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Design and simulation of single broadband anti-reflection layer on
silicon substrate by photonic crystals

Parisa Hosseinizadeh, Mohammad Malekmohammad

Physics department, Science faculty, Isfahan University

Abstract- One of the effective methods to reduce the reflection is surface structuring (such as moth-eye structures).
There are different techniques for designing structures, one of them is the use of the photonic crystals. In this way, a
single anti-reflection layer can be designed with controllable structure. This layer reduces the reflection in both
polarization, and large range of wavelength and incident angles. In this study, with the finite difference time domain
(FDTD) method a single anti-reflection layer on silicon substrate by two-dimensional photonic crystals in a spectral
range of 3-5 um with an average reflection about 1% and transmission about 99% was simulated. This silicon anti-
reflection layer is used in many optical and industrial systems, especially in the range of 3-5 um.

Keywords: FDTD, Moth-eye structure, Photonic crystals, Single anti-reflection layer
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