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Development of slurry-less electrochemical mechanical polishing machine for
wide-gap semiconductor substrates applying ultrasonic vibration
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Chemical mechanical polishing is currently the mainstream method for
polishing wide-gap semiconductor substrates, but it has many problems such as low processing
efficiency, high cost of the slurry to be used, and high environmental load. In order to solve these

problems, we developed a new slurry-less ultrasonic/anodization-assisted electrochemical mechanical

polishing process that softens the surface by anodization and removes the modified layer using
fixed abrasive grains with lower hardness than the base material. As a result, in the polishing of
4H-SiC (0001) substrates, the polishing rate of 3.2 py m/h, which is 64 times higher than the
polishing rate of 0.05 y m/h in mechanical polishing, was obtained by applying anodization.
Furthermore, by applying ultrasonic vibration to the wafer in addition to anodizing, we achieved a
polishing rate of 14.6 y m/h, which is 288 times higher than mechanical polishing.
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