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Detailed analysis based on the stochastic theory is essential for
controlling the creation of defects in highly reliable devices. In this study, we focus on the
defect creation process in Si substrates due to plasma exposure and the detailed behavior of oxygen
vacancies in metal oxides under the electrical stress. The defect creation in Si substrates was
found to obey the following two-step process, i.e., the progressive and saturation phases. In
addition to a statistical formulation for the saturation phase, the stochastic effect was confirmed
to be a key to the description of the defect creation in the progressive phase. An analytical
formula based on stochastic differential equation was found to describe the cycle-to-cycle current
trajectories under the electrical stress. The implementation of the stochastic theory discussed here

is extremely important in designing of future highly reliable devices.
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