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Fabrication of 3-Dimensional Microstructures
using Digital Micromirror Device

Jae Won Choi’, Young Myoung Ha®, Seok Hee Lee” and Kyung Hyun Choi”*

ABSTRACT

MEMS and LIGA technologies have been used for fabricating microstructures, but their shape is not 3D because of
difficulty for preparation of many masks. To fabricate 3D microstructures, microstereolithography technology based on
Digital Micromirror Device(DMD™!) was introduced. It has no need of masks and is capable of fabricating high aspect
ratio microstructures. In this technology, STL file is the standard format as the same of conventional rapid prototyping
system, and 3D parts are fabricated by layer-by-layer according to 2D section sliced from STL file. The UV light source
is illuminated to DMD which makes bitmap images of 2D section, and they are transferred and focused on resin surface.
In this paper, we addressed optical design of microstereolithography system in consideration of light path according to
DMD operation and image-forming on the resin surface using optical design program. To verify the performance of
implemented microstereolithography system, 3D microstructures with complexity and high aspect ratio were fabricated.
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Fig. 1 Schematic of scanning microstereolithography
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Table 1 Specification of Z stage
Model Acrotech ALS130-050
Travel Range 50mm
Resolution 0.1pm
Repeatability t 0.1ym
Position Accuracy + 03um
Maximum Speed 300mm/s
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