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Abstract Based on the characteristics of scanning beam interference lithography (SBIL), the dynamic exposure
model is established for the standing wave effect of the exposure in the photoresist layer. Based on the fast marching
method, the development model is established and the evolution rule of grating mask grooves is obtained. In order to
reduce the influence of the standing wave effect, a design method for the optimal thickness of anti-reflective coatings
(ARCs) is proposed. The simulation results show that the established exposure and development models can
effectively predict the groove profile of the grating masks, and optimize the thickness of ARCs simultaneously.
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Table 1 Simulation parameters

Parameter Content
Wavelength 355 nm
Incident angle 45°
Refractive index of air 1.0
Refractive index of photoresist 1.71-0.0181
Thickness of photoresist 400 nm
Refractive index of ARC 1.82-0.341

Refractive index of substrate 0.883-2.778i
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