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Recently, there has been considerable interest in fabrication methods of
three-dimensional nano-periodic structures in a large area. Furthermore, there is also a need for a
highly flexible method that can fabricate complex periodic or locally aperiodic structures. To meet
these requirements, we propose a hologram-assisted and oblique incidence Talbot lithography. In
order to control the shape of the structure by the proposed method, it is necessary to perform
inverse calculation from the Talbot effect to incident light. In this project, we have developed two
type 3D lithography by using convolutional neural network enabled inverse calculation to incident
light of the diffraction grating from the light intensity distribution of the Talbot effect. The
phase and intensity distribution of incident light can be predicted with high accuracy from the
target Talbot effect. This inverse calculation method is expected as a technique for fabricating
arbitrary complex periodic structures.
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