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Fabrication of Polymer Master with High Aspect Ratio by Using
Anodic Aluminum Oxidation

J. T. Kwon, H. G. Shin, Y. H. Seo and B. H. Kim

Abstract

AAO(Anodic Aluminum Oxidation) method has been known that it is practically usefu! for the fabrication of nano-
structures and makes it possible to fabricate the highly ordered nano masters on large surface and even on the 2.5 or 3D
surface at low cost comparing to the expensive e-beam lithography or the conventional silicon processing. In this study,
by using the multi-step anodizing and etching processes, highly ordered nano patterned master with concave shapes was
fabricated. By varying the processing parameters, such as initial matter and chemical conditions; electrical and thermal
conditions; time scheduling; and so on, the size and the pitch of the nano pattern can be controlled. Consequently, various
alumina/aluminum nano structures can be easily available in any size and shape by optimized anodic oxidation in various
aqueous acids. In order to replicate nano patterned master, the resulting good filled uniform nano molded structure
through electro-forming process shows the validity of the fabricated nano pattern masters.
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Fig. 1 Fabrication process of the anodic aluminum
oxidation
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Fig. 3 (A) Surface of Aluminum sputter, (B) Surface of
1* AAO(0.04M oxalic acid, 90V, 2min at 4C), (C)
Result of AAO removal(Cromic acid 1.8wt% and
phosphoric acid 6wt%, 60min at 65 at 30C), (D) Surface
of 2™ AAO after pore widening treatment(0.1M
phosphoric acid, 120min at 30°C)
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Fig. 3 Image of hot embossing process system



Fig. 4 SEM image of polymer master. Hot embossing
condition, (A) 7kN at 119°C, (B) 7kN at 120 °C, (C) 7kN
at 130°C-TMAH, (D) 7kN at 140°C-TMAH
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