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Polymer master fabrication for antireflection using low-temperature AAO process
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Abstract

A simple method for the fabrication of porous nano-master for antireflective surface is presented. In
conventional fabrication methods for antireflective surface, coating method with low refractive index has
usually been used. However, it is required to have high cost and long times for mass production. In this paper,
we suggested the fabrication method of antireflective surface by the hot embossing process using the porous
nano patterned master on silicon wafer fabricated by low-temperature anodic aluminum oxidation. Through
multi-AAO and etching processes, nano patterned master with high aspect ratio was fabricated at the large
area. Pore diameter and inter-pore distance are about 150nm and from 150 to 200nm. In order to replicate
anti-reflective structure, hot embossing process was performed by varying the processing parameters such as
temperature, pressure and embossing time etc. Finally, antireflective surface can be successfully obtained after
etching process to remove selectively silicon layer of AAO master.
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(e) nickel replica by electro-plating
Fig. 1 Fabrication of polymer master & nickel replica
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Fig. 2 Pore size w.r.t. concentration of oxalic acid
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Fig. 3 Schematic illustration of hot embossing process

Heat & Pressure

90 |
g 80
8 704
=
8
o 804 EMMA (TR)
T sl PMMA with nanopillar arrays (TR)
o8 FMMA (RE)
8 404 PMMA with nanopillar arrays (RE)
g
£ 0
=
g2
2
= 10

0 T T T T T T
400 450 500 550 600 650 700 750

Wavelength (i)
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