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Abstract

The damaged layer formed on a Si(100) surface by
low-energy (300-600 eV) rare-gas (Ne, Ar, or Xe) ion
bombardment was analyzed in situ by x-ray
photoel ectron spectroscopy (XPS). The XPS analysis
showed that an amorphous Si (a-Si) layer with a
thickness of 1-3 nm was formed and saturated by a dose
of 10"°cm™ irrespective of the ionic species. It also
showed that the thickness increased linearly with the ion
energy and that Ne ions formed the thickest a-Si layer.
The XPS analysis has been confirmed by transmission
electron microscopy. The process of the a-Si layer

ooooo

formation with asmall dose of ions can be explained in
terms of the Poisson process. Asaresult, the size of an
a-Si region formed by single ion bombardment was
estimated. The region, which is supposed to have a
cylindrical shape, has aradius of 0.2-0.4 nm and a
height of 1-3 nm for each ionic species and energy. In
situ XPS analysis of the Si surface bombarded with ion
beams reveal ed the growth process of the a-Si layer in
addition to the dependence of the thickness on the ionic
species, energy, and dose.
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Si 2P spectra of avirgin surface (a) and an ion
bombared surface (b). In (b), Si 2p spectra of
acrystalline (virgin) surface and an
amorphized surface used for the curve-fitting
are a'so shown.
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Fig. 2  Thethickness of aSi layers as afunction of

Ar ion dose for different ion energies.
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Fig. 3  Thethickness of aSi layers as afunction of

ion dose for different ionic species.
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Fig. 4 Thesaturated a-Si layer thickness as a function

of ion energy for different ionic species.

Table 1 Thickness of the saturated a-Si layers
determined by TEM images.

Bombardment ion species Thickness (nm)
Ne 3.3+ 08
Ar 2.7+ 04
Xe 24+ 04
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400 eV for each ion bombardment.
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Fig. 6 A mode of a-Si layer formation.
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