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Recently, studies are conducted to increase the yield of wafers in the semiconductor industry. Through this, efforts 
are made to increase the productivity and the efficiency of the products. Physical and chemical defects that occur 
during the semiconductor manufacturing process are collectively referred to as defects. In the non-repairable non-
memory semiconductor field, since defects are directly related to yield, defect control is essential. In the 
fabrication process, defect control is being studied by an automatic method, which is called Automatic Defect 
Classification (ADC). A classifies the scanning electron microscope (SEM) images of the wafer using algorithms 
such as Convolutional Neural Network (CNN). However, as semiconductor patterns become smaller, it becomes 
increasingly difficult to accurately detect defects. In addition, for performance enhancement, expensive SEM 
facility operation costs for image shooting and cost increase due to algorithm advancement occur. Therefore, we 
proposed the point cloud based representations learning for WPR (Wafer Pattern Recognition). The proposed 
method builds a high-performance pattern recognition model using point cloud based 3D representations of wafer 
images. The proposed method builds a high-performance pattern recognition model using 3D representations. If 
the wafer, which was used only as an existing 2D structure, is reconstructed into a 3D structure through 
representations learning, recognition performance can be secured with less physical and computational cost than 
before. Prior knowledge of 3D shapes is required for 3D perception of wafers, which are single 2D images. The 
proposed method generates a 3D object by 46,656 viewpoints fusion during the structure generator process. Next, 
pseudo-rendering is performed: approximating the graphics rendering operation using a point cloud. Finally, 
pattern recognition for defects is performed by using a simple 3D CNN structure. The proposed method was 
verified using the WM-811K dataset and the Simulated Analog Wafer Test dataset which is used as inspection data 
in the fabrication out process stage. Through experiments using two types of data, the 3D representations method 
was proven to be effective for defect WPR. It is expected that the semiconductor yield and quality can be improved 
by giving feedback to the ADC through the results of the proposed method in the fabrication out process stage. 
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Fig. 1 Architecture of the point cloud based representation learning model 
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