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Abstract — Silicon trench etching has been carried out using a magnetically enhanced reactive ion etch-
ing system in HBr plasma containing He-O,, SiF. and CF,. The changes of etch rate and etch profile,
the degree of residue formation, and the change of surface chemical state were investigated as a function
of additive gas flow rate. A severe lateral etching was observed when pure HBr plasma was used to etch
the silicon, resulted in a pot shaped trench. When He-O,, SiF, additives were added to HBr plasma, the
lateral etching was almost eliminated and a better trench etch profile was obtained. The surface etched in
HBr/He-0,/SiF. plasma showed relatively low contamination and residue elements compared to the sur-
face etched in HBr/He-O./CF, plasma. In addition, the etching characteristics including low residue for-
mation and chemically clean etched surface were obtained by using HBr containing He-O, or SiF; ad-
ditive gases instead of CF, gas, which were confirmed by X-ray photoelectron spectroscopy (XPS), scan-
ning electron microscopy (SEM) and atomic force microscopy (AFM).
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Fig. 1. Experimental procedure of trench etch and analysis.
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Fig. 2. SEM photographs of trench etch profile before
oxide mask strip. (a) 100% HBr, (b) HBr/He-O,.
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Fig. 3. Variation of trench etch profile due to the ad-
ditional gas ratio. (a) HBi/SiF./CF, 6:3:1, (b) HBr/SiF,/
CF, 6:1:3.
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(a) HBr/He-O,/SiF,
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Fig. 4. Roughness of as-etched silicon surface shown by
AFM image. (a) HBr/ He-O./SiF,, (b) HB1/He-O./CF,.
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