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[ Abstract] The traditional detection method of chip surface defects, which is based on two — dimensional image processing
techniques, is lack of sufficient feature information so that the detection rate for small appearance defects is not as high as expected.
In order to design a detecting scheme for small surface defects of advanced process chips, a feature enhancement method for chip
defects based on Gabor transform is proposed. Firstly, the surface of a chip is photographed by using photometric stereo techniques
as well as the operator is performed to get the surface albedo image with rich feature information. Then, the surface albedo image
can be filtered by Gabor transform to obtain the image enhanced by local feature information. Experiments show that the resolution of
small surface defects can get 0.04 mm after the pictures are processed by the method proposed in this paper. Compared with the
traditional two—dimensional image technique, the results of the proposed method is improved by an order of magnitude.
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Fig. 1 Chip micro—defect detection scheme diagram
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Tab. 1  Corresponding image quality evaluation value table for

different incident angles

WA R A

W4

30° 9 45° 3 ffy 60° & ffi

Brenne PF %L 1.92E8 2.76E8 2.74E8

Laplacian PR%Y 175.835 281.067 261.442
T4 PR 3.008 4.163 3.698
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Fig. 3 Albedo images under multiple light sources
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Tab. 2 The quality evaluation value table for multi—light source

albedo images

N et A
BEFE R4
3 4 5 6
Brenner F%( 6.604E7 1.377E8  6.744E7  6.722E7
Laplacian FA%L 431.528 1325.848 434.624  433.024
S04 PR 4.852 4.921 5.155 4.860
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Fig. 4 The diagram of photometric stereo hardware system prototype
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Fig. 5 Schematic diagram of Gabor kernel function in 3 angles and

5 directions
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Fig. 6 Spectrogram of tangent half—peak amplitude response
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Tab. 3 Gabor function parameter table
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Fig. 7 Diagram of Gabor filter adjustment and kernel function
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Fig. 8 Four-light source photometric three-dimensional diagram
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Fig. 9 The comparison diagram for small defect feature enhancement
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Fig. 10 Two—dimensional scheme experiment diagram
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Tab. 4 Image quality evaluation table

IR [ Gabor JEWEE  —4iE EHE
Brenner 1.38E9 1.97E9 1.26E9 2.76E8
Laplacian 5.70E2 1.33E3 1.67E2  2.81E2
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