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(a) Valence-band spectrum normalized by a H-terminated Si spectrum and N K-edge XAS spectrum for 3.7-nm

SiN film on Si. Energies in XAS were calibrated to relative values from the VBM of Si. Differentiated XAS
spectrum is also shown. (b) Energy-band diagram obtained by photoemission spectra and x-ray absorption
spectra in SiN/Si heterostructure. (c) N 1s binding-energy positions in SiN films as a function of x-ray irradia-

tion time with the fitting results (solid curves).
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Fig. 2 Annealing-temperature dependence of (a) Si 2p and (b) Hf
4f core-level photoemission spectra in a HfSiO,/SiO, film on
Si. Hatched areas in (a) show the SiO, peak positions for
several SiO, layer thicknesses. (c) Schematic structural
changes with increasing annealing temperature are also
shown.
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Fig. 3 Chemical-state-resolved in-depth profiles of the SiO,/SiONy
stack film calculated by MEM analysis.
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