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Development of mechanical + chemical hybrid manufacturing technology of sapphire
crystal wafer
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Mono-crystal sapphire (a -Al203) is a multi-functional material with
excellent physical and chemical properties and has been widely applied in optical and electronic
products such as light emitting diodes (LEDs) and cover-glass for mobile devices. However, o -Al203

is very difficult to be finished because of its "excellent” physical strength and chemical
stability.
This stugy has developed the fixed-abrasive CMG (Chemo-mechanical-grinding) process by integrating
both chemical reaction and mechanical grinding into a one-stop process, which shows advantages in
finishing efficiency, geometric controllability, and waste disposal. The research project involves
manufacturing process development of BAP ébinder—free abrasive pellets) for CMG wheel, elucidation
of the removal mechanism of sapphire based on its material property, and related metrology methods
fo; remote monitoring of process and evaluation of the sub-surface damage of processed sapphire
wafers.
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