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Abstract: In the microwave frequency band, switches applied to reconfigurable metasurface units often have good
on-off performance, and can achieve 1-bit phase quantization characteristics with low loss and 180° phase difference. As
the frequency increases to the millimeter wave or terahertz band, the switching performance will degrade due to parasitic ef-
fects, which makes the design of reconfigurable metasurface units difficult. In this work, the equivalent model of the recon-
figurable metasurface unit is a microwave two-port network. By analyzing the impedance parameters and scattering param-
eters of the network, the transfer relationship between the unit reflection coefficient and the switching reflection coefficient
is pointed out. The proposed relationship is verified by simulation of different switches and unit structures in different fre-
quency bands. This work provides the upper limit of the performance of a 1-bit unit according to arbitrary switching param-
eters. The proposed design procedure can guide the design and optimization of terahertz reconfigurable metasurface ele-
ment.
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