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Wafer dicing lane edge detection and quality evaluation based on
improved gaussian fitting

Feng Yujiao Zhang Jing Zhao Wenhui

(School of Mechanical Engineering, Shenyang University of Technology, Shenyang 110870, China)

Wang Yongzai

Abstract: Chipping defects on wafer dicing lanes severely impair wafer dicing quality, creating an urgent need for high-

precision detection technology to support quality assessment. This paper proposes a sub-pixel edge detection method
based on Gaussian fitting. First, image quality is optimized, and dicing lane features are isolated through region of
interest (ROI) extraction. Second, accurate initial localization of pixel-level edges is achieved. Finally, edge points are
selected with the pixel-level edge point as the center; a sub-pixel edge detection algorithm based on Gaussian peak
position estimation is used to calculate sub-pixel coordinates via Gaussian integral curve fitting. Combined with random
sample consensus (RANSAC)

clustering, the identification and quantification of abnormal regions are completed. Experiments were conducted using

line fitting and density-based spatialclustering of applications with noise (DBSCAN)

white light interferometer measurements as the reference. Tests on 20 dicing lane samples show that the error range is
—1.92~3.73 pm. Compared with the Zernike moment sub-pixel algorithm, interpolation method, and traditional
Gaussian fitting algorithm, this method exhibits lower error and better stability, and can provide a reliable technical
solution for industrial batch detection.
Keywords: sub-pixel edge detection; Gaussian fitting;dicing lane quality detection;chipping quantification
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Fig.1 System of visual measurement
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Fig. 2 Layout of the wafer surface

Fig. 3 Image of dicing path
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Fig.4 The gradient value of the pixel points
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Fig.5 Comparison of the pixel positions of the fitting points

and the original coordinate points positions
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Fig. 6 Localization of sub-pixel edges
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Fig. 7 The distances from each edge point to the fitted straight line
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Fig. 8 Marking of the fracture site
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Fig. 10 Image of the measurement area of the dicing path

captured by the white light interferometer
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Fig. 11 Core data screenshot of the width measurement of

the dicing channel in the white light interferometer
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