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Plasma etching process
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Plasma-surface interaction
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Schematic diagram of surface interactions occurring at the material surface in a plasma environment?.
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Etching materials
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Experiment

* |CP power: 500-1500 W * Etchrate

* RF power: 100-300 W « Selectivity over covered
« Chamber pressure: 5-15 mTorr material

» (Gas composition: 20-80% BClIs and Ar » Etching profile
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Results

SEM images for
(a) 10um features
(b) Cross-sectional view of a

etched substrate

(c) Surface of 2 um features

(d) An unclear etch of SiO2

hard mask.
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(a) Main effect plot and (b) Pareto chart for etch rate with four factors.
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(a) Main effect plot and (b) Pareto chart for selectivity with four factors. JADELAIDE




Results
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Conclusion & Future work

Effects of four etching parameters are understood better.
Optimized etch rate of 96 nm/min was achieved.
Photolithography process still needs further optimization.

We plan to work on molecular dynamic simulation for a better understanding of plasma-

surface interaction.

Machine learning is a promising direction when the reaction mechanism is complicated.
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