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Abstract: Three-dimensional (3D) microfabrication process using two- photon
polymerization (TPP) is developed to fabricate the curved microstructures in a
layer, which can be applied potentially to optical MEMS, nano/micro-devices,
eic. A 3D curved structure can be expressed using the same height-contours
that are defined by symbolic colors which consist of 14 colors. Then, the
designed bitmap figure is transformed into a multiexposure voxel matrix
(MVM). In this work, a multi-exposure voxel matrix scanning method is used
to generate various heights of voxels according to each laser exposure time
that is assigned to the symbolic colors. An objective lens with a numerical
aperture of 1.25 is employed to enlarge the variation of a voxel height in the
range of 1.2 to 6.4 um, which can be controlled easily using the various
exposure time. Through this work, some 3D curved micro-shapes are fabricated
directly to demonstrate the usefulness of the process without a laminating
process that is generally required in a micro-stereolithography process.

Keywords: nano-stereolithography process, 3D micro-curved structures,
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Figure 1. Experimental results on the variation of voxel length dependent
on exposure time from 1 ms to 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.
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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 voxel
matrix scanning method with (a) a top view and (b) an inclined view.
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Figure 5. (a) A designed multi-colored bitmap figure and (b) a SEM
image of fabricated micro Jeju-island.
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