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Fabrication and analysis of optical micro-pyramid array-patterns
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Yeong-Eun Yoo, Hwi Kim™
(Received 1 August 2014; accepted 1 September 2014)

ABSTRACT

A transparent poly methyl methacrylate (PMMA) optical micro-pyramid array-pattern is designed and
fabricated using an injection modeling technique. The device’s optical characteristics are tested and analyzed
theoretically. In the optical pattern generated using the fabricated PMMA pattern, the components, due to not
only refraction but also diffraction, are observed simultaneously. Wave optic modeling and analysis reveals
that the energy ratio between the diffraction and refraction in the optical pattern are dependent on the critical
dimension of the optical pattern such that the refraction and diffraction tend to be directly and inversely

proportional to the pattern dimension, respectively.
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Fig. 3 Injection molding system(Sumitomo)
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Fig. 8 Optical analysis results of Zemax
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Fig. 9 Optical analysis results of wave

optic modeling
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Fig. 10 Relationship of pyramid structure scale and
the relative ratio of diffraction and

refraction effects
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