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High speed two-photon laser nanofabrication of
three-dimensional microstructures

DONG Xian-zi, DUAN Xuan-ming

(Laboratory of Organic NanoPhotonics, Technical Institute of Physics and
Chemistry, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: A high speed fabrication technique based on two-photon polymerization is proposed for fab-
ricating three-dimensional (3D) microstructures and its spatial fabrication resolution is also studied.
Based on the study of high speed scanning, a microfabrication system assembled a set of galvano mir-
rors and 1D PZT stage is established, and the jump and mark moving mode is used in this fabrication
system with line by line scanning mode for improving fabrication speed. Two different kind of struc-
tures(a microscaled swift horse and a log-pile photonic crystal) are fabricated in experiments. Experi-
mental results indicate that the fabrication speed can be improved 10 or 1 000 times than that method
based on point by point scanning mode. The experimental results also reveal that the spatial fabrica-
tion resolution can be improved efficiently with shortening the exposure time under a fixed laser pow-
er, and the highest spatial fabrication resolution is achieved as 50 nm,which is higher than the highest
resolution of 100 nm published in literatures. With high speed and excellent spatial resolution of fabri-
cation, this technique is a powerful tool for micro/nano parts used for photonic devices and MEMS,
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Fig.1 Two- photon polymerization laser nanofabri-

cation system
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Fig.2 Scanning modes used in fabrication systems
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Fig. 3 SEM image of microscale swift horse fabrica-
ted by high speed scan with 2D Galvono mir-
ror and 1D PZT stage within 20 min. The in-
set is the 3D model made by AUTOCAD

software
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Fig.4 SEM image of 3D log-pile photonic crystal
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(a) SEM image of lines formed with different scan-
ning speeds. the inset shows 50 nm resolution of
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