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Micro-crack Detection in Silicon Solar Wafer through Optimal Parameter
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ABSTRACT

Micro-cracks in crystalline silicon wafer often result in wafer breakage in solar wafer manufacturing, and also their
existence may lead to electrical failure in post fabrication inspection. Therefore, the reliable detection of micro-cracks is
of importance in the photovoltaic industry. In this paper, an experimental method to select optimal parameters in
anisotropic diffusion filter is proposed. It can reliably detect micro-cracks by the distinct extension of boundary as well
as noise reduction in near-infrared image patterns of micro-cracks. Its performance is verified by experiments of several
type cracks machined
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Fig. 1. Cross kernel architecture of neighborhood inten-
sity in anisotropic diffusion filter.
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Fig. 3. Artificial micro-cracks machined in silicon wafer.
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Table 3. Results of S/N ratio

Smaller-the-better type characteristic

No S/N No S/N No S/N
1 -12.128 4 -12.1067 7 | -12.100
2 -12.0688 5 -12.0283 8 -11.927
3 -12.9573 6 -11.8453 9 | -11.834

Larger-the-better type characteristic

No S/N No S/N No S/N
1 -2.447 4 -2.41596 7 | -2.7152
2 -0.91716 5 -0.88263 8 | -5.7322
3 -0.25349 6 -3.20589 9 | -3.8373

Table 4. Results of factor by analysis of variance.

Smaller-the-better type characteristic

Factor Level
Sign
1 2 3
B K -12.3847 | -11.9934 | -11.9541
C t -12.1118 | -12.0081 | -12.2124
D a -11.9669 | -12.0033 | -12.362
Larger-the-better type characteristic
Factor Level
Sign
1 2 3
B K -1.20591 | -2.16816 | -4.09492
C t -2.5261 | -2.51067 | -2.43223
D o -3.79507 | -2.39015 | -1.28378
11,9541
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Fig. 6. ANOVA graph.
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Fig. 7. STC and LTC images for micro-cracks.
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