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Thickness Evaluation of Thin Silicon Dioxide
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To accurately evaluate the thickness of thin silicon dioxide formed on silicon substrate the
combination of X-ray photoelectron spectroscopy (XPS) and ellipsometry was used. The XPS is of
benefit to evaluate the thickness of thin oxide which is thinner than ten nm, while the ellipsometry
gives the accurate thickness for the thicker oxide. With the combination of XPS and ellipsometry,
XPS has a good reference which thickness is certified by ellipsometry and ellipsometry has a good
measure to evaluate very thin oxide which thickness is estimated by XPS. The problems on the
evaluation of thin silicon dioxide are also pointed out.
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Fig.1. Si2p spectra of SiO,(4.2 nm)/Si
samples which were dipped into 0.5% HF
solution for (a) 5 min, (b) 5.5 min, (c) 6.5
min and (d) 7 min. Detection of
photoelectrons was surface normal. Plots (b)
to (d) are shifted.
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Fig.3. Estimated thickness of oxide layers
of Si0,/Si by XPS and by ellipsometry.
Note that XPS gives little error bar on
estimated thickness.
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Fig.2. Estimated thickness of oxide layers of
SiO,/Si as a function of the ratio of Si*
intensity to Si bulk intensity. Two series of
plots were calculated for two Inelastic Mean
Free Path (IMFEP) of 3 nm and 2.5 nm.
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Fig.4. Si2p spectra of SiO,(4.2 nm)/Si
samples which were dipped into 0.5% HF
solution for (a) 5 min, (b) 6.5min and (¢) 7
min. Detection of photoelectrons was 75
degree from normal.
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