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Wireless Communications Based on Transmissive
Time—Domain Coding Metasurface
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(School of Information Science and Engineering, Southeast University, Nanjing, Jiangsu 210096, China)

Abstract: With the continuous growth of modern communication demands and the rapid development of RF technol-
ogies, metasurface-based wireless communication systems have emerged as one of the key technologies for next-generation
wireless communication and radar systems due to their remarkable advantages of lightweight design, high efficiency, and
low cost, attracting extensive attention from researchers worldwide. In this paper, we propose a wireless communication sys-
tem based on a 1 bit transmissive metasurface. Specifically, we designed a low-loss transmissive metasurface operating in
the 4.75~5.65 GHz frequency band, capable of achieving 180°phase modulation of transmitted electromagnetic waves. Fur-
thermore, the metasurface can realize 2 bit precise phase modulation by adjusting the time delay and duty cycle of control
signals. Based on this theoretical framework, we established an efficient QPSK (Quadrature Phase Shift Keying) wireless
communication system at 5 GHz. Experimental results demonstrate that the system successfully achieves high-quality
QPSK modulation and enables stable, accurate directional communication. These findings fully illustrate the superior perfor-
mance and application potential of time-domain coded transmissive metasurfaces in wireless communications, providing im-
portant theoretical foundations and technical support for the design and optimization of next-generation metasurface commu-
nication systems.
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