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BE Vill SEMESTER ELECTRONICS & COMMUNICATION ENGG. 41

COURSE CONTENTS |
EC-8021 | Neno electronics L[ TIP]C | MaxMarks | Min Marks
Duration | 3 Hours g4 r0] 4 100 5|

Unit=l

Introduction: The Top down' and 'Bottom up’ approach, Nanalechnalogy patential. Band structure and density
of states at Nanoscale: enengy bands, density of states af low dimensional structure,

Electrical transport in MNanostructure: Electrical conduclion in metals, msulatorfionic crystals and
semiconductors. Conduclion mechanism in bulk, thin film and low dimensional system. introduciory quantum
machanics for Nanoscience: size effect in smaller systems, quantum behavior of nanometric world.

Unit-}l

Tunnel junction and application of tunneling: Tunneling through a potential barrier, potential energy profiles
of matenal interfaces, applications of winneding.

GQuantum wells, wires and dots: Semiconductor hetrostructure and quantum wells, quantum dots and

nanoparickes.

Unit-Il
Single electron transistor: Coulomb Blockade, single electron transistor, other SET and FET structures.

Unit-Y

Ballastic and spin transport: Classical and semi-classical transport, balhistic transpord, carbon nanotubes and
nanowires, transport of spin and spintronics.

The era of new Nanostructures of carbon: Buck minsterfullerence, Nancdiomand, BN Nanotubes, Molecular
Machire, Manobiometrics.

Unit ¥

Fabrication technology: Top-down vs bottom-up technology. it
Lithographic process: Lithography, Nanolithograpny, spiit gate technology, self assembly, limitation of
lithographic process. : =
Non-lithographic techniques: Plasma arc discharge, spuftering, evaporation, chemical vapour deposition,
pulsed kaser deposition, molecular beam epitaxy, sol-gel technique, electrodeposition and other process.

References:

G. W, Hanson: Fundamentals of Nano electronics, Pearson Education.

K. K. Chattepadhyay and A. N. Banerjee: Introduction ko Nanoscience and Nanotechnalogy, PHI Learning.
Viaadiniz ). Mitin: Introduction to Nanoelectronics, Cambridge University Press,

M. Dragman and D. Dragman: Nanoelectronics- Principles and devices, Anech House.

Karl Goser: Nanoelectronics and Manosysiems, Springer.

Daniel Minoli; Nanotechnology application o telecommunication and networking, Wiley Interscience.

John H. Davis: Physics of low dimensign seficonductor, Cambridge Press,

Carl C. Cosh: Nanostruciure materials phpcessing property and applications, Noyes Fublications.
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[ BE VIl SEMESTER ELECTRONICS & COMMUNICATION ENGG. '

Ec g3l COURSE CONTENTS 8
 EC-8001 Advance Communication System | L | T | p | © | Max. Marks Min. Marks |
|_Durstion | 3 Hours LS 1 ) 2 ) .- Sl
Unit=|

Channel coding: ntroduction, Blogk codes, Convolutional codes, Trellis-coded modulation, Turbo-codes, Low
densily parity check codes, coding for the fading channels, Speech coding: Infroduction. the sound of speech,
stochastic models for speech, quantization ang coding, from speech transmission to acoustic telepresence.

Unit-ll

Orthegonal Frequency Divisian Multiplexing (OFDM) - Introduction, principle of OFDM, implemantation of
bransceivers, frequency-selective channels, channel estimation, peak ro average power ratio, intercamiar
inlerference, adaptive modulation and capacily, multiple sccess, mulbicarrier code division muktiple access,
single camier modulation wilh frequency-domain equalization. Multiantenna system: smar antennas, mulliple
input multil cutput systems.

Unit-fl

Global System for Mobile Communications (GSM) : Historical overview, system overview, the air interface,
logical and physical channels, synchronization, coding, equalizer, circuit switched data transmigsion,
establishing a connection and handover, services and biing. Interim Standard 95 (15-95) and Code Division
Multiple Access (COMA 2000) Historical overview, system overview, the air inferface toding, spreading and
miodulation, logical and physical ehannels, handover.

Unit-1y

Wideband Code Division Multiple Access (WCOMA) : Historical Qverview, system overview, the air interface,
logcal and physical channels, speech coding, mulliplexing and channgl coding, spreading and modulation,
physical-layer procedures. Statistics of Cellular systems: Time delay spraad, Moise figure, power limited and
bandwicth-limited system, mobile and portabde coverage, Ray-tracking and building Hock approach coding
scheme and varishle burst-emor inlervals, antenna down-tit, Inter-madufation, mobée location angle spread
with antenna height and its agplication,

Unit

New Concepts : Channel tapacily in a Rayleigh fading environment, real-tima running average, link capacities
VETSUS call draps befween GSM and COMA, data transmizsion via celilar Fystems, mulliuser dedection for
COMA, spectrum and technolagy of a WLL system, wavele: repreasentation,

References;

1. A F. Maolisch: Wirslegs Comsmunications, Wiley Indéa Py, Lt
4 W.C. Y, Lee: Mobile Communications Enginesring- thegry and practices, Thi-
3. Usena Dalal; Wireless Communications, Ouford Universily Prass,
=. Kamio Feher Wireless Digital Comemunications, PH| Leaming.
S Muliet: Introduction 1o Wireless Telecommunication Systems and Networks: Cengage Leaming,
List of Experiments: v
Practical should be performed using Scilab / Malfab simulation sofware hased on te above contents some may be as
Halkowes:
1. Simulatian of bock codes. comvolulicnal codes, parily check codes i,
Z. Slmudation of transrecaiver in OFDM and Platting of BER vs SNR graphs for caded and uncoded OFDM |
3. Smulation of iransmission thraugn a raylelgh fadirf) channal,
Other practical may include shudy of;
5 ﬂadmcm. mullipkexing, intereaing, spreading, madulation and demodulation in u,nhyqd downink for GSM and

£. Dala ransmission via cellufar Syslams.
3. Smart antannas and MikA0 Syslems,
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. COURSE CONTENTS
_EC-B002 | Optical Communication LT P | C | MaxMarks | Min. Marks
Duration 3 Hours 41 1T 1218 100 35

Unit-l

Overview of Optical Fiber Communications (OFC): Mativation, opfical spectral bands, key elements of
aplical fiber systems. Optical fibers: basic optical laws and definitions, optical fiber modes and configurations,
mode theary for circular waveguides, single mode fibers, graded-index fiber structure, fiber materials, photonic
crystal fibers, fiber fabrication, fiber oplic cables.

Unit-Nl

Optical sources: Light emitting dicdes (LEDs): stuctures, malerials, quantum efficiancy, LED power
madulation of an LED. Laser diodes: modes, threshold conditions, laser diede rate equations, external quantum
efficiency, resonant frequencies, structure and radiation patterns, single mode lasers, modulation of laser
diodes. Power launching and coupling: source 1o fiber power launching, fiber to fiber joints, LED couphng to
single mode fibers, fiber splcing, oplical fiber connectors.

Unit-Ill

Photo detectors: pin photo detector, avalanche photodiodes, photo detector noise, detector response time,
avalanche mulliplication noise. Signal degradation in optical fibers: Aftenuation: units, absorption, scatiering
losses, bending losses, core and cladding kosses. Signal distortion in fibers: overview of distortion origins,
modal delay, facters contributing to delay, group detay, material dispersion, waveguede dispersion, polarization-
mode dispersion. Characteristics of single mode fibers: refractive index profiles, cuioff wavelengih, dispersion
calculatons, mode field diameter, bending loss calculation, Specialty fibers.

Unit-1V

Optical receivers: fundamental receiver operation, digital receiver performance, eye diagrams, cohenant
detection: homodyne and helerodyne, burst mode receiver, analog receivers. Digital links: point to point links,
ink power budget, rise time budget, power penallies. Analog links: overview of analog links, carrier to noise
rafio, multichannel transmission techniques.

Unit-¥

Cptical technologies

Wavelength division multiplexing (WDM) concepts: operational principles of WOM, passive optical star
coupler, isolalors, circulalors, Active optical components: MEMS technology, variable optical attenuators,
tunable optical filters, dynamic gain equalizers, polanzation coniroller, chromatic dispersion compensators.
Optical amplifiers: basic applications and types of optical amplifiers, Erbium Doped Fiber Amplifiers (ECFA):
amplification mechanism, architecture, power conversion efficiency and gain. Amplifier noise, optical SNR,
sysiem applications. Performance Measurement and monitoring: measurement standards, basic lest
equipment, optical power measurements, opbical fiber characterization, eye diagram tests, oplical ime-domain
refleciometer, optical performance manioring.

Conte....2.
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