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Development of micro-stereolithography system for the fabrication of three-
dimensional micro-structures

In Hwan Lee”, Yoon Hyung Cho", Dong-Woo Cho”” and Eungsug Lee™™

ABSTRACT

Micro-stereolithography is a newly proposed technology as a means that can fabricate a 3D micro-structure of free
form. It makes a 3D micro-structure by dividing the shape into many slices of relevant thickness along horizontal
surfaces, hardening each layer of slice with a focused laser beam, and stacking them up to a desired shape. In this
technology, differently from the conventional stereolithography, scale effect is dominant. To. realize micro-
stereolithography technology, we developed the micro-stereolithography apparatus which is composed of an Ar+ laser,
x-y-z stages, controllers, optical devices and scan path generation software. Related processes were developed, too.
Using the system, a number of micro-structures were successfully fabricated. Some of these samples are shown for
prove this system. Laser scan path generation algorithm and software considering photopolymer solidification
phenomena as well as given 3D model were developed. Sample fabrication of developed software shows relatively

high dimensional accuracy compared to the uncompensated result.

Key Words : micro-stereolithography("t°] 22 3 Zd), photopolymer (& 7334 54), UV laser (At #o]
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Stacking up

Fig. 1 Fabrication process of stereolithography by
stacking up the sliced cross-sections.
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Fig. 2 Schematic drawing of the developed micro-
stereolithography apparatus.

olA W] WwrAE vEv] Hsl 3 wig W x4
Ul(beam expanden)E o] &3t 2o {JAIHE @
o]z Wo] 7t¢-2 BAEL F/HANRAT A (1)E ol
3 AdE 2FEAAANY golA W9 7~
BB(W, e )= & 6.7 im0

_ S

Omin R

=
T
o

M

npela g F z¥AM H¥HE FEEY 2
e F A m~F om AEY A7E 7HAH
gebA ALEEE dolA e AYE RHF = U8
7 ek A7INE ol HEtd 2 /e ND ¥
Ei(neutral density filter) & ©]8-3t%th ¥ =X ¥
(beam splitter) I F o1 A W& F2AE 48
& 3k k. AR B 2ZEHY R/l
HlE 50/50 o},

vlo]32 ¥ ZYME dHE T30l 4¥
ste] gol g e Wye] ojgd. ou &A
AEE ot FEL 2 o 95 FE HF
g 5 IS F A FA LM F3Fole 7
Aol & 1A glojof k. EF Ao
EF g FoE A¥e FRE| &3t &4
g & ofok @tk o] & 95 x-y-z &H 0}
of nAE ¥ AN FA WA ZiARE F
&g 5 EF & F= A olH(elevator)E 2
A &Rt djdlolge] FAd 71AR Sde
A e F2E A H2, 4¥FTAH £



Fig. 3 Photograph of developed micro-stereolithography
apparatus.
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Fig. 5 Mini-wine glass.
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Fig. 6 SEM photograph of fabricated micro-wine glass.
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Fig. 7 Geometries of the laser beam path(scanning width
and scanning length) and solidified shape
(solidified width and solidified length).

Table 1 Experimental conditions for the solidification
‘ length variation experiments.
| Laser Scanning speed Scanning Scanning
power (m/ ri inl; pitch length
() (4m) (¢m)
1 100 ~ 500
2 100 ~ 200
2 200~1000
Table 2 Experimental conditions for the solidification
width variation experiments..
Laser . Scanning Scanning
power Sca&x}z?ngl iil;eed pitch width
() (¢m) (pm)
1 100 ~ 1000
2 100 ~ 200
2 200 ~ 1000
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Fig. 10 Laser scanning path generation algorithm
considering photopolymer solidification.
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