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ABSTRACT

Process control plays an important role in a manufacturing system. The objective of
process control is to continuously compensate for disturbance in order to keep
measures of quality as nearly as possible equal to the target values for indefinite
periods of time. In recent years, the exponentially weighted moving average (EWMA)
controllers have been proven to be effective algorithms to control the semiconductor
manufacturing system. The performance of the EWMA controlled process is based on
setting the correct EWMA weight parameters. That is, an incorrect choosing of the
EWMA weight parameters will have the opposite effect on the controlled process
output.

Most related researches have focused on analyzing the optimal EWMA gains in the
static condition. Unfortunately,“a process environment is usually dynamic in a real
manufacturing world. In order t0 achieve a better performance in the dynamic system,
developing a method of on-linetuning of the . EWMA controller parameters is an
important issue.

As mentioned above, this study aims to develop dynamic tuning methods for
EWMA controllers. The performance of these methods will be evaluated. The main
objectives of this study are:

1. Develop a neural network (NN) based adaptive algorithm for the single EWMA
controller. The proposed controller was shown to be effective than the
Patel-Jenkins (2000) adaptive algorithm.

2. Develop a time-varying weights tuning strategy for the double-EWMA controller.
The relevant research has seldom been mentioned before. The proposed tuning
strategy was shown to possess better performance than the trade-off tuning

method that was proposed by Del Castillo (1999). Furthermore, a dynamic tuning



double EWMA controller under wear-out process will also be developed. The
proposed controller was shown to be able to provide the capability to dynamically
adjust control parameters in response to drifting disturbance changes.

The proposed dynamical controllers could update the EWMA gains automatically,
which would reduce the needs for operators to tune recipes in the process. Numerical
results showed that proposed methodologies possesses superior controlled output
performances compared to the previous works and are easy to implement. It is
recommended that when data from processing equipments or tools are available, the
proposed dynamical EWMA controllers should be used to perform the process

control.
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