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In the current semiconductor manufacturing process, extreme ultraviolet (EUV) technology is
employed, and molybdenum (Mo) and silicon (Si) multilayer films are typically designed and used
as mirrors. We propose using a hybrid multilayer structure of cylindrical Mo and Si with air spaces
in each Si layer, referred to as multilayer cylindrical mirrors, which can be applied in the existing
semiconductor manufacturing process. This design increases the refractive index in each Si layer
and reduces the extinction coefficient, enhancing constructive interference within the multilayer
stack. According to numerical simulations using the finite-difference time-domain (FDTD) method,
the reflectivity of our proposed multilayer cylindrical mirrors can be increased from 74.5% in
traditional 40-cycle Mo/Si multilayers to 76.6%. Given that EUV lithography typically requires 8 to
12 mirrors, the design we propose in this study has the potential to serve as high-reflectivity mirrors
for EUV radiation, potentially increasing wafer throughput under the same EUV light source.
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