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Abstract — Experiments on etch processes of tungsten silicide thin film using SFy plasma were
conducted to investigate the effects of process parameters such as input power, pressure, interelect-
rode distance, and substrate temperature and Cl, addition on the etch characteristics including
etch rate, RIE Lag, and the anisotropy. As the input power increased, the etch rate and the RIE
Lag decreased. Maximum etch rate was obtained at 150 mtorr. As the pressure decreased, the
RIE Lag became smaller and the anisotropy increased. The decrease of the interelectrode distance
led to the increase of the etch rate, the improvement of the RIE Lag but the degradation of the
anisotropy. The increase of the substrate temperature resulted in the increase of etch rate but
the decrease of the RIE Lag and the anisotropy. The etch rate decreased but the RIE Lag and
the anisotropy improved with the addition of Cl,.
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Fig. 1. Schematic diagram of reactive ion etching reactor.
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Fig. 2. Illustrative cross-sectional views of patterned
tungsten silicide wafter.
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Fig. 3. Diagram for definition of etching characteris-
tics (a) before etching, (b) after etching, and
(¢) RIE Lag phenomena.
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Table 1. Basic operating parameter values and range
of parameters examined for tungsten silicide
etching experiments

Parameter Basic Values Ranges
Power(W) 50 50~150
Pressure(mtorr) 200 100~400
Electrode Spacing(cm) 4 3~5
Temerature(C ) 20 0~80
Cl, Adding(%) 0 0~80
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Fig. 4. Effect of input power on etch rate for various
aspect ratios.
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Fig. 10. Effect of aspect ratio on anisotropy for va-
rious interelectrode distances.
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Table 2. Melting and boiling points of silicon halides
and tungsten halides
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Fig. 16. Effect of aspect ratio on anisotropy for va-
rious Cl; additions.
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