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Design of Unit Cell of Transmission-Type Metasurface by Filter Theory
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Abstract

Recently, applications of transmissive metasurfaces have been actively studied. Examples include refractive
transmission type metasurface plates (which transmit electromagnetic waves and alter their direction) and
metalenses. It is important for the transmissive metasurfaces to design unit cells. The phase characteristics required
for the unit cells in the metasurfaces is easily calculated using optical methods. The main issue in unit cell design is
to explore structures that can achieve low reflection, high transmission characteristics, and arbitrary phase design
under plane wave incidence. In this paper, we describe a method for designing unit cells based on filter theory. In
this theory, the reflection and transmission characteristics of each unit cell can be calculated using transfer functions
(see figure). We introduce an example in which the search for suitable unit cell structures was determined from the
perspective of equivalent circuits assumed from the transfer function.





