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Breakthrough in the ultra-precison polishing process of diamond substrates as an
ulimate device
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In order to establish the high-efficient ultra-precision polishing process of
super hard materials such as diamond, GaN, SiC and so on for green-device application, we have proposed
two unigue process technologies; 1) the pre-process under the addition of quasi-radical field, and 2) the
Plasma fusion CMP technology which is quite unique and first in the world.

1) We have shown the following polishing mechanism. By femto-second laser radiation the ultra-thin
crystal surface layer becomes amorphous and changes to the minute ripple structure. The surface structure
change facilitates surface oxidation during CMP process and causes removal rate increase.

2) We have designed and made the two types of Plasma-fusion CMP machine which can realize the above
polishing mechanism; basic type "A" and challenging type "B". Using those machines we have polished the
diamond surface. The polished surface was proved to have quite suitable quality for epitaxial growth of
semiconductor device application.
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