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ABSTRACT

Microstereolithography(MSL) has evolved from the stereolithography technique, and is also based on a
light-induced layer-stacking fabrication. Although integral MSL allows the manufacture of a complete layer by one
irradiation only, there is a problem related with shape precision due to the light-intensity distribution of focused
image. In this study, we developed the integral MSL apparatus using Digital Micromirror Device (DMD™, Texas
Instruments) as dynamic pattern generator. It is composed of Xenon-Mecury lamp, optical devices, pattern generator,
precision stage, controllers and the control program. Also, we have studied curing depth and width of photocurable
resin according to the change of exposure energy.
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Fig. 1 DMD and Micromirrors
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Fig. 2 Schematic diagram of integral MSL system
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(@) Curing width model (b) Curing depth model
3 Schematic diagram of model for curing
characteristics measurement
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Fig. 4 Picture of fabricated curing depth model

LEICA Micro- system Ltd.A}2] LEICA DFC 280<
ARgste] HAS Fsigion, uv =F olvA e}
A3t Zlo], 43} 9] AAE Fig. 5 2 Z =2 e
At

DMD #+9] 1 pixelo] =X E ol A=
Ho= oF 1.95me A7|E 7HAA Hr} AR

o

|

Curing Depth (um)

516

Hell =dals UV k& dlyXel w2k 43t
WEe Aaeln, 43 F3 7159 1A
7} avj 7} 2 v o] A3} oY 7} 46miem’ O &, o]
Al ghkake] Apol7h HASlS & AUnk
—mu— deal data
—e— measured data
400 - °
./
350 -
300 ./
5 250 /o/
g 200 P
g 150 .//.
3
100 /'
50 *
0 T T T T 1
0 50 100 150 200 250

Exposure Energy (mJ/cm2)

Fig. 5 Curing Width vs Exposure energy
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Fig. 7 Curing Height vs Exposure energy
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Fig. 8 Picture of fabricated micro-structures
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Table 1 Process conditions of each structure
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