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Abstract
Many semiconductor manufacturing processes have, by nature, multiple-input and multiple-output (MIMO) variables. For the first-order MIMO process with a linear drift, the double multivariate exponentially weighted moving average (double MEWMA) controller is a popular Run-to-Run (R2R) controller for adjusting the process mean to a desired target. These stability conditions strongly depend on the estimates of an initial input-output (I-O) predicted model in advance. However, the predicted model is typically constructed during the off-line stage, based on a set of random sample from process I-O variables and, therefore the sample size and the strength of linear relationship between I-O variables play major roles in determining the validation of these stability conditions. In this talk, by controlling a guaranteed probability of stability, the formula for an adequate sample size required to construct the predicted model is derived. A practical example is given to illustrate the proposed procedure. Finally, a sensitivity study is given to demonstrate the impacts of the covariance structure of I-O variables on the determination of sample size.
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