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Catalyst-referred etching (CARE) is considered as a promising method to
smoothen hard-to-work materials, like wideband gap semiconductors, with damage-free and efficient
properties. In this project, to provide appropriate guidance on improvement research of the method,

etching reaction mechanisms in the atomistic level are analyzed, as well as we are proactive in
improvement of analyzing method such as meta-dynamics. We analyzed SiC-H20-Pt and GaN—H20 Pt
systems where etchant chemical is replaced from hydrogen fluoride applied in previous research to
water molecule as a safety material. The reactions of dissociative adsorption of water molecule are
analyzed by means of the first-principles calculations. The reaction barriers are found to be
sufficiently low which is good agreement with experimental results.
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