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Fabrication of Microstructure Array using the Projection
Microstereolithography System

Jae Won Choi’, Young Myoung Ha" and Seok Hee Lee”

ABSTRACT

Microstereolithography technology is similar to the conventional stereolithography process-and enables to fabricate a
complex 3D microstructure. This is divided into scanning and projection type according to aiming at precision and
fabrication speed. The scanning MSL fabricates each layer using position control of laser spot on the resin surface,
whereas the projection MSL fabricates one layer with one exposure using a mask. In the projection MSL, DMD used to
generate dynamic pattern consists of 1024x768 micromirrors which have 13.68um per side. The fabrication range and
resolution are determined by the field of view of the DMD and the magnification of the projection lens. If using the
projection lens with high power, very fine microstructures can be fabricated. In this paper, the projection MSL system
adapted to a large surface for array-type fabrication is presented. This system covers the meso range, which is defined as
the intermediate range between micro and macro, with a resolution of a few pm. The fabrication of array-type
microstructures has been demonstrated to verify the performance of implemented system.

Key Words : Array-type micro fabrication ("1 B e} ©|A] 7}3), Digital Micromirror Device (5] X vlo] 22 1]
2] 7], DMD), Microstereolithography (P}o] 22 328, MSL)
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Fig. 1 Schematic diagram of (a) scanning (b) projection
microstereolithography
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Fig. 2 Microstereolithography system for array-type
microstructures fabrication

LightGate

Lo e DMDY s L

Fig. 3 Path of light through LightGate

Fig. 4 Picture of X-Y stage
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Fig. 5 Overall process of array-type microstructure
fabrication
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Fig. 6 2D and 3D image for fabrication resolution
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Fig. 7 Fabricated Microstructure Array
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Table 1 Fabrication parameters and characteristics of
array-type microstructures

Model

Micro-glass Micro-fan
Parameters
Num. of Layer 300 50
Slicing Thickness Spum 10pum

Fabrication range 10mm x 10mm 11.5mmx11.5mm

Num. of row, col. 5x5 10x10

Intensity(mW/cm?) 56.4 56.4

Fabrication time 8.3 hrs 5.5 hrs
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