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Abstract
Modern semiconductor manufacturing line contains hundreds of sequential processes. The operation of each of these processes is carrier out on expensive equipment, which is armed with numerous sensors capable of providing signals collected at sampling intervals of seconds during each processing run. The series of data points obtained in a batch run is known as a profile. Conventionally, multi-way principal component analysis (MPCA) is used to analyze such data to detect and classify faults. However, actual implementation of such an approach is not straight-forward because the data contain large fluctuations due to on-off recipe actions at some profile points, long term trends due to tool aging and short-term effects due to first-wafer in a lot cycle. It is necessary that such variations shall be properly accounted for before actual faults can be detected. In this article, we provide a systematic method to address this problem. First, a multi-step etching process is used to explain the motivation of this study. Then, we present the assumptions and parameter estimation procedure of our proposed model. By using the proposed model, we can successfully capture the above intrinsic trends. Moreover, by comparing our model results to those obtained using MPCA; we found that the long-term aging trends and first wafer effects were separated and less contaminated residuals were obtained because more weights were given to profile points in the steady state periods of each step.  Straightforward applications of MPCA will capture the direction of largest fluctuations, which is caused by on-off recipe actions.
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