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IEEE Transactions on Semiconductor Manufacturing, May 2020 , 72| 21-&
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Active Learning of Convolutional Neural Network
for Cost-Effective Water Map Pattern Classification

Jaewoong Shim™ , Seokho Kang™ , and Sungzoon Cho

Abstract—Wafer maps provide important information for
engineers for detecting root causes of failure in a semiconduc-
tor manufacturing process. Thus, there has been active research
into the automation of wafer map pattern classification. With
recent advances in deep learning, a convolutional neural network
(CNN) has yielded state-of-the-art performance in wafer map
pattern classification. Because a large amount of labeled training
data is required, experienced engineers need to annotate large
quantities of wafer maps manually which is costly. To construct
a well-performing CNN model with a lower labeling cost, we
propose a cost-effective wafer map pattern classification system
based on the active learning of a CNN. In the system, a CNN

Quality Analytics

The wafer map provides engineers with very important
information for root cause identification. Wafers with similar
spatial failure patterns are likely to have the same root cause in
the fabrication process. For example, if wafers with the same
wafer map pattern appear more frequently than a certain level
in a short period of time, engineers can take action, e.g... find-
ing a common fabrication facility or process for those wafers.
Therefore, wafer map pattern classification 1s an important task
for finding the cause of a failure, and provides clues to improve
the manufacturing quality.
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