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Chemical analysis of H-less SiN film with high-performance retention of
electric charge
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Physical and chemical properties of SiO, and SiN films were evaluated by hard-X-ray-excited
photoelectron spectroscopy and X-ray reflectivity. The FWHM of the Ols photoelectron spectrum for the
deposited- SiO; film after microwave plasma (SPA) treatment was improved to be comparable to that for
the thermal SiO, film. Moreover, it was apparent that the deposited- SiO, film was densified by the plasma
treatment, whose density was close to the density of the thermal SiO, film. On the other hand, it was
confirmed that oxygen existed in the H-less SiN film that had a less amount of hydrogen than in
conventional SiN films, and also confirmed that the intermediate states was found in the Sils photoelectron
spectrum. We assume that these results may contribute to an increase of the charge trap site in MONOS-
type memories.
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