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Investigation of Laser Scattering Pattern and Defect Detection Based on Rayleigh
Criterion for Crystalline Silicon Wafer Used in Solar Cell
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In this paper, patterns of laser scattering and detection of micro defects have been investigated
based on Rayleigh criterion for silicon wafer in solar cell. Also, a new laser scattering mechanism
is designed using characteristics of light scattering against silicon wafer surfaces. Its parameters
are to be optimally selected to obtain effective and featured patterns of laser scattering. The
optimal parametric ranges of laser scattering are determined using the mean intensity of laser
scattering. Scattering patterns of micro defects are investigated at the extracted parameter
region. Among a lot of pattern features, both maximum connected area and number of connected
component in patterns of laser scattering are regarded as the important information for detecting
micro defects. Their usefuiness is verified in the experiment.
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Fig. 3 Laser scattering mechanism
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Table 1 Surface roughness of silicon wafer

Wafer No. Rq(zm) Ra(ym) | Rz(ym)
1 0.300 0.239 2.083

2 0.259 0.206 1.695

3 0.273 0.213 2.987

4 0.256 0.201 2.079

5 0.254 0.200 1.912
6 0.243 0.196 1.750
7 0.294 0.232 1.969

8 0.281 0.226 1.578

9 0.246 0.191 2.150
10 0.267 0.212 2.925
Mean 0.267 0.212 2.113
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(a) Inc1dent angle 30° (b) Inc1dent angle 60° (c) Inc1dent angle 70° (d) Incident angle 75° (e) Inmdent angle 80"
Fig. 5 Laser scattering images according to change of viewing angle
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Fig. 6 Distributions of laser scattering intensity according to change of viewing angle
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Fig. 9 Maximum connected area of scattering for different incident angles of laser
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