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The high-k dielectrics gate stack, which was introduced into the Si-CMOS
technology, possesses a problem of electric dipole layer formation. In this research, the origin of
the electric dipole layer at oxide hetero-interfaces was investigated by means of molecular dynamics

simulation together with experimental methods. The oxygen-density-difference-accommodation
mechanism was found to be caused by the repulsive interaction between ionic cores of oxygen ions.
Furthermore, the migration of metal cation was found to be another important factor to determine the
orientation and magnitude of the dipole. This research addressed a heuristic approach using neural
networks, and that was found to be useful to predict the magnitude and orientation of the dipole at
the oxide hetero-interfaces.
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