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Quantitative Evaluation of Electron Irradiation Damage on SiO»/Si with AES.
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The scanning Auger microprobe is widely used for the analysis of sub-micron region of industrial
products. The electron irradiation damage on silicon dioxide is usually estimated from the slightly changes
of the peak shapes qualitatively. It is, then, very important to determine the electron irradiation damage on
silicon dioxide quantitatively. We proposed a simple measurement method to determine the decomposition
cross section of SiO2/Si sample due to electron irradiation from intensity measurement of SiLVV peak. The
critical electron dose for SiO2 can be calculated from values of the SiO2 decomposition cross section and
that of Si.
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Fig.1 Carbon contamination on the SiO2/Si after
chemical treatment. Wash with (a) Acetone+
Diethyl-Ether, (b) Isopropyl Alcohol for
18hours, (¢) H202+H2S04 Solution and
(d) to (g) Heat treated of 1, 2, 4, and 17hour
at 400C in air.
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Fig.2 AES survey spectra. (a) As received specimen,
(b) specimen washed with Acetone+Diethyl
-Ether and Ha0O2+H2S04 solution.
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Fig.3 Changes Si LVV Auger peak-shapes during
electron beam irradiation on SiO2 .
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Fig.4 Measurement results of Si LVV metallic peak
intensity as a function of electron dose.
open circles: measurement vaiue.
solid line  : curve fit results (with E£q. 5)
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Fig.5 Measurement resufts of SiLVV metallic peak
intensity as a function of electron dose.
A primary electron energy is (a) 3keV,
{b) 10keV and (c) 15keV.
open circles: measurement value.
solid line : curve fit results (with Eq. 5)
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Fig. 6 Critical electron dose determined present work
as a function of primary electron energy.
@ : critical electron dose of 1% decomposition of SiO2

A : critical electron dose of 5% decomposition of SiO2
M : critical electron dose of 10% decomposition of SiO2
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