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Oxide Layer Growth in High-Pressure Steam Oxidation
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Abstract

This paper shows experimentally that oxide layer on the p-type Si-substrate can grow at low
temperature(500°C ~600°C) using high pressure water vapor system. As the result of experiment, oxide
layer growth rate is about 0.19A/min at 5007C, 0.43A/min at 550C, 1.2A/min at 600°C respectively.
So, we know oxide layer growth follows reaction-controlled mechanism in given temperature range.
Consequently, granting that oxide layer growth rate increases linearly to temperature over 600C, we
can expect oxide growth rate is 5.2A/min at 1000C. High pressure oxidation of silicon is particularly
attractive for the thick oxidation of power MOSFET, because thermal oxide layers can grow at
relatively low temperature in run times comparable to typical high-temperature, 1 atm conditions. For

higher—temperature, high~pressure oxidation, the oxidation time is reduced significantly.
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Fig.1 Schematical view of the high pressure
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Fig. 2 Relationship between oxide thickness
and time in high-pressure steam
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Fig. 3 Relationship between oxide thickness
and temperature in high-pressure steam
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Fig. 4 Extrapolation of oxidation rate
in high-pressure steam
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