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Fabrication of anti-reflection thin film by using sol-gel hybrid solution
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Abstract Anti-reflection (AR) thin films were fabricated on a glass substrate by using an ultrasonic spray. Glycidoxypropyl
trimethoxysilane (GPTMS) and tetraethyl orthosilicate (TEOS) were used to synthesize a sol-gel hybrid coating solution.
The moving speed of spray nozzle was changed from 15~25 mm/s to control the coating thickness of AR thin film. As the
moving speed of spray nozzle increased, the thickness of AR thin film decreased from 138 nm to 86 nm. When the AR
thin film was fabricated by nozzle moving speed of 20 mm/s, the refractive index and thickness of AR thin film was
measured to be 1.31 and 104 nm, respectively. The average reflectance and transmittance of AR thin film coating glass was
measured to be 0.75 % and 94 %, respectively into the visible light range of 380~780 nm.
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Fig. 1. The synthesis process of anti-reflection thin film coating
solution.
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Fig. 2. FE-SEM images of AR thin film as a function of nozzle moving speed. (a) 15 mm/s, (b) 20 mm/s, (c) 25 mm/s.
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Fig. 3. AFM images of AR thin film as a function of nozzle moving speed. (a) 15 mm/s, (b) 20 mm/s, (c) 25 mm/s.
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Fig. 4. Reflectance of AR thin film coated on glass as a func-
tion of nozzle moving speed. (a) bare glass, (b) 15 mm/s, (c)
20 mm/s, (d) 25 mm/s.
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Fig. 5. Cross-sectional image of AR thin film coated by the
nozzle moving speed of 20 mm/s.
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Fig. 6. Transmittance of AR thin film coated on glass as a
function of nozzle moving speed. (a) bare glass, (b) 15 mm/s,
(c) 20 mm/s, (d) 25 mm/s.

Table 1
Properties of fabricated sample as a function of nozzle moving
speed

Nozzle moving speed Bare 15 20 25
(mm/s) glass

Transmittance (%) 90.9 928 940 934
Refractive index (at 632 nm)  1.54 132 131 132
Film thickness (nm) - 138 104 86
RMS (nm) - 19.7 233 324
Reflectance (%) - 093 075 1.04
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