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Abstract — Nano-wear behavior of amorphous carbon films was studied by Atomic Force Microscopy. The a-
C films are deposited on Si(100) substrate by DC magnetron sputtering method. The influences of different sur-
face roughness on the nano-wear are investigated. Nano-wear tests were carried out using a very sharp diamond
coated tip. Its spring constant was 1.6 N/m and radius of curvature was 110 nm. Normal force used in the wear
tests ranged O to 400 nN. It was found that surface depression occurred during scratching because of plastic
deformation and abrasive wear (cutting & ploughing). Wear depth increased linearly with normal force. Chang-
ing the surface roughness variables according to the bias pulse control, the less surface roughness decreased the
wear depth. The thickness did not affect the wear resistance.
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Table 1. Procedure for RCA cleaning
NH.OH + H,0: + H,O = 1:1:5
SC-1 Temp : 75~85°C Time : 15 min
DI water — DHF(5%) — DI Water
Hcl + HzOz + Hzo =1:1:5
Temp : 75~85°C Time : 15 min

SC-2
DI water — DHF(5%) — DI Water
— Dry(nitrogen gas)
L
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Fig. 1. SiO; layer thickness measurement by X-Ray
reflectometry.
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Fig. 2. Wetting angle exchanged by RCA cleaning.

1Y% o831t} skl AAERIS 93] XRRE ©]
g3l BRI OT(Fig. 1), FHo| B ¥ &7
(wetting angleyS- =7 (Fig. 2)3te] A543 3}l (Hydro-
phobicy§ =& ERlater 44+ A4S We
24 Akshte] AAZ Q8] A5 SiEdTo] o}
EQAUA} Yolxl A& &+ AAT

Journal of the KSTLE

997 - AYE - BT -

W

Intensity/a.u.

0 1000 2000 3000
Raman shifticm’™

Fig. 3. Raman spectrum of a-C films.
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Fig. 4. Diamond tip and AFM.
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Fig. 5. Review of general operating concepts.
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Table 2. Condition of wear tests
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Sample a-Cl a-C2 a-C3 a-C4
Thickness [nm] 230 150 220 175
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Fig. 6. Thickness exchanged by temp, bias volt, bias
pulse control but same time.
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Test type 3-5. Wear resistance
Eavironment aCliE A5 80 nNolSINE B dFo] o] %
Load 0~400 nN oA whHo] QAAT, FAEE 80 nNo| ol F-E
Scratch velocity 2.8 um/s S um/s
Scratch number 1 time 1 time Table 3. Surface roughness measurements by AFM
Scan rate 0.522 Hz 0.5Hz contact mode
Scratch area 2X2um 5x5um Sample a-Cl a-C2 a-C3 a-C4
Scan angle o 90° Surface roughness
Slow scan axis Enabled Enabled RMS [nm] * 22m 1135 199 4436
Sample line 512 512 SD 0082 0037 0207 0345
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Fig. 7. Wear depth depends on surface roughness but independences on thickness in a-C films.
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Fig. 9. AFM image of a-C films with normal force (400 nN).
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