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Fabrication of Refractive/Diffractive Micro-Optical
Elements Using Micro-Compression Molding

S. Moon, S. Ahn and S. Kang

Abstract

Micromolding methods such as micro-injection molding ‘and micro-compression molding are most
suitable for mass production of plastic micro-optics with low cost. In this study, plastic micro-optical
components, such as refractive microlenses and diffractive optical elements(tDOEs) with various grating
patterns, were fabricated using micro-compression molding process. The mold inserts were made by
ultrapricision mechanical machining and silicon etching. A micro compression molding system was
designed and developed. Polymer powders were used as molded materials, Various defects found during
molding were analyzed, and the process was optimized experimentally by controlling the governing
process parameters such as histories of mold temperature and compression pressure. Micro lenses of
hemispherical shape with 250;m diameter were fabricated. The blazed and 4 stepped DOEs with 24um pitch
and 5um depth were also fabricated. Optical and geometrical properties of plastic molded parts were tested
by interferometric technique.

Key Words : Plastic Micro-Optical Component, Refractive Microlens, Diffractive Optical
Element, Micro Compression Molding, Interferometric Technique
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Fig. 1 Fabrication process of the silicon mold insert for
refractive micro-lens
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Fig. 2 Fabrication process of the silicon mold insert for
4 level DOE.

Fig. 3 SEM images of fabricated mold inserts for
refractive lens and 4 level DOE.
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Fig. 4 SEM image of Fabricated mold insert for blazed
DOE
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Fig. 6 various defects of molded micro lens: (a) slip,
(b) burst, and (c) shrinkage
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Fig. 7 SEM images of the molded refractive
/diffractive micro-optical elements
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Fig. 8 Comparison among ideal sphere profile, mold
insert profile and molded lens profile
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