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Sensitivity Enhancement of SiO, Plasma Etching Endpont Detection Using Modified Gaussian
Mixture Model
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In the plasma etching process, endpoint detection(EPD) is important that minimizes the overetching
damage of the underlying layer by stoppng the etching process at the appropriate moment. Several
multivariate analysis techniques, lke principal component analyss(tPCA) and K-means cluster
analysistKMC) have been developed to improve the sensitivity of optical emission signals for EPD. I
this study, Gaussian mixing model(GMM) was modified and implemented to determine the real-time
endpont of SiO, plasma etching using optical emission spectral analysis, compared with KMC. Optical

emission spectroscopy(OES) signals were collected from SiO, plasma etch processes and the
modified GMM was applied to the SiO, etch by relative area. The sensitivity of the OES signal was

mproved ~5.5 tmes with the modified GMVM. We also improved the senstivity with selected 60 peaks
and GMM analysis modified with 60 reactant-related peaks showed the enhancement of 40% mn the
sensitivity than that with 6144 full-spectral OES signals. This work demonstrated that the modified
GMM s an effective clustering technique for etching endpoint detection.
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