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Surface reaction kinetics in no-thermal equilibrium states: Simultaneous
observation of strain and reaction rate by surface analysis methods
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Simultaneous observation of Si02 growth rate (dX0/dt) and amount of strained

Si atoms in Si dry oxidation at Si02/Si(001) interfaces revealed that the oxidation rate
enhancement due to rapid cooling as well as due to rapid temperature raising is caused by the point
defect generation resulting from the difference of thermal expansion coefficient between Si and
Si02. It was found that vacancies present at Si02/Si interfaces are chemically activated for 02
through trapping of majority carriers and the resultant chemisorbed 02, 02(chem), are dissociated by
additional trapping of minority carriers, leading to Si02 growth. The vacancy-promoted Si02 growth
model is consisted of a single step oxidation loop A with once 02 dissociation and a double step
oxidation loop B with twice 02 dissociation. The amount of 02(chem) estimated from O 1s spectra
showed a good linear correlation with dX0/dt, giving clear evidence for the vacancy-promoted Si02
growth model with reaction loops A and B.
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