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ABSTRACT

GaN-based III-nitrides are promising materials for optoelectronic devices such as about blue light emitting diodes. Sapphire wafers

have been widely used as substrates for growing GaN-based devices. However, the lapping, polishing and etching processes for the

sapphire wafer were very difficult due o its high chemical and physical stability. Recently, several thinning techniques of sapphire

wafers have been reported, such as dry etching, chemical wet etching, mechanical polishing, and chemical mechanical polishing

(CMP). In this study, the combination of CMP and dry etching techniques was proposed for sapphire thinning. First, boron carbide

with 240 and 600 grit was used for the lapping process, and then the sapphire wafer was polished by the chemical slurry. The

thickness of the 2” diameter sapphire wafer can be reduced from 430 to 60 μm without generating serious cracks. Secondly, an

inductively coupled plasma (ICP) system was used to etch the (0001) sapphire wafer by the gas combination of Ar/N2/Cl2/BCl3.

The maximum etch rate over 195.4 nm/min could be obtained using 20%Cl2/80%BCl3. By the addition of 10%-Ar and in this

mixture, the etch rate can increase further to over 221.5 nm/min. Finally, thinning of the sapphire wafer down to 50μm has been

achieved by the combination of CMP and ICP techniques.
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