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Dr. Jam Sorooshian, Ph.D.

Intel Corporation
OTD Die Prep Engineering Mngr Hillsboro, OR 97123

In this research, Dr. Toshiro Doi and his team have taken a practical and
systematic approach to characterize ultraprecision processing of hard to
process materials on every level. The CMP/P-CVM fusion processing
proof of concept demonstrated in this manuscript is a true sign of the
cutting edge possibilities that lay ahead for semiconductor and photonic
industries. The process and hypothetical equipment set proposed in this
research offer both an operational solution as well as technical solution
to the long lasting challenge of having a manufacturable process for the
efficient removal on substrates such as SiC, GaN and Diamond. Results
demonstrated by this team offer a high quality prospect for industries to
adopt these hard to process materials with greater acceptance and begin
integration within their processes, “leading to a most expected develop-
ment of diamond devices.”
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Dr. Tadao Hashimoto,
SixPoint Materials, Inc. CEO/CTO Buellton, CA 93427

I think this research is highly valuable because it proposed a novel concept of
fusing two unique technologies and demonstrated proof of concept. The research
focuses on development of highly efficient precision machining of hard-to-
machine materials such as sapphire, silicon carbide, gallium nitride and even
diamond. These materials are highly important for next-generation semiconduc-
tor devices such as power transistors and light emitting diodes, which will greatly
contribute to reduce energy consumption and loss. However, these materials are
extremely hard to machine and chemically inert. People can't simply extend the
polishing technology in silicon semiconductors to develop highly efficient
precision machining of these hard-to-machine materials. A technological
breakthrough with a novel idea and a concept are needed. The research by
Professor Doi, Professor Sano and their colleagues is quite innovative because
they combined two important technologies - chemical mechanical polishing
(CMP) and plasma chemical vaporization machining (P-CVM). They developed a
new machine which enables to expose atmospheric plasma to the material
surface during CMP. The team succeeded in demonstrating the proof of concept
of the technology. The polishing of SiC and GaN using the combined machine
showed high material removal rate without deteriorating the surface roughness.
The team also demonstrated the polishing of diamond which is extremely
challenging. The outcome of the research project will have a significant impact on
future development of ultra-precision machining of hard-to-machine materials. I
strongly hope this technology will be commercialized.
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