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Understanding and control of silicon surface oxidation by supersonic molecular
beams and synchrotron radiation real-time photoelectron spectroscopy

Yoshigoe, Akitaka

3,400,000

C1)
(n.p)

loT Al Society5.0

The precise control and understanding of silicon gSi) oxidation are crucial
for the advancement of Si-based field-effect transistors, which serve as fundamental components in
information and communication technologies. This study employed synchrotron radiation photoelectron
spectroscopy and supersonic oxygen molecular beams to clarify oxidation mechanisms at atomic levels.
By investigating oxidation rates, valence states, surface adsorption states, interfacial strain,
and electronic states under varying conditions of temperature, pressure, and doping (n/p), we
elucidated the roles of released Si atoms and defects generated via oxidation as reaction sites. The
reactions at defect sites where molecularly adsorbed oxygen is present were clarified. Our
methodologies were applied to other reaction systems to obtain a deeper understanding of Si
oxidation. Additionally, we explored process conditions for the efficient oxide film formation, to
contribute to the optimization of FET performance.
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