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Abstract

Chemical Mechanical Polishing (CMP) is a very complex process and the process
involved many areas of studying [1]. They are Chemistry, Mechanics, Physics, etc.

The research of [1] explores the removal mechanism of the CMP process and it also
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derives the model of CMP process. It verified the accuracy of the CMP model in
experiment. However, the so called “Process Control” applying to the CMP process in
the semiconductor fabrication today uses the method of Run-to-Run process control
to control the “Remove Rate (RR)” or the ‘“Non-Uniformity (NU)” of the CMP
process.

The design of controller of our research is designed mainly from two papers
[2][3]. One of them is the “Zero Error Tracking” concept from paper [2] and the other
is the “Radial-Basis Function Based Fuzzy Neural Network” from paper [3]. From
the concept in paper [2], the error will converge to zero. On the other hand, the
“Radial-Basis Function Based Fuzzy Neural Network™ can predict the CMP process.
Combing both papers [2][3], we derive a new controller. It is called “Zero Error
Tracking Fuzzy Neural Network Controller”. In our research, the purpose of the
controller is to control the Remove Rate of CMP process. The “Fuzzy Neural
Network™ used in our research is not the same as that in paper [3]. In our research, the
input data does not need to be normalized between -1 and 1. In the simulation, we
compared the effectiveness between the traditional EWMA (Exponentially Weighted
Moving Average) Run-to-Run process controller and the one we designed. Finally we
confirm our simulation results by experiment in NDL (National Nano Device

Laboratories).
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