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Surface Characteristics and Its Mechanical Performance of Diamond Wire

Sawn Silicon Wafers

YANG Ye-yuan
(Manufacturing Institute, Georgia Institute of Technology, Atlanta GA 30332, USA)

Abstract: The surface morphology and fracture properties of diamond wire sawn silicon wafers were ana-
lyzed. The cutting mechanism and some key challenges with diamond wire sawing are also discussed. Diamond
wire sawing has the advantages of low surface roughness and better thickness uniformity, but endures a disad-
vantage of fracture strength anisotropy. Higher mechanical property exists in the direction perpendicular to the
saw marks, but lower in the parallel direction. This performance difference results from the unidirectional sur-
face microcracks, which is further tied closely with the cutting mechanism. Diamond wire sawing belongs to
the two—body wear process, where the scratching is dominated, but with a small amount of brittle fracturing at
meantime. Due to the flexibility of the cutting wire and the variation of the diamond grain size, shape, and dis-
tribution, there may exist cutting discontinuity and instability in the sawing process, which then produces rela-
tively large surface microcracks. Meanwhile, amorphous silicon may formed in the scratch grooves. To im-

prove the cutting performance, the improvement of diamond grits should be pursued.
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Fig. 1 Schematic diagram displaying the operational prin-

ciple of a multi—wire slurry sawing
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Fig. 2 SEM image of diamond wire sawn wafer surface and 3D surface topographical map of silicon wafers
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Fig. 3 Correlation between the wafer thickness and its lo-

cation along the cutting wire
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Fig. 4 Schematic diagram of wafer thickness variation
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Fig. 5 Weibull distribution of fracture strength and its re-
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Fig. 6 SEM image of surface cracks on a wafer
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Fig. 7 SEM image of a diamond coated wire
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Fig. 8 Optical image of strip structure on a textured sur-
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