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A Study on the Silicon Etching Characteristics in ECR using SF,/Cl, Gas Mixtures
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Abstract

Etch characteristics of SF¢/Cl, electron cyclotron resonance(ECR) plasmas have been investigated.
Surface reaction of gas plasma with polysilicon was also analysed using x-ray photoelectron spectroscopy
(XPS). At the same time, the relationship between surface reaction and the etched profile of polysilicon
was examined using XPS. The etch rate of polysilicon and oxide increases with increasing flow rate of
SF; in the SFy/Cl, gas mixture, and its selectivity also increases. It was also found that as increasing
flow rate of SFg in the SF¢/Cl, gas mixture, the atomic% of chlorine detected at surface region decrease,
but F and S contents increase. At the same time, when the mixing ratio of SF; gas increases, the
anisotropy of etched polysilicon is sharply decreased in the 0% ~10% range of the SF; mixing ratio, but
is rarely varied in the range over 10%, in spite of the large variations in flow rates. It can be explained
that the bonding of S-Si due to SiS,(x<2) compound formed on the etched surface suppress the forma-
tion of Si~Cl and/or Si-F bonding in the silicon etching.
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Fig. 2. The SF; mixing ratio dependence of

polysilicon and oxide etching rate
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Table 1. Atomic % changes as a function of
SF; flow rate

SR/CLHSR)  Si c o F CI S
035 49.850 2.865 44835 1454 0.498 0.498
0.65 50.154 5427 42561 1.009 0.534 0315
0.90 55676 5704 36520 0.874 1.167 0.059
1.00 81812 3.557 10.903 0 3.728 0
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