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Development of Large-area Two-photon Stereolithography Process
for the Fabrication of Large Three-dimensional Microstructures

Tae-Woo Lim’, Yong Son®, Dong-Yol Yang’, Shin Wook Yi"*, Hong Jin Kong™* and Sang-Hu Park™”

ABSTRACT

Two-photon stereolithography is recognized as a promising process for the fabrication of three-dimensional (3D)
microstructures with 100 nm resolution. Generally, beam-scanning system has been used in the conventional process of
two-photon stereolithography, which is limited to the fabrication of micro-prototypes in small area of several tens
micrometers. For the applications to 3D high-functional micro-devices, the fabrication area of the process is required to
be enlarged. In this paper, large-area two-photon stereolithography (L-TPS) employing stage scanning system has been
developed. Continuous scanning method is suggested to improve the fabrication speed and parameter study is conducted.
An objective lens of high numerical aperture (N.A.) and high strength material were employed in this system. Through
this work, 3D microstructures of 600*600*100 um were fabricated.
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Fig. 1 (a) Schematic diagrams of the Galvano-mirror
scanning system and (b) the input data for the
test of fabricable area, and the SEM image of the
fabricated line pattern at the conditions of 40mW
laser power, 1ms exposure time. (c) Schematic
diagram of the piezo-stage scanning system
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Fig. 2 Schematic diagram of the developed large-area two
photon stereolithography apparatus. The system
consists of laser system part, positioning system
part, and control part

124

Fslaser

Isolator

Fig. 3 Laser system part (femto-second laser, isolator, A
/2 plate and optical shutter)

Table 1 Major components of the developed system and
their specification

Components Model & Specification Maker
fslaser Mai Tai (BOMHZ, 100fs, 780nm) | Spectra-physics
isolator B888-51 Electro-optic Tech
Shutter Optical scanner (6220H) Cambridge Tech
X,Y piezo stage P828.1 Pl
Z plezo stage P822.ZCL Pl
Objective lens x100 (NA 1.4), x10 (NA 0.7) Olympus
CCD camera x1000 Sony
Computer System | Pentium IV LGE
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Fig. 4 positioning system of the developed large-area
nano-stereolithography
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Fig. § Characteristics of (a) Galvano-mirror, (b) Piezo-
stage in voxel scanning method
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Fig. 7 Line patterns fabricated in the conditions of step
time and step distance (a) 10ms, 2 ym (b) 30 ms,
2~4 i, (¢} 10 ms, 0.3~2 wm, (d) 10 ms,
0.06~0.12 m. The laser power is 60 mW
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system
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