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Creation of thin films with non-equilibrium crystal structure by self-assembled
hetero-epitaxy

Matsuda, Kenji
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Using differential pressure sputtering (DPS) apparatus in which sputtering
atmosphere of both sides chamber can be controlled independently, we have tried to prepare double
layered films consisting of nitride and oxy-nitride films in order to create a new non-equilibrium
crystalline phase by hetero-epitaxy between metal nitride layer and metal oxy-nitride layer.

In the case of AIN (lower)/AION (upper) double layered films, AI603N4 phase in the upper layer was
obtained under atmosphere over 0.04 Pa of nitrogen partial pressure. C-axis of the AIN phase was
parallel to the direction of film growth. In contrast, c-axis of the AION phase of the upper layer
was almost perpendicular to these directions. On the other hand, a new TiON phase containing TiOO.
34N0.74 even in a single layered film. But, it was difficult to control structure of TiON films of
upper layer by self-assembled hetero-epitaxy in the case of TiN (lower)/TiON (upper) double
layered films.
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