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Research on Plasma-CMP technology,and

l? gg:m;euiﬁ\ﬁ?gmgm We have developed a novel, revolutionary processing machine to realize high-quality and high-efficiency

machining of ultra-hard-to process materials for the first time in the world. It is called Plasma CMP machine and
characterized with fusion of two technologies. The first technology is plasma-CVM, or P-CVM, which can achieve
highly efficient machining without introducing stress in the material. The second technology is CMP, which is
widely used for smooth and flat finishing. Here we will introduce two kinds of machines. The Type A is a basic
machine and the Type B uses more advanced and challenging configuration.

First, we will introduce the basic Plasma-CMP. This machine conducts CMP and P-CVM alternately in different
sections. In the CMP section, a work is pressed against a polishing pad with slurry in-between. This process
produces "pseudo-radical sites" only at the high spots on the surface through physical effect. Here, the
"pseudo-radical sites" means portions with weaker chemical bonding state.

Then, in the P-CVM section the atoms at the work surface are removed through chemical reaction in plasma.
The plasma is generated with radio-frequency power applied to reactive gas flowing through the center of
micron-size electrodes. The weakly bonded atoms in the "pseudo-radical sites" are removed faster than the
other place, realizing highly efficient flattening.

Next, we will explain Type B "Plasma-CMP" machine.

This machine embeds many micron-size plasma electrodes inside the CMP polishing pad. This way, the P-CVM
can be conducted simultaneously with CMP. Since the CMP slurry is supplied from the center of the pad, the
reactive gas for P-CVM maintains positive pressure to keep the slurry from entering the gas nozzle of the micro
electrodes. The slurry and the removed material are evacuated from the outer rim of the micro electrodes.
CMP flattens the surface and creates "pseudo-radical-sites" and P-CVM removes protrusions selectively. This
machine realizes in-situ flattening and smoothing of ultra-hard-to-process materials.
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