Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2016.17.12.482

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 17, No. 12 pp. 482-487, 2016

AP SRS T Akl A Ak 7)se] TEAE ogEl=

Anti-Reflection Coating Technology Based High Refractive Index Lens
with Ultra-Violet Rays Blocking Function
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Abstract Ultra-violet rays are very harmful to eye health care. The blocking of ultra-violet rays and a reduction of
optical reflection in the visible light range, which is to increase the share of transmitted light, and avoid the formation
of ghost images in imaging, are important for the applications of polymer eyeglasses lenses. In this study, the
high-refractive index polymer lenses, n=1.67, were fabricated by injection-molded method with the xylene diisocyanate
monomer, 2,3-bis-1-propanethiol monomer, and benzotriazol UV absorber (SEESORB 709) mixture. To reduce the
reflection of the polymer lens surfaces, multi-layer anti-reflection (AR) coatings were coated for both sides of the
polymer lens using an E-beam evaporation system. The optical properties of the UV blocking polymer lens were
characterized using a UV-visible spectrometer. The material properties of the thin films, which were composed AR
coating layers, refractive index, and surface roughness, were analyzed by ellipsometry and atomic force microscopy.
As a result, the fabricated polymer lens perfectly blocked ultra-violet rays below 395 nm with a blocking rate greater
than 99%.
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Fig. 1. Photographs of (a) loaded polymer lenses in the
rotating lens zig which ensures uniform deposition
during the E-beam evaporation and (b) inside of
the E-beam evaporation system.
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Fig. 2. Schematic diagram of the multi-layer anti- reflection
coating(ARC) structure.
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Fig. 3. AFM images which are analyzed with non-contact
mode of (a) SiO thin film surface and (b) ZrO,
thin film deposited by the E-beam
evaporation system on the Si wafer substrate
(Si\SiO2(300 nm)).
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Fig. 4. Thin film analysis results which are analyzed by
ellipsometry of (a) SiO; thin film and (b) ZrO,
thin film deposited by the E-beam evaporation
system on the Si wafer substrate (Si\SiO»(300
nm)).
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Fig. 5. Transmittance of the high refractive index lens,
n=1.67, with UV absorber and multi-layer ARC
(Anti-Reflection Coating). The blocking function
of the UV rays can be confirmed in inset of
transmittance.
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