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Basic study for development of inch-scale diamond wafers
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The purpose of this study has been to develop the fundamental technologies
about a large-area and low-cost fabrication of diamond wafers for the realization of next-generation
diamond power devises. We report that freestanding diamond films were fabricated by a new
self-separation method. Thick poly-crystalline diamond films were grown on poly-crystalline Ni
substrates by microwave plasma-enhanced chemical vapor deposition after the substrates were
saturated with carbon via a saturation process using a carbon solid solution. This saturation
process suppressed the erosion of diamond nuclei on the Ni substrates. During the cooling process
after diamond growth, the carbon atoms dissolved in the Ni substrates became supersaturated and
precipitated as graphite interlayers at the diamond films/Ni interfaces. The graphite interlayers
caused the thick diamond films to spontaneously separate from the Ni substrates without cracking,
allowing the Ni substrates to be reused.
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