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Study on excited-electron transport through Si oxide thick films relating with
charge-up compensation during XPS measurement
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The purﬁose of this study is to clarify whether self-charge-up compensation
occurs in a "thick-insulator™ thin film whose thickness is larger than the mean free path of
electrons excited by X-ray irradiation. A Si oxide film with a thickness of 0.5 to 3.0 y m was
thermally formed on a Si substrate, the sample was irradiated with X-rays, and the peak energy of
the Si 2p photoelectron spectrum and the substrate current were measured simultaneously. The
resistance of the film was calculated by using the coupling capacitance theory for the Si02/Si
structure. As a result, it is suggested that the self-charge-up compensation occurs through the
transport mechanism in which the electrons excited in the Si substrate and injected into the Si0O2
thin film flow at the bottom of the conduction band.
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