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Investigation of CMP Mechanism of GaN Wafer and Development of High-Efficiency &
High-Quality CMP Machine using Fixed Abrasive Tape

Kuriyagawa, Tsunemoto
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The reaction dynamics of the Ga atom separation from the GaN substrate

surface were visualized with quantum molecular dynamics simulation. The calculation results revealed
that hydroxyl-terminated nanodiamond (ND) abrasive grains easily extract the Ga atoms of the GaN
substrate in chemical mechanical polishing (CMP) process and exhibit high chemical reaction
activity. The calculation also clarified that OH radical assistance actively helps the surface Ga
atoms detach of the GaN substrate. Based on these findings, we developed an ND-containing CMP tape
and a prototype of the tape CMP processing capable of generating hydroxyl radicals via
ultrasonic-assisted implosion of ultrafine bubbles. The results of polishing experiments of the GaN
substrates with these inventions showed that the processing rate increased about 2.7 times compared
with the case of using purified water without deterioration of the surface roughness and increase of
the damaged layer.
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