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We have established a new preparation method for evaluation of SiO2 films. The method ‘graded etching,’ a good

replacement of conventional step etching, enabled us to analyze the SiO2/Si interfaces in detail with much less efforts.
We evaluated three kinds of SiOz2 films (HCI, dry and wet oxides) after graded etching. The results of XPS showed
presence of a SiOx (0<<x<2) rich transition layer near the SiO2/Si interfaces. The AFM images indicated that SiO2
films are etched spottily at the beginning of etching and the roughness of the Si interfaces is dry >wet>HCI.
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Figure 1. Schematic illustration of the Si chip (top)
and its cross section (bottom) after graded etching.
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Figure 2. Schematic illustration of the points
measured by AFM.
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Figure 3. The change of the surface roughness and the
SiO2 thickness after graded etching (HCI oxide film).
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Figure 4. The points measured by XPS and their
Si0z2 thicknesses.
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Figure 5. XPS Si2p spectra of the points 1 - 5.
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Table 1. The result of difference spectrum by XPS.
The number of each XPS spectrum corresponds to
that in Figure 4.

iﬁiﬁf Si0z (%) | SiOx (%)
1-2 89 1
3-4 89 1
4-5 67 33
(0<x<K2)
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Figure 6. The change of the surface roughness and the
SiO2 thickness after graded etching (dry oxide film).
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Figure 7. The change of the surface roughness and the’
SiOz2 thickness after graded etching (wet oxide film).
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Figure 8. The plots of Rms vs SiO2 thickness.
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Figure 10. Schematic illustration of the cross section of SiOz2 films.
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