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Valence Band Offset at Si;N,/Si Interface Formed by Radical Nitridation
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To clarify the electronic band structure at Si;N,/Si interface formed by radical nitridation, soft-X-ray-excited
angle-resolved photoemission from Si 2p, N 1s, and O 1s core levels, and valence band were measured for
nitride films formed on Si(100), Si(111) and Si(110) by the radical nitridation with energy resolution of 100
meV and the same probing depth. It was found from the analyses of the experimental data that the crystal
orientation of Si substrate does not affect the discontituity at the valence band maximum at the interface. This

implies that the interface dipole at the Si;N,/Si interface formed by the radical nitridation is randomly oriented.
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Fig. 1 Intensity ratios I(O 1s)/I(N 1s) and I(N 1s, HBE)/
I(N 1s, LBE) as function of TOA. Here, I(O 1s) and I(N
1s) denote the intensities of N Is and O 1s spectrum,
respectively, and I(N 1s, HBE) and I(N 1s, LBE) denotes
intensity of high BE part and low BE part of N 1s spectrum,
respectively.
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Fig. 2 (a) Spectral intensity ratios I(O)/I(N) and I(I)/I(N) as
a function of TOA measured at a PE of 1050 eV for the
nitride film formed on Si(100), (b) those on Si(111), and (c)
those on Si(110).
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Fig. 3 VB spectra arising from nitride films formed on
Si(100), Si(111), and Si(110) measured at TOAs of 15 “and
80 °and a PE of 950 eV. VB spectra arising from Si;N,
magnified tenfold and those measured at a TOA of 80°
magnified twentyfold are also shown to clearly indicate the
VBM of SiO, and that of Si;N,, respectively.
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