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Run-to-Run Fault Detection of Reactive Ion Etching Using Support Vector Machine
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ABSTRACT

To address the importance of the process fault detection for productivity, support vector machines (SVMs) is employed to assist the
decision to determine process faults in real-time. The reactive ion etching (RIE) tool data acquired from a production line consist of 59
variables, and each of them consists of 10 data points per second. Principal component analysis (PCA) is first performed to accommodate for
real-time data processing by reducing the dimensionality of the data. SVMs for eleven steps of etching runs are established with data acquired
from baseline runs, and they are further verified with the data from controlled {acceptable) and perturbed (unacceptable) runs. Then, each
SVM is further utilized for the fault detection purpose utilizing control limits which is well understood in statistical process control chart.
Utilizing SVMs, fault detection of reactive ion etching process is demonstrated with zero false alarm rate of the controlled runs on a run to run
basis.
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Table 1. Description of 10 baseline runs, 3 control
runs, and 7 perturbed runs.

BL un Testing runs

BL-01 | TT-01 Unperturbed control run
BL-02 | TT-02 -0.5mT

BL-03 | TT-03 +0.5mT

BL-4 | TT-04 -1% MFC conversion shift
BL-05 | TT-05 +1% MFC conversion shift
BL-06 | TT-06 Source RF cable: loss simulation
BL-07 | TT-07 Unperturbed control run
BL-08 | TT-08 Bias RF Cable: power delivered
BL-09 | TT-09 Unperturbed control run
BL-10 | TT-10 Added chamber leak rate:1.3mT/m
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