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Part: F.Y.M.Tech.
Term: Sem-l

The papers for F.Y.M.Tech. - Sem-l are classified into following graupsl

1.Core Group (Min Papers: B, [r1ax Papers: B,
Separate Passing Head: No, lvlax. Marks: 800)

Select minimunr B paperls)
Select rnaximurn B paper(s)

Papers:
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ECL-712

ECL-713
cat 11 A

c-l ?a E

tr?t _740

ECP.716
ECP-717

F.CP-718

lC Fabrication Technology
Digital VLSI Design

Hardr,vare Description Languages

Embedded Systenr Design

Signal Processing
Digital VLSI Design Lab

HDL Lab

Embedded System Design Lab

Term: Sem-ll

The papers for F.Y.M.Tech. - Senn-ll are classified into followlng groups:

1.Core Group (Min Papers: 5, Max Papers: 5,
Separate Passing Head: No, lr,,lax. Marks: 0)

Select minimum 5 paper(s)
Select maximum 5 paper(s)

ECL-721 l",lcbile Comn-runication

ECL-722 AdvanceciOpticalCommunicationSystems
ECL-723 Analog lC Design

ECL-724 Adaptive Signal Processing
ECP-726 Adaotive Signal Processing Lab

2.Elective Group (Min Papers: '1 . Max papers: -! 
,
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Select minimum 1 paper(s)
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Papers:

l

ECL.725 r:iii)

ECL-/25 (i)
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ECD-735

i\4El\lS & lC inteqration

Algor-irhms for VLSI Design Autonration

Acivanced Computer Architecture
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DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both continuous & Semester End Assessment
Pre-requisites : Microelectronics
Course Objectives:This is the very first course fcrr the post-graduate students. This course first
gives the knou'ledge of the necessary environment conditions for the integration technology. All
the fabrication processes are then discussed stcp-by step which includes wafer cleaning, wet
etching, ion implantation, oxidation, lithographr. chemical Vapour deposition, metal film
depositron, etching and then safe packaging.
Course Outcomes:

CO-l Understanding of different techniques and measures for IC fabrication.
CO-Z Ability to apply fabrication principles in industry as a fabrication engineer.
CO-3 Abilify to contribute for further research in IC fabrication.

Environment lbr VLSI Technology: Clean room and safety requirements. Wafer cleaning
processes and wet chemical etching techniques.
Impurity incorporation: Solid State diffusion modelling and technology; Ion Implantation
modelling, techrTology and damage annealing; characterization of Impurity profiles.

UNIT-2
Oxidation: Kinetics of Silicon dioxide groMh both for thick, thin and ultrathin films. Oxidation
technologies in VLSI and ULSI; Characterizations of oxide films; High k and low k dielectrics
for ULSI.
Lithography: Photolithography, E-beam lithography and newer lithography techniques for
VLSIruLSI; Mask generation.

UNIT.3
Chemical Vapour Deposition techniques: CVD techniques for deposition of polysilicon,
silicon dioxide. silicon nitride and metal filmst Epitaxial growth of silicon; modelling and
technology.
Metal film deposition: Evaporation and sputtering techniques. Failure mechanisms in metal
interconnectsl Multi-level metallization schemes.

UNIT-4
Plasma and Rapid Thermal Processing: PECVD, Plasma etching and RIE techniques; RTp
techniques for annealing, growth and deposition of various films for use in ULSI. Process
integration for NMoS, cMos and Bipolar circuirs: Advanced MoS technology.

Texts/References Books :

1. S.K. Gandhi, VLSI Fabrication Principles. .lohn Wiley lnc., New York, 1994(2'd Edition).
2. S.M. Sze (Ed), VLSI Technology. 2nd Edition, McGraw Hill, 1988.

Course no. Title of course Core/Elective Credit L P
ECL-712 IC Fabrication Technolosl Core 4 4 0
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3. Plummer. Deal, GnfTln "Silicon VLSI Technology: Fundamentals. Practice & Modeling"
PH, 2001 .

4. P. VanZant. "Microchip lrabrication"" 5th Edition, MH, 2000.

Note: The E.rarniner will set nine questions. First question will be cornpulsory, covering the

entire syllabus. Apart frorn Question No. l, rest of the paper will consist of four units as per the
syllabus taking tr,ro questions from each unit. However, student may be asked to attempt only I

question from each unit. All questions rvill carry equal marks



Course no. Title of course Core/Elective Credit L P
ECL-713 Disital VLSI Desisn Core 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

course Assessment Methods: Both Continuous & Semester End Assessment
Pre-requisites: Digital Electronics
Course Objectives:This course is intended to be used for the first year post- graduate students.
This course aims at covering first the basic building block of the VLSI circuits, that is, MOSFET
and then the desrgn equations for MOS, transistor sizing, various logic circuits design using
MOS transistor. Memory designs and layouts are also covered under this course.
Course Outcomes:

CO-1 Understanding of building blocks of VLSI circuits and design equations.
CO-2 Gain knowledge of design principles and layouts of various logic circuits.
CO-3 Abilify to identitz and analyze problems in digital VLSI circuits.
CO-4 Apply subject knowledge of digital circuit design through software tools for

UNIT-I
Introduction to MOSFETs: MOS Transistor Theory - Introduction MOS Device, Fabrication
and Modeling. Body Effect, Noise Margin; Latch-up.

UNIT-2
MOS Inverter : MOS Transistors, MOS lransistor Switches, CMOS Logic, Circuit and System
Representations, Design Equations, Static Load MOS Inverters, Transistor Sizing, Static and
Switching Characteristics; MOS Capacitor; Resrstrvity of Various Layers.
Symbolic and Physical Layout Systems: MOS Layers Stick/Layout Diagrams; Layout Design
Rules, lssues ot'Scaling, Scaling factor for device parameters.

UNIT.3
Combinational MOS Logic Circuits: Pass Transistors/Transmission Gates; Designing with
trapsmission gates, Primitive Logic Gatcs; Complex Logic Circuits.
Sequential MOS Logic Circuits: SR Latch, clocked Latch and flip flop circuits, CMOS D latch
and edge triggered flip flop.

UNIT-4
Dynamic Logic Circuits: Basic principle, non-ideal effects, domino CMOS Logic, high
performance dl,namic CMOS Circuits, Clocking Issues, Two phase clocking.
CMOS Subsystem Design: Semiconductor memories" memory chip organization, RAM Cells,
dynamic memorr cell.

/'+-



Text books:
1. S. M. Kang and Y. Leblebici, CMOS Digital Integrated Circuits: Analysis andDesign,

Third Edition, MH, 2002.
Reference books:

1. W. WolL Modern VI.SI Design: S-"-stem on Chip, Third Edition. PII/Pearson,2002.
2. N. Weste. K. Eshraghiar.r and M. J. S. Smith, Principles of CMOS VLSI Design: A

SystemsPerspective, Second Edition (Expanded), AW/Pearson, 200I .

3. J. M. Rabaey, A. P. Chandrakasan and B. Nikolic, Digital Integrated Circuits: A
DesignPerspective, Secorrd Edition, Pll/Pearson, 2003.

4. D. A. I'ucknell and K. Eshraghian, Basic VLSI Design: Systerns and Circuits, Third
Edition. PI{I, 1994.

5. J. P. Uy'emura, CMOS Logic Circuit Design, Kluwer. 1999.

6. J. P. Uyemura, Introductron to VLSI Circuits and System, Wiley, 2002.

7. R. J. Baker. H. W. Li and D. E. Boyce, CMOS Circuit Design, Layout andSimulation,
PH, 1997.

Note: The Examiner will set ninc questions. First qLrestion will be compulsory, covering the

entire syllabus. Apart from Question No. l, rest of the paper will consist of four units as per the

syllabus taking trvo questions fiom each Lrnit. Hou'e','er. student ma1 be asked to attempt only I

question from each unit. All questions vvill carry equal marks.
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Course no. Title of course Core/Elective Credit L P

ECL-714 H ardware Descrintion Lan guages Core 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGTNEERING

Course Assessment Methods: Both Continuous & Semester End Assessment

Pre-requisites : Di gital Electronics
Course Objective:This course is for first year post graduation students. This course is designed

to make students learn VHDL that is one of the popular hardware descriptive languages. The

course begins r,vith the introduction of Hardware design and Design Methodologies. Basic and

advanced concepts required to write a VHDL code are covered in detail. At the end a brief
lntroduction of Another popular hardware descriptive language Verilog i's included.

Course Outcomes:
CO-1 Gain knowledge of hardware design methodologies using VHDL & Verilog.
CO-z Ability to white VHDL code in various modelling styles i.e. structural, behavioral

and sequential.
CO-3 Ability to develop circuits and projeot for professional development.

UNIT.1
Introduction to Hardware Design: Digital System Design Process, Hardware Description
Languages, Hardware Simulation, Hardware Synthesis, Levels of Abstraction.
VHDL Background: VFIDL History, Existing Languages, VHDL Requirements, the VHDL
Language.

UNIT-2
Design Methodology Based On VHDL: Elemcnts of VHDL, Top down Design, Top down

Design with VHDL, Subprograms, Controller Description, VHDL Operators, Conventions and

Syntax.
Basic Concepts In VHDL: Characterizing Hardware Languages, Objects and Classes, Signal

Assignments, C oncurrent and Sequential Ass ignm ents.

UNIT-J
Design Organization and Parameterization: Deflnition and Usage of Subprograms, Packaging

Parts and Utilities, Design Parameterization, Design Configuration, Design Libraries.
Utilities For High-Level Descriptions: Type Declarations and Usage, VHDL Operators,

Subprogram Parameter Types and Overloading, Other Types and Type Related Issues,

Predefined Attributes, User Defined Attributes.

UNIT.4
Dataflow Descriptions In VHDL: Multiplexing and Data Selection, State Machine Description,

Three State Bussing.
Behavioral Description of Hardware: Process Statement, Assertion Statement, Sequential Wait
Statements, Fornratted ASCII VO Operattons, MSI Based Design.

/ q'



Verilog: Overview of Digital design with Verilog HDL, Hierarchical modeling concepts, basic

concepts, modules & ports.

Text Books:
L J. Bhasker. A VHDL Primer. Third Edition, PHiPearson, 1999.

2. J. Bhasker. AVHDL. Synthesrs Primer, Second Edition, StarCalaxl". 1998.

3. J. Bhasker. A Verilog HDt. Primer. Second Edition, Star Galaxl'. 1999.

4. J. Bhasker. A Verilog Synthesis:A Practical Primer, Star Galaxy, 1998'

5. M. J. S. Smith, Application Specific Integrated Circuits, AW/Pearson,1997 .

Reference Books:
1. Z. Navabi. VHDL: Analysis and Modeling of Digital Systems, Second Edition, MH,

1 998.
2. J. Armstrong and F. G. Gray, VHDL Design Representation and Synthesis, Second

Edition. PH/Pearson, 2000.
3. P. J. Ashenden, The Designer's Guide to VHDL, Second Edition, Morgan Kaufmann,

200 1.

4. D. Naylor and S. Jones, VHDL: A Logic Synthesis Approach, Chapman &.Ha11,1997.

5. J. Pick, VHDL: Techniques. Experimcnts and Caveats, MH, 1996.

6. C. H. Roth. Digital Systenr Design l'ith VTTDI-, PWS/Brookscole. 1998.

7. M. G. Arnold, Verilog Digital CornpLrtcr Dcsigr-i:Algorithms to Hardware, PH, 1999.

8. Z. Navabr, Verilog Digital S\stem Desigrr, MII, 1999.

9, S. Palnitkar. Verilog HDL:A Guidc to Digital Design and Synthcsis. PH/Pearson, 1996.

10. D. E. Thomas and P. R. Moorby, the Verilog Hardware Description Language, Fourth

Edition. Kluwer, 199ii.

I l. K. Cotlman, Real World FPGA Design rvith Verilog. PH, 2000.
,12.D. R. Sn-rith and P. D. .t-ranzon. Verilos Styles fbr Syntheiis of Digital Systems,

AW/Pearson, 2001.

13. S. M. Trimberger. FPGA fcchnolosr'. 1(lLru'cr. 1992.

14. i. V. Oldfleld and R. C. Dorl FPGAs: Reconfigurable Logio for RapidProtoryping and

lmplemcntation of Digital S1'stems, \\'ilc1. i995.
15. R. C. Seals and G. F. Wliapshott. Prosrarnrnrtble Logic: PLDs and FPGAs, MH, 1998.

16. A.K. Sharma, Programmable Logic -t lrncll ,roli: PLI)s, CPLDs and FPGAs, MH, 1998.

Note: The Examiner will sct nine questions. First qucstion will be compulsory, covering the

entire sytlabus. Apart frorn Question No. l. rest oltlre paper will consist of four units as per the

syllabus taking tuo questions tiom each unii. l,L,\\c\cI. student ma1'be asked to attempt only I
question from eaclr unit. Rll clr,tcstiot-ts u tll cari..i :.,iial tllarks.
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Course no. Title of course Core/Elective Credit L P
ECL-715 Embedded System Desisn Core 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

course Assessment Methods: Both continuous & Semester End Assessment
Pre-requisites: Microprocessor, Basic of c language, Analog & Digital circuits
Course Objectives:

1. To impart in-depth knowledge related to the architecture, interfacing and programming
concepts o1- 805 I micro-controller.

2. To provide thorough coverage to advanced and state-of-the-art micro-controllers like
ARM, AVR, PIC and JTAG.

3. To familiarize students with the concepts and techniques of prhbedOea System Project
Management.

Course Outcomes:
CO-l tjnderstating of detailed architecture of conventional as well as the latest

rlicrocontroller.
CO-z Develop assembly language programs for problem Solvay related to embedded

systems.
CO-3 Ability to design and implement an embedded system using model circuits

design.

UNIT-I
Introduction to Embedded systems design: Introduction to Embedded system, Embedded
System Project Management, ESD and Co-design issues in System development Process, Design
cycle in the devclopment phase for an embedded system. Use of target system or its emulator
and In-circuit ernLrlator, Use ofSoftware tools for development of an ES.

UNIT-2
8051 Microcontroller: Microprocessor V/s Micro-controller, 8051 Microcontroller: General
architecture; Memory organization; I/O pins, ports & circuits; Counters and Timers; Serial data
inputloutput; Interrupts.

UNIT-3
8051 Instructions: Addressing Modes, Instruction set: Data Move Operations, Logical
Operations, Arithmetic Operations, Jump and Call Subroutine, Advanced Instructions. 8051
Interfacing and Applications: Interfacing External Memory, Keyboard and Display Devices:
LED, 7-segment LED display, LCD.

UNIT.4
Advanced Microcontrollers: Only brief general architecture of AVR, PIC and ARM
microcontrollers: JTAG: Concept and Boundary' Scan Architecture.

- ll-
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Text Books:
1. Embedded Systems by' Raj Kamal, TMH.
2. The 8051 Microcontroller by K.J. Ayala, Penram International.

3. J B Peatman. Design with Plc Microcontrollers, Prentice Hall.

References Bortks:
l. An Embedcleci Software Prirler b1 David E. Simon, Pearson Education.

2, Designing Embedded Hard*'are by John Catsoulis, O'reilly
3. pmuiddea Sl,stem Design b1, Frank vahid, Tony Givargis," John wi'ley & Sons, Inc

4, Building Embedded Linux SYstems by KarinrYaelttrour, O'reilly
5. Programming Embedded S)'stems by Michael []arr, O'reilly
6. Real-time s),stems & software byAlan C. Shau', John Wiley& sons, Inc.

7. Computers as components by' wayne woll I Irrcourl India Pvt. t,td.

8. Embedded System Design by Peter Maru cclel. Kluwer Academic Pub.

g. Programmirrg and Customizing the AVIl. lt4icrocontroller by Dhanan.iayGadre, MGH

10. Fundamental of Embedded softwarc by Danic; \\i. [.cwis, PHI

11. Bluetooth Technology by CISR PrabhLr& A.P. I{eridi, PHI

12. John B Peat man "Design u'ith Microcoutrollcr ". Pearson education Asia, 1998

13. Bums. Alan and WelLings. Andy, "Real--l'inre Systems and Programming Languages",

Second Edition. Harlow: AtlJison-Wcsler'-[-ottsrtlln, I 997

Raymond J.;\. Bhur ancl Donald l..Biller. " r\n lntroduction to real time systems: Design to

networking rvith C/C-* ". l'r'etrtice Hrll lnc. ) :rr .lcrsey, 1999

Grehan N4gore. and Cllir:.. " Real tinre r.,,r:'lnrning: A guide to 32 Bit Embedded

Development. Reading "Aclti iso n-\\'eslcr - l-o rl Lil lr.i rl. I 998

Heath. Stele. "Embedded Sr sterns Desigrr ". 're ri rrcs 1997

Note: The Examiner will sct linc t'lLrcsiirtns. l"i;:;t rlLtcstion will be cornpulsory, covering the

entiresyllabus.ApartfromQuestion."o. i,r',-'str:'lltepaperwill consistof fourunitsasperthe

syllabui taking two questions fiom each unit. i loi, - ' ir. student may be asked to attempt only I

question from each unit. All que sticlt-ts g ill cirriy r'.iitltl ttrltrks.

12'



DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both Continuous & Semester End Assessment

Pre-requisites: Srgnal & System, Engineering Mathematics.

Course Objectives:
To introduce the concepts and techniques associatcd with the understanding of signal processing.

To familiarize uith techniques suitable lor auditory perception and time delay estimation. To

provide with an appreciation of applications for sy'stem modeling and identification.
Course Outcomes:

CO-1 Ability to understand the significance of signal processing in the fields of speech

processing.
CO-z Abilify to gain an appreciation of the technology and the software tools currently

available
CO-3 Ability to study in detail some of the most importantdesign techniques for speech

recognition systems.

UNIT-1
Spbech Processing : Speech Communication Acoustic Theory of Speech: The Source-filter
Model Speech Models and Features l,inear Prediction Models of Speech Harmonic Plus Noise

Model of Speeoh Fundamental Frequency' (Pitch) Information Speech Coding, Speech

Recognition.
Signal Processing and Auditory Perception:lntroduction, Musical Notes, Intervals and

Scales Musical Lrstruments Review of Basic Phrrics of Sounds Music SignalFeatures and

Models Anatoml of the Ear and the Hearing Process Psychoacoustics of Hearing, Music Coding
(Compression)lligh Quality Audio Coding: MPEG Audio.

UNIT-2
Time Delay Estimation: Need for the Tirne Delay Estimation, System Model, Source

Localization strategies, Ideal Model-Free freld environment, TDE METHODS: Cross-correlation
Function (CCF) method, least mean square (LMS) adaptive filter method, Average square

difference function (ASDF) method, Relation between the SNR level and the time delay

estimation.

UNIT.3
Channel Equalization and Blind Deconvolution:Introduction and need For Channel

Equalization, 
-lypes of Equalization Techniques. Decision Feedback Equalization Non-blind

Equalization l-inear Equalization Blind lrqualization General Mathematical Model, Channel

Modeling and algorithms

Course no. Title of course Core/Elective Credit L P

ECL-719 Sisnal Processins Core 4 4 0
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T]NIT-1
System modeling and identification: S1'stenr identification based on FIR (MA), A11 Pole (AR),
Pole Zero (ARMA) systern models, Least sclurrre linear prediction lllter, FIR least squares
inverse filter. predictive de convolution, Matrir tbnnulation for least squares estimation:
Cholesky deurmposition. Lt)l i decomposition, QRD decomposition. GrahmV Schmidt
orthogonalization.

Text Books: '

l. Siomon S tlaykins, "Adaptive [rilter l-hcor\,"i)l Il. 3'd Edition
2. Proakis,"Digital Signal Processing"PHl 2"'' cililiorr
3. Harry L. Van Trees, '-

Note: The Examiner will set nine questions. First question will be compulsory, covering the
entire syllabus. Apart from Question No. 1, rcst ot'thc paper will consist of four units as per the
syllabus taking tu'o questions fi'onr each Lrrrii Iir:,', ',;r. student rnay be asked to affempt only I

question from cach unit. Ali questions riilicrli", ,,'::rrl nrarks.

/ lt{-



DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both Continuous & Semester End Assessment
Pre-requisites: Digital Electronics, knowledge of various ICs
Course Objectives:
This course aims at covering first the basic building block of the VLSI circuits, that is, start with
MOSFET characteristics and then go through various logic circuits design using MOS transistor
(like CMOS inverter, NAND NOR, MUX, DFF. Register) to complete Memory designs and
layouts are also covered under this course.

Course Outcomes:
CO-1 Abilitr to characterize and model the circuit behaviors.
CO-2 Ability to apply theoretical concepts of digital VLSI design in practice through

simulation tools.
CO-3 Deveiop logic circuits using MOS transistors, memory design and layout.
CO-4 Ability'to work with industry standard simulation on tools and become a successful

design engineer.

List of Experiments

1. Device Characterization
Description: For the NMOS transistor simulate, observe and calculate the following
1 . Using DC Sweep analysis, plot the ID Vs VDS and ID Vs VGS characteristics for

a. Keeping the L:0.1Sum, for \fo' :0.18um, 0.36um, 0.5um, lum
b. Keeping the W/L constant, sa1 l. for L = 0.l8um, 0.36um, 0.5um, lum

2. Frrxr the iD Vs \DS plots generated in I above, for each of the case calculate the
value of^ channel length modulation parameter
3. Measure the value of VTO
4. CalcLrlate Kn for NMOS Transistor
5. Measure _ (Gamma), the body effect Parameter

. 2. Design and simulate the CMOS Inverting amplifier
Description: For the CMOS Inverter simulate, observe and calculate the following

L Using DC Sweep analysis, plot the Vin VsVout CMOS inverter characteristics
For:

a) With the consideration of a Minimum Size inverter in a given Technology.
b) Keeping the L : 0.1 8um, for W = 0.1 8um, 0.36um
c) Plot the Drain Current in 1.a and 1.b

d) Determine the noise margins.
2. Using transient analysis with an inplrt pulse of 200MHz taking size as l.a and

l.bsimulate the input/output switching characteristics.
a)Measure the propagation delays.

Course no. Title of course Core/Elective Credit L P

ECP-7I6 Disital VLSI Desisn Lab Core .,
0 2+2
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3. Design and simulate the CMOS NANDA'IOR/XOR gates

4. Design and simulate the CMOS 4x1 Mux and 1-bit Full Adder
5. Design and simulate the CMOS SR Latch and D-FF
6. Design and simulate the CMOS Non-Overlapping trvo phase Clock
7. Design and simulate the CMOS 6T SRAI\4 Ccll
8. Design and simulate thc CMOS ,lx4 Sl{.\Nl

Note: This list is an indicative list of experirrents. uhich can be expanded depending on the
course requirement.

- ltr,-
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DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both Continuous & Semester End Assessment
Pre-requisites : D i gital Electronics
Course Obiective:
This course is for first year post graduation students. This course is designed to give students
inhand practice o1- writing and simulating a VHDL code. VI{DL is one of the popular hardware
descriptive langr-rage. Various combinational and sequential circuits like simple logic gates, Half
Adder, Full Acjder, Multiplexer, Demultiplexer. Encoder, decoder, Flip-Flops, Shift Register,
Counters are included.
Course Outcomcs:
CO-l Undcrstanding of system and concepts required to write a UHDL code.
CO-2 Abiliry,to simulate UHDL code and develop circuits models.
CO-3 Abilit,v to identifli and debug system and logical problems.
CO-4 Ability to address research challenges through circuits analysis and modelling.

List of Experiments:

1. Design all gates using VIIDL.
? Write VHDL programs for the following circuits, check the wave forms and the hardware

generated

a) Half adder
b) FLrll adder

3. Write VHDL programs for the following circuits, check the wave forms and the hardware
generaled

a) MLrltiplexer
b) Demultiplexer

4. Write VHDL programs for the tbllowing circuits, check the wave forms and the hardware
generated

. a) Decoder
b) Encoder

5. Write a VHDL program for Single -Bit ALU and check the wave forms and the hardware
generated

6. Write a VHDL program for a comparator and check the wave forms and the hardware
generated

7. Write a VHDL program for a code converter and check the wave forms and the hardware
generated

8. Write a VHDL program for a 9-bit parity generator and check the wave forms and the
hardware generated

Course no. Title of course Core/Elective Credit L P
ECP-717 HDL Lab Core .,

0 2+2
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9.

10,

Write a VHDL program for a FLIP-FLOP ancl check the wave forms

generated.

Write a VHDL prograrn for a counter and check the wave forms
generated.

a) 3-bit binary counter
b) 3-bit Up-Down coLrnter

c) Decade counler

and the hardware

and the hardware

11. Write VHDL programs tbr the follou'ing circuits, check the wave forms and the hardware

generated

a) register
b) shifi register

12. Implement any three (grr,en above) on FPGA/CPLD kit

Note: This list is an indicative list of'cxpcrinrcnts, u'hich can be expanded depending on the

course requirement.
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Course No. Title of course Core/Elective Credit L P
ECP-7T8 Embedded Svstem Desisn Lab Core 2 0 2+2

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

course Assessment Methods: Both Continuous & Semester End Assessment
Pre-requisites: Cl languages & basic of digital and analog circuits
Course Objectives:

l. To provide hand-on experience to the students on the industry standard KEIL make
embedded Development boards related to 8051, pIC, ARM7, ARM9 processors.

2. To provide students an opportuuity to understand the architecture of latest micro-
controllcrs through programming Lrsing KEIL software and development boards.

3. To farniliarize students with the interf-acing of various application boards with
developrnent boards.

Course Outcomes:
CO-l Practical understanding of architect use. interfacing issues and programming skills of

latest nr i crocontrol ler.
CO-2 Hands on experience on industry standard KEIL make development boards related to

8051. PIC, ARM and ARM9 processors.
CO-3 Develop assembly long programs for problem solving as well as interfacing of eternal

devices rvith microcontroller.
CO-4 Abilitv to design and develop an imbedded system for variety of applications.

List of Experirnent:-

l. (a) To tarniliarize with main features and ooncepts of programming in KEIL pvision software.
(b) To larniliarize with the architecture of 8051 micro-controller.

2. To writc and run 8051 assembly langLrage program to perform addition (S & l6 bit) operation.
3. To write and run 8051 assembly language program to perform signed and unsigned subtraction

operation. Also demonstrate the use of orcrflow flag.
4. To write and run 8051 assembly langLrage program to perform MUL & DIV operations.
5. To write and run 8051 assembh langLrage program to demonstrate all kind of MOV

instructiorrs, Stack related instructions and Data exchange.
.6. To write and run 8051 assembly language program to demonstrate all kind of Logical

operations along with certain exceptions.
7. To familiarize with architecture of 8051 development board and interfacing with pC to glow

on-board LEDs.
8. To write and run C and 8051 assembly language program to glow on-board LEDs in 8051

developrnent board with varying delay and patterns.
9. To intert-ace 7-segment LED display with 805 I development board.
10. To interface LCD display with 8051 development board.
I l. To practice basic assembly language programs of ARM using KEIL pvision software.

Note: This list is an indicative list of experiments, which can be expanded depending on the
course requirement.
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Course no. Title of course Core/Elective Credit L P

ECL-721 Mobile Communication Core 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGTNEERING

Course Assessment Methods: Both Continuous & Semester End Assessment

Pre-requisites: Communication System

Course Objectives:
1. To develop basic understanding and impart in-depth knowledge of various concepts used

in wireless mobile communication.
2. To introduce the concepts, pararneters and models of mobile radio propagation.

3. To help students understand the architecture and elements of wireless standards and

systems Iike GSM, GPRS, CDMA. etc.

4. To provide coverage to the advanced, latest and upcoming wireless technologies like

OFDM. Nlulticarrier Modulation, 4-G. Turbo codes and Multi-user detection, etc.

Course Outcomes:
CO-l Develop thorough understanding of the advanced concepts used in wireless

communication i.e. Mobile tail propagation, wireless system and analysis Diversity, etc.

CO-Z In-depth knowledge of the latest and future technologies prevalent in mobile

communication industry i.e. Multicarrier, u-u, MUD, MIMO, etc.

CO-3 Develop interest/acumen to pursue further research in the area of broadband wireless

comm.

IINIT-1
Introduction to Wireless Communication Systems: Various Generations of wireless mobile

communication. The Cellular Concept. Frequency reuse, channel assignment strategies, hand-off

strategies, interference and system capacity. improving capacity of cellular system through cell

splitting, sectoring. etc.

LINIT-2
Mobile Radio Propagation: Introduction to radio wave propagation, three basic propagation

meohanisms, Outdoor & indoor propagation models, small scale multipath propagation.

parameters of mobile multipath channel, small scale & large scale fading, their types.

irrinciples of GSM: GSM frequency bands. GSM architecture, GSM Jnterfaces, GSM logical

channels and frame structure, GSM bursts, GPRS.

UNIT-3
CDMA System Concepts: Basics of CDMA. Spread spectrum concept. time hopping, Direct

Sequence and Frequency Hopped Spread Spectrum, Chirp spread spectrum systems, Hybrid

,yrta*r, Spreadrng sequences and their correlation functions, Code generation, Properties and

generation of PN sequences, RAKE receiver, Diversity techniques an Rake receiver, Soft

handoffs.



UNIT-4
Implementation Issues: OFDM. Multi-Carrier Modulation and Demodulation, Channel Coding

and Decoding (Convolutional codes, Turbo codes), Multi-user Detection:

Decorrelatingdetector,MMSE detector. Successive Interference Canceller, Parallel Interference

Canceller.

Text Books:
1. Mobile Cellular Teleconrr.nrtnications: 2''d ed.; William, C Y Lee McGraw Hill
2. Wireless and Digital Conrn.tltnications: Dr. KarniloFeher (PHI)
3. Principles of Mobile Llornmunication. G.LStuber KluwerAcademic, 1996

4. Wireless Communicatic,n; Principles and Practice; f.S.Rappaport"

Note: The Examiner will set nine questions. First question will be compulsory, covering the

entire syllabus. Apart from Question No. I, rest ol'the paper will consist of four units as per the

syllabus taking tw,o questions ti'om cach unit. [[oucvcr. student rnay be asked to attempt only I

question from each unit. All questiorls r.r'ill carrv cqual ttrarks.
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Course no. Title of course Core/Elective Credit L P
ECL-722 Advanced Optical Communication

Svstems
Core 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both Continuous & Semester Fnd Assessment
Pre-requisites: Physics of optical communication components and applications to
communication systems
Course Objectives:
This course deals with the understanding of the optical components and the design and operation
of optical fiber communication systems. The principles of wavelength division multiplexed
(UIDM) systems. SONET, SDH and passive optical networks. The characteristics and
limitations of svstem oomponents (laser diodes. extemal modulators, optical fiber, optical
amplifiers, optical receivers) and the factors aff'ecting the performance of the optical
communication svstems
Course Outcornes:
CO-1 Thorough understating of the optical components and design of optical comm. System.
CO-2 Analysis of performances of optical trler comm. System and calculation of various

performance parameters of optical link.
CO-3 Ability to apply concepts of optical comm. ln further research for last mile affordable

'connectivity.

UNII"I
Review: Evolution of Basic Fiber Optic Cornmunication System, Benefits and disadvantages of
Fiber Optics. Transmission Windou,s. Transmission Through Optical Fiber, The Numerical
Aperture Q.trA), 

'fhe Optical Fiber, Types oi'Fiber, Different Losses & lssues in Fiber Optics,
Attenuation in Optical Fibers, Fiber Optic Loss Calculations, Dispersion, connectors & splices,
bending loses. Absorption, scattering, very low loss materials, plastic & polymer-clad-silica
fibers. Wave propagation in step index & graded index fiber, fiberdispersion, single mode fibers,
multimode fibcrs. dispersion shifted tibe r. dispcrsion flattened fiber, polarization, cut-off
condition and V-parameter.

UNI'T.2
Fiber Optic System Design Considerations and Components: Indoor Cables, Outdoor Cables,
Cabling Example. Power Budget, Bandwidth and Rise Time Budgetq Electrical and Optical
Bandwidth, Connectors, Fiber Optic Couplels.
Dispersion and Nonlinearities Dispersion in single mode and multimode fibers, dispersion
shifted and dispersion flattened fibers, attenLration and dispersion limits in fibers, Kerr
nonlinearity, self phase modulation, Cross Pnase Modulation, FWM.

UNIT-3
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Optical Sources: optical source properties, operating wavelength of optical sources,

semiconductor light-emitting diodes and laser diodes, semiconductor material and device

operating principles, light-emitting diodes, surface-emitting LEDS, edge-emitting LEDS, super

luminescent diodes, laser diodes. comparison of LED and lLD. Fiber optic transmitters, basic

optical transmitters, direct versus external modulation, fiber optic transmitter applications.

Optical Detectors: Basic Intonnatior-r on light detectors, Role of an optical detector, Detector

characteristics: Responsivit,v. Noise Equivalent Porver, I).etectivity, Quantum efficiency, The PN

junction photo diode - PIN photodetectors - Avalanche photo diode construction characteristics

and properties, APD Specitications, Applicatiorrs of API), Optical Receivers .

tiNIT-4
Advanced Multiplexing Strategics: Optical l'D\4. subscriber multiplexing (SCM), WDM and

Hybrid multiplering methods
Optical Netlvorking: Data e,rilrnrrnicatiorr rrclu'or'l<s. nctwork topologies, MAC protocols,

Network Architecture- SONF.Ir i'l)lI. optical tr'ru.]sport netn'ork, optical access network, optical
premise network,

Text Books:
1. G.P Aggrawal, Fiber-Optic t iinrt't-tt-ttticatiort Sl s[etrs, Wiley-interscience.

2. G. Keiser, Optical Fiber Conrnrttnicatiorr. 
'i'atr 

-McGi'lu Hill.
3. John Gowar . Optical cotrlmtltricltioll s\ stcilll. i'lll.

Note: The Examiner will set nine questions. Irirst question will be compulsory, covering the

entire syllabus. Apart from Question No. l. rr.:,1 ' ,-thc p:rper u'ill consisl of four units as per the

syllabus taking two questions liorn each unit. Iir,ri'cvcr. -strrdcnt may be asked to attempt only I

question from each unit. All cltl('\li()ll. ti ili r:1,1.,'-r t :':'li tltl.i,,.s.
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Course no. Title of course Core/Elective Credit L P

ECL-723 Analog IC Design Core 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both Continuous & Semester End Assessment
pre-requisites: lntroduction to microelectnrr-rics ctrcuits including bipolar and MOS transistors

Course Objectives:
This Course is for the First year post-graduare students. The pre-requisite for the course is basic

knowledge of semiconductor devices and an introduction to analog electronics. This course

covers the design and analysis of various linear and non-linear analog circuits like amplifiers,

current mirrors, comparatois, oscillators. phase-locked loops etc. using both bipolar and MOS

transistors. Various design parameters are covered.

Course Outcomes:
CO-1 Design and analysis of various linear and non-linear along circuits.

CO-2 Abilif),to apply design methodologl tbr the design of various application specific

integratcd circuits.
CO-3 Gain knsuledge of design principles and design parameters related to along IC design.

UNIT-1
Operational Amplifier: Applications of operationalAmplifier, theory and Design; Definition of
peiformance Characteristics; Design of tu'o stage MOS Operational Amplifier, two stage MOS

operational Aniplifier with cascodes, MOS telescopic-cascode operational amplifiers, MOS

Folded-cascode operational amplifiers, Ripolar operational amplifiers. Frequency response &

compensation.
Small Signal & large signal Models of \4(lS & BJT transistor. Analog MOS Process (Double

Poly Process)

MOS & BJT Transistor
Common basc. Common
Amplifiers

UNIT.2
Amplifiers: Single transistor Amplifiers stages: Common Emitter,

Collector. Comtlon Drain. Common Gate & Common Source

Multiple Transistor Amplifier stages: Ct -C L.. CC-CC. &
configuration. Active Cascode. Differentrll Arnplifiers:

characteristics.

DarlinSon configuration, Cascode

Differential pair & DC transfer

i]NIT-3
Current Mirrors, Active Loads & Rel'erences: Current Mirrors: Simple current mirror,

Cascode current mirrors Widlar curent mirr'or. Wilson Current mirror, etc. Active loads, Voltage

& current references. Analysis of Differential Amptifier with active load, supply and temperature

independent biasing techniques, Frequencl' l{t'sponse.
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UNIT.4
Nonlinear Analog Circuits: Analysis ol lour quadrant and variable Tran conductance

multiplier, Voltage controlled oscillator, Conrparators, Analog Buffers. Source Follower and

Other Structures. Phase Lockeci Techniques; Phase Loclied Loops (PLL), closed loop analysis of
PLL, Digital+o-Analog (DiA) ancl Analog-to-Di gital (A/D) Converters
OTA & Switched Cafiacitor ljlters: OTA Arnplillcrs. Srvitched Capacitor Circuits and

Switched Capacitor Filters.

Text Books:
1. PaulB Gray and Robert (i Mever. "Anulvsis rnrl Desicn of Analos Integrated Circuits".
2. R Gregorian and (l C lcrles. Anrlou \'lOS Intccrated Circr-rits fbr Signal Processing,

John Wilel', 1986.

Reference Books:
1. D. A. Johns and Martin. Analog Intcgrxtcd Circuit Dcsign, Jolin Wiley, 1997.
2. R Gregorian and G ('Tenres. Analot \'lOS Intcgratecl Circuits for Signal Processing,

John Wilcy'. 1986.
3. BehzadRazavi, ''Prrnciples ol'data u(,rivcr.,rrl. -r-\':tunt design", S.Chand and company

Ltd, 2000. John wiley
4. Kenneth R. Laker, \l'illy M.C. Senscn, "Design of Analog Integrated circuits and

systems", McGraw Hill. 1991.

Note: The Examiner will set nine'clLrcstiorr.,. lril',rt ri;-:itit,rr rrill bc compulsory, covering the

entiresyllabus.ApartfromQr"restion)io. l"r.':,l rrl'rir'.':111-r.'1-lill consistoffourunitsasperthe
syllabus taking tu,o questions tionr cach unit. IIouclcr. stuclcnt rnay be asked to attempt only I
question from each unit. All questiotls u'ill cltrrv eqtml trarks.
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Course no. Title of course Core/Elective Credit L P

ECL.124 Adantive Sienal Processing Core 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both ContinuoLls & Semester End Assessment

Pre-requisites: Signals and Systems,Digital Signal Processing

Course Objectives:
To introduce the concepts and techniques associated with the understanding of digital signal

processing. To familiarize with techniques suitable for analyzing and synthesizing both

continuous-time and discrete time systems. fo provide with an appreciation of applications for

the techniques and mathematics used in this coLtrse.

Course Outcomes:
CO-1 Ability to understand the signiticance of signal processing (DSP) in the fields of

computing, telecommunications and

CO-z Abilify to gain an appreciation of the technology and the software tools currently
available

CO-3 Ability to study in detail some ot'the most importantdesign techniques for DSP

s)'stems.

UNIT-I
Basic Of Digital Signal Processing: Signals and Information, Signal Processing Methods,

Applications of Digital Signal Processing, Derivation of the z-Transform Properties of z-

Trarisform, Fourier series and Fourier transfbnn. Random variable,Stochastic processes.

UNIT-2
Design of Digital Filters: Introduction, [-inear Time-lnvariant Digital Filters, Recursive and

Non-Recursive Filters, Filtering Operation. Sum of Vector Products, A Comparison of
Convolution and Correlation, Filter Structures. Direct, Cascade and Parallel Forms, Linear Phase

FIR Filters Design of Digital FIR F'ilter-triLrrks, Sub-band Filters, Design of Infinite lmpulse
Response IIR filters, Issues in the Design and lmplementation of a Digital Filter.

UNIT-3
Estimation Theory: Bayesian Estimation -l'heory. Basic Definitions, Bayesian E,stimation,

Expectation Maximization Method. Generalized Parameter Estimation,Cramer-Rao lower
Bound on the variance of estimator. marirrrur.n likelihood estimation, Design of Gaussian

Mixture Modcis, Bayesian Classification. Modcling the Space of a Random Process, Detection
AdaptiveFiltering:State-Space Kalman Filters.Recursive Least Square (RLS) Adaptive Filters

the Steepest,Descent Method LMS Filtcr. l)il}'erent Algorithms and, their Variants used in
adaptive filtering and their performance critcrion. Multirate Signal Processing.
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UNIT-1
Applications: Applications ol adaptive Digital Signal Processing to Speech, Music and

Telecommunications, Parameter estirnatiort, Srstcrn identification, Noise and Echo cancellation,
Acoustic source localization techn iques. Chan lt,-: l Iir.l Lt:t l izltt i on.

Text Books:
1. Siomon S IIaykins. "Aciaptive Filter Thcorl'."PIII, 3'd Edition
2. Proakis,"Digital Signal Processing,''l'l II l'i t''lititrtt
3. Hany L. Van Trees- "I)etection" I-.stir,rtii'n. rrrci )"{odulation fheory, Part l&3," Wiley

2002
4. Saeed V. Vaseghi, "Acivancecl Digitril Si:.nli i'r.trccssing and Noise Reduction," Third

Edition.2006
5. Eberhardtliinsler. "Gerhard Sclrrriclt Acorrslic Echo and Noise Control: A Practical

Approach."wiley. 2005

Note: The Exarniner will set rrrnc clLrestirrr .': t ".': '.,rrr u'ill be cornpulsory, covering the

entire syllabus. Apart from Qrrestion No. l, r'e sr u, tl)r' I)upcr uill consist of four units as per the

syllabus taking two questions lionr each unit. Tiorvevcr, sltrdent ma1'be asked to attempt only 1

question from cach unit. All qucstions u ill cllrr'',' ' rl tttarks

-?3-



Course no. Title of course Core/Elective Credit L P
ECL-725 (i Algorithm for VLSI Design Automation Elective 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both ContinLr()us & Sernester End Assessment
Pre-requisites: Deep knowledge of VLSI
Course Objectives:
This course is lbr first year post graduatiorr students. This course is designed demonstrate the use
of data structure to build up the CAD tools fbr sirnulation, synthesis and physical VLSI design.
Course Outcomes:

CO-1 Abilify to understand various alsorithms related VLSI design techniques
CO-2 Abitity to understand CAD roots lbr the design of VLSI circuits.
CO-3 Ability to understand application based routing and compaction process.

UNIT-T
Logic synthesis & verification:
Introduction to combinational logic synthesis" Binary Decision Diagram, Hardware models for
High-level synthesis.

UNIT-2
VLSI automation Algorithms:
Partitioning: problem formulation, classillcation of partilioning algorithms, Group migration
algorithms, simulated annealing & evolution. other partitioning algorithrls.
Placement, floor planning & pin assignmeut: problem formulation, simulation base placement
algorithms, other placement algorithms. constraint based floor plannning, floor planning
algorithms for rnixed block & cell design. clerreral & channel pin assignment.
Global Routing: Problem formulation, classiflcatron of global routing algorithms, Maze routing
algorithm, line probe algorithm, Steiner Tree irased algorithms, ILP based approaches.

IiNIT-3
Detailed routing: problem formulation. classif ication of routing algorithms, single layer routing
algorithms, two layer channel routing algr.rri16p-,r, three layer channel routing algorithms, and
switchbox routing algorithms.

t NtT-4
Over the cell routing & via minimizatir)n: t\\'o lavers over the cell routers, constrained &
unconstrained r ia n-rinimization
Compaction: problem lormulation, one-dimensional compaction, two dimension based
compaction, hierarchical compaction

Text Books:
1. NaveedSlrervani, "Algorithms for \r[.Sl physical design Automation", Kluwer Academic

Publisher" Second edition.
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Reference Books:
l. ChristophnMeinel& 'l'horsterr Theobold. "Algorithm and Data Structures for VLSI

Design"" KAP, 2002.
2. Rolf Drechsheler : "Evi,lutionan, Algorithnr tbr VLSI", Second edrtion
3. Trimburger." Introdrrcri,rn Lo cAD lor vi,SI", Kliru,er Academic publisher, 2002

Note: The Examiner will set rtine cluestions. First qucstion rvill be compulsory, covering the
entire syllabus. Apart frorn Question No. l. r'rs;i of the nlpcr *,ill consist of four units as per the
syllabus taking tu'o questions liotr each unit. ilorl,evci', stucient mal be asked to attempt only I
question from each unit. All que stions rvill citrrr r,1ual nlrrks.
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Course no. Title of course Core/Elective Credit L P

ECL-725(ii) Advanced Computer Architectures Elective 4 4 0

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: []oth Contirrurrus & Scrnester End Assessment

Pre-requisites: Basics of digital electronics ar-rd cornputer organization

Course Objectives:
Understand the architecture ol a modern cornputer with its various prgcessing units. Also the

performance measurement of thc computcr system.ln addition to this the memory management

system of computer.
Course Outcomes:

CO-1 Abilify to understand the basic architecture of advance computer systems.

CO-z Ability to understand storagc organization and problem solving.

CO-3 Ability to understand application oriented designing and assembling of computer

sYStem.

IINIT-1
Parallel computer models: -lhe state oi- computing, Classification of parallel computers,

Multiprocessors and multicomputers. Multivector and SIMD computers.

Program and network properties: Conditions of parallelism, Data and resource Dependences,

Hardware and softu,are parallelism" Progranr partitioning and scheduling, Grain Size and latency,

Program flow rnechanisms. Control florr versus data flow, Data flow Architecture, Demand

driven mechanistt'ts. Comparisons of' flou Inechanisms

UNIT.2
System Interconnect Architectures: t.r'etwork properties and routing, Static interconnection

Nefworks, D),namic interconnection IJetworks, Multiprocessor system lnterconnects,

Hierarchical br-rs systems, Crossbar switch and multiport memory, Multistage and combining

network.
Advanced processors: Advanced processor technology, Instruction-set Architectures, CISC

Scalar Processors, RISC Scalar Processors. Sirperscalar Processors, VLIW Architectures, Vector

and Symbolic processors Pipelining:Linear pipeline processor, nonlinear pipeline processor,

Instruction pipeline Design, Mechanisms tbr instruction pipelining, Dynamic instruction

scheduling, Branch Handling rechniques. branch prediction, Arithmetic Pipeline Design,

Computer arithmetic principles. Static Arithrletic pipeline, Multifunctional arithmetic pipelines

L'NIT-3
Memory Hiernrchy Design:Cache basics ct cache ;rerfbrmance, reducing miss rate and miss

penalty, multilevel cache hierarciries. ini.rrn rrenlur\ organizations, design of memory

hierarchies.
Multiprocessor architectures: S1'mmctric sharcd memory architectures, distributed shared

memory architectures, models of'rnemorv consistency, cache coherencd protocols (MSI, MESI,

MOESI), scalable cache cohercncc, overvicu ot directory based approaches, design challenges

n 3l'



of directory prolocols, nremu!-y basecl directoryz protocols, cache based directory protocols,
protoco I desi gn tradeoffs, sync irron izati on,

UNIT-1
Scalable point -point interlirces: Alpha36:l arrd HT protocols, high performance signaling
layer.
Enterprise Memory subsystem ;\rchiteclurc:linterplise RAS Feature set: Machine check, hot
add/remove, domarn partrtiernins. nlcr)ror'-\/ rnirroringlrnigration, patrol scrubbing, fault tolerant
system.

Text Books:
L Kai Hu'ang, "Advanced conrpllter arclritccture"; I'MH.
2. D. A. Patterson and .l L.. ITetrnesscr,. "Comn1;1sr organization and design," Morgan

Kaufmann. 2nd Ed.

References:
1. J.P.Hayes. '-computer Architecture anLl orrunization"; MGII.
2. Harvey G.Cragon,"N{en.ron'Svstr-nr r.:r.l I'r,.cli:r:rl 'r'occssors": Narosa Publication.
3. V.Rajaranam&C.S.R.Murthr,. "Plnlle I coi :irutcr"' PIIT.

4. R.K.Ghose, RajanMoor-ra&Phrllgttr,i ..rr', .i. r' r:r.irii.iorr o1'Parallel Processing"; Narosa
Publications.

5. Kai Huang and Zn. "Scalable Parallel Computcrs Architecture": MGH.
6. Stal ling \V.''Computer Orsan i sation& r, r-,.'lr i 1 r:ctLrre";PI TI.

7. D.Sima. T.Fountain. P.Kasul<. "r\iir'::.','11 ( rrr.r.rrrLrIcr Architecture-A Design space
Approach."Addison \\ csic.. .lt'tJ .

8. M.J F11nn. "Computcl Ar,,'ill-',:trrr .. ,'i' l l'rrr.llcl Processor Design"; Narosa
Publish ing.

9. D.A.Patterson, J.L.Henuess\'. "ConrpLrtcr Architcctrrrc :A quantitative approach";Morgan
Kauffmann feb,2002.

10. Hwan and Briggs, "Conrprrtcr'.\re irr:. -, .' .'..r'lilt'i l'rocessing"l MGH.VLSI

Note: The Examiner will set ninc qrrc.li.,,. r,',,ill be eornpulsory, covering the
entire syllabus. Apart fronr QLrcstion No. l. r(-si of'tlrc papcr lvill consist of four units as per the
syllabus taking nvo questions itorrr eaclr ur,,L. i,it\revei', strrrlenl nray be asked to attempt only I
question from each unit. All questittn,; rt ill '::r:':''"""',1 r':rrlrs
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Course Assessment Methods: Both continLrrruS & Semester End Assessment
Pre-requisites:[C Fabrication Techrrologr. ,\rralog and Digital vLSI Design
Course Objectives:
This course has been developed dr.re to inciirsLr.v reiluest and as an introduction to a growing and
important field in our high technology futiire'. l'he objectives of this course are to teach critical
thinking in micro engineering process, matErials and Jesign issues, to build an understanding of
micro scale phl'sics for use in designing MIMS applications, review current MEMS, RFMEMS
1! Bio MEMS applications, use the abovr: iinorviedge to design and fabricate novel EMS/Bio
MEMS /Rf' MEMS applications as parr oi. a group proj.ct.
Course Outcomes:

CO-l Ability to Understand CMOS iC fabrication and MEMS applications.CO-2 Ability to understand the use of a new set of design and verification tools, in
addition to AutoCAD tools.

CO-3 Ability to understanci the nraterials and processes used to design and fabricate
MEMS

I]NIT-I
MEMS Fabrication:
Conventional MEMS fabrication using r'l.SI techntilogy: Iithography, chemical etching:
isotropic and anisotropic. Plasrna etchiris l,,eactive ion eiching. SxiAaiion, Chemical vapJr
deposition, LPCVD, PECVD, Sur'lace nrr,rirn.izrclrining. LIGA. single layer and higher layer
fabrication, Non-conventional MEMS ri:bricarion: laser micrJmachining and welding
micromachining(EDM & ECM), Microste'eolithography: scanning p.o..rr] dynamic mask
process, Electronic packaging.

LINIT-2
MEMS Design and Analysis:
Basic concepts of design of MEMS deviccs r-rnd processes, Design for fabrication, other design
considerations. Analysis of MEMS devices.,r r ude I rng ancl simulation.

MEMS Sensors: 
UNIT-3

Physical Micro Sensors: Classification ol' physical sensors, Integrated, Intelligent, or Smart
Sensors, Sensor Principles and Examples: Thenr-ral Sensors, EGctrical SensJr, Mechanical
Sensors, Chemical and Biosensors. .\pplicarit'rn Areas: Rfr MEMS and Optical MEMS, MedicalDevices e.g. DNA-chip, inicro-arnn's. Pri:;sure sensors with embedded
electronics(Analog/Mixed signal): ,,\rceleronreler ri i1h tr'lirrsducer. Gyroscope,Bolo meter design.

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Title of course
MEMS and IC Integratig!

t \rIT-4
MEMS Characterization :
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Technologies lor MEMS characlcrization, Scr,nning Probe lv{icroscop) (SPM), Atomic Force
Microscopy (AFM), Scanning l-unnclins Nlicroscol-.r, (STN,1), Magnetic Force Microscopy,
Scanning Electron Microscope

TextlReference Books:
1. Gregorl'T.A. Kovacs. Microtnachinetl 

-l-r':rnsducers 
Sourecbook, fhe McGraw-Hill, Inc.

I 998
2. Stephen D. Senturia. Microsvste.nt l),-, rr. Klrlrr l,r:irlislters. 200l
3. NadimMaluf, An Inlroduction to irli;i,rclectroi;recirarrical Systems Engineering, Artech

House. 2000.
4. M.H. Bao. Micro Vlucl-ranicll Trrnsclucers, Volrrrne 8. I{aniJbook of Sensors and

Actuators. Elsevier. 2000.
5. Masood'Iabib-Azar. N4ieroirclLrarols. l(irrrr er, l99ii.
6. I,jubisal{istic, Edrtor. sc'il: rr icchrr,'i.' ". :ind I-' '. i '-s..\,rtcch II.rirse. r994
7. D. S. Ballantine, et. al . r\coLrstic \\,:' . nsor:: \.,-. lr.r:ric Ijress. I997
8. H. J. De Los Santos. ltttrodLtctioi: ii.r Microclcctromechanical (MEM) Microwave

Systems, Artech, 1999.
9. James M.Gere and Stephcrr P. 'l irnr-.sircnko, N4cchanics o1' Materials, 2nd Edition,

Brooks/Cole Engineering I)ir r ,ioir. I(."1 I

Note: The Examiner will set nirc qilcsri,
entire syllabus. Apart from QLrestion No. l. rcs,
syllabus taking two questions tionl cuch r:r, :. l

question from each unit. All qucstions u ill cr : .

,rst cl ,':itr. r ,,i iil bc ettmpulsory. covering the
of the papc.r' rvill consist of four units as per the
)wevcr. sl ' r(-.lrt rnay be asked to attempt only I
,'qual rrarlis.
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Course No. Title ol'course Core/Elective Credit L P

ECP-726 Adaptive Sisnal Processing Lab Core ,,
0 2+2

DEPARTMENT OF ELECTRONICS & COMMUNICATION
ENGINEERING

Course Assessment Methods: Both C'ontinitous & Semcster End Assessment

Pre-requisites:Basic of MATLAT]. Conccirl ol- DSP

Course Objectives:
This course is designed to demorrirratc thc rse ol MATt.AB soltware for simulation, synthesis

and designing of different proeessrng slstcirlii Apart from this working with the DSP processor

hardware is fami liarized.
Course Outcomes:

CO-1 Ability to understand various algorithms related to windowing techniques.

CO-z Ability to understand tools 1br the design of practical applicable filters.
CO-3 Abilify to understand applicarion based signal processing systems.

List of Experiments:

I . Write Matlab statetnent lt-rr : lgebraic c.luations.
2. Designing filters from Winciowing techniques.
3. Write Matlabprogram to tlnci the Pouer spectral Density.
4. Matlab Program for ploting .iiti'erent graphs.

5. Filter design with the help ,;, \fatlatr iilter design tool.
6. Simulation of the given mollcl Lrsing Simulink tool.
7. Matlab program for cross c'-,r'relation and auto correlation.
8. Working u'ith DS['Processoi .t]-lartiri are.

Note: This list is an indrcative list r,1 cxl,.i,,'irrcnts, which can be expanded depending on the

course requirenrent.

.71 t
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Title of course
Mixed-Sisnel Des

DEPARTMENT OF ELBCTRONICS & COMMUNICATION ENGINEERING

Core/Elective Credit L P

Elective 4 4 0

Course Assessment Methods: Both Continuous & Semester End Assessment

Pre-requisites: Analog Electronics and Aniilog lC design. VLSI Design
Course Objectives:
This course is fbr Second year pos: graduation studenrs. This course is designed for upgrading

student's design skills in data corrr.'ertcrs. Thc purpose or this rnodule is to introduce students to

the principle of opcration of mircd signal e ir,. uits and typical analogue building blocks. Building
blocks common to mixed signal srsterns arrd a top down digital design methodology will be

discussed.

Course Outcomes:
CO-l Ability to understand the principles of operation of mixed signal circuits and typical

analogue building blocks.
CO-z Ability to understand the varitrus ii:clors that go into design and layout of mixed signal

chip.
CO-3 Abiliq to understand applicarir,rr b:r.;ed Cesign issues related to advance mixed signal

design.

trNIT-1
Sinusoidal Signals, The Pendulunr \nalosr. Describing Amplitirde in the x-y Plane,In-Phase
and Quadrature Signals, The Complex (z-) l'lane. CoLnb Filters ,The Digital Comb Filter ,The
Digital Differentiator ,An Intuitive !)iscr-rssic.n of the z-Plane .Comb Filters with Multiple Delay
Elements ,The Digital lntegrator . I ne Delar ing lntegrator . Representing Signals , Exponential
Fourier Series Fourier Translirrm. Dirac Delta F'urrction. Sampling: Impulse Sampling

Decimation,Thc Sample-and-Hold lSlH) :i'L'l !,pectral Response and implementation, The

Reconstruction [rilter, The Tracli-and-lIol,-, ,]'/ll). Interpolation. 7,ero Padding. Hold Register,

Linear lnterpolation, K-Path San-iplirig. 5""rrcheci-Capacitor t-ircuits, Non-Overlapping Clock
Generation

L,NI-t -2
Analog Filters: Integrator Building Blocks i-or,rpass Filters , Active-RC Integrators, MOSFET-
C lntegrators, gm-C (Transconductor-C) htcgratcrs, Common-Mode Feedback Considerations,

Discrete-Time lntegrators, Exact Frequerrcl iiesponse of an Ideal Discrete-Time Filter, Filtering
Topologies: The Bilinear Transfer Functi,.ln. 

-l"lie Bicluadrattc Transfer Function, High Q, Q
Peaking and lnstability, Digital i-ilrcrs. SPICE Models lbr DACs and ADCs, The ldealDAC and

ADC: Number Representation. Iricrcasing Word Size , Adding Numbers and Overflow,
Subtracting Nurnbers in Tu,o's Complemenl Format, Sinc-Shaped Digital Filters, LowpassSinc

Filters, Filtering topologies: Flil Filters, T'he Bilinear'fransfer Function The Canonic Form of a
Digital Filter, General Canonic lrorni of a Rccursive Filter, The Biquadratic Transfer Function,
Comparing Biquads to Sinc-Shaped l:rlters

l:NI't-3
Quantization Noise, Quantization Nois; \,rltage Spectral Density,Calculating Quantization
Noise from a SPICE Spectrum, Porier SJrect,'ii {)ensit-v-, Signal-to-Noise Ratio (SNR): Effective
Number of Bits. Coherent Sampliril. !iirr':irl-to-Noise Plr.rs Distortion Ratio, Spurious Free

- 3?'



Dynamic Range, Dynamic Ranse, Specil'r ing sNR and SNDR, clock Jitter, Using
Oversampling to Reduce Sarnpline Clock Jitter, Stability Requiremenrs. lrnproving SNR using
Averaging , ldeal Signal-to-Noise Ratio, Linearity requirements. Data Converter Design
Basics: The One-Bit ADC iind DAC, Irnproving SNR and Linearity. Revisiting Switched-
Capacitor Implementations, [nrproving Linearity Using an Active Circuir

U]\IT.4
Noise-Shaping Data Converters: First-Olrl',r' Nois' Shapins, Second-Order Noise-Shaping,
Noise-Shaping Topologies.Ilandl;ass l)r(r: ..rrrlerllls: Continuous-Time Bandpass Noise-
Shaping, Active-Component Ilandpass Nlr rlrrlators, Sri itched-Capacitor Bandpass Noise-
Shaping, A High-Speed Data Conve rter': 1 irc 1-opolorl'. Clock Signals. Path Settling Time,
Implementatiorr. F i ltering. Prac t i ca I irtrlr Ie.nt,,. r r Lr r t i or.r

Text Book:
l. R. J. Baker. CMOS Mixcd Sirrnll ( l' .si,,

Reference Books:
L Handkiervicz, Mixed-Signal Srstcr r

3.

2002.
P. V. A. \4ohan, V. Riunachandrarr l,
Theory. Analysis and D.-':ir:rr. i'll. lr' -

E. Sanchez-Sinencio arid.\. i,. i\ti..
Systems : Low-Voltagc l\,1ir:c.i-:,innr,.
E. N. Farag and N1. I. l.lni:r,,r'.,. \,'

Systems. Kluwer, 1999

R. Schaurnann and M. I-1. Valkenbrrru. '

Y. Tsividis, Mixed Analor-Digii:il ','l
R. Unbehauen and A. ('iclro,:i.i. '

Systems, Springer-Verlag. I 9S9

S. R. Norsworthy, R. Schleier iin.r ,,.
Design and Analysis. ll:l:L. 1.,,.,,;.

Performance Sigma-Dc lta \'iorl ir l ::l

V. Peluso. M. Stel'aerr ,rirrl \\'. i',,.
Delta-Sigma A./D Clonr e rturs. i,lL,,
S. Rabii and B. A. \\'o.,lcr. Ll"':::-,

Kluwer. I998.
P. G. A. Jespers. lntegluted r. o: ,

Simulation. OUP. 20(l I

R. Van dc Plass.'hc. ,,.r.:..,.
Kluwer" 1994.
Razavi. Principles of [Ja1li L r;rl. r.')'

ri()r lin(l Continuous-TimelCs and

Note; The Examiner will sct nirr.. t1 ,i,.,;

entire syllabus. Apart from QLrestiorr \rr
syllabus taking t*o questions 1l'onr rri,-',,
question from each unit. All .lLrc\tioit:, ,,,

' (luicie i.r CtrlOS Circuit Design, Wiley-lEEE,

I \{. N. S. Sl,arny. Su irt hed CapacitorFilters :

..rii - I)ow er I ntegratedCircuits and
,t)().

I \Vireles:, Design : Circuitsand

'si.n o[Analoc Filters, OUP, 2001.
i;.:i'iccs arrrl icci-rnology, MH, 1996.

. . i _:jiqma Data Converters ; Theory

irrlroerrcz-\ir7(luez, Top-Down Design ofHigh-
'':'. lt,,

1,"', r :rr' l-o*-Voltage Low-PowerCMOS

' I rri' , -Pon,er Sigma-DeltaModulators,

: l)- \ lnrl A-D Architectures. Analysisand

' :r:r:l Digital-ro-Analog Converters,

'l r. l,ri:E Press. 1995.

.sl ':, n,ill be cornpulsory, covering the
lt r,, ill consist oi'four units as per the

':tt llitv be asked to attempt only 1

2.

5.

6.
7.

8.

9.

r0.

12.

13.

t4.

ll.
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Course no.

ECL-731 (ii
Title of course Core/Elective

RF Micro-clcctronics

DEPARTMENT OF ELECT'II.ONICS & COMMUNTCATION
ENCINEERING

Course Assessment Methods: Both ContinLtrlus & Semester End Assessment
Pre-requisites : Analog Electron ics

Course Objectives:
This Course is 1br the Seconcl vear post-graduate students. The objective of this course is to
provide students with understandrrr!t ol'rrodcrn RI'electronii;s devices employed in RF
Transceiver Design. This course is arnrecl to provide the linowledge of various issues

encountered in high-frequenc\/ circ,-rits. s;Lri:h as impedance matching, realization of passive

components and bandwidth enhancernent. l)esign components of radio-frequency systems,

including low norse amplifiers. osciilarui:;. rnixers and power amplifi0rs will be discussed in
detail. The effect of individual components peribrmance on overall radio-frequency transmitter
and receiver design and performancc are alsi, covered in this course plan.

Course 0utcomes:
CO-l Ability to understand the ar:hit,,,,:tures, operation and pertbrmance specifications,

tradeoffof a RF- receivct'iind its bLrrlding blocks.

CO-z Ability'to design and aiialyze various buiiiiing blocks of receiver like filters, LNA,
Mixer, Power Amplifiei.. and VCO as per lhe specifications.

CO-3 Ability to understand the solrrces of nonlinearity, noise, process technology and its
. impact on the perfom-r.rncc paiitmeters oi'rndividual blocks of receiver and on

rece il'er performance.

Introduction to
Technology.

i irl'l--l
RF and Wireless 'l-ce lrir,-;,i.r",,y: Complexity. design and applications. Choice of

Basic concepts in RF Design: No;rtineltt'li and iirre
random processes and Noise. Dellnitions o1'scnsitivity and

Distortion.

Variance, intersymboI lnterference,
dynamic range, conversion Gains and

t xir-2
Modulation Ior Rf'cil'cuits: fiomparison of various techniquesAnalog and Digital

q,,
''16! 

1** i

t .: ,J tllClf ltton, lrrr ,.. lt D lcir ir-n tatiort

\i r-j

t.. \

b1 I .'a!- -...:; ,./ tl (,( , ...( li1l.Jr,r.J par.; 
-- ': et(

Lsrtic elements at



ECL-731 (ii
Title of cgurse Core/Elective
Micro-clectronics

DEPARTMEI\T OF ELECT'RONICS & COMMUNICATION
ENCINEERING

Course Assessment Methods: Both ContinLrttus & Setnester End Assessment
Pre-requisites : Analog Electron ics

Course Objectives:
This Course is 1br the Seconcl year post-uradllate students. The objective of this course is to
provide students with undcrstaitdtttii trf' :11s6[gr1 R-F' clcctronrcs devices employed in RF
Transceiver l)esign. This course is arrr red to provide the knowledge of various issues

encountered in high-frequenc\/ circ,-rits. s;Lri-'h as impedance matching, realization of passive

components and bandwidth enhancernent. l)esign components of radio-frequency systems,
including low noise amplifiers, oscillaLu,s. rnirers and power amplifi0rs will be discussed in
detail. The efltct of individual conrponents l)ellormance on overall radio-frequency transmitter
and receiver design and performance are aist, covcred in this course plan.
Course Outcomes:
co-r

co-2

Ability to understand the archit,;ctures, operation and performance specifications,
tradeoff of a RF- receivcl anri its trLrriding blocks.

Abiliry" to design and aiialyze various buiiiling blocks of receiver like filters, LNA,
Mixer, Power Amplifier'.. and V('0 as per the specifications.

CO-3 Ability to understand the 'ources of nonlinearity. noise, process technology and its
. impact on the perfomrr-rcc parameters oi'individual blocks of receiver and on

receir.'er perfonnance.

( ir i'F- l
Introduction to RF and Wireless 'l-ee irn.;i.rr,1': L.omplexity. design and applications. Choice of
Technology
Basic concepts in RF Design: No;rlineai'ii 3fld Tirne Variance, intersymbol Interference,
random processes and Noise. Def rnitions o1'scnsitivity and dynamic range. conversion Gains and

Distortion' 
{. Ni'f-2

Analog and Digital Modulation I'or lLF circuits: Comparison of various techniques for power
efficiency. Coherent and Non c()irc!(-'nt dct'cetion.Mobiic ltF Comrnunication systems and basics

of Multiple Access techniques. Reieiver ancl Transmitter Architectures and Testing heterodyne,
Homodyne, Image-reject, Direct-li:' and sub-sampled r:ceivers. Direct Conversion and two steps

transmitters. BJT and MOSFET bchirvior at RF freciuencies Modeling of the transistors and
SPICE models. Noise performrnc; ard lin itation o1'dcvices. Integrated Parasitic elements at

high frequencies and their monoiitl1ic 1nplenrcntation.

I tir {-3
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Basic blocks in RF systems and the ir. \'i.
various technologies, Design of Mixcr.s irl
and implementations, Oscillators: Iliisic I

Power trade-off.Resonatorless VC() rle sirrr

Radio Frequency Synthesizr.s: PI L,j '
dividers, Power Amplifiers desigir. l_iii.: ,:r
filters. Some discussion on available (' \i , L ,ir

Texts/Reference Books :

l. B.Razavi" RF Microelectronics. l)i-,,r"
2. T.H.Lee. The Desicn of CivlOl:

Universitt, Press, I 998.
3. R.Jacob Baker,H.W.i. antr L).,

Prentice-Hall of Indra, I 99ti.
4. Y.P. Tsividis Mixed Anaios

Hil1,1996.

Note: The Examiner will sct nine t1L,-

entire syllabus. Apart frorn QLre:tioir ,r

syllabus taking lrvo questions ii()llt ei.i!.i
question from each unit. All qLresriJns \',

' ' ,rr,';irriir;;:: I-orv Noise Amplifiers design in
' 'lr'-'r-",' nr;r!-le . Various Mixers, their working
::. . () :rnil rlefinition ol phase noise. Noise-
rlr,'-' ill i single-sideband generators.

,' 'r ',r'r.,l,,.cizt'r arch itectures and frequency

. r ,,iigns.

'rl'l:1. ;.)s

'r,,'r '\ Tntegrated C_-ircuits", Cambridge

: I)esign l-a,vout and Simulation,

', iu;> .rrt.i -fechnology. 
McGraw

lr rll be compulsory, covering the
', ill consisr o1'four units as per the
,i rntii be asked to attempt only I

Ao'



DEPARTMENT OF ELECTRONICS &
ENGINEERING

COTUTTUUNICATION

Core/Elective Credit L P

Core 4 4 0

Course Assessment Methods: Both Continttous & Seiiiester End Assessment

Pre-requisites: VLSI
Course Obiectives:
Very-large-scale integration (VI.Sl1 ,:, rlrt-' Dr"oCcSS o1' creating an integrated circuit (IC) by

combiningthoLrsands of transistols rr)l( :i s,rrg.le chip. .{t the completion of this course, a student

is expected to be able to design and arir,l.,.,c ciigital e.rrcuits. understand transistor operations,

circuit families. area-power-pcribrnrllu,;' ,,,iral)'srs, layoitt design tcchniques, signal integrity

analysis, memory/ design and clocking issue's. Students are also expected to understand various

design methodologies such as custom. serni-custom, standard cell. arrayed logic, sea-of-gates.

The goal of the course is to iirtroduoe architecture and design concepts underlying modern

complex VLSts and system-on-chips. 
-liic iestures build upon student's prior knowledge of

digital circuits. digital logic, and conllr.iicr architecture concepts to teach how complex chip-

scale systems can be designcd. fhis cr.,Lrrse contrrir:ttes to the Educational Objectives I
(Fundamental Knowledge),2 (Sp:cialization),3 (Desrgn Skills).4 (Prot-essional Skills) and 5

(Self-Learning).
Course Outcomcs:
Upon completion of this course. slrrdents shoLrld be able to:

CO-1 Ability ro analyze the C\i(;S larout levels. hot.r tne design layers are used in the process

sequence. and resulting devicc strllctrlres (i.e. cLlss-secttonal viervs).

CO-2 Abilit) to Implement digital i.r:.rr. ii,:sipr-rS o1'tarious tlpes (i.e combtnational logic,

multiplcrers).
CO-3 Abiliry'to analyze perfolrrirr:,1e,.:iicS Jr-td the inherent trade-ofts involved in system

design ti.e. power vs. spL.\l

trNI'f-1
Introduction:The need fbr testiiig. tl-rc l)r.rl'1ems o1'digital and analog testing, Design for test,

Software testing Faults in Digit.Li ,.'rrcuits:(iencral introduction, Controllability and

Observability.. Fault models - Stucl<-rit la.rits. Bridging linrlts, interrnittent faults

I NIT-2
Digital test pattcrn generation :1 ;st patteln generaiioi, ibr cotnbinritional logic circuits, Manual

test pattern generation, AutomaLic lest pattern generaliot-t - Rolh's D-algorithm, Developments

following Roths D-algorithm, Pscuclorandonr test patti'rn gencratiolt.-lest pattern generation for
sequential circLrits, Exhaustive. non-erhaustive and yrseudorandont 70 test pattern Generation,

Delay fault testing

VLSI Testine ct TestabilitY

- \l'



1 
',.'i i"'-l

Signatures and self-test: )nput cornpressiurl Otil;,i1' corn;-rrg55isn Arithrnetic, Reed-Muller and
spectral coefficients, Arithrnetic ancl Ileccl-l\4ullcr co,-,1'ficicnts.spectral coefficients, Coefficient
test signatures, Signature analt sis ancl onlincself-tcst.

:'\t
Testability Techniques: Par-tirioning anrl l.! I ,..-

and IEEE standard 1149.1. Ol'lline bLrill ir. .

and test
Testing of Analog and Digital cii'cui::;: l'esrirrl
Programmable logic devioes arrci DSl,

Text Books:
l. VLSI festing: cligiral uncl nrir.',

Pub:Inspec/lEEH. I 99tr

Note: The Examiner wili set ninc qLre stions. Fi:
entire syllabus. Apart from QLrestion No. l. i . ,

syllabus taking two questrons fioirr e ucl: lrr' :

question from each unit. All (lur..)ri()l)5 ,., 
.

.!

, rl,,rds unrl Scan-path testing, Boundary scan, /ili:rl-). Tlardu,are description languages

,,i)lqLlcs lor Filters, Ai D Converters, RAM,

rl rrl teclrniqLres Stanley L. Hurst

'r,.restiolt n ill be cornpulsory, covering the
'r,"r papcr u'ill consist of four units as per the

',.. :" ,,1 nrit\. be asked to attempt only 1

4L'



DEPARTMENT OF trLEC'{ RONICS & COMMUNICATTON
ENGII{EERING

Title ol {.irJurse a"*/Et..tit"
Memory St,st,;rn Desi E lective

Course Assessment Methods: Iloti r ClntinLrous & Ser,rcster End Assessment
Pre-requisites: Digital Circuit Desiilrl
Course Objectir es:
This course is for Second year ll():jt sradLlation strrdcrrts. This toLrsc is designed for
system organization, memory teclritoitiiri;,. ar.ici chiiracterization tecirniques foimemcrry

memory
for low

power.
Course Outcomes:

CO- l Ability to demonstt'at( ciri, r'ireterr;ri:riol r.;rti mathematical urodeling
co-2 Ability to undersl.,ci varitrus merror\ s-vslem organization
CO-3 Ability to understturd acjr,i,r-.,-.r application based iltra-low power memory circuits.

UNIT.l
Introduction to Memory Chip Dcsign: Internal Organization olN4ernory Chips, Memory Cell
Array. Peripheral Circuit. I/O Irrlrr-irLee C'aLegories oi \{emori, Chip. I-liitory'of Memory-Cell
Development, Basic Operation oi I he l-T Cell, Basir: epslaiion of' a SRAir4 Cell, Trends in
Non-Volatile Memory Design anJ -l-echnologv, 

Bar,ic Operation of Flash Memory Cells,
Advances in Flash-Memory Dcsign ancl 'lecitnologl.
Basics of RAM Design and T'eih:iologr: Devices, ji\1OS Staric Circurts, NMOS Dynamic
Circriits, CMOS Circuits, Basic Vle;ror-v L.ircuits. Scaliirs Law,.

r- Nt'r'-2
DRAM Circuits: High-DensiN lechnololi, High-l'ertbrmance CrrcLrits, Catalog Specifications
of the Standard DRAM. Basie ('oir;irlrii'arir,rr ancl ()peration trr' the DRAM Chip, Chip
Configuration. Address Multiprrr',r:. '-,n..lamcnlal t'hin. MLrlti-cliricled Data Line and Word
Line. Read and Relevant CircLrrts. \\ i ;i-r tlrrii Rclevant Circuirs. Retiesh-Relevant Circuits,
Redundancy l'cchniques. On-Lirr;, I-',i:,.1 r rrci..rrrs. Hrgir Signal-to-\oisc Itatio DRAM Design
and Technologl , -frends 

in I ligh S, l. ,.11i,.. )t..,,r:rr. lJrrLa-l_ini Noisc l{educrion, Noise Sources.

L,NI'l'-3
On-Chip Voltage Generatot's: l:'ubstrate-Bias Vortage (VBBi Generator, Voltage Up-
Converter, Voltage Dorvn-Conr'€,1;r. llall'-VDD Cerir-:'aior, E,xrrr,lpies oi'Advanced On-Chip
Voltage Generattrrs.
High-Performance Subsy'stem Msi;triries: Ilierarchical Memorl Sr:,terns. Memory-subsystem
Technologies. tligh-Perfbrmaricc Si,rrrclirti LrR,\Nls. i ,;rbedded h,tc norres

i_NI1'-4
Low-Power Memory Circuils Si;rlr',', .r.r' Rcductiol of l,9yer l)issipation in a RAM
Subsystem and chrp, Low-Porvtl i)li,i,r: r ii'L uri:. j ri, -power.SI{AM circuits.

Course no.

r' 43-



Ultra-Low-Voltage Memorv Circuits: [)e .ilrr Iss, , s lbr Ultra-l.ow-Voltage RAM Circuits,
Reduction of the Subthreshold Currenr. Sl.rirlt'M .rrorr,-Cc.ll Operation. S-uppression of, or
Compensation for" Design PAranrctcr Ylrilri,r;s, i'orr,er-SLrpply Standard izaiion, Ultra-Low-
Voltage DRAM Circuits. Ultra-Lori'-Voltrrsc SIL.'\M Circuits. Ultra-Low-Voltage SOI Circuits.

Text Books:
1. K.Itoh. "VLSI Memorl,Chip Desiqn'. q,.';'.',ir. 200 I .

Note: The Examiner will set ninc c1trc,r.:irr , rrst csii():r \\'ill bc cc.,nrpulsory, covering the
entire syllabus. Apart from QLresLion No. i . , rl tl nal,tr i. :ll consisr oi tbur units as pei the
syllabus taking two questiot'ts fion't cacir i,.,,i.. rr.,\\'!iir. srr.rJunL trray bc askcd to attempt only I
question from each unit. All cluestions rvill car.r.r ,:r1rr:rl rnarlls.

_ Lil.l "



Title ol co

Low Power VL

DEPARTMENT OF ELECTRONICS & COMMUNICATION
E,NCINIEERING

r rse I Co re/Electir e Credit L P

SI Dcsisn I Electivc 4 4 0

Course Assessment Methotis: Uotl, ContinLlous & Sei'tt,-stcr End A".:,c:sr110nt

Pre-requisites: Digital Integrated cir:u its

Course Objectives:
This course is meant for the final vei,r post- graduate students. The objective of the course is to

provide the students with the uurlcrstanding of the need ibr Lor,v por.vcr VLSI chips and various

sources of power dissipatiou in tlrc CIVlO) iL. al cliflerent abstraclion le vels.

Course Outcomes:
CO-l Ability to mathematical rnoclel 1() c\ aluate low power VLSI circuits.

CO-2 Abiliq to understand the vari,,L,s,,:rLr.ces oi poucr dissipation and theiroptimization.
CO-3 Ability to understand lou' por'r'er are hitecture.

UNIT-I
Introduction: Need for lou'po\\er Vt.Sl chips, Sources of po*'er dissipation on Digital
Integrated circuits. Emerging Iou 1-,o*el approaches Physics of iro\ver dissipation in CMOS

dev ices.

Device & Technology Impact otr Lol'Porver
Dynamic dissipation in CMOS. I rari)rstor sizing & giitc oxide thickrtess. Impact of technology

Scaling, Technology & Del ice itttt,rr rilioll.

r Nt l'-2
Power estimation
Simulation Power analysis: SPI('E ciri-'t,i1 sirnulators. gate level logic simulation, capacitive

power estimation. static stalr' ,rr )\\ ,- r ll,tt lcvel capacitance estimation, architecture level

analysis, data correlation analrsis in I ::)i' i \,':itelri, Morlte Carlo simttlation.
Probabilistic power analysis: Ran,ilr-: irgic signals. probabilin & frequency. probabilistic

power analysis techniques, si{url crrtr opr .

i NIT.3
Low Power Design
Circuit level: Power consLlmpti\),r i, -rlcLriis. [tip Iriops & I-atclr,.'s design, high capacitance

nodes, low porver digital cells iii;i'iri-- Logic level: tlate reorgattization, signal gating, logic

encoding, state machine encoding, pru-cotnputation logic
Low power Architecture & Syst..rns: Pot'er & perl rimance management, switching activity
reduciion, parallel architecture rviti'r voltage redLrction llow graph transflormation, low power

arithmetic components, low por'r,ct' : rl.ltt(-rr.\ dcsign.

tiNI't-4
Low power Clock Distributiori:l)1,\riri il issipirtion in clock drstribution, single driver Vs

distributed bufl-ers. Zero ske* \,s ttrlerirL;i,- i,,(r:r\\. chip & package co desiqn of clock network

-95 -



Algorithm & architectural level nrelhoil,
analysis & optirnization, Architecrr.rral levcl

Text Books:
1. Gary K. Yeap, "Pracrical [_ori,pol,,--r
2. Rabael'. Pedram. "l,orr 

ltorver c1,.,si,,,,

it:gies:Introcltr;tiorr, design
':1 irnation .'l svnlltesis.

f1ow, Algorithmic level

Digital\rl-SI Desisn", KAp. 2002
r,'!hod.r.,,,i,,s" I.i Iulr'er Academic. I997

Reference Books:
1. Kaushik Roy, Sharat Prasad, ''Lou'-l'oucr Cl\1OS VLSI Circuit Design,,Wiley, 2000

Note: The Examiner wtll set nine c1uesli,.ls. l:irst c,

entire syllabus. Apart frorn Qucstioit f...r ru: r.ri i.
syllabus taking trvo questions ll.oitr eaclr Ll' Iorve r

question from each unit. All qLtestions $,ill ,.,ri;..,,c0r,.,

'.,ion ,! ill be compulsory, covering the
,'j ,,il consist of tbur units as per the

'. r',1i,-,11[ mav be asked to attempt only I
'rr'1.s.

/- 4l-



Course no.

ECL-731 (vi)

DEPARTMENT OI" ii[,[r {-"1'{i.C}F{ICS & COMMUNICATION
ENGII{EERING

Title of cuurse Core/Elective

E-b"J.[d qy.t.*it',,r lvirclcss & Elective
Moilile Comrnu nicltion

Course Assessment Mcthods: ilorlr Contirlrous 8: Sertesler Etrd Assessment

Pre-requisites: Communicatlon i-\ \[rlll arrd Liornputer iretworks

Course Objectives:
1. This elective coLlrse rs a blsnd oithe concepts developed irr the oore courses Embedded

System design and Mobile Cornrrii.riricatior-r. This sLrbject mainly focuses on the following

objectives:
2. To develop basic underslanding irrrJ itnptirt irr-cletrth knori'iedge of various topics like

wireless commuttication techtrrlir,:ii , tilr""(rtll I l'()tocol, its hardware, etc.

3. To introduce the concepls" archrlcciLrrc atrd programming related to JAVA.

Course Outcomes:
CO-1 Ability to develop basic uniicrstariilrrrg arrd impart in-clcpth knor,vledge of various topics

like wireless coll-rrnllnicali()n tccirr-r(rlcgies. Biuetooth protocol, itd hardware, etc.

CO-z Ability to understand rhc coi,ccpts. architecture and prograrnming related to JAVA and

various mobile applicatittns.
CO-3 Abiliry to underst.and varioLis iiinds ol'antennas used fbr rnobile applications.

I.JNIT-1

Introduction to wireless technl,i;,1ics: \Vi\P serviccs. Serittl and Parallel Communication,

Asynchronous and svnchronou: Con.urunication. FDM.TDM. TFM, Spread spectrum

technology

L]NIT-2
Introduction to Bluetooth: Spee ili(,,-r-,t. 'l rt-e :r:-otocrti'. Cable reiriae enlent protocol.

Bluetooth Radio: Type ot' Anl.'rlti1. ;ir irtnii Parirtl-tclcrs. Frcclttencv hoping. Bluetooth

Networking: \\'ireless ncl,rorkilr:... \\ ili-'.,: Ltctivttrk t1 pes, tievices roles and states, adhoc

network, scatte rnet.

ilr{l"l'-j
Connection establishernentproceclLrre. nollble aspects ol connection establishement, Mode of
connection, Bluetooth security-. \'-, l,i1r, lirchitccture iecLrrity' level of services, Profile and

usage model: Generie aecess l)r'(':,i! ( .\P). SDA. ::crial port 1ri-otile. Secondary bluetooth

profile
Hardware: Bluetooth Implenri'rriliiit)n.
buffers, Protocol Implementallsll ' rrrli

Protocol, Host control htterface. l)totrt:ol

Programming with Jurir: Jara l)tr.-;g,

Interface, classes. except i ons. J iivli',, o be :-

Baseband overvieu'. packet format, T'ransmtsston

\lanager Protcr-:ol, 1-ogical Link Control Adaptation
Irr',clactiorr w iiir layers

l. i\i'i'-.i
.r,l:),,r.ig.. .i2N1L: archttc:ittre. Jiivax.bluetooth package

'':ir.:i.erxr: interfhces" classcs

/' \+'



Bluetooth services registration and searclr appliclrtion. l,lirc-tooth client and server application.
Overview of IrDA. HomeRF'. \\'ireless LA)is..ll)il

Text Books:

1. Bluetooth Technologl b1'C.S.il.. i,r'lbhu lrrl..\.f, Iltilrli: pHI

Note: The Exatniner will set r-rinc qrrtrri; rs. i,. -.,iirrn u,ill be compulsory, covering the
entire syllabus. Apart frorn Question No. t, resl ol-thc paper rvill consisr ol lour units as pel the
syllabus taking lwo questions fiom each unit.. IIou'evcr. stLrclent mal be asked to attempt only 1

question lrom each unit. nlI c1uestions ri iII clrr-r,cciurI nlrr.lis.

-' q8'



ffut,f"ri. C .Sni

DEPARTMENT OI.' ELII{l a'ttOI{tCS &
tiN (, ii\iEERING

CGMMUNICATION

course lCore/Elective Credit L P

n'are Co-Design l Elcctivc 4 4 0

COurse Assessment Me tlrods: IJciir l'ctrtit,,i,;LlS & Sciil;str:r Hnd A5\essrlrent

Pre-requisites: Basic Languages (.ia', a. C)" Disital Cir, Lrit Design

Course Objectives:
This course is l'or Second year p,tsi graduaiion student:;. 

-fhis course is designed to demonstrate

the system design in two main ciorlarn: Flardr.r,are anci Softrtare. Co design Concept, system

representation and perlbltlattce c I ri I Lt ltL iu, i

Course Outcomes:
CO-1 Abilit) 10 uncicrstarrd Lite isstrc. r"elatccl ri ith Itardware soiilvare co-design with

introductron, co dcsiSltl c()llcL:irt ;)ur I rtrlliilr'-u cr lri'rlition, etc'

CO-2 Ability to comparc the perl'ortrtirrrc'- ,.rvrlluation o1-VLSI ciruuiis.

CO-3 Abiliq,to design aud dcr cl'),) .li,il::-::1ion based hardri'are and sofiware model.

IINIT-1
Introduction: Motivatiorr hardri ili.j c- j,rlit\\'r,r'e co-desiglt, s)'stem desi,ltr consideration, research

scope & overvierls
Hardware Sol'tware back grourrrt: Ilmbcdded s1,stems. rnodels of design representation, the

virtualmachine hierarchl'. the per'1i,r'r rrrlrCrs rnodeling. ['lttrcltvare Softrvare development.

UNIT-2
Hardware Sof'tware co-design r',',t'rrrch: \rr iniormirl vierv ol co-design, Hardware Software

tradeoffs, crosses fertilization, tr1.,:iii cti-tlesign pl'oc(:\s. co-design environments, limitation of
existing approaches, ADEPT trtiJ.iit,g cii', ri o:liilcllt.
Co-design concepts: Functiorrs iirrrr.ir,,rrli decotnpositiott, virtLral machines, Hardware

Software partitioning, I Iardtr arc Sr,l',,, .ri . i;rirtitilrns, I Iardri are Softu'are alterations. Hardware

Software tradeoff.s, co-des ign.

Methodology for co-desigtt:Allltl .,r.tL tri i;
a frameuork tbr eo-desigrr.

Unified representation lbr Htlr',1 ir ii:;-' ri

I l\ l'1"-.j

, i r,.:,.L1ii;n. gcneral consideratiorr & basic philosophies,

, J i'i ri,are: llenc il Ls o f un ifi eci iepresentation, modeling

concepts
An abstract Hardware & Solhvai"e rrodel : Recluiretirent & applications of the models, models

of Hardware Software s\:stetn. an iir.,s,ixct lierdu'are Srrlirierrc models, gcrrerality of the model.

Performance evaluation: APpli
performance ev aluation

[]..r t'i'-J
1ri, 11f 1,1. rihsil.r:lt r,irr ,1 ,\rrrc & Sclf'trrare model, examples of

Object oriented techniques in hartlniu"e {lesitlr. Motivation fbr object oriented technique, data

types, modeling hardu/are collp()nc-nrs :r':, il:i:,res. designir-rg. specialized components. data

decomposition. Processt.it exatttple

r' qg'



Text Books

1. Sanjaya Kumar, Jatrtes H. A1,lL-1 "The Co-rlcsitn of Enrbeddecl Systems: A Unified
Hardware Software Represenl.ation", I(lrrrr ci-,\carlcrrric PLrblisher. 2002

Reference Books:

1. Gomaa. Software Design N4etlrocls lor Cr',rrlrrrcrrt and Real-trrne Systems, Addison-
Wesley. 1993.

2. H. Kopetz. Real-time Systerns. j(ir '1i". 1r")

3, R. Gupta. Co-synthesis o1'l laldu,lr.; urr.t ,

4. S. Allworth, lntroduction to Real-tinre Soi-',r
5. C. M. Krishna, K. Shin. lteal-tirrc Svstcnr:r. l
6. Peter Marwedel. (i Crtosens. C,.il.. C.',r.

Academic Publishers. i 995.
7. Additiorral reading ll't;il selectt'I ir. ,.,! ..,

Note: The Examiner will set nine qrrcsri rs.

entire syllabus. Apart from Qr.restion Ntt. I. ,es

syllabus taking tu,o questions 1l.onr urirh i,.,,. l

question from each unit. AllqLrestiorrs rr il! r..,'.r-.,

' :: iirr Lrnbedded Slstems, Kluwer 1995.
r.:r [),isiglr, Springer-Verlag, 1 984.
, l -'-(lrarv llill. 1 997
':",'ion lor E.rlbeclcied Processors, KIuwer

' 'i,,rt rvill be compuisory, covering the
',,ro' u,ill consist of fbur units as per the
. ll.l,nt ura\ bc asked to attempt only 1

'r:'rrlis
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DEPARTMEN OF i- L r{r'r'lt{iFiiCS & COMMUT{ICATION
ii.\-ilIFIEERING

Title of course Core/Elective Credit L P
ication , Elective 4 4 0Advanced ital Comnru

Course Assessment Mcthods: Both Continuotrs & S,;.iii.,stcr Encl r\sscss Llent
Pre-requisites : Comm urr ication sr str,'nr

Course Objectives:
The aim of this subject is to .i..,clop ir, thorough ,.:nclerstancling of the main concepts,
techniques and performance . i ireria used in tire annlysis and design of digital
communication systems.
Topics include:-
1. Introduction of digital cc'lmrntrrricaliolt s\ steirr.
2. Digital modulation techniqire :.

3. Reception of digital signal
4. lnformation theon aud c.,rii,ir.

Course Outcomes:
After completion of the course. the student rviil be abie to
CO-1 Ability to understarrd tlrc tvc,ri.r,,rg principics of existing, and advanced digital

communication teehrrir; ues

CO-2 AbiliO to understand basic trchniques suitable to understand, design and evaluate the
main elements of a modern iii ,:j:ll c,)mluunicaticir s1,stem.

CO-3 Ability to recognize the bmi,,i apyriicrbilitr,'of cligital cornmunication systems in society

TINIT-1
Introduction: Elements of DigiLi,i Cori,rnunication:;\'stem, Bandpass and Lowpass signal
representation, Cornparison betriecn r.uralr):' Ci" Digital Communication. Performance parameters
of Digital Communication. Con;cpt t-rt'Crr-:.;tliIation. BER. etc.

t Nl',i-2
Digital Modulation Tecltniques: \'llthe ,,r,i;,::ii exlri'essi()ns, transmilter' & receiver structure of
ASK, FSK. BPSK. QPSI(. I{-ari i,:1,.. \;:,., ( );.'iir,l

t- nri i.-J
Reception of Digital Signal: ija,;.'t; rnu ,;igrr;.r, r'eccprion, Probabilitl of eror, Optimum filter
receiver. Matched filter receircr'. ( .,1;r'unr leception. cllcrrlation ol erior probabiiity for pSK,
MSK, ISI, Pulse Shaping'lechniclLic::.

Information Theory & Coding:
Capacity. Source Coding (fiufftra
Convolution codes, Turbo codes).

Text Books:
1. Digital Communications b'

t.\-IT-4
\'1, lisr-rrc-r of infonttlr:,,)n. Entropy, Inlbnnation rate, Channel
r.',ha.: r., -tr :iro. i, -, -;-, rl!' l -Ziv). Channel coding (Block codes,

IU i,

-'51 '
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2. Principle of Communication svslrrr:;
3. Digital Communicarion -sirnou I1.,. ,

4. Digital Communicarions: Fur-rciunrr.r
5. B.P.Lathi.Modern Digrtal and anllr. :

6. Universitl Press,l998

Note: The Exarniner will set nine o:r,-,r,,, ,,

entire syllabus. Apart from euestiitn )..r.
syllabus taking tu,o questions fi-orn eacil
question from each unit. All cluesrions u ii,

r i i I ing,Tata\,fcGraw Hill'ils'& 
Sons.

l!i:rt ions- Bernarcl Sklar, pHI
rt ion systerrrs,3rcl I-dition, Oxford

on l'iii be corlpulsory, covering the
'r u'ill consist ot'fbur units as per the
'r(lritt tltAY be itsked to attempt only 1

r(S.

-f, I r'. ,'
-i,.'l rL

in ,lr "
lt
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Title cif (r{iti rse Core/Elective
tellite Coni iri u nication

DEPARTMENT OF [.- I.,E( ] ITOI{ICS & COMMUNICATION
}.}i{IEI{EERING

Course Assessment Mcthods: ljr,,1; C'cntinttotts & Sc,iL,:stct'End Assesst-uetlt

Pre-requisites: Communication Sr :tcnr

Course Objectives:
Satellite Communication S!'stems , i:ii' a i'itll role in ihe global telecornmr,rnicalion system. It
provides an esscntial and econolircrrl flrerl and rlcbilc communication services over broad

coverage areas of land, sea and arr.'i irc ui,.;;se goal lbr Satciiite Conttnunications is to provide

the studentwith the basic Lrnderstalrdin!r;,v1 r. ;rl1 rn-dcpth knori,ledge of't,arious concepts used in

a satellite communication svstenr. In this.JLllsc. yoLl \\ill learn the abor,rt the science behind the

orbiting satellites. Iink dcsrgn rincl cr:lc.it:riiort.'i:,riotts mrrltiplexing schemes and earth station

parameters used tbr satellite conrrrrrni,,':ilrln, In the end various applications of satellite

communication will be discussed

Course Outcomes:
CO-I Abilitr to dentttnstrate arr .rndc;st:rrrclirts o1'thr- ltasic princrples of satellite orbits,

placentent and conttol. siili il.i"' ii,i,. .::sigtt tti.ti-i ti,; ctlti.tttlLtttie .. i,,tt s-tstuttt Components.

CO-2 Abilitl, to specity SlS,- L),S ticsign and :ii-tal\/ze the performance of satellite

communications s1'stems.

CO-3 Ability to inrplemcnt ihc saL,:l,i1e colrrnlunicatiort tcciruiques for iLrdustrr,. socialproblems

etc.

.NIl'
Orbital Parameters:
Orbital parameters, Orbitat perturbatiou:. Lii;..r silri;onary orbits, Low L,arth and Medium orbits.

Frequency selection, Frecluencr lo-.rniir,riti,.,rt i'rtd rcqLtlalorv services. Sun transit outages,

Limits of visibility, Attitucle rrn.i ()i;ei':rlric;l control. Spin stabilization techniques, Gimbal

platform

Link Calculations:
Space craft configuration. Pavload 'rn.i : ,.rrr

budget, CNo, G/T, Noisc lr-lltpcr'.ri.t 5,,
Polarization ca Ic ulations
Earth Station Parameters:
Earth station location, propagatior, ,,'1rtcts,.,i !-trottnd. ili:-.,t prrri'er transmittcrs-Klystron Crossed

field devices, Cassegrania feeds, \i-[r ,,ul'e ll'ci'its ol-l Cr'-l lrtld EbNo

Access Techniques:
Modulation and Multiplexing: Voii.:. ilrt
multiple access techniques: FD\'1A 'l

5l i'-.2

r;',irr,, :irbsvstcms. Satellite Lrplink -down link power

c.r, rt.ris,,:. l'r'.rpagltticln lactors, itain and ice eff-ects,

rr \,'irleo. Analog and Digital transmission systems,

',,.,i. ii-12 .rirricr s\sterlrr,. SPADE, SS-TDMA,

-Si'



CDMA, Assignment Method.. SpreaLl sire ctnnn cor:r:'rurication, Courpr-ession-Encryption and
Decryption techniques

Satellite Applications :

INTELSAT Series, INSAT VSAT, Renroic scnsir!. l\4obile satellite service: GSM. GpS,
INMARSAT, Satellite Navigation St'stcnr. I)ir',-',rl 1,, ,.rrc sen,ice (DTH). Special services, E-
mail, Video conferencins and Intcrrrcl co!]'.,- -r i, :,t

Text Books:
l. Bruce R. [:lbert." Thc Satellite C]o:r

Boston. 1997.
2. Wilbur L.Pritchard. I-lendriC.S :,

Systems Engineering" .i Ilrclitrorr. i.
3. Dennis Rody," Satellite C'onii,:.,..

Jersey, I 983
4. TriT.Ha, "Digital satcllitc conrnr,,,i
5. K.Feher, Digital comnrunicalion sr,t

6. New Jersel. 1983

Note: The Examiner will set rrirtr ,

entire syllabus. Apart lrorn errc:tion \,,
syllabus taking rvvo questions fiont c.:,:lr
question from each unit. All tluestiorrs r,,

r ,,\pplications HiLnd Book. Arlech House

'.' A.Nclson. "Satellite Communication
. . ., e \\ Je-r'se1,,. I 993

' 1)r,.:rijce l{all. Eaglewood Cliff, New

i rition. l\4cGraw Hill, New york.l990
:',.rtion Engineering, prentice Hall Inc.,

' i)n ,,1,:ll bc contpulsory, covering the
. -,r' \\ iii consist ot'fbur units as per the

" ' r',rdr:nt ntav be asked to attempt only I

- 5\'



II

Course Code: MTPT 700
Course Credits: 3

Type: Open Elective
Contact Hours: 3 hours/u,eeii
Mode: Lectures

Atlvii lc'-tl ir' riil tin g Technology

'r.li.rursc Asscssnrent Methods (internal: 30;
,.'y,ternrl: 70) 'frvo minor examinations each of 20
rnarks, Class Perfbrmance measured through
percentage of lectures , attended (4 marks)
,,\ssiqrrrnent and quiz (6 marks), and end semester
examination ot' 70 rnarks.
Iror the en(i se'rne ster exarnination, nine questions
arc to be sl'L h-,. thc examiner. Question number one
rr ill be corri;uisor\/ and based on the entire syllabus.
It *'ill contain seven short answers type questions.
iiest of the eieht qrrestions are to be given by setting
i,,rri ,.,i:cstions fit-,r each of the fbur units of the
,;rijabi,ts. A candiriate is required to attempt any
,,tiic'r lixrr rlLrcsti.;ii:, seleciinq one from each of the
i cnraiirirrg iirLtr units. All questions carrv equal
,,l.LlkS.

Course Objectivc
The objective of this colrrse is to i:,ipart thc lrrrsis iintrrvlctige of ditf'erent printing processes
along with their role, importance ari'i r.ipplijl,ti,.rltS.
Course Outcome
The leaming outcome of tliis coLlrse is expe,:ted that altcr conrpietion o1'this course the students
will be having the detaii knorvledr.e uf vuri'rrs printing lrroccsscs and thc rccent development in
this industry and they will iniplerne nt their I'norvleclsc f',,r' pr1r,, production operations.
Unit-l

1. Historical development in PiiiiLinr, l-r:ch:,ology,. i(ecent trends in rhe field of printing and
allied tcchnologies.

2. Pre-Press" Press and Post press opr,':i.,.rrrs

Unit-2
3. Letterprcss Printing PIocus,,; Cluli.:,-ii'l'isiic, '.oic. inrl;,rrtance arid applications.
4. Offset PrintingProctss: ('hurr-:tcr'l;i.-'. r, ,-. intltoltrrrrr'e. and altplications.

I-r nit:3
5. Flexographl' Printing Procuss: Clr:,,:i..-'risiics. r'trlc. inrltortance rrnd applications.
6. Gravure Printing Process: ('iu:ractcr'isiics. role. irnpolturrce ancl al,.plications.

Unit-{
7. Screen Printing Process: ('ill'rii:tcr istics. rol':. iril;-,;f i,..l.a and altplications.
8. Digital Printing Process: i ilr:cterisiie : role, il.t;;)ui'lance and applications.References:
1. Sheet-Ied Offset l'echnolor', ii1'Sh.,rn.jan Kunrrrr Beral
2. Letterpress Printing. 81 C. r. :,, ii:,lrli,
3. On demand printing, BY llir.':,i -\i ,r,;r1'.oii. irn,,.^; i. l:..,rnao
4. Printing Technologl,. 81, Arlarns F,;,

,55,



Introductioir

General Course Information :

Course Code: CSE 700
Course Credits: 3

Type: Open Elective
Contact Hours: 4 hours/r.r,ccli
Mode: Lectures

Pre-requisites:
Basic knowledge o1. I)robabilitv
Structure and Computer Algoritiinr:,

The objectives of this course are to:

L introduce the srrft computirr,
Departments.

2. develop the abilitl ro ap1;i. rl

fuzz,l logic and neural riet\, r)i,.

By the end of the cour'\c lr stLtdcnt i

I. be able to appll Generic' combination of thesc ::. ' .,
to optimization in dillir.,

II. acquire knorvledge of thc ro
techniques

Unit I
Working of a sirnple Genetic Algu,ill
a Genetic Algorithm, Represcnretion,'i:.
function, genetic operators. sturl_r' ol' pr,

sampling and selection mechlLnisnrs. (;.;, ,.

i puti ;, 1 1'eclr rriques

A.rscSStncrt Mcthods (internal: 30;
l: 7t '[-u'o nrinor eraminations each of 20
Cl". Prrlorrnance measured through

rge , i. lecrurcs attended (4 marks)
rent rrnd quiz (6 rnarks), and end semester
lion of 70 marks.

.r-'nr(.'(ir-.r exaill irration. nine questions
', tlt : crauriner (luestion number one
lsor" lrnci basecl on the entire syllabus..,c . ,titrrrt answers type questions.
,rt ct rrcsti()lts at'c to be given by Setting
lr'ont cach ot the fbur units of the

r.'rrrdi'.i:rte is reclr"rired to attempt any
, sclccting ..rne from each of the
r:is. AII cluestions carry equal

rrrogramuring skills and Data

s1 ,cnts ol ditl-erent Engineering

;,iqLres iiiic genetic algorithms,
,.lolna in s

Nctrvorlis" Ftzzy Logic or a
r' u \ al ict\ of problems related

It 1r, rrrrrrlement sofl .orfr,irg

,:s: Blocl< rliagram of working of
, rg I (i \ ptrpulation, evaluation

,iltoi'itlrnrs and its performance,
: ,tts tt:irrU ( iA.

's(
a ollr I

'rnl..

Ire e i

(tio,'

,'s

,CI

'rs
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Unit II
Genetic Algorithm variatioris Scalins iiirrt:,:. l,4Lrlri-Ob.iective Genetic Aigorithms, Master Slave

and Distributed Genetic r\lgoritlrrns. Desigrting GAr for nuinerical optimization, knapsack

problem, trave I I ing salesperson anti t,L iler s i itl i lltr problt't, ts.

Unit III
Neural networks: Basic terrninoloily ancl definitions, \'[odel of an artificial neuron, Sigmoid

function, Neural Network Architt:,li',.rres. Characteristi,- I of nettrul nefivorks, Learning methods,

Rosenblatt's Perceptron. Fixed lncrcrnent perccptrot-; learning algorithrlr fbr a classification

problem, Examples of learnrng of AND/OR t:lr-e irv perceptrorl, XOR problern.

back Propagation Neurai Networi's r\r.hiircillre ol-a backpropagation network, Model for

multi-layer perceptron, Back proltagation l'-:iilning. Dclta or gradient descent learning rule and

effect of leaming rate, Back propasation lr:irt-iing algorillrm.

Unit IV
Fuzzy sets: Basic terminologr ancl ci.-'li::i1i11115. ();;clrttions ott I'rtzz,\ set:. Mf lormulations and

parameterisation. Derivrttt\ cr o1- 1.lir.lrllr'i.ai i:i..r,.i r, iirs. i:t',tr,x' nutnbers. Extension principaI and

fuzzy relations. Linguistic variabl,,; l'ut-2,, i1-l'hen l(Lrles. luzzy reasoning and compositional

rule of inference.

Softwareand Tools to be learril; .vi.\l'l \ll tool boxr':; ot.t g.icbrtl oplirrrization, neural networks

andfuzzy logic. R Programmin{.,.,,i,,-lll 247 and l(ELl-

Text.and Reference Boolis:
1. David.E. Goldberg. Gene,.'., ',igorirlrrrrs in Scii,;ir. Optintizatitrtt attd machine learning,

Addison Wesley, 1999.

2. Zbigniew Michalewicz. ( jen,-'tt.' iilrilrritl-:n.ts +Data Strttctures : l:volution Programs,

Springers-Verlag. I 999

3. M. Mitchell, An lntroclr-rgtioir Ltr ;,,'rr;ir,-: r',i:,:ritltitts, I'retttice-l I'rll" 1998.

4. S. Rajasekaran & G. A. Vijalui:ri,:.liriri i'.ii, i..Jc'Lrrll r.\ctti,orks. Fttzzy Logic and Genetic

Algorithms: Synthesis & Ai;rli.'.,lit,ii. f'ill' 2001.

5. S. N. Sivanandant & S. N r.)uup:r. irr'iriciplcs oi Solt Computing, Wtley - lndia, 2007.

6. J-S. R. Jang, C.-T. Sun. [; rv'lizr.ri;r ri. f.,ruro-Fuzzv ancl SoftContputing. PHI, 1997.

7. SimOn O. Haykin. \cttnt. .'\-t\\iJil... ,\. \,(,llji,.rcll.tr:irr- 1:.rUnclrlitrtl. 1'Hl, 1994.
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Advancernents

Course Code: ECE 70t)
Course Credits: 3

Type: Open Elective
Contact Hours: 3 hours/u,eel<
Mode: Leclures

Course Assessment Methods: Ijoth C or '

Course Objectivc
l. The objective of this colrrsc is to:,.

systems.

2. Study about the digital comrnrinir
3. Study of optical contrnurricutiorr . -
4. ,To understand basics o1'nti,igr.,

Course Outcomes:
CO-l Ability to understand aboirl. tl,: a.l .

CO-2 Students get introduction aboirt n:rr r

CO-3 Satellite is the core o1-nrociulir :
by this subject.

The essentials o1'a Comn.rr-rr.riciition sr

frequency morlularion (l V r.Derrr,rrrrrl

CDMA. Architecture of GSIVI (ll)N,l '

digital Networks)

lntroduction to optical cot.ntnLrnicl,.,.
communication. block diagrarr of opt:,
communication. Optical t-ibers sr! Lrctul

light propagation, Total inlur.nl,
Optical sources. Optical Detectols. l)r'

Networks? , SONET/SDH. \\'DNI o1',ri

irio:; Sl,stems

: :r:.. -'n t N{cthods (internal: 30;
l-r', r minor exarninations each of 20

,.i , e rlbrnrance measured through
i'11:,res aitended (4 marks) Assignment

' 'l.q). lind enil semester examination of

' "r. exarnir.ration. nine questions are
, . rilirrer, Question number one will

.in. ;lsed on rhe entire syllabus. It will
'h. : lirtstvers type questions. Rest of
,, i ure to be given by sening two

,: ,.ri'tlre iour units of the syllabus.
|r.'r'i1i1'scl t0 atlempt any other four

.,itc firrr-t cach of the remaining

I(

, \\s(s)iilunt

r,-- nt in .communication

r r rrtb i lc conrmunication.
:i.

,Lillt:.

i r ri r"ttr-l ricti rln about satellite

rl,;ir. l)h.rse modulation (PM) &
,.)PSK. lntroduction to GSM,
;1. ISI)l\ 1 Integrated Services

,,; spectrr.rm used for optical
::r. AcJvantages of optical fiber

r. tt i l ,ti. ' Basic principles of
lngle. Nurnerical aperture,
, ,lrticlil \,etu,orks, why optical

il

r.k:.

aer
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uI,{lT'.i
Communication signal rnultiplexirig- liitie ilivision

multiplexing, lnlroduction to N4ultiple,'\'"'''ess. FDMA.
Access, space division multiple ac!ir' i.

tJNl'l'.1
Block Diagram and operation or L(.tl),,\l{. SONAR. Simple form of Radar Equation, Pulse

Repetitionlr.qr.n.y, VSAT(data i,ioacibancl sate Ilite), MSAT (Mobile Satellite Communication

tec'hnique), Saisat (Search & Rcs,:,,ie satellire) & L-E()s (Lou'er eafih'orbit satellite), Satellite

communication with respect to liibel Uptic (iomurLtrricrilion, LANDSA'|. Defense satellite Beam

Acquisition, Tracking & ['ositioninr,
Text and Reference Books:

1. Communication svstems (4itt ecln t: Sinton Hal,kins: John wilel & sgns.

2. Electronic Communication sr stcrrrs: i'.enne dy; T\411.

3. Optical Fiber ComrnLttricaliot.ts: .iohn \'i 5. nior; i'HI.
4, Wireless Communicatioits: i-hcr,,-iLrre S. Rlltrllaptlrt: Pclll',;,ltts.

' 5. lntroduction to Raclar S\slcrns: l\4crr,il r. :iiiolnilt. ; N4GII

6. Satellite Communication: D.tl .'\ggli',ial; I(hanrra'

rnultiplexing. Frequency division
TDMA, Spread Spectrum multiPle
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BIOMEDICAI,

Course Code: BME 700
Course Credits: 3

Type: Open Electivc
Contact Hours: 3 hours,'rvccli
Mode: Lectures

Objectives:
l. To learn about the basits. dcsign r:

medical science and hcallh secto,
2. To encoLrrage the strrde.nts of vari,. ,

engineering.
Expected outcomes:

l. Learners are expected to get acqrr:.'
equipment and thcir signilicanct r

2. Stimulation among the stuclenls r,r

instrumentation and enginecri n g

Unit-I
Biomedical Instrumentatit-in- \,1rn-lr,'
Biomedical lnstruments. Pcrfblnrrrncc r

Bio-Potential Electrodes- l:leetrrrl-,
Biomedical Recording Electroclt s. l:c1

Physiological Sensors and'I'r'alrscli..
Displacement. Position and Motion, Plc
Sensors, Biosensors

Unit-II
Biomedical Equipment and .\li.:,.iu l
Cardiovascular Measurerirerr:"-
Electrocardiograph (ECG). Veclorcarri :

Neuromuscular and Ncn t-rus

Electromyography (EMG )

.. r N{cthods (internal: 30;
iinor e rlrrnrnttions each of 20

,'i; i.rlrrancc nreasured through
LlLrrcs attcnded (4 marks)

" / (6 rnarks). and end semester
,'rr-lis.
' c:<lrrnirraiirrn" nine questions
..rrriner. ()Lrestion number one
,il based on the entire syllabus.

', : :rlrort answcrs type questions.
r' ,,lior.rs are to be given by setting

:rrch ol' the tbur units of the
I ,re is rccluirecl to attempt any

,:lcctini 
')n! fiom each of the

. All clriestrons carry equal

I lrrstrurncnts. and their role in

rlc coi,lri l.rrrtion in biomedical

, r.rncl operation of biomedical

rte nt rn brornedical

l' iliosignals. Classification of
rs . ,'lrvsioloqical Systems
, i li'-cclls ancl Their Potentials,

,iloric. tsioclectric Amplifiers
,,rtractrristies. Transducers for
,otoclectric I ransducers. Pulse

irre nr. Lllood Flowmeters,
, rouraph (P(l( i)
-:troerrcephalograph (EEG),

itl
C
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Sensory and Behavioral N'Ieasuremc,ris- z\udiometer, Skin Resistance Measurement,
Biofeedback I n strumentat iorr

Respiratory System Measurements- Sn,r'oirrelr5', Measurer.lrent of Functional Residual Volume

Unit-[I
Analytical Instruments- Llloorr Gas Arralyzers, Blood-Cel1 Counters. Auto-Analyzers,
Colorimeter, Spectrophr)torneter ir l anr e Photonteter. Electrophoresis
Medical Imaging System- X-rar N4achirre and Digitrt Radrographr,, Computed 'fomography

(CT) Scan, Magnetic Resonance lmurrins Slstern, Ultrisonic lrnaging Svstem, Thermal Imaging
System

Unit-IV
Therapeutic Equipment- Cardiac Paccnraliers. \eed ancl ,'pes of Pacemakers, Defibrillation,
Need and Types of Defrbriltators. \e'.ti r.,i.i ,t't'lcs ot'Diatlr,rm1,. Herlodiali,'sis. Dialyzer and Its
Need, Ventilators and Their T,vpes. I-.ncios,:opes

Patient Safety and Ethical lssur.;- r)iru,;ioi.;gicr.il lriiccts rrii:lcctricrty. Shock Hazards, Safety
Standards, Accident Prevention Mcthocls" Biornedical Saletr Standards and Ethical Issues

Text Books
1 " Khanpur R.S. Handbiroli oi' []io;r:'t: icrll l;r,:. lrir.lcntrl ron"'i'MH
2. Cormu,ell L., Biorrtcci iciil l;rs,r r,ir.rcirtririorl & Melisur inerrts, lrl Il
3. John G Webster liroinsti'ri,r,t rt:tiL)ii,.lohn \\ ll,"', rrn.i S()irs. Ncr',,\'ork
4. Enderle John, lilancharri Srrsan anci lJrorrzino.losc-ph, Introciuciion to Biomedical

Engineering, Academic Prcss (Elscr,icr)
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.i],TUITINC

Courc.,e Cbdr ME70b

Contact Hours: 3 hours/u,ccli
Mode: Lectures

Course objective:
. To understand the basic peranr."

geometric models.

c To learn abctut the cctncepl.s of .s;

o To implement (',\'('progt'trnts fi,t"
. To creute u cotllpuler ttitlatl tr::"'

codes u ulonrut ic' ttl lJ t r.\ i i i ! l,',.'

Introduction: Introducii.n lo C,\i-
CAD/CAM, Introduction to CII\'l: B:r

intrinsic and parametric equatiorls. slrr'"'
Transformations: Introduction. tnrir: l,' :'

and combined transfornratiorr. i. ',,
reflection and translation. cornbined t;'r

reconstruction of 3-D objects.

Curves: Algebraic and geon.rcl.rir'

reparametrization. straight lines. r'or: i

Surfaces: Algebraic and scorj
reparametrization. sixteen pornt iirr,l,
revolution, tabulated cylindc:r. bi-cLrbie

Solids: Solid rnodels and rcill-eseiiir,

geometry, sweep represcntalion. c-'11

r N{clhods (internal: 30;
rinor e:raminations each of 20

I ,Jnlance rleasured through
' 'iurcs attcnded (4 marks)

((r mat'lis). and end semester
. r"i.

ci.linrirration. nine questions
'inriner'. QLrcstion number one
i basecl on the entire syllabus.
lr,,rt irilsu ur\ typc questionS.

liorrs iri-c to be given by' setting
lclt ol tire lbur units of the

-' is recluircd to attempt any
'lccting one from each of the

.\li questions carry equal

ri-'11 1..1 cleate and manipulate

t,.lLlirt,:

i t i tt 11 t tparLr I i o n "s,

ittltl .qerrr,r'rLtt the machining

,,iricirl"s. inJustrial look at

:rocleline. explicit, implicit,

t-D rolation, refleotion, scaling
ica I rng. sliearirig. rotation,

.: rrrcl pcrspective projegtions,

..,,r'rrral. Lr,cnding lunctions
,'s und B-spline curves.
nor-nral. biending functions,
rlle. rul,:cl surface. surface of
''..1)u .,tlflilUC.

,'rllirl ii,rl. . rtnstrLlCtive SOIid

r - t' cr r rtirtui'ation.

JL

llC!

lr)
('

Course Credits: 3

Type: Open Elective



Automation and Numerical Control: TniloJuction, f ixed, programmable and flexible automation,
types of NC systems, MCU and ,:ther corriponcnts. NC manual part programming, coordinate
systems, G & M codes, Part prograrrr 1br sirnpie parts, computer assisted part programming.

{i}ii'f - VIII
Group Technology: Par-t farrilie:. part cl.rssilicatic',n and coding. production flow analysis,
Machine cell design, Aovantages .,1'{.il'
Flexible ManLrtacturing Svstenr. ,-t (iornpLrter aideii process plirnning: Introduction, FMS
components, types of l,VS. lr\,r.r, lA-\,orrts. planninr,,br FMS, atlr.antages and applications
Coventional process planninr. tvlir's oi- (1,\I'jP. Sterrs irr variant process planning, planning for
CAPP.
Course Outcomes:

. Student.\ would leorn obotrt tlra ,::ttrrt:r:;t/.s oJ surJitce ntodeling, physically basecl modeling

and surface visuul izoti on.

o Students would ltt ttble litltl,',tt rrr i.\,'i t)lo?t'utns Jor ntillitri: ttntl turning machining

operations

Books:
L CAD/ CAM by Groover arrtl ,1lirn'::i'. i)l'arrtice IIall.
2. CAD/ CAM Theoly ancl Practicr: by Zcid. McGrau Hill
3. CAD/CAM (Princrples. I'r.' r'.,"',,'c':: \iiir,ui-,;.'LLn'ir:.: Man:i{etnertt) b1'C'hirs Mc Mohan &

Jimmie Browne. I'ublisht,i ,r-', Adci isun- \\'esle',.

4. Numerical Control and CilrnpLrter i\i(lrd N{anlrfu:turing by Kundra, Rao & Tiwari, TMH.

5. Automation. Production S.. stenrs iin,:l Coirl.lLrtcl lntegrated ivlanulacturing, Groover M.P,

Prenticc Hall of tndia.
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Title ol coi
Advancc VLSI l)csi"

DEPARTMEN'T OF i., i-. -

Course Assessment Methods: ilc,'.
Pre'requisitesr Analog Circuit Desi
Course Objectives:
The course intends to proviclc air r .,

analog building blocks Iikc clii,r.i.
functions. To understanci the basics,,.
Course Outcomes:
CO-l Introduce the teclrnolog),. ,

Large Scale Integratcd circtri,
CO-2 Abilitl to understand conct.rrl.
CO-3 Abilitl to design apnliuarril

List of Experiments:

1. MOS Device Characterizrrri.
2. Design and simulate the C\,li
3. Design and simuiate Iitlo.ri
4. Design, simulaie, larotrt. lr, .

cascode current tntn'ul,
5. besign, sirnulate. ancl lr,, ,i

differential ampliliers such r,

amplifiers.
6. Design. simulate. and lar lr
7 . Design. simulate. lar,orrt. r, ,

8. Design. sirnulate. la_rotrt. liir.,

Note: This list is an indicativc li.r r

course requirenrent.

.,r

r,,ilN{UNICATION

'ctive Credit L P

IvE 2 0 2+2

.'ir',-'iSilllCIt

cration anc'l rpplication of the
ctc. lirr pr.rlorming various

,,reling.

lreltii-':, uncl rnodeling of Very

ir.r Lrsilt!r i Ialdrvare.

:ircuits. Desigrr a [.ow-voltage

rrs used in diI}-erent types of
.. :ruc anrplitlers and operational

rcc arnltliiicr.
rrnplil rcr

.: crpancicd depending on the

o t'f
!.- l,

Jr,

l sr i
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DEPARTMENT OF ELECT{AONICS &
iiNG}]qEtrRT]\G

COMMUNICATION

0l course Core/Elective Credit I L P

li'stc'nr Dcsign Lab _ Electir,e ) 0 2+2

Course Assessment Methods: Both ('rr:ltilt,.tilLi:; & li,l'l,r'-'ster End Asscsst-tlent

Pre-requisites : Commurt icatiort Si,;',cr tt

Course Objectives: The course piovides an overvieu, of optical communication, particularly
fibre optics and deals w'ith birih the i-iirrcticrt of related comporie nts and w ith system

performance. Various basic strueLrrres lilir: riircLl. u'ireless, wircless sclsor and adhoc network
etc. also analysed at the enci cll- tlic utlLii's,:.

Course Outcomes:
CO-1 To demonstrate and design \\'i)ivi i,ili,5it-rlte libre optic cornmunication slstems.

CO-z To analyse. model and irnplenrcrrt eclvallccd optical communicatit-ttt systems.

CO-3 To use optical comrnunilltior-rs siirrLrlation tools to assess the results obtained from
theoretical studies.

List of Experiment:

1. To study dispersion u itir lrril tr itlrtlttt colrtl-lttlsation.
2. To sludy BER (Rit cn'rr r'r,L-) in o1-,1i';1, llt'ili,''lrltter linl< oi 100 Krn.

.3. To stud-v- four cltanne , ',\ i)\l r.,irrg eonrputcl s1,51g1ll using t\\.) spans ol dispersion

shi lied flber o I' oppos i i., .i isl,rcls i orr vlt l'.te.

4. To stud-v- DQI,,Sl( itiJ.iirlltiir)il leuiii,i!ltlu rrsil,;l I{Z pattern.

5. To study fiber linear eli!cts (P.lltrii;lii.:,r-i rnocle dispersion).

6, To str.rdy fiber non-lirtc0r' c1f,'si,, .:ll":iritirsc rlodulation).
7. To study'fiber non-liltciir cli,ti.'l'r ; i, '-' .'.'.',''lllase tllodulatit,t't (XPV{).

Note: This list is an indicative ii.t r;; rr.ir-i',i,ri'iiis, uitrch can be expiiltcled clepencling on the

course requirement.

Comnrunicatit;rl ii,
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DEPARTMENT OF
t.
;i

-OMMUNICATION

I ective Credit L P

re { 1 0

rcl Assesdrnent

l,rlities of PG students. The aim is
- lcmentcd to tlie day to day life.

it ol'the societ). The students
lncl firrrnulatc thc problem to

' 'ineering lopics related to ECE.
ir extcnsive literature survey.
rclr papersi litc:rature related to

-'rrrclt ropic though synopsis

:r'ch rvori'.

Course Assessment Methods: Botlr
Pre-requisites : Knowledgc of rcs r'r 1,,

Course Objective: The ob.jective is t.r
always kept into mind that an) rc:r , '

It must add up some ease in thc ii,
are asked to make a detailcd til,-'r::

work on.
Course Outcomes:
CO-l Ability to identrty researcir l

CO-2 Gain knowledge on the rcs,-' r'

CO-3 Ability to work in grtiLrr; :

research topic throush g.rrr

CO-4 Understanding ot'proicssio; r,

CO-5 Abilitl to prcse r-it/conrn i

presentati on .

CO-6 Understandrng ot'simLrlar,r'

The Thesis work should be oi ..
semester and the candiclate rnust ..

a) l.iterature Survey
b) Problem Forrnulation

Around 40% o1'the Thesis u,oll. ,rl

will be carried ou1 in 1l-re lburtir
about the work done on topic li
Thesis work is to be evalLrateri :.

the end of semester as por thc gur..

rld be starteci during the third

'stcr. Thc remaining 60% work
-.i to srrbrnit a detailed report
i-i-..1 lrr thc departmcnt. The
ce dur ing [lic sentester and at

rt fiom tirxc t() time.

- $'
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DEPARTMENT OF

- Thcsir

Course Assessment Vlutirods: iJt

Pre-requisites: Knou'lcdge of Rasic
Course Objective: Research is tlr: ,

specially the research that is rclrrtcrl I '

their accumulated knou'lcdgc 1i

man and beneficial for the socictl .

their field and sta( worl<.ing.

Course Outcomes:
CO-1 Abilitl to bring ideas into 1' l
CO-2 Abiliry to identity specilic, .,

CO-3 Abilit) t\) proposc rr rrrr, :

existing research u ork.
CO-4 Ability to contriblrte 1o\\ar. i

society in general

CO-5 Imposcri ct.rt'rmirrritlitiL''.
discussrtrns. thesi: ri rilirr ..

CO-6 Understating of signilic:r; . .

CO-7 Abiliry" to stay updiitecl llr..:. .

CO-S Understanding oI resear.

research issucs.

CO-9 Interpretatior-r and compi l:rtir

Around 40o/o of the Thesis i',. .

work will be carried oLrt in tl,'
report about the rlork done (lll
by the department. -I'he 'fhcsi:;

during the semester anci l rnal clul
decided by the departmenl 1l'orr tii
The candidate has ti)

conf-erence/senr inar/jounlal r) i

carried out at CJLIS & l' llis:,,
due permissttln of t hair'lrgr :,,ri

Sr

,i1.

ayi

r' .'t tl

teL

,,I

eal
arn i

I si

I '',S'

.l
rdc

tor
ilua

l, '.re:

rll
',1:

in;
hn ir

O]\{MUNICATION

'. !-itiussi.itcltt

:l grori'th ol'any country and
I s1:rrlents arc r-r.rotil,ated to use

cusc iu the lilt of a common

Jc of st.ate o1- art tecLrnology in

' :lr sis ,.I rescarch topic.

",-'lrch objectives.
rul.atior-r rilier analrzing the

,r ol scientific communitv and

I'r r') throLtglr seminars, group

,trls ltrr dciected analvsis of

l:r rnelrrringlul eone lusion.

- ,te r. 'Lhc renrtrining 60%o

.,) silt)rnit a detailed Thesis
:is pc-f the guidelines decided
i'r'csentaiions and Viva-Voce
::r-n.resler as per the glridelines

:r national/intcrnational
','>earclr rlork should be

rllr labs/institLrtions with the
'crrtiil.

if-


