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Study on the shape accuracy and curing characteristics of micro structures
fabricated using microstereolithography
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Table. 1 Characteristics of FA1260T

Beam
block

Manufacture SK Chemical Co.
Beam :
Bgander  § 0 mitor Appearance Clear, amber liquid
miror  E Z-stage
Density (g/mD 111
Varigble
illD D fiter Visty(3ZC)mPa.s 471
a1y
% g ng Reaction wavelength 410 ~ 450nm
@5@ STAGE-CONTROLLER
e Refractive index 1.488

Fig. 1 Schematic diagram of the experimental system
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Fig. 2 Variation of the cured depth with Fig. 3 Curtl distortion defined for
respect to laser power (F: scanning speed pm/s) a square structure

—112~



24 AEE 4 GD9 2ol Aejsten], 59L& Fig3ol deriuc.

C, (%)=——x100

L/2 3D

32 AfFdugd 9% L= 3F

Figdl@e =% dux7 3 w3 e 9Fq dFd AFAFeth Folof AL 25me 13
st #HolA 28e 1-3mWE 0.5mW4, o545 E 100-300um/s2 50um/s¥ F7FA71H A Fig.59h 2ol
A zs Gt} Figd@olA dolA 8o F7184E § 483 22 & & 3o Figdbe e
o e g "¥FS Jebd Aoy ojF&Ert FEFE F MIF] IYE & Utk Y
A F2E B4 =R et AT FojA Yo E5F, JJFEEI FEFF 2Pl A
= Z718HA A1 gty FREY B4l Frkete AHAA R ) HPFL EoE Aoz dddn

Fig.6& =BFouxo] B2 & W3F S el 7HF 2N LE8%02 ZFF o|g&=7t S718t
0 olRAFoZ BFE FolA Yo Traddh webd AF DY FEREL ¥ =FAYAA A4
E0% AL7FZE FHE AN 937 oldK o 4T =RV Fastd APl I
& B 5 U3 £53de F2EL =FNURAIE FESA ot 7B A FHE HF2L AA 4
Fig6olA 2zt slgivls 72EL ALEE MEHoZ AHAA ez en, oy AZF XY B
BolMe olgAe 4o Astd xFAel golU AEV L FREE AAHEESE AGF9
W RPol @ MFE dodA Aok

33 PA 3 AAT=E =¥

Aol 28 W olF&x ool mAT= e A, HolA { olFAE H =FEA T P
ATE FYstAod, AT AT E F3 F2FPE o] vo|FRTRE A= N FERALUE F
< AT S ok Zol HYHAT AR, AT dA WA HUY BV E AEsjol @
o EAEZ F2E AL H0T 249 AA, =FEME A 2d™e dolA ¥ 2AMEE
H3 Azt U, FAshbgo] ME F£AE ALY OAA, FREFEol AL FAE AHEU

—&—F=100 um/s, S=25 um ———P=3mW, S$=25um

70 el F=150 um /s, S= 25um 70| T P=2.5mW, $=25um
———P=2mW, S=25um

. A
g F2200 um/s, $= 25um Put SmW. 5225 i
60 - = 250 s= 60 =1.5mW, S$=25um |—— =
‘\ o F um/s, S= 25um —#—P=1mW, S$=25um
u .

50 | ~— F= 300 um/s, S=25um 50 v
® \ ® .
prgT} = 40 »
o N ; S . s
3 a _ - %0 : A
=3 e = X , /
3 \ - 3 o
O A 20 ; s
10 10 e
o 0
o0 ] s 5 25 5 s 50 100 150 200 250 300 350
laser power (mW) scan speed (um/s)
(@ (b)

Fig. 4 (a)Curl of the side of micro pyramids with respect to laser power, (b)Curl of the side of micro
pyramids with respect to scan speed

Fig. 5 Laser beam paths for the fabrication of a pyramid
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Fig. 6 Fabrication examples of pyramid structures at different conditions
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Fig. 7 Micro pyramid structures fabricated under the optimum conditions
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Fig. 8 Curing of a straight line in the Fig. 9 Ring structures fabricated by
photopolymer using Super IH process at P=3mW, Super IH Process

F=100um/s (@) beam path, (b) cured structure,
(c) magnified image of (b)

V. 2&

B AFGAE vlolazdzg el o] 72 Y=Y H vA 3 AdT=E =30 @
A7E FYSIYT FFAYEFFE A8t 94 F2EQ] IYYY=Y FFE F= 8UAEE 2¥
Hotow 1 F AA mlojaz FREL Assted Slol b AEA 819 oozt HAHA A
o BE F WEFE ARADH A3l Hristn IYALEE FEE] HAD HH AUy
g AAA 28 ALFAYE AHEEd 3 A mATRE 239 JHeAdE Bdsda, AA A%
FAY A8 A% HHS A7 Y, dE5FAY ATFE As) AEFAY l‘lib& TAMNE
< A% A9 AFE A WA} T Aoz YFU

-
u}l_l‘

IER

1. Katsumi Yamaguchi, “Micro-Machining using Photo-polymerization and Metal Jet Deposition,”
Micromechatronics and Human Science IEEE 1997. Proceedings of the 1997 International Symposium on,
pp. 33 -40, (1997)

2. A. 1 Stoller, “The Etching of Deep Vertical-Walled Patterns in Silicon,” RCA Rev., vol. 31, pp.
271-75, (1970)

3. S. Maruo, S. Kawata, “Two-Photon-Absorbed Near-Infrared Photo-polymerization for Three-
Dimensional Microfabrication,” Journal of MEMS, Volume 7 Issue: 4, pp. 411-415, Dec 1998

4. Shoji Maruo, Koji Ikuta, “Light-Driven MEMS made by high-speed two-photon
MicroStereoLithography,” Micro Electro Mechanical Systems, 2001. MEMS 2001. The 14th IEEE
International Conference on, pp.594-597 2001

5. Bertsch, A., Heimgartner, S., Cousseau, P., Renaud, P, “3-D Micromixer-Downscaling large scale
industrial static mixer,” Micro Electro Mechanical Systems, 2001. MEMS 2001. The 14th IEEE
International Conference on, pp.507-510, 2001

6. Koji lkuta, Shoji Maruo, and Syunsuke Kojima, “New micro stereo lithography for freely movable
3D micro structure-super IH process with submicron resolution,” Micro Electro Mechanical Systems,
1998. MEMS 98. Proceedings, The Eleventh Annual International Workshop on, pp. 290 -295, 1998

—115-



