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SEMESTER – I

	Exam Slot
	Course  No
	Subjects
	L-T-P
	Internal Marks
	End Semester Exam
	Credits

	
	
	
	
	
	Marks
	Duration

(hrs)
	

	A
	05EC6401
	Advanced Digital Signal Processing
	3-1-0
	40
	60
	3
	4

	B
	05EC6403
	Analog Integrated Circuit Design
	3-1-0
	40
	60
	3
	4

	C
	05EC6405
	Advanced Digital Communications
	3-1-0
	40
	60
	3
	4

	D
	05EC6407
	Digital Integrated Circuit Design
	2-1-0
	40
	60
	3
	3

	E
	05EC 641x
	Elective 1
	2-1-0
	40
	60
	3
	3

	
	05EC 6477
	Research methodology
	1-1-0
	100
	0
	0
	2

	
	05EC 6491
	Electronic System Design Lab-I
	0-0-2
	100
	0
	0
	1









21

	Elective – I

	Course No
	Subjects

	05EC 6411
	VLSI System Design

	05EC 6413
	Embedded  System Design

	05EC 6415
	RF System Design


	

	

	


SEMESTER – II

	Exam Slot
	Course No
	Subjects
	L-T-P
	Internal Marks
	End Semester Exam
	Credits

	
	
	
	
	
	Marks
	Duration (hrs)
	

	A
	05EC6402
	Advanced Digital System Design
	3-1-0
	40
	60
	3
	4

	B
	05EC6404
	Analog and Data Conversion System Design
	2-1-0
	40
	60
	3
	3

	C
	05EC6406
	DSP Algorithm and Architecture
	2-1-0
	40
	60
	3
	3

	D
	05EC 642x
	Elective 2
	2-1-0
	40
	60
	3
	3

	E
	05EC 643x
	Elective 3
	2-1-0
	40
	60
	3
	3

	
	05EC6466
	Seminar I
	0-0-2
	100
	0
	0
	2

	
	05EC6488


	Mini Project
	0-0-4
	100
	0
	0
	2

	
	05EC6492
	Electronic System Design Lab-II
	0-0-2
	100
	0
	0
	1








21

	Elective – II

	Course No
	Subjects

	05EC6422
	Wireless Communication System Design

	05EC6424
	ASIC and SOC Design

	05EC6426
	Artificial Neural Networks and Fuzzy  Systems


	Elective – III

	Course No
	Subjects

	05EC6432
	Image and Video Processing

	05EC6434
	Electronic Product Design

	05EC6436
	Optical Communication system Design


SEMESTER – III

	Exam Slot
	Course No
	Subjects
	L-T-P
	Internal Marks
	End Semester Exam
	Credits

	
	
	
	
	
	Marks
	Duration(hrs)
	

	      A
	05EC 744x
	Elective 4
	2-1-0
	40
	60
	3
	3

	      B
	05EC 745x
	Elective 5
	2-1-0
	40
	60
	3
	3

	
	05EC 7467
	Seminar II
	0-0-2
	100
	0
	0
	2

	
	05EC 7487
	Project (Phase 1)
	0-0-12
	50
	0
	0
	6














14

	Elective – IV

	Course No
	Subjects

	05EC7441
	 Electronic Instrumentation

	05EC7443
	MIMO Communication System

	05EC7445
	Principles of System Engineering

	Elective – V

	Course No
	Subjects

	05EC7451
	Low Power Design Techniques

	05EC7453
	Embedded  Network Design

	05EC7455
	Modern Computer Networks


SEMESTER – IV
	Exam

Slot
	Course

No
	Subjects
	L-T-P
	Internal

Marks
	End Semester Exam
	Credits

	
	
	
	
	
	Marks
	Duration(hrs)
	

	
	05EC7488
	Project(Phase 2)
	0-0-21
	70
	   30
	         -
	12


12

Total:68

	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6401
	ADVANCED DIGITAL SIGNAL PROCESSING
	3-1-0-4
	2015

	COURSE OBJECTIVES:

· Provides information on digital signal processors
· To know about adaptive filtering and it’s applications
· To explore the concepts of multi rate signal processing and multi rate filters

· To introduce the student to wavelet transforms
COURSE OUTCOMES:

· Students will learn the essential advanced topics in DSP 

· The students get familiarity to architectures of various DSP processors

· Able to learn adaptive filtering techniques using LMS algorithm and applications of adaptive filtering 

· Acquiring knowledge of how a multi rate system works

· Ability to design and implement decimator and interpolator and to design multi rate filter bank.

SYLLABUS


	MODULE
	COURSE CONTENT (36 hrs)
	HRS

	I
	Discrete-time Signals and Systems :Discrete-time Signals and Sequences, Linear Shift-Invariant systems, Stability and Causality, Linear constant coefficient difference equations, Frequency domain representation of discrete-time signals and systems, Sampling of continuous time signals, Z-transform, Region of convergence, Stability and ROC, Inverse z-transform.
	9

	INTERNAL TEST 1(Module 1)

	II
	Digital Signal Processors: Introduction to Programmable DSPs-Harvard architecture, Multiplier and Multiplier Accumulator(MAC), Modified bus structure and Memory access scheme in P-DSP. Addressing modes, Multiple access memory,Very large instruction word (VLIW) architecture, pipelining, Architecture of TMS320C5X, TMS320C54X and TMS320C6X DSP.
	9

	INTERNAL TEST 2(Module 2)


Adaptive Signal Processing :Adaptive systems, Definition and characteristics, General properties, open and closed loop adaptation, Performance function and performance surface, Gradient and minimum MSE, Methods of searching the performance surface, Simple gradient search algorithm, Gradient  search by method of steepest descent, The LMS adaptive algorithm. 

	
	10
	

	IV
	a)Multirate Digital Signal Processing

Mathematical description of change of sampling rate – Interpolation and Decimation, Decimation by an integer factor, Interpolation by an integer factor, Sampling rate conversion by a rational factor, Polyphase filter structures, Multistage implementation of multirate system.

b)Wavelet Analysis

Continuous and Discrete wavelets, bio-orthogonal wavelets, Lifting Scheme of Wavelets.
	8

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Alan V Oppenheim, Ronald W Schafer “Digital Signal Processing” PHI, 2000 

2. Sanjit K Mitra “Digital Signal Processing” Tata Mc Graw-Hill Third Edition 21 

3. Bernard Widow, Samuel D Stearns, “Adaptive Signal Processing”, Pearson Education, 2002 

4. B Venkataramani, M Bhaskar , “Digital Signal Processors”, Tata McGraw Hill, 2006 

5. Lawrence R Rabiner, Bernard Gold “Theory and Applications of Digital Signal Processing” PHI, 1999 

6. John G Proakis, Dimitris G Manolakis “Digital Signal Processing, Principles, algorithm and applications” Prentice Hall, 2005 

7. Emmanuel C Ifeachor, Barrie W Jervis “Digital Signal Processing, A Practical approach” Pearson Education 2004




	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6403
	ANALOG INTEGRATED CIRCUIT DESIGN
	3-1-0-4
	2015

	COURSE OBJECTIVES:

· Provides information on Analog integrated circuit design
· To know about  analog amplifiers and its applications
COURSE OUTCOMES:
· Students will learn the essential advanced topics in analog integrated circuits

· Develop an intuition for analog circuit behaviour in both linear and non linear operation
· Develop an understanding of device and circuit theory sufficient to estimate the behaviour of integrated circuits, including noise
· Ability to design and implement differential amplifiers and amplifiers.

SYLLABUS



	MODULE
	COURSE CONTENT (36 hrs)
	HRS

	I
	 MOSFET Operation and Models For Analog Design:MOSFET Capacitance over view, Threshold voltage, I-V characteristics of MOSFETs, Long channel MOSFETs Small signal models, Temperature effects, Short channel MOSFETs General design: MOSFET noise modeling
	9

	INTERNAL TEST 1(Module 1)

	II
	 Single Stage Amplifiers and biasing: Common  Source , Common Drain and Common Gate amplifier : dc and small signal analysis; Miller effect; cascade and folded cascade stages; simple and cascade current mirrors; amplifiers biased at a constant current.
	9

	INTERNAL TEST 2(Module 2)

	III
	Differential Amplifiers :Source Coupled  Pair : DC and AC Operation ; CMRR, input- referred offset from finite CMRR ; Matching considerations, , input- referred offset with a current mirror load ; Noise Performance ; Slew- Rate Limitations.
	9

	IV
	Operational Amplifiers: One stage op-Amp- gain, small signal bandwidth, large signal band width, output swing, linearity , noise , Telescopic and Folded op- amp- gain, Maximum output voltage swing, Noise, slew rate; Two stage op-amp topology; Gain boosting in cascade stage.

	9

	END SEMESTER EXAM (All Modules)

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

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

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


	

	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6405
	ADVANCED DIGITAL COMMUNICATIONS
	3-1-0-4
	2015

	COURSE OBJECTIVES:

· To present the fundamentals of modern digital communication system design.

· To evaluate the performance of digital signalling schemes on realistic communication channels. 
· Compute the probability of error for several demodulators and compare modulation methods based on the error rate and spectral efficiency.

COURSE OUTCOMES:
·   Able to apply suitable modulation schemes and coding for various applications.

· Able to identify and describe different techniques in modern digital communications, in particular in modulation and detection, carrier modulation, and channel coding.

· Able to analyze digital modulation techniques by using signal processing tools

SYLLABUS

	MODULE
	COURSE CONTENT (36hrs)
	HRS

	I
	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.
	9

	INTERNAL TEST 1(Module 1)

	II
	Digital modulation schemes- Representation of digitally modulated signals, signal space diagram, Modulation methods- Digital PAM, Phase modulation, QAM, Mutli dimensional signalling, power spectrum of these digitally modulated signals.
	9

	INTERNAL TEST 2(Module 2)

	III
	Optimum receivers for AWGN channels- Principles of optimal detection, correlation receiver, Matched filter receiver- implementation, Error probability for band limited and power limited signalling, Non coherent detection- basic concepts, optimal non coherent detection of FSK modulated signals, Comparison of digital signalling methods.
	9

	IV
	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.
	9

	END SEMESTER EXAM (All Modules)

	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.



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6407
	DIGITAL INTEGRATED CIRCUIT  DESIGN
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· Discuss several areas of digital circuit design, including recent changes in circuit design approaches. 
•    We will cover different design styles and memory design.

•   Comprehend the different issues related to the development of digital integrated circuits
     including, circuit design, implementation and design methodologies
COURSE OUTCOMES:

· Student should be able to design logic circuit for both static CMOS and dynamic clocked     CMOS. 

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	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..
	7

	INTERNAL TEST 1(Module 1)

	II
	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. 
	7

	INTERNAL TEST 2(Module 2)

	III
	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
	7

	IV
	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.
	6

	END SEMESTER EXAM (All Modules)

	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. 



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC 6411
	VLSI  SYSTEM  DESIGN

 (ELECTIVE 1)
	2-1-0-3
	2015

	COURSE OBJECTIVES:
· To introduce the fundamental principles of VLSI circuit design and to examine the basic building blocks of large-scale digital integrated circuits. 

· Have an understanding of the characteristics of CMOS circuit construction.

· Describe the general steps required for processing of CMOS integrated circuits.

· Describe and avoid common CMOS circuit pitfalls and reliability problems.

· Design functional units including adders, multipliers, ROMs, SRAMs etc
COURSE OUTCOMES:

· Be able to apply CMOS technology-speciﬁc layout rules in the placement and routing of transistors and interconnect, and to verify the functionality, timing, power, and parasitic eﬀects.

· Have an understanding of the characteristics of CMOS circuit construction and the comparison between diﬀerent state-of-the-art CMOS technologies and processes.

· An ability to design elementary data paths for microprocessors, including moderate-speed adders, subtracters, and multipliers.
· An ability to estimate and compute the power consumption of a VLSI chip.   An ability to explain the chip technology scaling process
SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Review of Microelectronics and Introduction to MOS Technologies: Technology trends. MOS Transistor Theory: n MOS / p MOS transistor, threshold voltage equation, body effect, MOS device design equation, sub threshold region, Channel length modulation. Mobility variation, tunneling, punch through, hot electron effect. Basic IC Processing Steps: Crystal growth and wafer preparation, epitaxy, Oxidation, Lithography, Etching techniques , film deposition, Diffusion, Ion implantation, metallization, VLSI Process Integration NMOS, CMOS and BICMOS .
	7

	INTERNAL TEST 1(Module 1)

	II
	Basics of Digital CMOS Design: The MOS Inverter: principle, Depletion and enhancement load inverters, the basic CMOS inverter, transfer characteristics, logic threshold, Noise margins, and Dynamic behavior, Propagation Delay, Power Consumption. Latch-up in CMOS circuits. Ratioed logic, Pass Transistor logic, Arithmetic circuits in CMOS VLSI; Adders- multipliers- shifters. 
	7

	INTERNAL TEST 2(Module 2)

	III
	Sequential MOS Logic Design: Static latches; Flip flops & Registers, Dynamic Latches & Registers, CMOS Schmitt trigger, Monostable sequential Circuits, Astable Circuits. Memory Design: ROM & RAM cells design, SRAM and DRAM, Domino and NORA logic.
	7

	IV
	Circuit design Process : Circuit elements- resistor , capacitor, interconnects, sheet resistance , standard unit capacitance and unit delay concepts , inverter delays , driving capacitive loads, propagation delays, MOS layers, Stick diagrams and mask layout encoding, Design rules and layout, Lambda Based Design rules, micron based design rules, scaling of MOS circuits. 
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:
1. Sung-Mo Kang & Yusuf Leblebici, CMOS Digital Integrated Circuits - Analysis & Design, Tata MGH, 3rd edition.2003. 

2. Douglas A Pucknell & Kamran Eshragian , Basic VLSI Design, PHI, Third Edition

3. S.M.Sze,VLSI Technology, McGraw Hill Book Company. 

4. Jan M Rabaey, Digital Integrated Circuits - A Design Perspective, Pearson Education, Second Edition, 2003. 

5. Ken Martin, Digital Integrated Circuit Design, Oxford University Press, 2000 

6. Neil Weste and K. Eshragian, Principles of CMOS VLSI Design: A System     Perspective," 2nd edition, Pearson Education (Asia) Pte. Ltd., 2000. 

7. Wayne, Wolf, Modern VLSI design: System on Silicon,Pearson Education,Second  Edition.3



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC 6413
	EMBEDDED SYSTEM DESIGN (ELECTIVE 1)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· Introduces a model-based approach to system level design. 
· Modeling techniques for both computation and communication at different levels of abstraction, such as specification, transaction level and cycle-accurate level. 
· Discusses synthesis methods for system level architectures, embedded software and hardware components
COURSE OUTCOMES:

· Provides detailed descriptions of design techniques for various embedded software and hardware components

· Describes system design flows and design methodology from system specification to prototyping

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	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

	7

	INTERNAL TEST 1(Module 1)

	II
	 Modeling and Synthesis: Models of Computation, System Design Languages, System Modeling, Processor Modeling, System Synthesis, System Design Trends, Automatic TLM Generation, Platform Synthesis.

	7

	INTERNAL TEST 2(Module 2)

	III
	Software Synthesis: Target Languages for Embedded Systems, RTOS, Software Synthesis Overview, Code Generation, Multi-Task Synthesis, Internal Communication, Startup Code, Binary Image Generation, Execution.

	7

	IV
	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.


	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. GajskiD. D., AbdiS., Gerstlauer A. &SchirnerG. “Embedded System Design: Modeling, Synthesis, Verification”, Springer, 2009. 

2. Peckol&James “Embedded Systems: A Contemporary Design Tool”, John Wiley &Sons, 2008.
3. MarwedelP.,“ Embedded System Design”, Springer, 2006.

4. GerstlauerA., DoemerR., PengJ.&GajskiD.,“System Design: A Practical Guide with SpecC”, Kluwer, 2001.

5. GroetkerT., LiaoS., MartinG.& SwanS., “System Design with SystemC”, Kluwer, 2002.

6. VahidF.&GivargisT., “Embedded System Design: A Unified Hardware/Software Introduction”, John Wiley & Sons, 2001. 



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC 6415
	RF SYSTEM DESIGN 

(ELECTIVE 1)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To provide the participants the state of the art knowledge in the field of RF circuits and systems. 

· Various methodologies presently prevalent in the industry for the design of RF filters, various RF active and passive circuits, industrial microwave systems, etc. 

· Brief theoretical foundation of RF circuits for the above specified applications. 

· Exposure to the state of the art modeling and simulation schemes currently being used for the design of RF circuits and systems. 

· To provide a working demonstration of experimental setups for various RF testing applications.

COURSE OUTCOMES:
· Knows the basics of RF system design
· Can design the RF systems using Smith Chart
· Know the impedance matching circuits
· Can design a stable RF systems
· Able to design RF systems

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	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. 
	7

	INTERNAL TEST 1(Module 1)

	II
	RF Filter Design: Overview; Basic Resonator and Filter Configuration, Special Filter Realizations, Filter Implementations, Coupled Filter
	7

	INTERNAL TEST 2(Module 2)

	III
	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.
	7

	IV
	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.
	6

	END SEMESTER EXAM (All Modules)

	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
1. 

	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC 6477
	RESEARCH METHODOLOGY
	1-1-0-2
	2015

	COURSE OBJECTIVES:

· To develop understanding of the basic framework of research process.

· To develop an understanding of various research designs and techniques.

· To identify various sources of information for literature review and data collection.

· To develop an understanding of the ethical dimensions of conducting applied

research.

·  Appreciate the components of scholarly writing and evaluate its quality.

COURSE OUTCOMES:

· Design qualitative and quantitative research to solve real-world problems

·  Design effective surveys

·  Apply ethical principles to research design

·  Identify appropriate statistical analyses for various research designs

·  Describe the parts of a research report

·  List the key ethical guidelines governing research

·  Define reliability and validity for research measures

SYLLABUS

	MODULE
	COURSE CONTENT (18hrs)
	HRS

	I
	Introduction to research methodology. Types of research, research methods Vs methodology - stages of research process. Literature review – Problem definition- Research design for exploratory, descriptive and experimental research – Brief introduction to completely randomized design, randomized block design and Latin square designs (description only). 


	4

	INTERNAL TEST 1(Module 1)

	II
	Sampling fundamentals -Types of sampling: probability and non-probability sampling. Sampling theory, sampling distribution and sample size determination. Tools and techniques of data collection: Questionnaire and schedule for field surveys, interview, observation, simulation, experimental and case study methods. Collection, recording, editing, coding and scaling of data. Scale classification and types. Measurement of validity, reliability and practicality. Cronbach’s Alpha

	5

	INTERNAL TEST 2(Module 2)

	III
	Descriptive and inferential statistics - Data analysis and interpretation –testing of hypothesis, testing of population mean, variance and proportion –Z test – t test – F test - chi square test. Test for correlation and regression –standard error of the estimate. Testing goodness of fit.  Brief introduction to non parametric tests, factor analysis, discriminant analysis and path analysis (description only). Use of SPSS and other software.
	4

	IV
	Meaning of interpretation and inference: importance and care for interpreting results. Presentation of reports: popular reports and technical reports - structure and style. Oral and written presentations: Parts of a research report. Guidelines for writing research papers and reports – Writing different sections of a research paper – Introduction, Methodology, Results, Discussion, Conclusion, Abstract – Writing the title. Methods of giving references and appendices: referencing styles. Ethics in research. Use of computers and internet in research
	5

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. C. R. Kothari, Research Methodology, Methods and techniques (New Age International Publishers, New Delhi, 
2. R. Panneerselvam, Research Methodology (Prentice Hall of India, New Delhi, 2011).

3. Ranjit Kumar, Research Methodology, A step by step approach (Pearson Publishers, New Delhi, 2005.

4. Management Research Methodology : K. N. Krishnaswami, Appa Iyer and M Mathirajan, Pearson Education, Delhi, 2010

5. Hand Book of Research Methodology : M N Borse, Sree Nivas Publications, Jaipur, 2004

6. Business Research Methods: William G Zikmund, South – Western Ltd, 2003

7. Research Methods in Social Science: P K Majumdar, Viva Books Pvt Ltd, New Delhi, 2005

8. Analyzing Quantitative Data: Norman Blaikie, SAGE Publications , London, 2003

9.  SPSS for Windows: Pearson Education New Delhi, 2007


	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC 6491
	ELECTRONIC SYSTEM DESIGN LAB - I
	0-0-2-1
	2015

	COURSE OBJECTIVES:

· To familiarize students with MATLAB.

· To implement different systems in signal processing  using MATLAB
COURSE OUTCOMES:

· Students will be able to take up and design different systems using MATLAB



	LIST OF EXERCISES / EXPERIMENTS (18hrs)

	1)MATLAB program to plot the following basic functions 

Sine function ,Impulse function, Step function, Square function, Ramp function

Exponential function
2)MATLAB program for implementation and simulation of 
a) even and odd parts of real sequence  b) generate ASK  c) generate FSK 
                  d)    generate PSK
3)   MATLAB program for implementation and simulation  of SIGNAL PROCESSING
       EXPERIMENTS 
            a)to read, copy and find information of an image  , to find the negative of image , to find the
                enhanced view of image                   
                   b) To determine the reflection coefficient and the standing wave ratio (SWR)at the load.

                   c) To plot reflection coefficient on smith chart 
                   d) To find the input impedance of a open circuited transmission 

e) To determine the value and sketch the signal x(n) 
f) To find convolution of the given sequences
g) To Design a band pass filter 
h) To Design a Three section band stop filter 

i ) To plot attenuation and phase response for a high pass filter 


	INTERNAL TEST 

	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6402
	 ADVANCED DIGITAL SYSTEM DESIGN
	3-1-0-4
	2015

	COURSE OBJECTIVES:

( To introduce methods to analyze and design synchronous and asynchronous sequential circuits 

 ( To realize and design hazard free circuits

 ( To familiarize the practical issues of sequential circuit design 

( To know about timing analysis of memory and PLD, FPGA

 ( To design and Implementation of digital circuits using HDL (verilog)

COURSE OUTCOMES:
· An ability to describe, design, simulate, and synthesize digital circuits using HDL(verilog)

SYLLABUS

	MODULE
	COURSE CONTENT (36hrs)
	HRS

	I
	Synchronous Sequential circuit Design analysis and Optimization:Mealy and Moore model, State machine, Analysis of Synchronous sequential circuit, Design of Sequential Circuit – state equivalence, state reduction, state reduction of incompletely specified state table, State assignment technique. Design of Sequence Generator, Serial Binary Adders.


	9

	INTERNAL TEST 1(Module 1)

	II
	Asynchronous Sequential Circuits: Fundamental and Pulse mode Asynchronous sequential state machines, Analysis of Asynchronous Sequential state machine. Primitive Flow Table- Flow tables. State Assignment- Races and Cycles, Shared single row state assignment, shared multi row state assignment, one hot state assignment. Design of Asynchronous system with examples. Mixed operating mode Asynchronous circuits. Hazards- static, dynamic, essential. Design of vending machine controller.


	9

	INTERNAL TEST 2(Module 2)

	III
	Programmable Logic Memory: Memory-ROM, PROM, EPROM, realization of sequential circuit using EPROM. Programmable Logic Devices (PLD)- PLA, PAL, Design using PAL. Gate Array Logic (GAL), design using GAL. EPLD- Altera EP600 EPLD. FPGA- Xilinx FPGA, System development tools for Xilinx FPGA, ACTEL FPGA.
	9

	IV
	Digital System Design Using Verilog HDL: Introduction to Verilog HDL - language elements, expressions, user defined primitives, types of modeling. Design using Verilog  HDL- Flip flops, Counters, Shift registers, Multiplexers.


	9

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. John M Yarbrough, “Digital Logic Applications and Design”, Thomson learning

2. A P Godse, “Digital System Design”, Technical publication

3. John F Wakerly, “Digital Design Principles and Practices”, PearsoN

4. Samuel C Lee, “Digital Circuits and Logic Design”, PHI 

5. Michael D Ciletti, “Advanced Digital system Design with Verilog HDL”, PHI

6. Stephen Brown, “Fundamentals of Digital Logic with Verilog Design”, TMH

7. J Bhasker, “A verilog HDL Primer“, PHI


	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6404
	ANALOG AND DATA CONVERSION SYSTEM DESIGN
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· Understand design and operation of basic analog and digital circuits, 

· Design and analysis of switched capacitor circuits and comparators, 

· Understand the fundamentals of data converters, Analysis of data conversion algorithms, 

· Understand the architecture of data converter circuits, 

· Design and implementation of data converter circuits, 

· Understand performance limitation of converter topologies.

COURSE OUTCOMES:

· Able to design and implement complex analog circuits,  digital circuits and data converter circuits

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	MOS Switches and Switched Capacitor Circuits General considerations; Sampling switches – MOSFETs as switches, speed considerations, precision considerations, charge injection cancellation; switched capacitor amplifiers – unity gain sampler / buffer, non inverting amplifier, precision multiply-by-two circuit; switched capacitor integrator; switched capacitor common-mode feedback
	7

	INTERNAL TEST 1(Module 1)

	II
	Comparators Characterization of comparators; single pole comparators; two pole comparators; improving the performance of comparators; comparators using hysteresis; discrete time comparators; regenerative comparators; high speed comparators
	7

	INTERNAL TEST 2(Module 2)

	III
	Data Converter Fundamentals Analog Vs Discrete time signals; converting analog signals to digital; Sample and Hold circuits; SHA / THA performance parameters; Sample and Hold / Track and Hold amplifiers; specifications of Digital-to-Analog converters; Specifications of Analog-to Digital converters; mixed signal layout issues; characteristics of op-amps used in data converters
	7

	IV
	Data Converter Architecture DAC architectures: Resistor-String DAC; Current-Steering DAC; Charge-Scaling DAC; Cyclic DAC; Pipeline DAC. ADC architectures: Flash ADC; Pipeline ADC; Integrating ADC; Successive Approximation ADC; Oversampling ADC. Implementation of DACs: R-2R topologies for DACs; current-mode and voltage-mode R- 2R DAC; wide-swing current-mode R-2R DAC.
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

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

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

 3. Franco S., “Design with Operational Amplifiers and Analog Integrated Circuits”, 3rd Ed., McGraw Hill, 2002. 

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

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



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6406
	DSP ALGORITH AND ARCHITECTURE DESIGN
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To give practice in applying DSP theory to real-world situations, and DSP programming experience.
· To provide sound foundation of digital signal processing (DSP) architectures and designing efficient VLSI architectures for DSP systems
· To design and Implementation of digital circuits using HDL(VHDL)
COURSE OUTCOMES:

· Understand and analyze DSP architectures / pipelining, parallel processing and retiming
· Understand and analyze folding and unfolding / systolic architecture design 
· Understand and analyze fast convolution algorithms and algorithmic strength reduction   techniques

· Understand and analyze general purpose digital signal processors
· Able to design circuits using VHDL
SYLLABUS

	MODULE
	COURSE CONTENT (36hrs)
	HRS

	I
	Introduction to DSP Systems,typical DSP algorithms( decimatorand expander , wavelets and filterbanks), Representations of DSP Algorithms(Data-Flow, Control-Flow, and Signal-Flow Graphs, BlockDiagrams)Fixed-Point DSP Design (A / D Precision, Coefficient Quantization,Round-off and Scaling), Filter Structures (Recursive, Non-Recursive and Lattice),Loop bound, Iteration bound
	7

	INTERNAL TEST 1(Module 1)

	II
	Fast convolution Algorithms:Cook-Toom Algorithm and Modified Cook-ToomAlgorithm,Winograd Algorithm and Modified Winograd Algorithm, Retiming Pipelining: Pipelining of FIR Digital Filters, Parallel Processing, Pipelining and Parallel Processing for Low Power,Block Processing, Unfolding,Folding
	7

	INTERNAL TEST 2(Module 2)

	III
	Distributed Arithmetic (DA), Advantages of Using DA, Size Reduction of Look-UpTables, Canonic Signed Digit Arithmetic, Implementation of Elementary FunctionsTable-Oriented Methods, Polynomial Approximation Random Number Generators, LinearFeedback Shift Register, High Performance Arithmetic Unit Architectures (Adders,Multipliers, Dividers), Bit-Parallel, Bit-Serial, Digit-Serial, Carry-Save Architectures,Redundant Number System.
	7

	IV
	Systolic Architecture Design: Systolic Array design methodology, FIR Systolic Arrays. Matrix-Matrix multiplication and 2-D Systolic Array Design, Systolic design for space representation containing delays
VHDL: Behavioral Modelling in VHDL, Structural Modeling in VHDL, Modeling for Synthesis in HDL, Synthesis, Place-And-Route.


	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Keshab K. Parhi, “VLSI Signal Processing Systems, Design and Implementation”,John Wiley & Sons, 1999.

2. Uwe Meyer-Baese, “Digital Signal Processing with Field Programmable Gate Array”,Springer- Verlag, 2001.

3. John G. Proakis&DimitrisManolakis K. “DSP Principles, Algorithms andApplications”, Prentice Hall, 1995.

4. Sen M. Kuo, Woon-Seng S. Gan, “Digital Signal Processors: Architectures,Implementations, and Applications”, Prentice Hall, 2004.

5. JayaramBhasker “A VHDL Primer” ,Prentice Hall ,1999



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6422
	WIRELESS COMMUNICATION SYSTEM DESIGN (ELECTIVE 2)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To gain an understanding of the principles behind the design of wireless communication systems and technologies.

· To study in a unified way the fundamentals as well as the new research  developments
COURSE OUTCOMES:

· Learn to model radio signal propagation issues and analyze their impact on communication system performance

· Understand the techniques of radio spectrum allocation in multi-user systems and their impact on networks capacity

· Introduce various wireless systems and standards and their basic operation cases

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Fading and Diversity

Wireless Channel Models: Path Loss and Shadowing Models,Statistical Fading Models,Narrow Band and Wideband Fading Models, Review of Performance of DigitalModulation Schemes over Wireless Channels.Diversity: Time Diversity, Frequency and Space Diversity, Receive Diversity, Concept ofDiversity Branches and Signal Paths, Performance Gains; Combining Methods: Selective Combining, Maximal Ratio Combining, Equal Gain Combining,Performance Analysis forRayleigh Fading Channels.


	7

	INTERNAL TEST 1(Module 1)

	II
	Cellular Communication

Cellular Networks; Multiple Access: FDMA, TDMA, Spatial Reuse, Co-Channel Interference Analysis, Hand-off, Erlang Capacity Analysis, Spectral Efficiency and Grade of Service, Improving Capacity: Cell Splitting and Sectorization.


	7

	INTERNAL TEST 2(Module 2)

	III
	Spread Spectrum and CDMA

Direct Sequence Spread Spectrum (DS-SS), Frequency Hopping Spread Spectrum (FH-SS), ISI and Narrow Band Interference Rejection, Code Design- Maximal Length Sequences, Gold Codes, Design of SS Transmitters. Diversity in DS-SS Systems, Rake Receiver, Performance Analysis, CDMA Systems: Interference Analysis for Broadcast and Multiple Access Channels, Capacity of Cellular CDMA Networks, Reverse Link Power Control, Hard and Soft Hand-off Strategie
	7

	IV
	Capacity and Standards

Capacity of Wireless Channels: Capacity of Flat and Frequency Selective Fading Channels. Cellular Wireless CommunicationStandards: Overview of Second Generation Cellular Wireless Systems: GSM and IS-95 Standards, 3G Systems: UMTS & CDMA 2000Standards and Specifications, Vision of 4G Standards.


	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Andrea Goldsmith, “Wireless Communications”, Cambridge University press, 2006.

2. Rappaport T. S., “Wireless Communication, principles & practice”, Prentice Hall of India, 2002.

3. Simon Haykin& Michael Moher, “ Modern Wireless Communications”, Person Education, 2007.

4. Stuber G. L, “Principles of Mobile Communications”, 2nd Ed., Kluwer Academic Publishers, 2001.

5. Peterson R. L, Ziemer R. E. & David E. Borth, “Introduction to Spread Spectrum Communication”, Pearson Education, 1995.

6. Viterbi A. J., “CDMA: Principles of Spread Spectrum”, Addison Wesley, 1995

	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6424
	ASIC AND SOC DESIGN     (ELECTIVE 2)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· Introduce ASIC design methodologies 

· Discuss standard libraries.

· Learn Transistor-Level CMOS Logic Design

· Learn Transistor-Level CMOS Logic Design

· Learn principles of analog and mixed-signal IC design in CMOS technologies.

· Design and analysis of fundamental building blocks and basic analog circuits

COURSE OUTCOMES:

· The student must at the end of the course be able to understand the operation of CMOS devices.

· Able to work with ASIC design software.

· Able to solve the logical  design issues.

· Able to solve the physical design issues
· Able to solve the system level verification process
SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Types of ASIC : Design Flow, Economics of Asics, ASIC Cell Libraries, CMOS Logic Cell Data Path Logic Cells, I / O Cells, Cell Compilers. 
	7

	INTERNAL TEST 1(Module 1)

	II
	ASIC Library Design: Transistors as Resistors, Parasitic Capacitance, Logical Effort Programmable ASIC Design Software: Design System, Logic Synthesis, Half Gate ASIC, ASIC Construction, Floor Planning & Placement, Routing. 


	7

	INTERNAL TEST 2(Module 2)

	III
	System on Chip Design Process :A Canonical SoC Design, SoC Design Flow, Waterfall Vs. Spiral, Top-Down Vs. Bottom-Up, Specification Requirements, Types of Specifications, System Design Process, System Level Design Issues, Soft IP Vs. Hard IP, Design for Timing Closure, Logic Design Issues, Physical Design Issues, Verification Strategy, On-Chip Buses and Interfaces, Low Power, Manufacturing Test Strategies, MPSoCs, Techniques for Designing MPSoCs. 
	7

	IV
	Soc Verification :Verification Technology Options, Verification Methodology, Verification Languages, Verification Approaches, and Verification Plans. System Level Verification, Block Level Verification, Hardware / Software Co-Verification, and Static Net List Verification.
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Michael John Sebastian Smith, “Application Specific Integrated Circuits”, Pearson Education India, 2008. 

2. Farzad Nekoogar , Faranak Nekoogar & Jeffrey Ebert, “From ASICs to SOCs: A Practical Approach”, Prentice Hall, 2003. 

3. R. Rajsuman, System-on-a-Chip Design and Test. Santa Clara, CA: Artech HousePublishers, 2000.

4.Pierre Bricaud, Reuse Methodology Manual for system-on-chip design.” Spring science& business media, 09 march-2013

5. Rashinkar, Peter paterson, Leena singh, “SoC verification Methodology and techniques.” By prakash publishers.



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6426
	ARTIFICIAL NEURAL NETWORKS AND FUZZY SYSTEMS (ELECTIVE 2)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To provide the student with the basic understanding of neural networks and fuzzy logic fundamentals
· Program the related algorithms and Design the required and related systems 
COURSE OUTCOMES:

• Knowledge and understanding: Understanding principles of neural networks and fuzzy Logic fundamentals 
SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Biological Foundations: Biological foundations, ANN models, Types of activation function, Introduction to Network architectures: Multi Layer Feed Forward Network (MLFFN), Radial Basis Function Network (RBFN), Recurring Neural Network (RNN
	7

	INTERNAL TEST 1(Module 1)

	II
	Learning Process: Learning process. Supervised and unsupervised learning. Error-correction learning, Hebbian learning, Boltzmen learning, Single layer and multilayer percepturs, Least mean square algorithm, Back propagation algorithm, Applications in forecasting and pattern recognition and other engineering problems.
	7

	INTERNAL TEST 2(Module 2)

	III
	Fuzzy Sets: Fuzzy sets. Fuzzy set operations. Properties, Membership functions, Fuzzy to crisp conversion. fuzzification and defuzzification methods, applications in engineering problems.
	7

	IV
	Fuzzy Control Systems: Fuzzy control system: Introduction, simple fuzzy logic controllers with examples, special forms of fuzzy logic models, classical fuzzy control problems. inverted pendulum, image processing, home heating system. Adaptive fuzzy systems, hybrid systems.

	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. J. M. Zurada, “Introduction to Artificial Neural Systems”, Jaico Book House, 2006.

2. Simon Haykins, “Neural Networks: A Comprehensive Foundation”, 2nd Edition, Prentice Hall of India Pvt. Ltd., 2007.

3. Driankov, H. Hellendorn & M Reinfrank, “An Introduction to Fuzzy Control”, Narosa Book Distributors Pvt. Ltd., 2001.

4. H. J. Zimmermann, “Fuzzy Set Theory and its Applications”, 4th Edition, Springer, 2006.

5. G. J. Klir, Bo Yuan, “Fuzzy Sets and Fuzzy Logic: Theory and Applications”, Prentice Hall of India Pvt. Ltd., 2007.

6. Stamatios V. Kartalopoulos, “Understanding Neural Networks and Fuzzy Logic: Basic Concepts and Applications”, Prentice Hall of India Pvt. Ltd., 2002.

7. Timothy .J Ross, “Fuzzy Logic with Engineering Applications”, 2nd Edition, Wiley India Pvt. Ltd., 2007.

8. Suran Goonatilake & Sukhdev Khebbal, “Intelligent Hybrid Systems”, John Wiley & Sons, 1995.



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6432
	IMAGE AND VIDEO PROCESSING (ELECTIVE 3)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To study the image fundamentals and mathematical transforms necessary for image processing. 

· To study the image enhancement techniques 

· To study image representation and recognition procedures. 

· To know the fundamental techniques for  video processing
COURSE OUTCOMES:

· Identify basic concepts, terminology, theories, models and methods in the field of image processing and computer vision.

· Develop different basic methods of image analysis, classification & representation and image processing and computer vision.

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	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
	7

	INTERNAL TEST 1(Module 1)

	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.
	7

	INTERNAL TEST 2(Module 2)

	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.
	7

	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.
	6

	END SEMESTER EXAM (All Modules)

	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



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6434
	ELECTRONIC PRODUCT DESIGN

 (ELECTIVE 3)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To better prepare students for electronics industry by enhancing their knowledge and skills in the fields of electronic hardware design ,interfacing techniques and electronic packaging.
· Explain and make use of the basic electronic components in designing electronic circuit.
· Understand the effects of cabling, shielding, grounding etc. needed for proper design of an electronics circuit.

· Use Electronic Product Design concept as a learning platform to  promote active learning
COURSE OUTCOMES:

· Understand the concept of electronic product design.

· Appreciate and use basic tools for electronic design.

· Understand the difference between analogue and digital electronics and apply them to circuit design.

· Learn and apply basic electronic design skills to design an electronic product

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Introduction to Electromagnetic Compatibility : Aspects of EMC; electrical dimensions and waves; EMC units and specifications; EMC requirements for electronic systems; radiated emissions and conducted emissions; additional product requirements; advantages of EMC design. Non ideal behaviour of components: wires; PCB lands; effect of component leads; resistors; capacitors; inductors; ferromagnetic materials; ferrite beads; common-mode chokes; electromechanical devices; mechanical switches. 
	7

	INTERNAL TEST 1(Module 1)

	II
	Cabling and Grounding :
Cabling: capacitive coupling; effect of shield on capacitive coupling; inductive coupling; effect of shield on magnetic coupling; shielding to prevent magnetic radiations; common impedance shield coupling; shield transfer impedance; braided shields; spiral shields; shield terminations; types of cables. Grounding: ac power distribution safety grounds; signal grounds; equipment / system grounding; ground loops; low and high frequency analysis of common-mode chokes; single ground reference for a circuit. 
	7

	INTERNAL TEST 2(Module 2)

	III
	Balancing, Filtering and Shielding 
Balancing and Filtering: power supply decoupling; decoupling filters; amplifier decoupling; driving capacitive loads; high frequency filtering; system bandwidth; modulation and coding. 

Shielding: near fields and far fields; characteristic and wave impedance; shielding effectiveness; absorption loss; reflection loss; composite absorption and reflection loss; shielding with magnetic materials; grounding of shields. 
	7

	IV
	Digital Circuit Noise and Radiation 
Frequency Vs. time domain; analog Vs. digital circuits; digital logic noise; internal noise sources; digital circuit ground noise; power distribution; noise voltage; differential-mode radiation; controlling differential-mode radiation; common-mode radiation; controlling common-mode radiations. Electrostatic Discharge: static generation; ESD models; static discharge; ESD protection in system design; ESD Vs. EMC. 
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Clayton R. Paul, “Introduction to Electromagnetic Compatibility”, 2nd Ed., Wiley India Pvt. Ltd., 2011. 

2. Henry W. Ott, “Electromagnetic Compatibility Engineering”, John Wiley and Sons Inc., 2009. 

3. Henry W. Ott, “Noise Reduction Techniques in Electronic Systems”, 2nd Ed., Wiley, 1998. 

4. Prasad Kodali V., “Engineering Electromagnetic Compatibility: Principles, Measurements, Technologies and Computer Models”, 2nd Ed., Wiley India Pvt. Ltd, 2010. 

5. David Morgan, “Handbook of EMC Testing and Measurements”, IET Electrical Measurement Series, 



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6436
	OPTICAL COMMUNICATION SYSTEM DESIGN (ELECTIVE 3)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To introduce the various optical fiber modes, configurations and various signal degradation factors associated with optical fiber. 

· To study about various optical sources and optical detectors and their use in the optical communication system. 

· Finally to discuss about digital multiplexing  transmission and optical networks

COURSE OUTCOMES:

· Recognize and classify the structures of Optical fiber and types.

· Discuss the channel impairments like losses and dispersion.

· Classify the Optical sources and detectors and to discuss their principle.

· Familiar with different optical fiber networks

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	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.
	7

	INTERNAL TEST 1(Module 1)

	II
	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.
	7

	INTERNAL TEST 2(Module 2)

	III
	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.
	7

	IV
	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.
	6

	END SEMESTER EXAM (All Modules)

	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.



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6466
	SEMINAR I
	0-0-2-2
	2015

	COURSE OBJECTIVES:

· To improve the professional competency and research aptitude.

· To motive and energize talent.

· To improve presentation skills.
COURSE OUTCOMES:

· After successful completion of the seminar presentation, the students will be able to analyse and present technological and research topics more effectively.

	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.


	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6488


	MINI PROJECT
	0-0-4-2
	2015

	COURSE OBJECTIVES:

· To improve professional competency, research aptitude and team work skills.

· To motive and energize talent.

· To develop an aptitude to deliver commitments and manage time and stress pressures.
GUIDELINES:

	A list of Mini Projects should be prepared by the faculty before the commencement of the semester. The specifications and time plan should be clearly defined. The students should select a Project from the specified list and it can be done individually or in a group of two. The same project should not be selected by more than one group. Hardware design and fabrication is mandatory for all the projects.

The sequence of tasks may be 

1. Schematic design and simulation
2. PCB layout design
3. Software/Firmware design and simulation
4. System integration and demonstration
5. Mini project report preparation

	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC6492
	ELECTRONIC SYSTEM DESIGN LAB II
	0-0-2-1
	2015

	COURSE OBJECTIVES:

· To familiarize students with HDL
· Introduce different hardware interfaces available in PIC microcontroller. 
· To implement different systems using  MATLAB

· Experiments consisting of programming and simulation
· COURSE OUTCOMES:
· Students will be able to take up and design advanced digital systems using HDL
· Students will be able to design software and hardware components of an embedded system.
· Students will be able to take up and design different systems using MATLAB



	LIST OF EXERCISES / EXPERIMENTS (18 hrs)

	a) Verilog/VHDL implementation and simulation of digital systems consisting of

1.
Counter

2.
Comparator

3.
Mux

4.
Encoder

5.
Shift registers
b) Design and hardware realization of embedded systems consisting of
1. Analog-to-digital converter
2. Digital-to-Analog converter
3. Serial peripheral interface
4. Inter-integrated circuit
5. Asynchronous Serial Communication
c)MATLAB program for implementation and simulation of
1. Program to determine and plot a real and imaginary part, for the magnitude and  phase spectra of the DTFT 

2. Program to generate circular convolution based on DFT approach:

3. Program to determine the factored form for the following Z-Transform and to show 
4. Program to sketch the discrete time signals 
5. Program to find the transfer function of following state space description 

6. Program to illustrate up sampling and down sampling.


	INTERNAL TEST 

	

	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC7441  
	ELECTRONIC INSTRUMENTATION

 (ELECTIVE 4)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To provide strong foundation in basic science and mathematics necessary to formulate, solve and analyze Electronics and Instrumentation problems

· To provide good knowledge of Instrumentation systems and their applications.

· To provide knowledge on basic electronics and their applications in Instrumentation Engineering

· To provide necessary foundation on computational platforms and software applications related to the respective field of engineering.

COURSE OUTCOMES:

· Ability to model and analyze transducers.

·  Ability to understand and analyze Instrumentation systems and their applications to various

industries.

· Ability to form a group and develop or solve engineering hardware and problems

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Error Analysis:  Types of errors, Methods of error analysis, Uncertainty analysis, Statistical analysis, Gaussian error distribution, Chi-Square test, Correlation coefficient, Student’s t-test, Method of least square, Curve fitting, Graphical analysis, rejection of data. Static and Dynamic characteristics: Dynamic analysis of instrumentation system, Relative merits of analytical and experimental modeling of dynamic behavior, Response of zero, first and 2nd order system to step, Pulse, Harmonic and random test signals, Frequency spectra, Auto correlation spectral density, Loading effects under static and dynamic conditions, Simulation of dynamic response. 
	7

	INTERNAL TEST 1(Module 1)

	II
	Classification and selection of transducers: Resistance, inductance and capacitance type of transducers, measurement of displacement, strain, force, liquid level, pressure, velocity and acceleration. Measurement of low, medium, and high resistance, A.C. Bridges, Measurement of inductance and capacitance, R.L.C. Measurement, DeSauty's, Maxwell's, Anderson's, Schering and Campbell’s bridges, errors in bridge measurements. 
	7

	INTERNAL TEST 2(Module 2)

	III
	Radioactive instrumentation and Refractometry 

a) X-ray spectrometry: Instrumentation for X-ray spectrometry, X-ray diffractometer: Bragg’s law, Auger emission spectroscopy, Electron spectroscopy for chemical analysis (ESCA). 

b) Radiation detectors: Ionization chamber, Geiger-Muller counter, proportional counter, scintillation counters 

c) Refractometry: Principle, Abbe and Differential refractometer 
	7

	IV
	Medical Imaging: Ultra sound Imaging, Radiography, MRI, Computed tomography & applications.

Biotelemetry: Transmission and reception aspects of biological signals via long distances. Aspects of patient care monitoring
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Instrumental Methods of Analysis, Willard, Merritt, Dean, Settle, CBS Publishers & Distributors, New Delhi, Seventh edition. 

2.   Introduction to Instrumental Analysis, Robert D. Braun, McGraw-Hill Book Company. 

3. Principles of Instrumental Analysis, Skoog, Holler, Nieman, Thomsonbrooks-cole publications, 5th edition. 

4.   Electrical Measurement & Measuring Instruments E.W.Golding 

5.   Electrical Measurement A.K.Sawhney 

6.    Cromwell L Biomedical instrumentation, PHI

7.   Khandpur R S Hand book on Biomedical instrumentation,TMH,N.Delhi1991.



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC7443
	MIMO COMMUNICATION SYSTEMS (ELECTIVE 4)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To provide a comprehensive coverage of coding techniques for multiple-input, multiple-output (MIMO) communication systems. 

COURSE OUTCOMES:

· Estimate the MIMO channel impulse response using least square, MMSE and robust MMSE 

· estimation algorithms. 

· Estimate and correct the timing offset in the signal received at the MIMO OFDM receiver. 

· Analyze the capacity and BER performance to various MIMO OFDM systems 

· Analyze the performance of Transceiver by applying spatial diversity

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Information Theoretic aspects of MIMO : Review of SISO fading communication channels, MIMO channel models, Classical i.i.d. and extended channels, Frequency selective and correlated channel models, Capacity of MIMO channels, Ergodic and outage capacity, Capacity bounds and Influence of channel properties on the capacity. 
	7

	INTERNAL TEST 1(Module 1)

	II
	MIMO Diversity and Spatial Multiplexing: Sources and types of diversity, analysis under Rayleigh fading, Diversity and channel knowledge. Alamouti space time code, MIMO spatial multiplexing. Space time receivers. ML, ZF, MMSE and Sphere decoding, BLAST receivers and Diversity multiplexing trade-off. 
	7

	INTERNAL TEST 2(Module 2)

	III
	Space Time Block Codes : Space time block codes on real and complex orthogonal designs, Code design criteria for quasi-static channels (Rank, determinant and Euclidean distance), Orthogonal designs, Generalized orthogonal designs, Quasi-orthogonal designs and Performance analysis.


	7

	IV
	Space Time Trellis Codes: Representation of STTC, shift register, generator matrix, state-transition diagram, trellis diagram, Code construction, Delay diversity as a special case of STTC and Performance analysis. 
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. David Tse and Pramod Viswanath, “Fundamentals of Wireless Communication”, Cambridge   University     Press 2005 

2. Hamid Jafarkhani, “Space-Time Coding: Theory and Practice”, Cambridge University Press 2005 

3. Paulraj, R. Nabar and D. Gore, “Introduction to Space-Time Wireless Communications”, Cambridge 

    University Press 2003 

4. E.G. Larsson and P. Stoica, “Space-Time Block Coding for Wireless Communications”, Cambridge 

    University Press 2008 

5. Ezio Biglieri, Robert Calderbank et al “MIMO Wireless Communications” Cambridge University Press  

   2007 



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC7445
	PRINCIPLES OF SYSTEM ENGINEERING (ELECTIVE 4)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To form the foundation of system approaches to developing integrated system support solutions.
· Tointroduce a number of systems approaches that deal with complex problems in the planning, developing and managing of engineering and technological systems
COURSE OUTCOMES:
· Apply principles of system engineering and system life cycle approaches to analyze and design complex engineering solutions to real life problems.

·  Develop new operational capability using system engineering management approaches.

· Analyze implications of legacy systems on technology insertion and upgrades in relation to the system as a whole.

·  Manage complex engineering projects including operations, design, and sustainment and decommissioning.

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Foundations of Systems Engineering

Systems Engineering Landscape: Systems engineering viewpoint; perspectives of systems engineering; systems domains; systems engineering fields, approaches, activities and products.

Structure of Complex Systems: System building blocks and interfaces; hierarchy of complex systems; system building blocks; system environment; interfaces and interactions; complexity in modern systems.

System Development Process: System life cycle; evolutionary characteristics of the development process; systems engineering method; testing throughout system development.

Systems Engineering Management: managing system development and risks; work breakdown structure; systems engineering management plan; risk management; organization of systems engineering.
	7

	INTERNAL TEST 1(Module 1)

	II
	Concept Development Stage
Needs Analysis: originating a new system; operations analysis; functional analysis; feasibility definition; needs validation; system operational requirements.

Concept Exploration: developing the system requirements; operational requirements analysis; performance requirements formulation; implementation concept exploration; performance requirements validation. 

Concept Definition: selecting the system concept; performance requirements analysis; functional analysis and formulation; functional allocation; concept selection; concept validation; system development planning; systems architecturing; system modeling languages; model-based system engineering; system functional specifications.

Decision Analysis and Support: decision making; modeling throughout system development; modeling for decisions; simulation; trade-off analysis; review of probability; evaluation methods.


	7

	INTERNAL TEST 2(Module 2)

	III
	Engineering Development Stage
Advanced Development: reducing program risks; requirements analysis; functional analysis and design; prototype development as a risk mitigation technique; development testing; risk reduction

Software Systems Engineering: coping with complexity and abstraction; nature of software development;  software  development  life  cycle  models;  software  concept     development; software engineering development; software integration and test; software engineering management.

Engineering Design: implementing the system building blocks; requirements analysis; functional analysis and design; component design; design validation; configuration management.

Integration and Evaluation: integrating, testing and evaluating the total system; test planning and preparation; system integration; developmental system testing; operational test and evaluation.
	7

	IV
	Post-Development Stage
Production: systems engineering in the factory; engineering for production; transition from development to production; production operations; acquiring a production knowledge base.

Operation and Support: installing, maintaining and upgrading the system; installation and test; in-service support, major system upgrades; operational factors in system development.
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Alexander Kossiakoff, William N. Sweet, Samuel J. Seymour & Steven M. Biemer, “Systems Engineering Principles and Practice”, (2nd Ed.), John Wiley & Sons. 2011.

2. International Council on Systems Engineering (INCOSE): “Systems Engineering Handbook”, v. 3.2.2, 2011.

3. National Aeronautics and Space Administration (NASA): “Systems Engineering Handbook”, Rev. 1, 2007.

4. Defence
Systems
Management
College:
“Systems
Engineering
Fundamentals”, Department of Defence, United States, 1999.

5. The MITRE Corporation (MITRE): “Systems Engineering Guide”, 2014.



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC7451
	LOW POWER DESIGN TECHNIQUES

 (ELECTIVE 5)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To learn structure of MOS, constraints of power dissipation, effects of supply voltage scaling, approach for minimization of switched capacitance and leakage power, adiabatic switching circuits.

COURSE OUTCOMES:

· Understand Power fundamentals: design objective, design figure-of-merit, quantification of energy and  power.

· Learn Low-power design techniques, designs, and design tradeoffs at various levels of abstraction: algorithm,  software, architecture, logic, circuit, physical, manufacturing.

· Understand Power models, power estimation and power measurement techniques.

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Basics of MOS circuits: MOS Transistor structure and device modeling, MOS Inverters, MOS, Combinational Circuits – Different Logic Families.

Sources of Power dissipation: Dynamic Power Dissipation, Short Circuit Power, Switching Power, Gliching, Power, Static Power Dissipation, Degrees of Freedom.
	7

	INTERNAL TEST 1(Module 1)

	II
	Supply Voltage Scaling Approaches: Device feature size scaling, Multi-Vdd Circuits, Architectural level approaches: Parallelism, Pipelining, Voltage scaling using high-level transformations, Dynamic voltage scaling, Power Management.

Switched Capacitance Minimization Approaches: Hardware Software Trade off, Bus Encoding, Two’s complement Vs Sign Magnitude, Architectural optimization, Clock Gating, Logic styles.
	7

	INTERNAL TEST 2(Module 2)

	III
	Leakage Power minimization Approaches: Variable-threshold-voltage CMOS (VTCMOS) approach, Multithreshold-voltage CMOS (MTCMOS) approach, Dual-Vt assignment approach (DTCMOS), Transistor stacking.
	7

	IV
	Special Topics :Adiabatic switching – Adiabatic charging, Adiabatic amplification, one stage and two stage adiabatic buffer, fully adiabatic system, Adiabatic logic gates, fully adiabatic sequential circuits, partially adiabatic sequential circuits, stepwise charging, pulsed power supplies
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Kaushik Roy, Sharat C Prasad, Low power CMOS VLSI circuit design, Wiley India

2. Anatha P Chandrakasan, Robert W Brodersen, Low power digital CMOS Design, Kluwer

Academic

3. Kiat Seng Yeo, Kaushik Roy, Low voltage, low power VLSI sub systems, Tata McGraw Hill

4. Gray Yeap, Practical low power digital VLSI design, Springer

5. Christian Piguet, Low power CMOS circuits, Taylor & Francis

6. Abdellatif Bellaouar, Mohamed I Elmasry, Low power digital VLSI design, Kluwer

7. Kiat,Seng Yeo, Samir S.Rofail, Wang,Ling Goh, “CMOS/BiCMOS ULSI Low Voltage, Low Power”,

    Pearson edition, Second Indian reprint, 2003.



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC7453
	EMBEDDED NETWORK DESIGN (ELECTIVE 5)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· Demonstrate their skills to meet the current and future industrial challenges in the field

of embedded systems engineering.

· Exhibit their skills to take-up hardware/software co-design for embedded systems

·  Undertake a significant research or development projects.

· Expect to create, develop, apply, and disseminate knowledge within the embedded

systems development environment.

· Demonstrate their professional, ethical and social issues and show respect for diversity

and global issues

COURSE OUTCOMES:

· Able to apply knowledge from undergraduate engineering and other disciplines to

identify, formulate, solve novel advanced electronics engineering along with soft computing problems that require advanced knowledge within the field

· Able to understand and design advanced electronics and conduct experiments, analyze and interpret data.

· Able to design, execution and evaluation of experiments on embedded platforms.

·  Able to analyze design and testing of systems that include both hardware and software.

SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Embedded Networking Requirements: Introduction to Network for Embedded Systems, Introduction to buses and protocols for embedded networking: CAN Bus, I2C, SPI, USB, Ethernet protocol, TCP/IP Protocol, Internet connectivity over an Ethernet connection, Wireless - Bluetooth, ZigBee standard.
	7

	INTERNAL TEST 1(Module 1)

	II
	Controller Area Network : CAN Overview, Introduction, CAN 2.0b Standard (covering Physical Layer, Message Frame Formats, Bus Arbitration, Message Reception and Filtering, Error Management), Selecting a CAN Controller, CAN Development Tools, 

Evaluating system requirements choosing devices and tools, Configuring single devices, Overall network configuration, Network simulation, Network Commissioning. 
	7

	INTERNAL TEST 2(Module 2)

	III
	TCP/IP: TCP/IP: Introduction to TCP/IP: History, Architecture, Standards and Applications, TCP/IP Architecture: Layering, Protocol Overview, Routers & Topology, IP routing, TCP Architecture, UDP Architecture, Security Concepts. 

ZigBee: Introduction, Comparison with Bluetooth, Short range wireless networking classes, Zigbee & IEEE802.15.4 standard, Operating frequencies, data rate, interoperability, Device types, Topologies, Communication basics, Association and Disassociation, binding, Self-forming and self-healing characteristics, Networking Layer functions, ZigBee gateway, Zigbee Metaphor. 
	7

	IV
	Programming for Embedded Systems 
Pointers and Memory Mapping in Operating System: C Internals, RTOS: OS Basics. Real Time OS Kernel Architecture, Scheduling Algorithms: Priority Based, Shortest Job First, Round-Robin, FIFO. Task Synchronization: Mutual Exclusion, Semaphores. Embedded Operating Systems, Mobile Operating Systems, Porting RTOS or EOS on a Hardware Platform. 
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

1. Lyla B Das, “Embedded Systems-An Integrated Approach”, Pearson, 2012. 

2. Olaf P Feiffer, Andrew Ayre & Christian Keyold, “Embedded Networking with CAN and CAN Open”, Embedded System Academy 2005. 

3. Marco Di Natale, Haibo Zeng, Paolo Giusto & Arakadeb Ghosal, “Understanding and Using the Controller Area Network” ,Springer, 2012. 

4. John Catsoulis, Designing Embedded Hardware, O'Reilly Media, Inc., 2002 

5. NXP Semiconductors, “I2C-bus Specification and User Manual” , Rev. 5, October 2012. (Available at http://www.nxp.com/documents/user_manual/UM10204.pdf) 

6. Motorola Inc., “S12SPIV3/D:SPI Block Guide V03.06”, Feb 2003, (Available at http://www.ee.nmt.edu/~teare/ee308l/datasheets/S12SPIV3.pdf) 

6. Dr. Sidnie Feit, “TCP/IP : Architectures, Protocols and Implementations with IPv6 and IP Security”, Tata McGraw Hill, Second Edition, 2008. 

7. Martin W. Murhammer, Orcun Atakan, Stefan Bretz,Larry R. Pugh, Kazunari Suzuki, David H. Wood, “TCP/IP Tutorial and Technical Overview”, International Technical Support Organization-IBM, Sixth Edition ,October 1998. 

8. Wayne Wolf, “Computers as Components: Principles of Embedded Computing System Design”, Morgan Kaufman Publishers, 2008. 



	

	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC7455
	MODERN COMPUTER NETWORKS (ELECTIVE 5)
	2-1-0-3
	2015

	COURSE OBJECTIVES:

· To become familiar with the basics of Computer Networks

· To understand various Network architectures 

· Concepts of fundamental protocols

· To understand the network traffic, congestion, controlling and resource allocation

COURSE OUTCOMES:

· List and classify network services, protocols and architectures, explain why they are layered. 

· Choose key Internet applications and their protocols, and apply to develop their own applications 

· (e.g. Client Server applications, Web Services) using the sockets API.

· Develop effective communication mechanisms using techniques like connection establishment, 

· queuing theory, recovery Etc.

· Explain various congestion control techniques.
SYLLABUS

	MODULE
	COURSE CONTENT (27hrs)
	HRS

	I
	Physical Layer: Data Transmission- Analog and Digital Transmission, Transmission Impairments, Transmission Media- Wired Transmission, Wireless Transmission, Signal Encoding Techniques.

Data link layer: TCP/IP Protocol Architecture, Framing, Reliable Transmission, Ethernet (802.3) and Token Ring (802.5)..
	7

	INTERNAL TEST 1(Module 1)

	II
	Network Layer: Connecting Devices. ARP, RARP. IP Address – Sub netting / Super netting, Packet Forwarding with Classful / Classless Addressing, Datagram Fragmentation, Components in IP software, Private IP and NAT. ICMP messages. Routing Protocols -Distance Vector Routing-RIP, Link-State Routing-OSPF
	7

	INTERNAL TEST 2(Module 2)

	III
	Transport Layer: UDP- Port Addressing, UDP datagram, UDP services. TCP- TCP services and features, TCP segment, TCP connection, TCP state transitions, Windows in TCP, Flow and Error control, Congestion control, TCP Timers. SCTP- SCTP services and features, Packet format, SCTP association, State Transitions, Flow and Error control.
	7

	IV
	Application Layer: DNS- Name Space, Name Resolution, DNS messages, HTTP-Architecture, HTTP Transaction, DHCP operation, SNMP- SMI, MIB, SNMP PDUs, Real Time Data Transfer- RTP, RTCP, Voice over IP-Session Initiation Protocol.
	6

	END SEMESTER EXAM (All Modules)

	REFERENCES:

       1.      William Stallings, “Data and Computer Communications”, Pearson Education.
2.      Behrouz A Forouzan, ”TCP/IP Protocol Suite”, Tata McGraw-Hill
3.      Peterson and Davie, “Computer Networks A systems approach”, Elsevier.
4.      Kurose and Ross, “Computer Networks A systems approach” , Pearson Education.
5.      Behurouz A Forouzan, “Data Communications & Networking”,4th edition, McGraw-Hill.


	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC 7467
	SEMINAR II
	0-0-2-2
	2015

	COURSE OBJECTIVES:

· To improve the professional competency and research aptitude.

· To motive and energize talent.

· To improve presentation skills.

COURSE OUTCOMES:

· After successful completion of the seminar presentation, the students will be able to analyse and present technological and research topics more effectively.

	Each student shall present a seminar on any topic of interest related to the core / elective courses offered in the second 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.



	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC 7487
	PROJECT PHASE I 
	0-0-12-6
	2015

	The Project aims at providing the candidates, with an opportunity to design and build complete systems or sub-systems in the area of specialization. This includes the analysis, design of hardware/software, construction of an apparatus/instrument and testing and evaluation of its performance. A report is to be submitted at the completion of the project. The project will be evaluated on the basis of (i) physical inspection of the project (ii) project report and (iii) oral examination.

Project work Phase 1 includes

1. Selection of the area of specialization.

2. Selection of the project title from the area of specialization.

3. Literature survey, analysis and simulation.

4. Division of the project to sub tasks and time plan.

5. Formulation of the expected outcomes.

COURSE OBJECTIVES:

· To improve professional competency, research aptitude and team work skills.

· To identify real world issues and develop innovative solutions.

· To motive and energize talent.

· To develop an aptitude to deliver commitments and manage time and stress pressures.

GUIDELINES:

1. Projects can be done individually, or in teams of two students. For a two-person group, group members are responsible for dividing up the work equally and making sure that each member contributes.

2. At least 50% should be continuing Projects so that it will evolve to an industry acceptance level.

3. Students in the first and second semester also should be associated with the Project work so as to improve continuity. 

4. The groups are encouraged to come up with original ideas and novel real world applications for the projects. 

5. The projects should involve well-designed experiments and thorough analysis of the experimental results.

6. It is highly desirable to produce a Research Paper and Patents based on the Project work.

	


	COURSE CODE
	COURSE NAME
	L-T-P-C
	YEAR 

	05EC7488
	PROJECT  PHASE II 
	0-0-21-12
	2015

	Phase 2 of the Project is the continuation of the work done in Project -Phase 1 which includes

1. Making necessary changes in the specifications and experimental methods based on the suggestions by the expert committee. 

2. Detailed design.

3. Simulation and experimental works to realize the specifications of the project.

4. Result Analysis and Conclusion.

5. Preparation of the Project Report.

COURSE OBJECTIVES:
· To improve the professional competency, research aptitude and team work skills.

· To identify real world issues and develop innovative solutions.

· To motive and energize talent.

· To develop an aptitude to deliver commitments and manage time and stress pressures.

	


