N anoteclmology

Nanofabrication ;
Patterning and

\s.. Self Assernbly |

-~

Nanotechnoiogy Science and Eclmo’ogy Series

Charles J. Dixon
Ollin W, Curtines

<> Fditors




NANOTECHNOLOGY SCIENCE AND TECHNOLOGY SERIES

NANOTECHNOLOGY:
NANOFABRICATION, PATTERNING
AND SELF ASSEMBLY

CHARLESJ. DIXON
AND

OLLINW. CURTINES
EDITORS

Nova Science Publishers, Inc.
New York



Copyright © 2010 by Nova Science Publishers, Inc.

All rights reserved. No part of this book may be reproduced, stored in a retrieval system or
transmitted in any form or by any means: electronic, electrostatic, magnetic, tape, mechanical
photocopying, recording or otherwise without the written permission of the Publisher.

For permission to use material from this book please contact us:
Telephone 631-231-7269; Fax 631-231-8175
Web Site: http://www.novapublishers.com

NOTICE TO THE READER

The Publisher has taken reasonable care in the preparation of this book, but makes no expressed or
implied warranty of any kind and assumes no responsibility for any errors or omissions. No
liability is assumed for incidental or consequential damages in connection with or arising out of
information contained in this book. The Publisher shall not be liable for any special,
consequential, or exemplary damages resulting, in whole or in part, from the readers’ use of, or
reliance upon, this material. Any parts of this book based on government reports are so indicated
and copyright is claimed for those parts to the extent applicable to compilations of such works.

Independent verification should be sought for any data, advice or recommendations contained in
this book. In addition, no responsibility is assumed by the publisher for any injury and/or damage
to persons or property arising from any methods, products, instructions, ideas or otherwise
contained in this publication.

This publication is designed to provide accurate and authoritative information with regard to the
subject matter covered herein. It is sold with the clear understanding that the Publisher is not
engaged in rendering legal or any other professional services. If legal or any other expert
assistance is required, the services of a competent person should be sought. FROM A
DECLARATION OF PARTICIPANTS JOINTLY ADOPTED BY A COMMITTEE OF THE
AMERICAN BAR ASSOCIATION AND A COMMITTEE OF PUBLISHERS.

LIBRARY OF CONGRESS CATALOGING-IN-PUBLICATION DATA

Nanotechnology : nanofabrication, patterning, and self assembly / editors, Charles J. Dixon and Ollin W.
Curtines.
p.cm.

Includes index.

ISBN 978-1-61761-771-3 (Ebook)

1. Nanostructured materials. 2. Nanotechnology. I. Dixon, Charles J. Il. Curtines, Ollin W.
TA418.9.N35N3574 2009

620'.5--dc22

2009004990

Published by Nova Science Publishers, Inc, + New York



Preface

CONTENTS

Research and Review Studies

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Chapter 8

Electrochemical Nanofabrication
Di Wei

Fabrication and Application of Novel Two-Dimensional
Nanowebs via Electrospinning
Bin Ding, Chunrong Li, Dong Wang and Seimei Shiratori

Nano-scale Characterization and Spectroscopy of Strained Silicon
Norihiko Hayazawa and Alvarado Tarun

Nanotechnologies for Cancer Diagnostics and Treatment
Phong Tran and Thomas J. Webster

Mechanical Characterization at Nanometric Scale of Ceramic
Superconductor Composites
J.J. Roa, X.G. Capdevila and M. Segarra

ZnO Nanowire Arrays: Template-free Assembly Growth
and Their Physical Properties
Binggiang Cao and Weiping Cai

Spatially Resolved Control of Electrical Resistivity in Organic
Materials —Development of a New Fabrication Method of
Junction Structures

Toshio Naito

Fabrication of Electrical Contacts on Individual Metal Oxide
Nanowires and Novel Device Architectures

Francisco Hernandez-Ramirez, Juan Daniel Prades,

Roman Jimenez-Diaz, Olga Casals, Albert Cirera,

Albert Romano-Rodriguez, Joan Ramon Morante,

Sven Barth and Sanjay Mathur

Xi

51

71

107

151

237

275

293



viii

Contents

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Chapter 15

Chapter 16

Chapter 17

Chapter 18

Functionalization of Nanoparticles, Nanotubes and Nanowires
by Surface-Initiated Atom Transfer Radical Polymerization
Jinying Yuan, Mi Zhou and Yingwu Yin

Synthesis and Applications of Nano-sized Ferroelectrics
via Mechanochemical Activation
L.B. Kong, Z. Xu and T.S. Zhang

Preparation and Characterization of Monoatomic Carbon Chains:
Unraveling, Field lon Microscopy, and Field Emission
Igor M. Mikhailovskij

Sequential Nucleation and Growth of Complex Nanostructures
by a Two-Step Strategy
Li Yang, Paul W. May and Lei Yin

Progress of Self-standing Diamond Film Fabricated by DC Arc Jet
Plasma CVD

G.C. Chen, F.X. Lu, B. Li, C.M. Li, W.Z. Tang, J.H. Song,

L.F. Heiand Y.M. Tong

Nanoshell Arrays: Fabrication and Enhanced Photoluminescence
Zhipeng Huang and Jing Zhu

A Strategy for the Incorporation of Trivalent Lanthanide lons
into Anatase Tio, Nanocrystals
Wengin Luo, Chengyu Fu, Renfu Li and Xueyuan Chen

Nanocrystallite Superhard Titanium Nitride Film in Multi-arc
lon Plating

Xiang Yu, Chengbiao Wang, Meng Hua, Yang Liu

and Shengli Ma

Embedded Optical-electrical Nanomateriales Fabricated
by lon Implantation
X.T. Zu, X. Xiang, S. Zhu and L.M. Wang

Structural, Dynamical and Optical Properties of Self-assembled
Porphyrins at the Mesoscopic Scale
Valentina Villari, Norberto Micali and Luigi Monsu Scolaro

Short Communications

Short Communication A

The Influence of Thiophene Addition on Catalytic Pyrolysis
of Poly (Dimethyl Siloxane)
K.F. Cai, C.W. Zhou, A.X. Zhang and J.L. Yin

309

331

371

409

435

459

479

509

525

559

603

605



Contents ix
Short Communication B
Nanofinishing of Cotton Textiles 615
N. Vigneshwaran and Virendra Prasad
Index 621



In: Nanotechnology... ISBN: 978-1-60692-162-3

Editors: C.J. Dixon and O.W. Curtines, pp. 3-50 © 2010 Nova Science Publishers, Inc.
Chapter 1
ELECTROCHEMICAL
NANOFABRICATION
Di Wei

Nokia Research Centre, c/o Nanoscience Centre
at University of Cambridge,
11 JJ Thomson Avenue, CB3 OFF, Cambridge, UK

Abstract

Nano- and micro-fabrications have been largely used in the applications such as integrated
circuits, micro/nano electro-mechanical systems (M/NEMS), micro-optics and countless
others. The methodology of nanofabrication can be divided into two types, top-down and
bottom-up processes, which themselves can be further divided. Top-down process refers to
approaching the nanoscale from the top (or larger dimensions), such as lithography,
nanoimprinting, scanning probe and E-beam technique etc.. In bottom-up fabrication
processes, the nanotechnology process builds nanoscale artifacts from the molecular level up,
through single molecules or collections of molecules that agglomerate or self-assemble. Using
a bottom-up approach, such as self-assembly enables scientists to create larger and more
complex systems from elementary subcomponents (e.g. atoms and molecules). In general, top-
down processes that transfer minute patterns onto material are more matured than bottom-up
processes. An exception is epitaxial processes that create layers through layer-by-layer growth
with registry at the atomic level.

Electrodeposition has actually been used for decades to form high quality, mostly
metallic, thin films. It has recently been shown that high quality copper interconnects for ultra
large scale integration chips can be formed electrochemically on Si wafer [1;2].
Electrodeposition has thus been shown compatible with state of the art semiconductor
manufacturing technology. The largest semiconductor companies, for example, IBM, Intel,
AMD, Motorola etc. are installing wafer-electroplating machines on their fabrication lines
[1]. The electrodeposition of Cu with the line width 250 nm was used in the mass-production
of micro-processor Pentium 111 in 1998. In 2003, the line width of the CPU was reduced to
130 nm in Pentium V. Electrochemistry was largely used in chip fabrication [3] and the
packaging of micro-electronics [4]. However, comparing with other nanofabrication
techniques, electrochemical nanofabrication is still a maiden area which needs further
development and fulfilment.



	2
	3
	4
	5
	6
	7

