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CL/Ar inductively coupled plasma etching of V,0; thin film
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Abstract V,0; thin films were etched using Cl,/Ar inductively coupled plasmas, and the effects of plasma composition,
ICP source power, rf chuck power, and process pressure on the etch rate of V,Os thin films were investigated. As the Cl,
gas content in the Cl/Ar gas mixtures increased, the etch rate of V,Os thin films generally increased and the etch rate as
high as ~82.7 nm/min was obtained at the 66.7 Vol% condition. When the ICP source power increased, the etch rate
initially increased up to 500 W, but then decreased at higher power conditions due to the decrease in the removal
efficiency of the VCI, etch products. The V,0O5 etch rate continuously increased with increasing rf chuck power and
process pressure, and a maximum etch rate of ~112.4 nm/min was obtained at 20Cl,/10Ar, 500 W ICP source power,
250 W rf chuck power, and 5 mTorr condition.
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Fig. 1. V,0;s etch rate as a function of Cl, content in the Cl,/
Ar ICP discharges (500 W ICP source power, 150 W rf chuck
power, 5 mTorr).
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Fig. 2. V,0; etch rate as a function of ICP source power in the
20Cl,/10Ar ICP discharges (150 W rf chuck power, 5 mTorr).
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Fig. 3. V,0; etch rate as a function of rf chuck power in the
20Cl/10Ar ICP discharges (500 W ICP source power, 5 mTorr).
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Fig. 4. V,O; etch rate as a function of process pressure in the
20CL,/10Ar ICP discharges (500 W ICP source power, 150 W rf
chuck power).
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Fig. 5. AFM surface scans of V,Os films etched in 20CL/10Ar ICP discharges with different rf chuck powers (500 W ICP source
power, 5 mTorr).
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