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Neural-Network-Based Process Control for the MIMO

Semiconductor Manufacturing Process
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123, University Rd., Sec. 3, Douliou, Yunlin 64002, Taiwan, R.O.C.

ABSTRACT

In the manufacturing process many disturbances exist which usually cause the process output to
draft or shift from the design output. In this research an on-line process prediction and control for
multiple-input and multiple-output (MIMO) systems, based on back-propagation neural networks, is
developed. A neural network predictor is designed to estimate the disturbed process outputs, and a
neural network controller is used to adjust the input parameters to reduce errors between the design
outputs and the estimated outputs. Moreover, a comparison of estimated performance between the
proposed neural network predictor and a Box-Jenkins predictor is also given. A simulation study
based on the chemical mechanical polishing process is used to verify the proposed controller. The
simulation results show that the proposed neural network controller can effectively reduce the
variance of output.
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