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Fabrication of nano-structured PMMA substrates for the
improvement of the optical transmittance

Y. M. Park, H. G. Shin, B. H. Kim and Y. H. Seo

Abstract

This paper presents fabrication method of nano-structured PMMA substrates as well as evaluations of their optical
transmittance. For anti-reflective surface, surface coating method had been conventionally used. However, it requires high
cost, complicated process and post-processing times. In this study, we suggested the fabrication method of anti-reflective
surface by the hot embossing process. Using the nano patterned master fabricated by anodic aluminum oxidation process.
Anodic aluminum oxide(AAO) is widely used as templates or a molds for various applications such as carbon nano tube
(CNT), nano rod and nano dots. Anodic aluminum oxidation process provides highly ordered regular nano-structures on
the large area, while conventional pattering methods such as E-beam and FIB can fabricate arbitrary nano-structures on
small area. We fabricated a porous alumina hole array with various inter-pore distance and pore diameter. In order to
replicate nano-structures using alumina nano hole array patterns, we have carried out hot-embossing process with PMMA
substrates. Finally the nano-structured PMMA substrates were fabricated and their optical transmittances were measured
in order to evaluate the charateristivs of anti-reflection. Anti-reflective structure can be applied to various displays and
automobile components.
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Step 0: Pure sluminum
Schematic of AAD membrane

Step 3: 2" Anodizing

Step 4: Pore Widening

Fig.1 Fabrication procedure of alumina nano-hole-
array

Table 1 Fabrication condition of anedizing process

Fabrication | Electrolyte | Voltage Temp
process vl [°ci
1* anodizing 0.04M oxalic 160 -10
1.8wt%
chromic
AAQ removal EWi% - 65
phosphoric
2™ anodizing 0.04M oxalic 160 4~-10
o 5wt
Pore widening phosphoric - 35
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Fig.4 FE-SEM images of various replicated nano-
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10nm (d) D,;243+8nm , D,: pattern diameter in
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Fig.5 Comparison curves of the transmittance with
respect to the size of nano pattern on PMMA
substrate
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