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Comprehensive Monitoring System for Yield Analysis Using Big Data in Semiconductor Manufacturing
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Yield analysis contributes to improvements in the productivity of semiconductor manufacturing through identification of the causes of
failures and provision of the appropriate countermeasures based on the results of product inspection and processing histories. However,
the large volumes of complicated data collected in each process require a long processing time, making it difficult to manually extract useful
information from raw data.

In order to resolve this issue, the Toshiba Group has developed a monitoring system for yield analysis in semiconductor manufacturing
that is capable of comprehensively visualizing a summary of failure occurrences and inferring candidates for failure-causing machines by
applying machine learning and data mining techniques to big data processing. This yield monitoring system automatically classifies dis-
tinctive types of wafer failures, thereby offering information on wafer failure maps and candidates for failure-causing machines. We have con-
ducted simulation experiments using actual data from our semiconductor manufacturing factory and confirmed that this system reduces

the average turnaround time of yield analysis from the conventional six hours to two hours.
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Automated classification of wafer failure maps by means of parallel
distributed clustering
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Extraction of candidates for failure-causing machines by means of
pattern extraction method
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Flow of identification of failure-causing machines
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Monitoring of recurrence of prior failures
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Results of experiments on performance of deep neural networks using
actual manufacturing data
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Example of wafer failure map pattern monitoring/failure-causing
machine identification display
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Example of prior failure recurrence monitoring display
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