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Wafer map preprocessing based on optimized DBSCAN clustering
algorithm

CHEN Shou-hongl’Q, YI Mu-lan?®, ZHANG Yu-xuan®, SHANG Yu-lingQ, YANG PinglJr

(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China; 2. School of Electronic
Engineering and Automation, Guilin University of Electronic Technology, Guilin 541004, China)

Abstract: The wafer map is obtained by testing each die in the wafer during semiconductor production for defects and
marking the defective die. The classification of the wafer map can provide a basis information for problems that occur
in the production process, thereby solving the problems and reducing the cost. Before classifying the wafer map, the
most important thing is feature extraction. In addition to having a certain spatial pattern, the wafer map also has a
lot of noise, which affects the process of feature extraction. When the traditional density-based spatial clustering of
applications with noise (DBSCAN) algorithm is used for filtering, it needs to manually determine the value of Eps and
MinPts parameters, and the selection of the parameters directly affects the accuracy of the clustering. Therefore, this
paper proposes a filtering method based on the optimized DBSCAN clustering algorithm to automatically determine the
parameters of the DBSCAN, which can solve the traditional drawbacks of manually parameters setting. This method
selects a comprehensive index of cluster intra-cluster density and inter-cluster density to evaluate the optimal parameters.
The experimental results show that the proposed algorithm can automatically and reasonably select better parameters and
has a good clustering effect, which is also very helpful for subsequent feature extraction and classification.

Keywords: wafer map; DBSCAN; automatic; clustering; density; filter
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