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Abstract SF/O, inductively coupled plasmas were employed to texture S surface as a pretreatment for nanocrystaline
diamond film growth. It was found that the SF;/O, plasma texturing provided a very wide process window where normailzed
roughness values in the range of 2~16 could be obtained. Significantly improved nucleation densities of ~6.5x 10" cm *
compared to conventional mechanical abrasion were achieved after seeding for the textured S substrate.
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Si, 40SF/100,, ICP 800 W, 70 mTorr

o9
rf 100 W rf 150 W
rms 0.65 nm rms 0.37 nm

rf 200 W rf 250 W
rms 0.70 nm rms 0.93 nm
Fig. 1. AFM scan images of S textured with variation of rf chuck power in 40SF/100, ICP discharges (800 W source power,
70 mTorr).
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Fig. 2. Dependence of S etch rate and normalized textured surface roughness on rf chuck power in 40SF/100, ICP discharges
(800 W source power, 70 mTorr).
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Si, 40CF,/100,, ICP 800 W, 70 mTorr
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Fig. 3. AFM scan images of Si textured with variation of rf chuck power in 40CF,/100, ICP discharges (800 W source powe,
70 mTorr).
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Fig. 4. Dependence of Si etch rate and normalized textured surface roughness on rf chuck power in 40CF,/100, ICP discharges
(800 W source power, 70 mTorr).
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Fig. 5. AFM scan images of S textured with variation of process pressure in 18SF/90, ICP discharges (400 W source powe,
100 W rf chuck power).
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Fig. 6. Dependence of S etch rate and normalized textured surface roughness on process pressure in 18SF/90, ICP discharges
(400 W source power, 100 W rf chuck power).
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