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Course No. Course Name L-T-P Credits Year of Introduction

01EC6601 Digital System Design 3-0-0 3 2015

Course
Objectives

-_—

This course covers topics in the advanced design and analysis of digital circuits.

2. The primary goal is to provide an in depth understanding of digital logic and digital
system design using hardware description languages.

3. The course enables students to apply their knowledge for the design of advanced digital

hardware systems with corresponding EDA tools.

Syllabus

Introduction to Digital Systems Design, Design of combinational and sequential circuits, Sequential
Circuit Design, Asynchronous sequential circuits, FPGA architecture, Designing with SM charts,
VHDL Basics and HDL based design flow.

Expected
Outcome
1. The student will get a strong understanding of advanced digital design including
synchronous and asynchronous sequential circuits.
2. The students will get a basic knowledge of VHDL language and about the VLSI Design
flow targeted towards FPGA

Reference
S
1. Charles H Roth Jr, Digital Design using VHDL, Cenage Publishers ,India Edition,2006.
2. J. Bhasker; A VHDL Primer, Pearson Education, 2000.
3. N.N Biswas, Logic Design Theory, Prentice Hall of India, 1st Edn.
4. Charles H. Roth, Fundamentals of Logic Design, Thomson Publishers, 5th edition.
5. Milos D Ercegovac, Tomas Lang, Digital systems and hardware / firmware algorithm, John
Wiley, 1985.
6. Digital Design Fundamentals”, Kenneth J Breeding, Prentice Hall, Englewood Cliffs, New
Jersey.

7. John F Wakerly, Digital Design Principles and Practice —4t Edition, Pearson education, 2006
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Introduction to Digital Systems Design: Design of combinational and
| sequential circuits using ROMs, PALs and PLAs, Arithmetic PAL 7 15
devices — Study based on PAL22V10
Sequential Circuit Design: Clocked Synchronous State
Machine
Analysis, Mealy and Moore machines.
I Finite State Machine design procedure — derive state diagrams and 7 15
state tables, state reduction methods, and state assignments.
Design examples using the FSM approach —sequence detector,
carial addare muiltinliare
FIRST INTERNAL EXAM
Asynchronous sequential circuits: Analysis, Derivation of
excitation
| table, Flow table reduction, State assignment, Transition table, Design of| 7 15
asynchronous Sequential circuits, Race conditions and cycles, Static
and dynamic hazards, Essential hazards, Methods for avoiding races
PPGA architecture — RAM based FPGAs - Antfuse FPGAs -
v | Selecting
FPGAs — CLBs, Input/output Blocks - Programmable Interconnect 7 15
(study based on Xilinx FPGAs only). Dedicated Specialized
= T """SECOND INTERNAL EXAM
Designing with SM charts— State machine charts, Derivation of SM
V' |charts and Realization of SM charts. Implementation of Binary| 7 20
Multiplier, dice game controller.
VHDL Basics - Introduction to HDL - Behavioral modeling - Data flow
vi modeling- Structural modeling - Basic language elements, HDL based | 7 20

design flow.

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6603 | VLSI Technology & Design 3-1-0 4 2015

Course
Objectives

1. To study MOSFET and its characteristics, IC processing steps in detail.

2. To understand the concepts of CMOS invertors and its logic styles, memory design.

3. Enables the student to draw stick diagrams and make them familiar with Design rules
and scaling methods.

Syllabus

Review of Microelectronics and Introduction to MOS Technologies- MOS Transistor Theory,
MOSFET Scaling and Small Geometry effects. IC Processing Steps- Crystal growth and
wafer preparation, Epitaxy, Oxidation, Lithography, Etching techniques , Film deposition, Diffusion,
lon implantation, Metallization, VLSI Process Integration. Basics of Digital CMOS Design- The
MOS Inverter- Power Consumption- Latch-up in CMOS circuits- Ratioed and Pass Transistor
logic- Arithmetic circuits in CMOS VLSI. Sequential MOS Logic Design-Static and Dynamic
FlipFlops and Latches, Memory Design, Domino and NORA logic. Circuit design Process: Circuit
elements- Resistor , Capacitor, Stick diagrams, Design rules and layout, scaling of MOS circuits.

Expected
Outcome
1. The student will develop a strong understanding of the concepts of MOSFETS,
CMOS Inverters, IC Processing Steps and various Logic Design Styles discussed.
2. The student will be able to design CMOS based circuits by drawing the stick diagram
and applying various design rules & scaling methods discussed.

Reference
S

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

2. S.M.Sze,VLSI Technology, McGraw Hill Book Company, second Edition,2003.

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

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

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




COURSE PLAN

Module

Contents

Hours Allotted

% of Marks i

nd-Semester
Examination

Review of Microelectronics and Introduction to MOS Technologies:
Technology trends, VLSI Design Flow. MOS Transistor Theory: n MOS /
p MOS transistor-Structure and operation, threshold voltage equation,
body effect, MOSFET Current-Voltage Characteristics: Gradual Channel
Approximation, Channel length modulation. MOS device design
equation, MOSFET Scaling and Small Geometry effects.

IC Processing Steps-Part I:Crystal growth and wafer preparation-
EGS,

Czochralski  Crystal Growing, Silicon Shaping, Processing
considerations. Epitaxy-Types. Oxidation-Growth mechanism and
kinetics, Thin Oxides, Oxidation Techniques & systems. Lithography-
Types. Etching techniques-Types- Reactive Plasma Etching-Plasma

Pranartine Etchina Technicniee & Eallinmaent

15

FIRST INTERNAL EXAM

IC Processing Steps-Part II: Film deposition-Physical & Chemical
Vapour Deposition methods & equipment, Dielectric & Polysilicon film
deposition-Deposition Variables, Properties & methods. Diffusion-
Diffusion models, Flick’s 1D diffusion equations, Atomic Diffusion
mechanisms, Measurement Techniques. lon implantation-Method,
Range theory, Equipment. Metallization-properties, Application,
methods, patterning, VLSI Process Integration NMOS, CMQOS, Bipolar
and BICMOS.

15

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.

10

20

SECOND INTERNAL EXAM

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.

10

20




Vi

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; Design rules and layout- Lambda
Based Design rules- micron based design rules; scaling of MOS
circuits.

15

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6605 Designing with

Microcontrollers 3-1-0 4 2015

Course
Objectives

1. To understand the architectures of Intel 8051, PIC 16F87X microcontrollers,
ARM

processor.
2. To familiarize with the design and development process of embedded systems based

Ll L

Syllabus

Basic Intel 8051 and PIC 16F87X microcontroller's architecture- peripherals - programming in
assembly level language; Basics of ARM Cortex M3 - exceptions, interrupts, NVIC, operation
modes; The tool chain for developing a microcontroller based  embedded system, the IDE
environment, Applications of 8 bit microcontroller by interfacing it with real world devices.

Expected
Outcome
1. The student will get a strong understanding of general purpose microcontrollers.
2. Lead the student to the new overgrowing microprocessor architectural advancements
through ARM and keep them familiarized with its new architectural advancements.
3. The student will become familiar about the use of microcontroller in solving real world
issues.

Reference
S

1. Ayala Kenneth J, 8051 microcontroller: Architecture, Programming and Application, 3rd
edition

2. PIC 16F87X datasheet.

3. Joseph Yiu, The Definitive Guide to the ARM Cortex- M3,2nd edition , Newness.

4. Muhammad Ali Mazidi, R.D.Mckinlay, The 8051 Microcontroller and Embedded Systems
using Assembly & C, 2nd Edition, Pearson Education

5. Muhammad Ali Mazidi, R.D.Mckinlay, PIC Microcontroller and Embedded Systems using

Assembly & for PIC 18, sixth Edition, Pearson Education.

Cortex-M3 Technical Reference Manual, ARM Limited.

o




COURSE PLAN

Module

Contents

Hours Allotted

of Marks in

hd-Semester
xamination

8051 Microcontroller: Architecture: CPU Block diagram,
Memory

organization, Program memory, Data memory, Interrupts.

Peripherals:- Timers, Serial port & 1/O Port. Addressing Modes,
Instruction Set, Assembly level Programming using 8051.

PIC 16F 87X Microcontroller: CPU Architecture - Block diagram,
Memory organization, Program memory, Data memory, Interrupts,
Addressing Modes, Instruction Set.

Peripherals:- Timers, Watch dog timer, ADC ,Synchronous Serial port,
I/O Port, Power on Reset and Brown out reset, Programming using PIC
16F87X

15

FIRST INTERNAL EXAM

ARM Processor basics: ARM Cortex-M3 Processor, Background of
ARM

and ARM Architecture, Instruction Set Development, The Thumb-2
Technology and Instruction Set Architecture.

Overview and basics of the Cortex-M3 :Registers , Special

Registers , Operation Modes , Switching the operation modes ,The Built-
In Nested Vectored Interrupt Controller ,The Memory Map ,The Bus
Interface, The MPU ,The Instruction Set , Switching between ARM Code
and Thumb Code in Traditional ARM Processors ( ARM7), Debugging

15

ARM Cortex M3 Memory Systems: Memory Maps, Bit-Band
Operations, Unaligned Transfers, Exclusive Accesses, Endian Mode.
Cortex-M3 Implementation Overview: The Pipeline, A Detailed Block
Diagram. Bus Interfaces on the Cortex-M3, The External PPB, Reset
Types and Reset Signals. Exceptions :Exceptions and Interrupts,
Vector Tables ,Stack Memory Operations, Exception Types, Definitions
of Priority, Interrupt Inputs and Pending Behavior, Fault Exceptions,
Supervisor Call and Pendable Service Call.

10

20

SECOND INTERNAL EXAM

Microcontroller based System Development tools : Tool chain for
embedded system development , host and target machines, IDE,
Cross assembler, Cross compiler, simulators , Debuggers, Emulators-
ICE, JTAG & OnCE .

15




Vi

Microcontroller based System Design: Case study with reference to a
popular 8 bit microcontroller. A typical application design from
requirement analysis through concept design, detailed hardware and
software design using 8 bit microcontroller(s) to demonstrate the use of
Interrupts and available peripherals, interfacing them with real world
devices such as ADC, DAC, sensors etc.

10

20

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6607 Embedded and Real Time 3-0-0 3 2015
Systems

Course
Objectives

1. To understand the basic concepts of an embedded system , how it offers a real time
response to a problem, what are the services offered by the operating system that helps
them to meet the strict deadlines, how to meet the various constraints of an embedded
software , from a programmer's perspective ,different stages of software development etc.

Syllabus

Review of Embedded Systems, basic peripherals , Interrupts and its significance in real time
processing, Pros and Cons of various software architectures , Introduction to RTOS, semaphores
and shared data, other operating system services including mailboxes, pipes, message queues,
interrupt routine in RTOS environment, developing embedded software and the various process
involved, mostly used data structures within the embedded system software.

Expected
Outcome

1. This course provides the essential knowledge about an embedded system as well as
the structure of a RTOS.

2. This enables the student to be familiar with the various aspects of efficient software
coding, thus making them to think about meeting the several constraints of an embedded
system design.

3. This course also provides some interesting and in-depth analysis of many real time
embedded coding that may end up in failures without any certainty, and thus enables the
students to expand their coding standards.

Reference
S

Steve Heath, Embedded System Design, 2nd edition, Newnes.

. David Simon Embedded Software Primer, Addison- Wesley, 1999.

3. Dr.KV KK Prasad, Embedded / Real time systems: Concepts, Design and Programming,
Dream Tech press, New Delhi.

4. Frank Vahid,Tony D. Givargis, Embedded System Design- A Unified Hardware/ Software
Introduction, John Wiley and Sons, Inc 2002.

5. D Jonathan W. Valvano,Embedded Microcomputer systems, Brooks / Cole, Thompson
Learning. New Jersey.

6. Arnold S Burger, Embedded Systems Design - Introduction to Processes, Tools, Techniques”,
CMP books

N —




COURSE PLAN

Module

Contents

Hours Allotted

% of Marks il
nd-Semester
Examination

Introduction to Embedded Systems: What it is ? Inside the embedded
system? Categories of embedded systems, overview of embedded
system architecture; specialties of embedded systems recent trends in
embedded systems. Memory Systems- memory technology, RAM,
EPROM and OTP, memory organization, error detecting and correcting
memory, access times, packages, DRAM interfaces, DRAM refresh
techniques, Cache coherency , Bus Snooping, MESI , MEI protocols,
big and little Endian memory ,dual port and shared memory, memory
overlays, shadowing.

15

Basic Peripherals- parallel port, timers/counters, real time clocks, serial
ports, SPI , 12C, RS232, UART RS 422/RS485, USB, IEEE1394,
Bluetooth, Zigbee, Wifi, CAN. Real Time Operating Systems:-what are
Operating Systems, Operating System Internals, multitasking Operating
Systems, Scheduler Algorithms, Commercial OS, Resource Protection,
LINUX, Disk Partitioning.

15

FIRST INTERNAL EXAM

Interrupts and its significance in real time processing- saving and
restoring context, disabling interrupts, characteristics of shared data,
atomic and critical sections interrupt latency.

Survey of software Architectures: Round Robin, Round Robin with
interrupts, Function Queue scheduling Architecture, RTOS
Architecture, Architecture selection, Introduction to RTOS,- Task and
task states, Task and data, Semaphore and shared data.

15

More operating system services - Message Queues, Mail boxes and
pipes, Timer functions, events, Memory Management, Interrupt routine
in an RTOS environment. Basic Design using an RTOS: Principle,
Encapsulating Semaphores and Queues, Hard Real-Time scheduling
considerations, saving memory space, saving power

20

SECOND INTERNAL EXAM

Embedded Software Development Tools:-Host and Target Machines,
Linker/ Locator for Embedded Software , Getting Embedded Software
into the target system, Debugging Techniques, Testing on your host
machine, Instruction Set Simulators, The Assert Macro, Using

15




Laboratory tools.

Vi

Writing Software for Embedded Systems:-The compilation process,
Native versus cross compilers, Run time libraries, Writing a library,
Using alternative libraries, Using a standard library, Porting Kernels, C
extensions for Embedded Systems

Buffering and other data structures-Linear buffer, Directional

buffer, Double buffering, Buffer exchanging, Linked lists, FIFO,
Circular buffers, Buffer under run and overrun, Allocating buffer
memory, memory leakage..

20

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6311 Speech Signal Processing 3-0-0 3 2015

Course
Objectives

1. Familiarize the basic mechanism of speech production and get an overview of
articulatory and acoustic Phonetics.

2. Learn the basic concepts of methods for speech analysis and parametric
representation of speech.

Acquire knowledge about various methods used for speech coding.
Get an overall picture about various applications of speech processing.

o

Syllabus

Speech production, Articulatory and Acoustic phonetics, Time domain analysis, Frequency domain
analysis, Cepstral analysis, LPC analysis, GMM, HMM, Speech coding, Speech recognition,
Speech enhancement, Text to speech

Expected
Outcome
1. Understand basic concepts of speech production, speech analysis, speech coding
and parametric representation of speech and apply it in practical applications.
2. Ability to develop systems for various applications of speech processing.

Reference
S

-_—

Douglas O'Shaughnessy, Speech Communications: Human & Machine,
IEEE Press, Hardcover 2nd edition, 1999; ISBN: 0780334493.
2. Nelson Morgan and Ben Gold, Speech and Audio Signal Processing: Processing and
Perception Speech and Music, July 1999, John Wiley & Sons, ISBN:
0471351547.
3. Rabiner and Schafer, Digital Processing of Speech Signals, Prentice Hall, 1978.
4. Rabiner and Juang, Fundamentals of Speech Recognition, Prentice Hall, 1994.
5. Thomas F. Quatieri, Discrete-Time Speech Signal Processing: Principles and
Practice, Prentice Hall; ISBN: 013242942X; 1st edition.
6. Donald G. Childers, Speech Processing and Synthesis Toolboxes, John Wiley &
Sons, September 1999; ISBN: 0471349593.




COURSE PLAN

Module

Contents

Hours Allotted

% of Marks in
End-Semester

Examination

Speech Production: Acoustic theory of speech production (Excitation,
Vocal tract model for speech analysis, Formant structure, Pitch).
Articulatory Phonetics, and Acoustic Phonetics, Speech Analysis: Short-
Time Speech Analysis, Time domain analysis (Short time energy, short
time zero crossing Rate, ACF).

Frequency domain analysis (Filter Banks, STFT, Spectrogram,
Formant

Estimation & Analysis), Cepstral Analysis, MFCC

16

FIRST INTERNAL EXAM

Parametric representation of speech: AR Model, ARMA model. LPC
Analysis (LPC model, Auto correlation method, Covariance method,
Levinson-Durbin Algorithm, Lattice form).

18

Sinusoidal Model, GMM, Hidden Markov Model

12

SECOND INTERNAL EXAM

Speech coding: Phase Vocoder, LPC, Sub-band coding, Adaptive
Transform Coding, Harmonic Coding, Vector Quantization based
Coders, CELP.

20

\'A

Speech processing: Fundamentals of Speech recognition,
Speech

segmentation. Text-to-speech conversion, speech enhancement,
Speaker Verification, Language Identification, Issues of Voice
transmission over Internet.

20

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6613 Electronic Design Automation 3-0-0 3 2015
Tools
Course
Objectives

1. To understand the basic methodology of Digital and Analog system design.

2. To know the EDA tool concepts used for electronic system design for IC and PCB.
3. To understand the different assembly and packaging techniques for ICs.

Syllabus

Concept of EDA - Digital Simulation — Synthesis - Formal Verification - Design for Testability -
Library Design - ASICs - Geometric layout (digital) - Geometric Verification - Analog Simulation -
Mixed Signal Simulation - Geometric layout (CMOS) - Assembly & packaging Methods - PCB
Design.

Expected
Outcome
1. The student will develop a strong understanding of the digital, analog and mixed signal
IC design methodologies.
2. The student will be familiarized with the fundamental concepts of the tools required in
the IC / electronic system design flow.

Reference
S

1. Jansen, Dirk,"The Electronic Design Automation Handbook”, 2003.

2.  MironAbramovici, Melvin A.Breur, Arthur D.Friedman, “Digital Systems Testing and
Testable Design”, Jaico Publishing House, 2001.

3. ORCAD: Technical Reference Manual, Orcad, and USA.

4. M.J.S.Smith.,“Application-Specific Integrated Circuits”, Addison Wesley.

5. Jan M. Rabaey, A. Chandrakasan, B. Nikolic, “Digital Integrated Circuits- a Design
perspective”, Pearson education/ Prentice-Hall India Ltd, 2nd edition.

6. M.H.Rashid,“SPICE FOR Circuits And Electronics Using PSPICE”, Prentice Hall, 2nd
edition.




COURSE PLAN

Module

Contents

Hours Allotted

% of Marks il
nd-Semester
Examination

Concept of EDA: Design Methodology, Development steps,
Implementation and Verification, Top Down or Bottom Up, Short history
of EDA.

Digital Simulation :Why?, Simulation Model, SDF, Structure of a
Digital Simulator, Fault simulation, Performance & Use of logic
simulation, Verification of Testability with Simulation, Limits of Digital
Simulation.

15

Synthesis: Introduction, Examples, Partitioning, Modification of
Hierarchy, Optimization, Retiming, Technology mapping. Formal
Verification: Model checking, Equivalence checking, Fundamental
techniques, Sequential circuits, Correctness of Synthesis steps,
Design verification.

15

FIRST INTERNAL EXAM

Design for Testability Fundamentals: Faults in Digital circuits and their
modeling, Fault simulation and fault collapsing, Digital test pattern
generation—ATPG, ATPG algorithms, ATPG- Vector Formats and
Compaction and Compression. Scan Architectures- Testability, Scan
Registers, Generic scan based designs, Boundary Scan-JTAG. Built

in Self Test (BIST) - BIST concepts and test pattern generation

15

Library Design: Digital libraries, Pad cell Libraries, Analogue libraries,
Macro Libraries. ASICs: Design goals for ASICs, Design Styles.
Geometric layout:: Standard cell Layouts, LEF data format, GDSII
format.

Geometric Verification: Introduction, Layer preprocessing, Design Rule
check, Extract, Extraction of parasitic capacitors and resistors, ERC,
LVS.

20

SECOND INTERNAL EXAM

Analog Simulation: Spice concept, Spice transistor models, Models of
Operational Amplifiers, Analysis of Loop gain as Stability Criterion of
Analog Circuits. Mixed Signal Simulation: Overview, Simulation on
different levels of abstraction, Concept of Mixed signal simulators
Geometric layout: Layout of CMOS circuits

20




\'A

Assembly & packaging Methods: Die Assembly, Electrical
connections, Packaging Methods. PCB Design: PCB design flow,
Schematic entry for PCB design, PCB layout

15

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6615 Electronic System Design 3-0-0 3 2015

Course
Objectives

1. To understand the factors influencing the Electronic System Design & Electromagnetic

Compatibility issues in detail.
2. Enable the student to familiarize with different protection techniques developed to

overcome the effect of noise & EMI.

Syllabus

Introduction to Electronic System Design: Packaging & Enclosures of Electronic System, Effect of
environmental factors on electronic system, Cooling in of Electronic System. Electromagnetic
Compatibility: Designing for EMC, EMC regulations; Intrinsic Noise Sources-Measuring Random
noise, Active Device Noise- Noise Factor & S/N Ratio, Bipolar transistor noise, JFET noise, Noise in
IC operational Amplifiers; Cabling of Electronic Systems; Grounding; Balancing & Filtering;
Shielding of Electronic Systems ; Protection against Electrostatic Discharges; Digital Circuit Noise &
Layout; Digital Circuit Radiation: Differential-mode & Common mode Radiation & Controlling;
PCB Design-Layout, General Rules & Parameters-Design Rules for Digital & Analog circuit PCBs.

Expected
Outcome
1. The student will be able to develop a strong understanding of the concepts of the
noise sources which affects the system design & the methods adapted to overcome it.
2. The student gets familiarized with the PCB Design layout rules which have to be
followed for designing Analog & Digital circuits.

Reference
[

1. Kim R. Fowler; “Electronic Instrument Design”, 1st edition; Oxford University Press.
2. Henry W. Ott, “Noise Reduction Techniques in Electronic Systems”, 2nd edition; John

Wiley & Sons.
3. Printed Circuit Boards-Design & Technology; by: W. Bosshart; Tata McGraw Hill.




COURSE PLAN

Module

Contents

Hours Allotted

b of Marks in

nd-Semester
Fxamination

Introduction to Electronic System Design: Packaging & Enclosures of
Electronic System, Effect of environmental factors on electronic

system, Cooling in of Electronic System. Electromagnetic
Compatibility (EMC): Designing for (EMC), EMC regulations, typical
noise path, methods of noise coupling, methods for reducing
interference in electronic systems.

Intrinsic Noise Sources: Thermal Noise, Short noise, Contact noise,
popcorn noise, Addition of noise voltages, Measuring Random noise.
Active Device Noise: Noise Factor & S/N Ratio, Optimum Source
Resistance, Noise Temperature, Bipolar transistor noise, JFET noise,
Noise in IC operational Amplifiers.

15

FIRST INTERNAL EXAM

Cabling of Electronic Systems: Capacitive & inductive coupling, effect
of shield on capacitive, inductive and magnetic coupling, coaxial cable
versus shielded twisted pair. Grounding; Balancing & Filtering.

20

Shielding of Electronic Systems; Protection against Electrostatic
Discharges (ESD): Static generation, human body model, static
discharge, ESD protection in equipment design, software and ESD
protection, ESD versus EMC.

20

SECOND INTERNAL EXAM

Digital Circuit Noise & Layout:: Digital logic noise, Internal noise
sources, Digital circuit ground noise, power distribution, Noise voltage
objectives, Measuring noise voltages, Unused Inputs. Digital Circuit
Radiation: Differential-mode Radiation & Controlling, Common mode
Radiation & controlling.

15

Vi

PCB Design-Layout, General Rules & Parameters: Resistance,
capacitance & Inductance of PCB Conductors, conductor spacing,
Realizing supply & ground conductors, cooling requirements & package
density, Layout check. Design Rules for Digital circuit PCBs; Design
Rules for Analog circuit PCBs.

15

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6999 Research Methodology 0-2-0 2 2015

Course
Objectives

To prepare the student to do the M. Tech project work with a research bias.
To formulate a viable research question.

To develop skill in the critical analysis of research articles and reports.

To analyze the benefits and drawbacks of different methodologies.

To understand how to write a technical paper based on research findings.

U

Syllabus

Introduction to Research Methodology-Types of research- Ethical issues- Copy right-royalty-Intellectual
property rights and patent law-Copyleft- Openacess-

Analysis of sample research papers to understand various aspects of research
methodology:

Defining and formulating the research problem-Literature review-Development of working
hypothesis-Research design and methods- Data Collection and analysis- Technical writing-
Project work on a simple research problem

Approach
Course focuses on students' application of the course content to their unique research interests. The
various topics will be addressed through hands on sessions.

Expected
Outcome
Upon successful completion of this course, students will be able to
1. Understand research concepts in terms of identifying the research problem

2. Propose possible solutions based on research
3. Write a technical paper based on the findings.

4. Get a good exposure to a domain of interest.

L Ot o cnennd dAeavanin e A osinavianoan o v Fiativien recooealh ot iitionn

Reference
S

C. R. Kothari, Research Methodology, New Age International, 2004
Panneerselvam, Research Methodology, Prentice Hall of India, New Delhi, 2012.
J. W. Bames, Statistical Analysis for Engineers and Scientists, Tata McGraw-Hill, New York.
Donald Cooper, Business Research Methods, Tata McGraw-Hill, New Delhi.
Leedy P. D., Practical Research: Planning and Design, McMillan Publishing Co.
Day R. A., How to Write and Publish a Scientific Paper, Cambridge University Press, 1989.
Manna, Chakraborti, Values and Ethics in Business Profession, Prentice Hall of India, New
Delhi, 2012.
Sople, Managing Intellectual Property: The Strategic Imperative, Prentice Hall ofIndia, New
Delhi, 2012.
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Introduction to Research Methodology: Motivation towards research -
Types of research: Find examples from literature.
Professional ethics in research - Ethical issues-ethical committees. Copy
I right - royalty - Intellectual property rights and patent law - Copyleft-
Openacess-Reproduction of published material - Plagiarism - Citation 5
and acknowledgement.
Impact factor. Identifying major conferences and important journals in
the concerned area. Collection of at least 4 papers in the area.
Defining and formulating the research problem -Literature Survey-
Analyze the chosen papers and understand how the authors
| have 4
undertaken literature review, identified the research gaps, arrived at
their objectives, formulated their problem and developed a hypothesis.
FIRST INTERNAL EXAM
Research design and methods: Analyze the chosen papers
m to 4 No end
understand formulation of research methods and analytical and semester
experimental methods used. Study of how different it is from previous written
Data Collection and analysis. Analyze the chosen papers and study examination
v the 5
— " SECOND INTERNAL EXAM
Technical writing - Structure and components, contents of a typical
v technical paper, difference between abstract and conclusion, layout,
illustrations and tables, bibliography, referencing and footnotes-use of
tools like Latex.
Vi Identification of a simple research problem - Literature survey-

Research design- Methodology —paper writing based on a hypothetical
result.

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6691 Seminar | 0-0-2 2 2015

Course
Objectives

To make students

1. Identify the current topics in the specific stream.

2. Collect the recent publications related to the identified topics.

3. Do a detailed study of a selected topic based on current journals, published papers
and books.
Present a seminar on the selected topic on which a detailed study has been done.

4.
5. Improve the writing and presentation skills.

Approach

Students shall make a presentation for 20-25 minutes based on the detailed study
of the topic and submit a report based on the study.

Expected
Outcome

Upon successful completion of the seminar, the student should be able to
1. Get good exposure in the current topics in the specific stream.
2. Improve the writing and presentation skills.
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Course No. Course Name L-T-P Credits Year of Introduction

Reconfigurable Computing

01EC6693 0-0-2 1 2015
Lab
Course
Objectives
1. To familiarize the FPGA design flow.
Syllabus

HDL Programming using VHDL — Combinational and Sequential circuit design, use of state
machines, Functional simulation, FPGA implementation Flow, Constraints, FPGA programming,
Static Timing Analysis, Post-route Simulation, Design Debugging.

= © ©®© N o o

List of
Experiments
VHDL coding and functional simulation of a BCD counter.
Design, coding, functional simulation and synthesis of a FIFO

Design, coding, functional simulation and synthesis of a priority encoder that returns the
codes of the highest and second-highest priority requests.

Realization of the following in the FPGA development board:

4-bit adder/subtractor in which inputs are given through 8 On/Off switches. The
hexadecimal equivalent of these inputs along with the result should be displayed
with the help of available LED displays. The addition/subtraction should be
selectable with a push button switch.

FPGA implementation of a BCD counter with start and stop.
FPGA implementation of a pre-loadable gray counter.
Realization of a Real Time Clock in the FPGA development board.

Design, VHDL coding and implementation of a running display controller.

. Design, VHDL coding and implementation of a voting machine.
0. Realization of a traffic light controller in the FPGA development board.




Design of digital combinational and sequential circuits using VHDL and implementation on
FPGA

1. Familiarization of EDA Tools and FPGA Implementation
2. Combinational Circuit design, simulation, synthesis and implementation
3. Sequential Circuit design, simulation, synthesis and implementation

4. Mini Project on Digital System Design using VHDL

Expected
Outcome

1. Students will get familiarized with VHDL coding, FPGA implementation flow, Design
Constraints and STA.

Reference
S
1. J. Bhasker;”A VHDL Primer”, Pearson Education, 2000.
2. J. Bhasker; “A VHDL Synthesis Primer”, Second Edition.
3. http://www xilinx.com/training/free-video-courses. htm
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Course No. Course Name L-T-P Credits Year of Introduction

01EC6602 Analog Integrated Circuit 3-1-0 4 2015
Design
Course
Objectives

To gain an in depth knowledge of MOS transistors operations, characteristics and circuit

design.

To familiarize and comprehend the design concepts and methodologies in analog
CMOS circuit design.

Analysis and design of analog CMOS circuits starting from fundamental circuits and
progressing to complex circuits including high gain amplifiers, switched capacitor

circuits, clock generators etc.
To understand the concept and methodologies involved in the layout of analog circuits.

Syllabus

MOS Device Basics and Operation, Basic MOS circuits, Frequency response and Noise,

Operational

Amplifiers, Advanced CMOS circuits, CMOS layout design

Ll N

Expected

Outcome
The student will gain an in depth knowledge in the operation of MOS transistors.
The students will acquire the knowledge of the analysis and design of CMOS circuit.
The student will gain a glance in to the operation and design of advanced circuits.
The students will obtain knowledge into the concepts and methodologies of analog
CMOS layout.

-_—

Reference
3

BehzadRazavi, “Design of Analog CMOS Integrated Circuit”, Tata McGraw HILL, 2002.
David. A. Johns and Ken Martin, Analog Integrated Circuit Design, John Wiley and Sons,

2001.

Philip Allen & Douglas Holberg, “CMOS Analog Circuit Design”, Oxford University Press,

2002.

R. Jacob Baker, CMOS circuit Design Layout and Simulation, 3rd Edition.
Paul B Gray and Robert G Meyer, Analysis and Design of Analog Integrated Circuits 4th

Edition.




COURSE PLAN

Module

Contents

Hours Allotted

% of Marks i

nd-Semester
Examination

MOS Device Basics and Operation: MOS |/V Characteristics -
Threshold voltage, derivation of I/V characteristics, regions of
operation; Second order effects; MOS Device Models - MOS
device capacitances, large signal model, small signal model

—_
[@)]

Basic MOS circuits: Diode connected MOS - small signal equivalent,
impedance; Common source amplifier -with resistive load, diode
connected load, current source load, triode load, source degeneration;
Source follower; Common gate stage; Cascode Stage; Current mirrors
- basic passive current mirror, passive cascode current mirror;
Differential amplifier- basic differential pair, analysis, common mode
response.

10

15

FIRST INTERNAL EXAM

Frequency response and Noise: Frequency Response- bode plot,
poles

and zeroes, gain and phase margins, Miller effect, association of
poles with nodes, analysis of common source amplifier frequency
response; Noise- statistical characteristics of noise(noise spectrum,
amplitude distribution, correlated and uncorrelated sources), types
(thermal & flicker), noise bandwidth

10

15

Operational Amplifiers: Performance parameters; One stage opamp-
simple opamp, casocdeopamp, folded cascodeopamp; Two stage opamp
- simple two stage opamp implementation, gain calculation; Common
mode feedback- output common mode sensing (resistive feedback,
source follower), common mode control in a folded cascode amplifier
through simple amplifier; Frequency compensation- need for
compensation, basic principle of compensation, miller compensation in
two stage amplifier

10

20

SECOND INTERNAL EXAM

Advanced CMOS circuits: Temperature independent references-
Negative-TC voltage, Positive TC voltage, Bandgap reference
concepts; Phase Locked Loops-Simple PLL(topology and dynamics),
Charge pump PLL(topology and dynamics), Non ideal effects in PLL,

20




Locked Loops, Applications of PLL; Switched capacitor circuits-
Sampling switches, Unity gain buffer, non-inverting amplifier, switched
capacitor integrator.

\'A

CMOS layout design: General layout considerations -DRC, antenna
effect; Analog Layout Techniques- Multifinger transistors, symmetry,
reference distribution, passive devices, interconnects; Substrate
coupling..

15

END SEMESTER EXAM




Course No. Course Name L-T-P Credits Year of Introduction

01EC6604 Advanced VLS| DSP 3-0-0 3 2015

Architectures

Course

Objectives
Exposes the students to some of the advanced application domains of DSP including:
1. Sampling in the digital domain.
2. Adaptive systems and the several algorithms for adaptation..
3. Different transformation techniques that helps to meet the several constraints
(area/speed/ power) of a digital system.
Algorithms for area efficient implementation of arithmetic structures.
Alternatives to synchronous design methodology aiming at improved throughput.

ok

Syllabus

Multirate system fundamentals, Applications of multirate signal processing, Adaptive Signal
processing, Pipe lining and parallel processing, Transformations techniques-retiming, unfolding,
folding, register minimization, Systolic Arrays