP Over WDM, Optical Packet Switching, Optical Burst Switching, Optical Switch Fabrics OSFs and their Application.
References:
1. John Senior, “Optical Fiber Communications: Principles and Practice”, 3rd Ed., Prentice Hall, 2008.

2. Govind P .Agarwal , “ Fibre –Optic Communcation Systems” ,3rd Ed.,Wiely 2013

3. Optical Society of America, “Fiber Optics Handbook: Fiber, Devices, and Systems for Optical Communications”, McGraw Hill, 2001.

4. Iizuka K., “Elements of Photonics”, Volume II, Wiley, 2002.
5. Shieh W., & Djordjevic I., “OFDM for Optical Communications”, Elsevier, 2009.

6. Javier Aracil, “Enabling Optical Internet with Advanced Network Technologies”, Springer, 2009.

7. Masataka Nakazawa, “High Spectral Density Optical Communication Technologies”, Springer, 2010.

	MECAE 106 - 2
	RF COMPONENTS AND CIRCUIT DESIGN 
	L
	T
	P
	C

	
	
	3
	0
	0
	3


Module 1:   Passive RF Components

Introduction: Importance of RF Design, Dimensions and units, frequency spectrum, RF Behaviour of Passive Components: High frequency resistors, capacitors and inductors ,Chip Components and Circuit Board Considerations: Chip resistors, chip capacitors and surface mounted inductors. 
Module 2: Active RF Components
 RF Diodes - Schottky Diode, PIN Diode, Varactor Diode, IMPATT, TRAPATT, BARRIT and Gunn Diodes, Tunnel Diode, Noise Diode, Snap Diode. Microwave Transistor Issues: Silicon Vs. GaAs. Noise Sources, S-Parameters, Noise Figure Parameters. RF Field Effect Transistors, High Mobility Transistors.
 Module 3: Active RF Components Modelling

Diode Models: Non Linear Diode Model, Linear Diode Model. Transistor Models: Large Signal BJT Models, Small Signal BJT Models, Large Signal FET Models, Small Signal FET Models. Scattering Parameter Device Characterization.

Module 4: Microwave Control Components

Introduction; Switches: PIN Diode Switches, FET Switches, MEMS Switches, Alternative Multi Port Switch Structure. Variable Attenuators, Phase Shifters: True Relay and Slow Wave Phase Shifters, Reflection Phase Shifters, Stepped Phase Shifters, Binary Phase Shifters.

References:
1. Reinhold Ludwig & Powel Bretchko, “RF Circuit Design – Theory and Applications”, 2nd Ed., Prentice Hall Ltd., 2008.
2. W. Alan Davis, K. K Agarwal, “ Radio Frequency Circuit Design”,Wiely India,2009
3. Misra., “ Radio –Frequency &Microwave Communication Circuits: Analysis &Design”, Wiley India ,
4. Sorrentino R.  & Bianchi G., “Microwave and RF Engineering”, John Wiley, 2010.
5. Samuel y Liao, “Microwave Devices and Circuits”, 3rd Pearson Education,2003

6. Coleman C., “An introduction to Radio Frequency Engineering”, Cambridge, 2004.

7. David M. Pozzar , “ Microwave Engineering”, 3rd Ed., Wiley India, 2007.

8. Inder Bahl, “Lumped Elements for RF and Microwave Circuits”, Artech House, 2003.

9. Joseph J. Carr, “RF Components and Circuits”, Newnes, 2002.

10. Guillermo Gonzalez, “Microwave Transistor Amplifiers: Analysis and Design”, Prentice Hall, 1997.
11. Inder Bahl, “Fundamentals of RF and Microwave Transistor Amplifiers”, John Wiley & Sons, 2009.

12. T.Yitterda, l Y.Cheng, T.Fjeldly, “Device modeling for Analog and RF CMOS circuit Design”, John Wiley &Sons,2003

	MECAE 106 - 3
	SPEECH AND AUDIO PROCESSING SYSTEM 
	L
	T
	P
	C

	
	
	3
	0
	0
	3


Module 1: Review of Audio Sources and Propagation
Waves, Waveguides and Environmental Characteristics. Human Speech and Hearing:  Human Speech Generation Mechanism, Speech Signal Characteristics. Human Hearing System: Ear, Auditory Physiology, Human Hearing Characteristics, Psychophysics, Perceptual Issues, Auditory Scene Analysis.
Sound and Music Processing: Time Domain Methods - Time Domain Parameters of Speech and Music Signal, Methods for Extracting the Parameters: Energy, Average Magnitude, Zero Crossing Rate. Silence Discrimination using ZCR and Energy, Short Time Auto Correlation Function, Pitch Period Estimation using Auto Correlation Function.  

Module 2: Frequency Domain Methods
Short Time Fourier Analysis: Fourier Transform and Linear Filtering Interpretations, Sampling Rates, Spectrographic Displays, Pitch and Formant Extraction, Analysis by Synthesis, Analysis-Synthesis Systems: Phase Vocoder, Channel Vocoder, Homomorphic Speech Analysis: Cepstral Analysis of Speech, Formant and Pitch Estimation, Homomorphic Vocoder, Spectral Modelling of Music Signals, Sinusoidal Plus Residual Modelling of Music Signals, Extraction of Perceptual Attributes of Music Signals, Music Applications Based on Audio Processing. 

Module 3: Voice and Audio Encoding Systems
General Block Diagram of a Voice and Audio Encoding System; Human Auditory System: Application to Voice and Audio Encoding. Analysis of Audio and of Music; Predictive Encoding, Discrete Cosine Transform, Sub-Band Analysis, Bit Localization Strategies, Rate / Distortion Techniques, Encoding in The Time Domain, PCM Encoding, Predictive Encoding, Encoding in the Frequency Domain; MPEG-1 Audio, MPEG-2 Audio and MPEG-2 AAC, MPEG-4 Audio, Dolby AC-3 Audio; Applications: Voice over IP.

Module 4: Real Time Audio Processing
Sampling, Time Resolution, Buffering, Latency and Jitter; Synchronous Vs. Asynchronous Models in the Generation and Processing of Real Time Interactive Sound; Aspects of Control and of Mapping; “Visual Data Flow"-Type Programming Languages for Real Time Audio; Communication Protocols (MIDI, UDP Vs. TCP, OSC); Music Analysis & Recognition: Transcription, Summarization, and Similarity; Sound Mixtures and Separation: CASA, ICA, and Model-Based Separation.
References:

1. Thomas F. Quatieri, “Discrete-Time Speech Signal Processing”, Pearson Education, 2004.
2. Nelson Morgan & Ben Gold, “Speech and Audio Signal Processing: Processing and Perception of Speech and Music” 1999.

3. Apte, “ Speech and Audio Processing”,Wiely india.

4. Martin Russ, “Sound Synthesis and Sampling”, Focal Press, Elsevier, 2004.

5. John Watkinson, “The Art of Digital Audio”, Focal Press, Elsevier, 2001.
6. Deller J. R., Hansen J. H. L.  & Proakis J. G., “Discrete Time Processing of Speech Signals”, John Wiley, IEEE Press, 1999.

7. Kirk R.  & Hunt A. “Digital Sound Processing for Music and Multimedia”, Focal Press, 1999.

8. Eargle J. H. “Music Sound and Technology”, Van Nostrand Reinhold, 1995.

9. Vijay Madisetti, “Video, Speech, and Audio Signal Processing and Associated Standards”, CRC Press, 2009.
	MECAE 106 - 4
	EMBEDDED SYSTEM DESIGN
	L
	T
	P
	C

	
	
	3
	0
	0
	3


Module 1: System Design Methodologies
System Design Challenges, Processor-Level Models, System-Level Models, System Design Tools. System Design Methodologies: Bottom-up Methodology, Top-down Methodology, Meet-in-the-middle Methodology, Platform Methodology, FPGA Methodology, System-level Synthesis, Processor Synthesis. 

Module 2: Modelling and Synthesis

Models of Computation, System Design Languages, System Modeling, Processor Modeling, System Synthesis, System Design Trends, Automatic TLM Generation, Platform Synthesis. 
Module 3: Software Synthesis
Target Languages for Embedded Systems, RTOS, Software Synthesis Overview, Code Generation, Multi-Task Synthesis, Internal Communication, Startup Code, Binary Image Generation, Execution.
Module 4: Hardware Synthesis
RTL Architecture, Input Models, Estimation and Optimization, Register Sharing, Functional Unit Sharing, Connection Sharing, Register Merging, Chaining and Multi-Cycling, Functional-Unit Pipelining, Datapath Pipelining, Control and Datapath Pipelining Scheduling, Interface Synthesis. 

Embedded Design Practice: System Level Design Tools, Embedded Software Design Tools, Hardware Design Tools, Case Study.
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System simulation experiments based on the courses MECAE 101, MECAE 102,  MECAE 103 and MECAE 104 and the elective courses opted by the student in the first semester.
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Each student shall present a seminar on any topic of interest related to the core / elective courses offered in the first semester of the M. Tech. Programme. He / she shall select the topic based on the references from international journals of repute, preferably IEEE journals. They should get the paper approved by the Programme Co-ordinator / Faculty member in charge of the seminar and shall present it in the class. Every student shall participate in the seminar. The students should undertake a detailed study on the topic and submit a report at the end of the semester. Marks will be awarded based on the topic, presentation, participation in the seminar and the report submitted.
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