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ABSTRACT

A subregional slicing method (SSM) is proposed to increase the nanofabrication efficiency of a nano-stereolithography
(NSL) process based on two-photon polymerization (TPP). The NSL process can be used to fabricate 3D microstructures via
the accumulation of layers of uniform thickness; hence, the precision of the final 3D microstructure depends on the layer
thickness. The use of a uniform layer thickness means that, to fabricate a precise microstructure, a large number of thin slices
is inevitably required, leading to long processing times. In the SSM proposed here, however, the 3D microstructure is
divided into several subregions on the basis of the geometric slope, and then each of these subregions is uniformly sliced
with a layer thickness determined by the geometric slope characteristics of each subregion. Subregions with gentle slopes are
sliced with thin layer thicknesses, whereas subregions with steep slopes are sliced with thick layer thicknesses. Here, we
describe the procedure of the SSM based on TPP, and discuss the fabrication efficiency of the method through the fabrication

of a 3D microstructure.
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Fig. 1. Schematic diagram of the transforming process of
photon energy in two-photon polymerization.
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Fig. 2. Schematic diagram of nano-stereolithography
apparatus.
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Fig. 3 (a) Combined SEM image showing quarter parts of
the hemispheres fabricated using four slicing
thicknesses,  respectively,  under  fabrication
conditions of laser power 60 mW and exposure time
1 ms. Each line on the SEM image represents the
half of critical length, L./2, including the length of
failure zone and scabrous zone. (b) SEM images of
the fabricated hemispheres with various slicing
thicknesses from 30 nm to 200 nm (Inclined view).
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Fig. 4 Variation of the critical slope (6,) obtained under
the laser power of 60 mW and exposure time of 1
ms.
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Fig. 5 (a) Three types of sliced data: 56 layers of uniform
thickness 200 nm sliced using the uniform slicing method
(USM), 112 layers of uniform thickness 100 nm sliced
using the USM; and 63 layers sliced using the subregional
slicing method (SSM). (b) SEM images of fabricated
micro-jars using USM with 56 layers and SSM with 63
layers.
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