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Abstract

With the development of modern engineering technology to the direction of high precision, multi-
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function and integration, the demand for functionalization of complex surface materials is becom-
ing more and more urgent, which promotes the extension of micro-nano processing technology from
traditional plane processing to complex surface processing. In this paper, the mainstream prepara-
tion technologies of curved micro-nano structures are reviewed, including imprinting technology,
mask transfer lithography technology, electrohydrodynamic jet technology and laser processing tech-
nology. The principles, advantages, application scenarios and limitations of various technologies are
analyzed. At the same time, the applications of curved micro-nano structures in the fields of optics,
microelectronic devices, wetting control, biomedicine and oil-water separation are summarized, high-
lighting its core role in breaking through the performance of traditional devices. Finally, it points out
the challenges faced by the current surface micro-nano structure preparation technology in terms
of precision control and efficient manufacturing, and looks forward to achieving leapfrog develop-
ment through technology integration in the future. This paper provides a reference for researchers
and industrial practitioners in the related fields of curved micro-nano structures, and helps to pro-
mote the large-scale application of this technology in cutting-edge fields such as high-end manufac-
turing.
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Figure 1. Applications of various micro-nano structures in various fields
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Figure 2. Imprinting technology process flow diagram
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Figure 3. Mask transfer lithography
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Figure 4. Process flow diagram of electrohydrodynamic injection technology
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Figure 5. Femtosecond laser processing technology
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Table 1. Comparison of key indicators for mainstream preparation of curved micro-nano structures
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Figure 6. Multifunctionality of curved micro-nano structures in the optical field
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Figure 7. Application of curved surface micro/nano structures in microelectronic devices
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Figure 8. Application of curved surface micro-nano structures in the field of wetting control
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Figure 9. Application of curved surface micro/nano structures in biomedical field
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Figure 10. Application of curved surface micro-nano structure in the field of oil-water separation
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