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High-Velocity Solid Particulate Deposition Technology for Ceramic Coatings
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Plasma processing, such as the dry etching process, is used in various processes during the manufacturing of electronic devices. Attention has
therefore been focused on the application of ceramic coatings to the inner walls of manufacturing equipment in order to improve plasma resistance
and corrosion resistance. Although the thermal spraying method, which has been widely used in recent years, can form a ceramic film by melting and
quench-solidifying ceramic powder, the occurrence of defects including cracks and voids in the film is a critical issue.

To address this issue, Toshiba Materials Co., Ltd. has now developed a high-velocity solid particulate deposition technology capable of creating a
fine ceramic film almost free from defects through the continuous deposition of ceramic powder without melting it. This technology is expected to
contribute to lengthening of the lifetime of manufacturing equipment and stabilization of manufacturing processes by realizing improvements in both
the quality of oxide ceramic films and the deposition of nitride ceramic films, which have been difficult to form using conventional methods.
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Relationship between particle velocity and particle diameter in various
coating technologies
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Differences between thermal spraying method and high-velocity solid par-
ticulate deposition technology
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Configuration of high-velocity solid particulate deposition equipment
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X-ray diffraction profile of aluminum nitride (AIN) film
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Scanning electron microscope (SEM) image of AIN film
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Comparison of characteristics of yttrium oxide (Y20s3) films formed by thermal
spraying method and high-velocity solid particulate deposition technology
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Comparison of Y203 films formed by thermal spraying method and high-

velocity solid particulate deposition technology
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X-ray diffraction profiles of titanium oxide (TiO.) films formed by thermal
spraying method and high-velocity solid particulate deposition technology
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