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Fluorine-based inductively coupled plasma etching of ZnO film
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Abstract High density plasma etching of ZnO film was performed in CF/Ar and SFJ/Ar inductively coupled plasmas.
Maximum etch rates of ~1950 A/min and ~1400 A/min were obtained for 10CF,/5Ar and 10SFJ/5Ar ICP discharges,
respectively. The etched ZnO surfaces showed better RMS roughness values than the unetched control sample under most
of the conditions examined. In the 10CF,/5Ar ICP discharges, very high etch selectivities were obtained for ZnO over Ni
(max. 11) while Al showed etch selectivities in the range of 1.6~4.7 to ZnO.
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Fig. 1. ZnO etch rates as a function of ICP source power in
10CF,/5Ar and 10SF¢/5Ar ICP discharges (250W rf chuck
power, 5 mTorr).
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Fig. 2. ZnO etch rates as a function of rf chuck power in
25CF,/10Ar ICP discharges (400W or 700 W source powe,
5 mTorr).
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Fig. 3. AFM surface scans of ZnO films etched in 10SF/5Ar
ICP discharges (750 W source power, 5 mTorr).
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Fig. 4. Dependence of ZnO normalized etched surface roughness on source power (left) and rf chuck power (right) in 10CF,/5Ar
and 10SFy/5Ar ICP discharges (5 mTorr).
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Fig. 5. ZnO, Al and Ni etch rates as a function of rf chuck power in 10CF,/5Ar ICP discharges (400W or 700 W source power,
5mTorr).
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