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Epitaxial CoSi, and NiSi in Si Nanowires,” Nano Lett. 9, 2337-2342 (2009).
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Homogeneous nucleation is rare except in theory. We observed repeating events of
homogeneous nucleation in epitaxial growth of CoSi, and NiSi silicides in nanowires of
silicon by using high resolution TEM. The growth of every single atomic layer requires
nucleation. Heterogeneous nucleation is prevented because of non-microreversibility
between the oxide/Si and oxide/silicide interfaces. We determined the incubation time of
homogeneous nucleation. The calculated and the measured nucleation rates are in
good agreement. We used Zeldovich factor to estimate the number of molecules in the
critical nucleus; it is about 10 and reasonable. A very high supersaturation is found for
the homogeneous nucleation.

. C.I. Tsai, P.H. Yeh, C.Y. Wang, H.W. Wu, U.S. Chen, M.Y. Lu, W.W. Wu, L.J.
Chen, and Z.L. Wang, “Cobalt Silicide Nanostructures: Synthesis, Electron
Transport and Field Emission Properties,” Cryst. Growth Des. 9, 4514-4518
(2009).
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Cobalt silicide nanostructures have been synthesized by a spontaneous chemical vapor
transport and reaction method. The temperature and the vapor flow rate were shown to
critically influence the growth of nanostructures. The effects of two main parameters on
the growth of nanostructures were discussed. The phases formed were determined by
the Gibbs free energy changes in the reactions. Various phases (CoSi, Co,Si) and



morphologies, such as single-stem nanowires, three-dimensional (3D) nanowire
networks, and aloelike nanostructures, have been synthesized. Very low turn-on field
(1.42 V/um) and good conductance obtained from field-emission and electrical property
measurements, respectively, indicate that CoSi nanowires are potentially useful for
electronic devices.

. L.J. Chen, and W.W. Wu, “In situ TEM Investigations of Dynamical Changes

in Nanostructures,” Mater. Sci. Eng. R (in press, 2010).

In situ investigation of the temperature induced phase transformation, structural and
chemical evolution of nanocrystals is important for understanding the structure and
stability of nanomaterials. Transmission electron microscopy (TEM), one of the most
powerful tools for characterizing nanostructured materials, is essential for the
development of nanotechnology. In situ TEM is a technique that allows a direct
observation of dynamic properties in nanoscale. Recent development of ultra high
vacuum TEM (UHV-TEM) further enables the investigation on atomic-scale materials
systems in a clean environment. The appropriate utilization of the UHV-TEM will be
beneficial in studying the fundamental mechanisms of dynamic reactions, formation of
transient phase, solid-state amorphization, epitaxial growth, growth kinetics and
evolution of defects. In this paper, we present the most recent progress in observing
dynamic processes in nanoscale by in situ UHV-TEM.

. W.W. Wu, C.W. Wang, K.N. Chen, S.L. Cheng, and S.W. Lee, “Enhanced
growth of low-resistivity titanium silicides on epitaxial Sip7Gegs on (001)Si

with a sacrificial amorphous Si interlayer,” Thin Solid Films



doi:10.1016/j.tsf.2010.04.090 (in press, 2010).
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Enhanced growth of low-resistivity self-aligned titanium silicides on epitaxial Sip7Geg 3
with a sacrificial amorphous Si (a-Si) interlayer has been achieved. The a-Si layer with
appropriate thickness was found to prevent Ge segregation, decrease the growth
temperature, as well as maintain the interface flatness and morphological stability in
forming low-resistivity C54-TiSi, on Sig7Geg3 grown by molecular beam epitaxy. The
process promises to be applicable to the fabrication of high-speed Si-Ge devices.

. S. W. Lee, S. H. Huang, S. L. Cheng, P. S. Chen, W. W. Wu, “Ni silicide
formation on epitaxial Si1-yCy/(001) layers,” Thin Solid Films
doi:10.1016/j.tsf.2010.05.015 (in press, 2010).

The formation of Ni silicides on Siy - yCy (y = 0.01 and 0.018) epilayers grown on Si(001)
has been investigated. The presence of C atoms was found to significantly retard the
growth kinetics of NiSi and enhances the thermal stability of thin NiSi films. For
Ni(11 nm)/Sip.952Co.01s S@amples, the process window of NiSi was shifted and extended to
450-700 °C. Moreover, there was an additional strain introduced into the Sis-,Cy
epilayers during Ni silicidation. This work shows the potential of Ni silicidation on Siy.,Cy
for device applications.
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