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Abstract

Silicon germanium (SiGe) has become an attractive semiconductor material in recent years because of its
outstanding behaviors. However, due to lattice mismatch between Ge and Si, several phenomena may be
occurred in their growth and post-treatment including roughed surface, interdiffusion, and partial strain
relaxation of SiGe epilayers. Thus, the relation between strain relaxation and wear behavior on the
post-thermal treated SiGe epilayers was investigated through nano-scratch technique.

Firstly, ultra-high vacuum chemical vapor deposition (UHVCVD) was employed to deposit SiGe
epilayers on the Si substrate with different thickness (300, 500nm, and superlattices structure). From X-ray
diffraction (XRD), atomic force microscopy (AFM), and transmission electron microscopy (TEM) analysis, a
good epitaxial quality of SiGe epilayers were obtained.It is difficult to access both the propagation of the
dislocation and thermal reliability of annealed SiGe epilayers. It is suggested that the lager the thickness of the
films was, the more unstable the structure exhibited. In addition, the SiGe epilayers with different annealed
conditions exhibited the increase in lateral forces, indicating the higher wear resistance in annealed SiGe
epilayers.

Besides, Si/SiGe superlattice exhibited enhanced elastic modulus compared with single films. Subsequent
thermal treatment and nanoindentation, nanoscratch analyses, found that the hardness and elastic modulus
were increased with increasing thermal treatment temperature. It was suggested that SiGe superlattice
structure could enhance the structure strength and make them more resistant to wear deformation by post
annealing heat treatment.

Keywords: Silicon germanium, Ultra-high vacuum chemical vapor deposition, Nanoscratch.
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Message from The PaperCept Conference/Journal Management System

Message originated by Chris Bailey
Dear Ms. Ai-Huei Chiou,

On behalf of the IEEE Nano-2011 Technical Programme
Committee we are pleased to confirm the provisional
acceptance of your paper (Id: 318):

Title: An Analysis on Synthesizing Large-Area Silicon
Nanowire Arrays by Electroless Metal Deposition

- for inclusion in the IEEE-NANO-2011 conference
proceedings,

- for presentation as: Oral presentation

- in the Technical Programme Track: Nanomaterials:
Nanomaterials Characterization and Applications 11
- and for publication in IEEE Xplore

Note that the final submission deadline has been extended
to June 30th. In case you are having difficulty generating
Xplore compliant PDF file, starting 20th of June NANO will
have access to IEEE PDF Xpress (a PDF generation service).
The information about that service will soon appear on:

http://ieeenano2011.org/call-for-papers/author-information/

Your Track and Session Co-chailrs are your primary resource
for further information. Contact information can be found
under the “Contact” tab on the IEEE NANO-2011 website at:
http://ieeenano2011.org/

1. This provisional acceptance will become definitive only
after we have received the following from you:

a. completed manuscript

b. signed IEEE copyright form

c. completed conference registration

Information for submission of the manuscript and copies of

the copyright form are available at

https://nano.papercept.net which can be accessed from the
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IEEE NANO-2011 website at: http://ieeenano2011.org/

2. Please note the following deadlines:

a. Submission of the manuscript and copyright right forms:
30th June

b. Conference pre-registration discount rates: 15th July

Authors who do not submit their manuscripts and copyright
forms by 30th June 2011 who do not register by the 15th
July will have their paper withdrawn from the conference.

We encourage you to carry out these actions very promptly.
In addition, we strongly advise you to book your rooms with
the conference hotel, since these are very limited. If you
need an invitation letter for a visa, you need to request
it very soon during the on-line pre-registration process.

Thank you for your contribution to IEEE NANO-2011 and on
behalf of the Technical Programme Committee we look forward
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An analysis on synthesizing Large-Area Silicon Nanowire Arrays by Electroless Metal Deposition
*A.H. Chiou, J.F. Lin, C.K. Su, C. Y. Hsu, W.F. Wu, C.P. Chou

Abstract —One-dimensional semiconductor nanostructures have demonstrated to be good materials for novel
nanoscale optoelectronics and high-sensitivity molecule sensors. Recent years have seen increased attention given
to silicon nanowires (SiNWSs), owing to their unusual quantum-confinement effects for developing various applied
device, such as optoelectronics, biosensor, and other devices. The key application is the geometric control of
fabricated SiNWs including their lengths, sizes, and orientations. Therefore, in this paper, simple and convenient
approach to generate SiNWSs of single-crystalline, well-aligned, and large area has been directly synthesized on
p-type (100) silicon wafer via an electroless metal deposition (EMD) method. The experimental results show that
microstructures of SiNWs have been observed at the concentration ratio of 0.02M: 4.6M for AgNO3/HF at 50°C
with different chemical etching time.

Growing structures and physical properties of the SINWs arrays were analyzed and investigated by the
scanning electron microscopy (SEM), Raman Spectrum, and X-ray diffraction spectrum (XRD), respectively. The
following experimental results were obtained: (1) the length of SINWSs arrays which are grown on the (100) wafer
shows a linear relationship with the reaction etching time; (2) the Raman peak of the SINWSs shows a downshift
and asymmetric broadening due to the phonon quantum confinement effects and intensity enhancement, compared
with that of bulk crystal silicon; (3) the XRD analysis indicate that highly dominant peak at 69° is belong to (004)
silicon plane.

It has been observed that the best quality of SINW arrays can be obtained by electroless metal
deposition(EMD) which is simple and low cost. These large-area SINW arrays could be expected to have favorable
applications in bio-technology, optoelectronic devices or so on.

Keywords: Si nanowires arraty (SiNWs), electroless metal deposition(EMD), chemical etching
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