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Abstract

This study aims to fabricate an off-axial aspherical reflective grating optical element (OAA-RGOE)
with micro-structures using integration of micro vibratile injection compression molding (MV-ICM)
process. The length and the width of the product is 4.8 mm, and the thickness is about 0.9 mm. One
side is an off-axis aspheric surface for controlling the forming parameters, and another side is an
integrated off-axis aspheric surface and periodic grating structures. The pitch of each grating structure
is about 2-4 um, and the average height of the micro-structure is about 0.46 um. Utilize the PZT
actuator vibratile the microstructure core assisted melt polymer into the microstructure during filling
stage. Effects of residual error (Peak to Valley, PV value) of the off-axial aspheric surface and groove
filling ratio (GFR) have been discussed. Experimental results show that the PV value of the OAA-
RGOE is reduced from 19.17 um to 16.05 um. By applying the MV-ICM, the GFR of sub-micron
structures in OAA-RGOE improves from 73.39% to 92.27%. Results of this study have verified the
sub-micron structured grating by the developed MV-ICM. Future applications can focus on aspheric
lens with sub-micron structures.

Keywords: Micro Vibratile Injection Compression Molding, Grating Element, Submicron-structured
Optical Element
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