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Dependence of Surface Morphology of Transparent Hydrophobic
Anti-Reflective Coating
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Abstract The cover glass of mobile displays and photovoltaic cells needs a functional coating, such as an
anti-reflection and self-cleaning coating. Numerous studies have been conducted on the engineering application of
biomimetic functional surfaces, such as moth eye and lotus leaf Anti-reflection coantings of silica nanoparticles could
enhance the light transmittance. TiO, photocatalyst coatings have been applied to self-cleaning functional films. In
this study, transparent hydrophobic anti-reflective coatings consisting of thin layers of SiO./TiO» nanoparticles were
fabricated on a slide glass substrate by the sol-gel process and dip-coating process. The dependence of the surface
morphology of the functional coatings was investigated by the atomic force microscopy (AFM), contact angle
measurement, and UV-visible spectroscopy. It was found that the coating of TiO, nanoparticles exhibited a high
average transmittance comparable to that of the bare slide glass substrate in the visible light range. The bi-layered
functional coating of 7 nm SiO»/7 nm TiO, nanoparticles exhibits a transparent hydrophobic surface with acontact
angle of 110° and an improvement of the average transmittance of 2.3% compared to the bare slide glass substrate
in the visible light range.
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Fig. 1. Schematic diagram of transparent hydrophobic
surface of biomimetic, which is consisted with
the bi-layer coating of SiO»/TiO, nanoparticles.
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Fig. 2.

FE-SEM images of the SiO, nanoparticles with
the average diameter of (a) 7 nm, (b) 30 nm, (c)
100 nm, and (d) 150 nm, which were coated by
spin coating process at 4,000 rpm on cleaned
slide glass.
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Fig. 3.

(d

AFM images of the coating surface of bi-layer
Si0»/TiO, NPs with (a) 7nm SiO/7nm TiO,
NPs, (b) 30nm SiO»/7nm TiO, NPs, (¢) 100nm
SiO»/7nm TiO> NPs, and (d) 150nm SiO»/7nm
TiO> NPs, which were coated by dip-coating
process with a withdrawal speed of Imm/sec on
cleaned slide glass and analyzed with the
non-contact mode.
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Fig. 4. Contact Angle(CA) measurement images of the
coating surface of bi-layer SiO»/TiO, NPs with
(@) 7nm SiOy/7nm TiO, NPs, (b) 30nm
SiO»/7nm TiO, NPs, (¢) 100nm SiO,/7nm TiO»
NPs, and (d) 150nm SiO,/7nm TiO, NPs, which
were coated by dip-coating process with a
withdrawal speed of Imm/sec on cleaned slide
glass. The measured CA values are 110.3°,
110.7°, 110.4°, and 121.2°, respectively.
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Fig. 5. Transmittance curves of the bare slide glass,
TiO, NPs coating, SiO»/TiO, NPs bi-layer
coatings with a hydrophobic surface, which
were coated by dip-coating process on cleaned
slide glass.
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