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This thesis is entitled "Effects of microstructure of yttrium-based ceramics coating on plasma resistance™ and
composed of 6 chapters.

Chapter 1 “Introduction” mentioned particle contamination and process drift due to plasma etching or
fluorination of the chamber wall of the plasma etching equipment were serious problems. In order to solve these
problems, this thesis clarified the effects of the microstructure of yttrium-based ceramic coatings on plasma
resistance.

In Chapter 2, sintered Y,O3 ceramics with various grain sizes and porosities were fabricated under different
sintering conditions, and the effect of the microstructures of the Y03 ceramics on their plasma etching was
investigated. In the plasma etching of Y203 ceramics, it was clarified that crater-like plasma etching marks were
formed by selective etching from the pore edge and surface roughness was remarkably increased.

In Chapter 3, the effect of the microstructures of the Y,0O3 coatings prepared by different coating methods on
their plasma etching was investigated. The plasma etched the pores selectively and generated etching marks that
reflected the coatings’ pore shape and increased their surface roughness.

In Chapter 4, the effect of the microstructures of the Y ;03 coatings prepared by different coating methods on
their fluorination behavior was investigated. In fluorination of Y,03 coating, it was clarified that F element
diffused into the coating through open pores and yttrium oxyfluoride (YOF) layer was formed on the surface.

In Chapter 5, the effect of the microstructure of YOF coating prepared by aerosol deposition (AD) method on
plasma resistance was investigated. The YOF coating prepared by the AD method had highly dense
microstructure structure without any pores, and maintained the initial smooth surface roughness after plasma
exposure and suppressed fluorination. Based on these results, | proposed the YOF coating prepared by the AD
method as an ideal plasma-resistant ceramic coating that solves the problems of particle contamination and
process drift.

Chapter 6 "Conclusion™ summarized the results of each chapter and concluded this thesis.
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