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ABSTRACT

The miniaturization technologies are perceived as potential key technologies of the future. They will bring about
completely different ways in which people and machines interact with the physical world. However, at the present time,
the primary technologies used for miniaturization are dependent on the microelectronic fabrication techniques. The
principal shortcomings associated with such techniques are related to the inability of to produce arbitrary three-
dimensional features not only in electronics but also in a wide range of metallic materials. In this paper, a ultramicro-
stereolithography system assisted with a femto-second laser was developed to fabricate the arbitrary three-dimensional
nano/micro-scaled features. In the developed process, a femto-second laser is projected according to CAD data on a
photosensitive monomer resin, it induces polymerization of the liquid resin. After the polymerization, a droplet of
ethano! is dropped to remove the liquid resin and then the polymerized nano-scaled features only remain. By a newly
developed process, miniature devices for an extremely wide range of applications would become a technologically
feasible reality. Some of nano/micro-scaled features as examples were fabricated to prove the usefulness of this study at
the fundamental stage.
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Fig. 1 One-photon absorption and two-photon absorption
generated by a focused laser beam. (a) Schematic
diagram of a focused laser beam, (b) total one-
photon absorption per transversal plane and (c)
total two-photon absorption per transversal plane,
that is calculated by integrating the squared
intensity over the plane'®,
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Fig. 2 (a) Schematic diagram and (b) photograph of a

developed ultramicro stereolithography system.

Table 1 Principal specification of an ultramicro
stereolithgraphy system.
ITEMS MODEL MAKER
fs Laser Mai Tai Spectra-Physics
Isolator BB8-51 Electro-Optic Tech
Galvano mirror Scanjet 2 Scanlab
Shutter 845HP Newport
Z-stage P-762.ZL PI
X/Y stage X/Y stage Namil
Objective lens 100X NA 1.2 China
Working plate Cover glass Fischer
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(C)]
Fig. 3 SEM images of sub-micro lines fabricated using
with
variation of laser power; (a) 13mW, (b) 15mW,
(c) 17mW, and (d) 20mW.

ultramicro  stereolithography  system
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Fig. 4 Minimum line width with the variation of laser
powers.
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(b
Fig. 5 SEM images of voxels in view of (2) top and (b)

inclined side.
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Fig. 6 Exposure time vs. voxel diameter curve.
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Fig. 7 (a) Schematic ascending-scan process and SEM
images of voxels (b) in case of ‘a’ and (c) ‘d’ in
Fig. 7(a).
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Fig. 8 SEM image of a square pattern using ultramicro-
stereolithography system.
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()
Fig. 9 SEM images of (a) round shape patterns and (b)
enlarged view.
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Fig. 10 SEM images of ‘KAIST logo’ in case of (a) 25

m and (b) 7 im length.
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