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SR-photoemission analysis on the anomaly found in the growth kinetics of
ultrathin oxide film on Si(110) surface
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Initial oxidation of Si(110)-16 X 2 clean surface, a key technology in the next-generation CMOS technology,
has been studied by real-time synchrotron radiation photoemission spectroscopy (SR-XPS). As a result, a rapid
initial oxidation regime was found to exist on this surface, which is not present on other crystal orientations
like Si(001). The rapid initial oxidation is accompanied by decrease of the Si 2p subpeak that is related to
Si(110)-16 X 2 reconstruction, suggesting the preferential oxidation at the pentagon pair, the building block of

the 16 X 2 reconstruction, being the major cause for this rapid initial oxidation.
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Fig. 1 Time evolution of Ols photoemission spectra.
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Fig. 2 Oxygen uptake curves on Si(110) (open circles) and
Si(001) (solid line) surfaces.

_23_



(a)

: P ossgon = 11107 (Pa)
T, =540(C)
0.Dose=0iL)

(b)

R, igon = 1.1x107 (Pa)
Ty, =540(C)
O.Dose=1.2(L)

Photoemission intensity (arb. units)

6 4 2 0 -2
Relative Binding Energy (el)

Fig. 3 Photoemission spectra of Si 2p core level from a

surface (a) before and (b) after O, exposure of 1.2 L.
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