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In this study, we have developed the removal and deposition technologies for
metals toward the wiring of electronic devices using hydrogen without using toxic chemicals with a
heavy environmental load. By using high-density hydrogen plasma, a Cu etching rate attained to more
than 50 times higher than that of low-pressure hydrogen plasma. In addition, by adding water or
nitrogen to pure hydrogen plasma, more efficient copper etching could be achieved. The water-mixed
hydrogen plasma also possessed etching potential for refractory metals such as Mo and W. Besides, a
metallic copper film formation on a substrate was succeeded by using a copper compound produced
through the etching reaction as a film precursor. Furthermore, it was confirmed that the metal
surface after the pure hydrogen plasma treatment excited the localized plasmon.
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