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Effect of Surface Roughness on Wettability of Diamond-Like
Carbon Thin Films
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ABSTRACT

Hydrogenated amorphous carbon (a-C:H) thin films were prepared on polished glass
slide substrates by capacitively coupled radio-frequency Plasma-Enhanced Chemical Vapor
Deposition (PECVD) system using methane with various hydrogen mixes as source gases.
The roughness of thin films were then analyzed by Atomic Force Microscope (AFM). The water
contact angles were 84.8 to 104.8 degrees. The water contact angle increases with increasing
film roughness, and does so clearly when the roughness is approximately higher than 250 nm.
The film with 342 nm roughness and 10.67 mdJ/m® surface energy shows the highest average

water contact angle at 104.8 degrees.
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*RT
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13W
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UYIV3Y (nm) (94717) (94711
0, S.D. 0, S.D.

aCH-1r 0.212 84.6 0.92 69.21 2.69
aCH-2r 342.20 104.8 1.00 71.78 | 3.12
aCH-3r 242.15 94.2 2.08 | 67.66 | 291
aCH-4r 99.25 88.2 1.16 | 67.58 | 2.16
aCH-5r 69.87 87.8 1.32 | 6899 | 2.05
aCH-6r 47.80 89.2 2.50 | 70.89 | 1.81
aCH-7r 27.12 88.8 1.70 69.27 1.59
aCH-8r 19.92 88.8 1.22 69.63 | 0.95
aCH-9r 13.36 88.8 1.26 68.08 | 2.07
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aCH-3r 242.15 3.62 18.56 22.18
aCH-4r 99.25 2.47 31.75 34.22
aCH-5r 69.87 3.12 29.06 32.18
aCH-6r 47.80 4.53 21.59 26.12
aCH-7r 27.12 3.45 26.2 29.65
aCH-8r 19.92 3.66 25.35 29.01
aCH-9r 13.36 2.82 29 31.82

M9ed 4 Awdenudsiresildunnuuuhassmmasansluiia
ﬁd;ﬂ ﬁ‘hméﬂ Surface Energy
ANNUFUIT (nm) (mJ/m’)
Polar Dispersive | Total

aCH-1r 0.212 10.14 24.09 34.23
aCH-2r 342.20 -4.25 109.68 105.42
aCH-3r 242.15 431 57.69 62.00
aCH-4r 99.25 6.14 33.99 40.13
aCH-5r 69.87 7.01 30.24 37.33
aCH-6r 47.80 6.74 29.29 36.03
aCH-7r 27.12 6.38 31.69 38.07
aCH-8r 19.92 6.55 30.92 37.47
aCH-9r 13.36 6.38 32.87 39.25
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