2013 2014

SiC

Development of highly efficient and high precision figuring and finishing technique
applying anodic oxidation for mold material made of SiC

Yamamura, Kazuya
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We proposed application of electrochemical mechanical polishing (ECMP), which is
using a slurry as the electrolyte, for fabricating an ultraprecise glass lens mold made of reaction
sintered silicon carbide (RS-SiC) material. RS-SiC is composed from SiC phase and Si phase, and SiC is
easily oxidized anodically whereas Si is seldom oxidized. We have experimentally obtained optimal
conditions in which oxidation rate of SiC and polishing rate of Si are same. By applying numerically
controlled ECMP using optimal conditions for planarization of RS-SiC substrate, flatness and surface
roughness are decreased from 808 nm to 184 nm and from 2.65 nm rms to 0.98 nm rms, respectively. Obtained
result indicates that developed technique enables us to realize figure correction and smoothing of RS-SiC
substrate simultaneously.
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