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Abstract: Three-dimensond (3D) microfarication process using two- photon
polymerization (TPP) is devel oped to fabricate the curved microstructuresin e
layer, which can be applied potentialy to opticd MEMS, nano/micro-devices,
etc. A 3D curved structure can be expressed using the same height-contours
that are defined by symbolic colors which consst of 14 colors. Then, the
designed bitmap figure is trandformed into a multi-exposure voxed matrix
(MVM). In thiswork, amulti-exposure voxel matrix scanning method is used
to generate various heights of voxels according to each laser exposure time
thet is assgned to the symbolic colors. An objective lens with a numerica
goerture of 1.25 is employed to enlarge the variation of a voxd height in the
range of 1.2 to 6.4 pm, which can be controlled eesily using the various
exposure time. Through thiswork, some 3D curved micro-shapes are fabricated
directly to demondgtrate the usefulness of the process without a lamingting
processthat is generaly required in amicro-stereolithography process.

K eywor ds: nano-stereolithography process, 3D micro-curved structures,
two-photon polymerization, multi-exposure voxel matrix.
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Figure 1. Experimenta results on the variation of voxel length dependent
on exposure time from 1 msto 50 ms under various laser power.
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Figure 2. The colors and their corresponding number used in the multi-
exposure voxel matrix.

2 2GS o8 ol YA Sl o vola 3 FUYY AL 419

Figure 2 25 Joke] AGMR)FE AlZete] 508 45
0|7} FolA == slo] 9= st Bl ()e] H$- b He o
£ /=S 39t ] 23k 14714 Moz wdE mEYAS
3lo] ohofet 3 FUFAAS Ao

J
=ity

o

il

31 '='II

2 ATl AR A dxlE ol 3R FFNES 5‘“&/\]?’]7]
3] o)BAF 4= A (photosensitizer) 0.1 Y%wt$} SCR500 |71
=3tste] ARgEIGIT ol Bt F AMA TPHUTRE 2,7- dlbromo-
9,9-diethylhexyl-9H-fluorene} diphenyl(4-vinylphenyl)amine®] Heck ¥t
gl olste] GRS

Y
.

078°]M2“4 L} 3

] ATk mEgh 80 fs Blo] A= S Hul o] @At F4 Fhd 4

2 740 nmell Al 954 GM o2 H7FE ) St 3 ~HERS
Mg A3 Ao 55 2 33 0= 3PS 4113 472 nmell A 47
UHERR e

32 HECE 3 JHIM M=

AT 3 FHFGE Do R AXsl] 918t Figure

] MNeFH oz vepd Y 3 28 A|2=HS 5330 3
o2 A8 HolAE 80 fs oJate] B2~ 5 Zh= Elelg-Algolo]
] ©] A (Ti-Sapphire mode-locked laser)o|™ #|o]A] W9 x, yF2] Aol
Zrte 27U (glavano mirron S o8-8t 2% Wkl i3l Aol
Fo|z 2~H o)X (piezodectric stage)= FFsIATE Bgk o)A W o]
onoff Al & 817] $13te] Ak EE ARE-3te] ARl 1 ms
FE7HA A8l

o] FAE ol&ste] ARl mE HAe] o] Zol7t & ¢

= Ho|AS o] g3sle] =A% G A4 AR 0.

iy

“ﬂl

Direction of
—> beam exposure

| Cover glass

Objective lens

Piezoelectric
stage

fs Laser
(Ti:sapphire)

Galvano
scanner

Figure 3. Schematic diagram of system setup and a multi-exposure voxel
scanning method.
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Figure 4. SEM images of a fabricated line using multi-exposure voxe
matrix scanning method with (&) atop view and (b) an inclined view.
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Figure 5. (@) A designed multi-colored bitmap figure and (b) a SEM
image of fabricated micro Jgu-idand.
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