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Vapor Etching Method for Diamond Wire Sawn Multicrystalline
Silicon Wafers

LIU Xiao-mei, CHEN Wen-hao, LI Miao, ZHOU Lang
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Abstract: Vapor etching was used to etch diamond wire sawn multicrystalline silicon wafers. The vapor
was produced from 2 g silicon wafer adding into HF-HNO,-H, O acid mixture solution (400 mlL, in the
volume ratio of 6:3:1) to reaction at room temperature. Diamond wire sawn multicrystalline silicon
wafers were etched in vapor. Etching for 4 min, saw marks can be removed and honeycomb etched pits
were densely covered with silicon wafer surface. The reflectivity of silicon wafer decreases remarkablely
by using the vapor etching methods. The reflectivity of the silicon wafers by vapor etching is low to
19.51%. The micro-roughness of diamond wire sawn mulicrystalline silicon wafers etched with vapor

method is actually about 20 % higher than that of etching with traditional acid mixture solution method.
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Fig.1 Schematic representation of the vapor texturing setup
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Fig. 2 SEM micrographs of DWS wafers after etched
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Table 1 Roughness in 120 pm unit of diamond wire sawn
silicon wafers by acid mixture solution texturing and

vapor texturing

Acid mixture solution

Sampling . Vapor texturing
. texturing
unit
R,/pm R,/pm R, /pm R,/pm
1 0. 46 1. 83 0.53 2.09
2 0. 36 1.43 0. 46 1.99
3 0. 38 1. 63 0.42 2.02
4 0.41 1. 84 0. 54 2.05
5 0. 44 1.77 0. 50 2.18
Average 0.41 1.70 0.49 2.07
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Fig. 3 Reflectivity curve of DWS multicrystalline

silicon wafers
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Fig. 4 Weight loss of silicon wafers with the etching time
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Fig.5 Micrographs of diamond wire sawn multicrystalline

silicon wafers (laser confocal micrographs)
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