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Effective Graded Refractive-index Anti-Reflection Coating for High
Refractive-index Polymer Eyeglass Lens
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Abstract Increasing attention is being given to polymer eyeglass lenses with a high refractive index due
to their low weight compared to a glass lens and the increasing rate of high myopia. It is very important
to increase productivity and to reduce cost because the eyeglass lens market is a red ocean. In this
study, effective graded-refractive-index antireflection (AR) coating technology was investigated for a
high-refractive index polymer lens with n= 1.70 to increase productivity. The lens was fabricated by
injection molding method of thermal polymerization process. A conventional multi-layer AR coating with
seven layers and the graded-refractive-index AR coating with three layers were processed by E-beam
evaporation. The reflectance of the polymer eyeglass lens was characterized by UV-visible spectroscopy.
The graded refractive-index AR coating with three layers of SiO, (125 nm, n=1.485)/MgF, (25 nm,
n=1.380)/ITO (5 nm, n=1.174) exhibits average reflectance of 2.17% for wavelength of 400 nm to 800 nm
in the visible light range. This is superior to the average reflectance of 3.22% of the conventional
seven-layer AR coating. Also, the productivity of the AR-coated polymer eyeglass lens was increased due
to the decrease of the AR coating process to half. The graded refractive-index AR coating could be
applied to high-refractive-index polymer eyeglass lens manufacturing to increase productivity.
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Fig. 1. Schematic diagram of transmission and
reflection of light for normal glass and

AR(anti-reflection) coated glass[2]
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Fig. 2. Schematic diagram of AR coating technology
with various method[7-10]
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Fig. 3. Schematic diagram of the (a) multi-layer AR
coating structure, and (b) graded refractive-
index AR coating structure
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Fig. 4. Reflection spectra of polymer eyeglass lens

(n=1.70) without anti-reflection coating(ARC)
(bare), with ARC of multi-layer both side
coated(ML-BS), and with ARC of multi-layer
single side coated(ML-SS)
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Fig. 5. Reflection spectra of polymer eyeglass lens

(n=1.70) without ARC(bare), with ARC of
graded refractive-index both side coated(BS)
for different MgF, thickness(25 nm, 50 nm,
100 nm, respectively). Orange solid line is a
ARC of multi-layer both side coated(ML-BS)
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