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The local valence electronic state of the surface, interface, and substrate for Siz;Ny ultrathin
films thermally grown on a Si(111)-7x7 [Si3N4/Si(111)] have been investigated using Si-Ly3VV
Auger-electron Si"*-2p photoelectron coincidence spectroscopy (n represents the number of nitrogen
atoms bonded to the Si). A series of the Si-L;3VV Auger-electron spectra (AES) measured in
coincidence with Si”"-2p photoelectron (Si-Ly3VV-Si"*-2p APECS) of ASi3N4(0001)/Si(111)-8x8 with
the thickness of =1.8 A [ corresponding to =1.2 ML (monolayer, 1 ML = =1.45 A)] indicate that the
local valence electronic states in the vicinity of the Si”" sites shift to the deeper binding-energy side as
n increases. And, a series of Si**-L,;VV AES measured as a function of the Si;N, thickness shows that
the binding energy at valence-band maximum (BEygym) of Si*" (Si;N,) shifts =1.8 + 0.7 eV toward
Fermi level as the thickness of the SizNy film of ASi3sN4(0001)/Si(111)-8x8 decreases from 3.6 A (2.5
ML) to 0.7 A (0.5 ML). These shifts are attributed to the effect of either the local valence electronic
state of Si"" binding to Si** through the N atom or the islands size of $Si;N4(0001). Finally, we
compared the Si-Ly;VV-Si**-2p APECS of £-SisN4(0001)/Si(111)-8x8 with the thickness of 3.6 A (2.5
ML) with that of Si3N4/Si(111)-quadruplet with the thickness of 3.6 A [2.3 ML, (1 ML = 1.56 A)].
This result indicates that the BEypm of the later shifts by =0.9 + 0.3 eV toward the Fermi level relative
to that of farmer. This shift is attributed to the effect of the local valence electronic state of Si""
binding to Si*" through the N atom.
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