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Automated Defect Classification System for Semiconductor Manufacturing Processes Using Deep Learning
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In semiconductor manufacturing processes, defect classification and monitoring using scanning electron microscope (SEM) images acquired in
the waferinspection process are essential for early detection of process abnormalities and improvement of production yield. However, conventional
defect classification systems depend on visual confirmation due to a lack of classification accuracy in these complex manufacturing processes.

The Toshiba Group has developed a defect classification system that can automatically classify each defect in SEM images with high classification
accuracy. To reduce deterioration of classification performance when reliable labeled data are lacking, this system utilizes two types of deep learning
methods: a weakly supervised learning method and a transfer learning method. We have conducted evaluation experiments using actual data at our
semiconductor manufacturing factory and confirmed that these methods achieve a higher classification accuracy rate than conventional methods
as well as a high classification accuracy rate even in the case of a limited number of reliable labeled data. We have also confirmed the effectiveness

of our system in terms of increasing the learning speed necessary for practical application.
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Overview of defect quality control
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Learning strategy of newly developed system
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Comparison of classification accuracy rates using actual data
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Relationship between number of learned data and classification
performance
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Early stopping of learning to speed up learning process
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