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Abstract: To meet the demand for wideband reflection regulation in integrated sensing and com-
munication applications, this paper proposes a wideband coded metasurface design based on the
Pancharatnam-Berry (PB) phase to address the problems of limited polarization-conversion band-
width in reflective metasurfaces and the difficulty of simultaneously achieving beam manipulation
and scattering suppression. First, an M-shaped anisotropic reflective unit cell is designed, and
PB-phase modulation is realized by rotating the unit cell. On this basis, a 4 X 4 coding particle is
constructed and further extended into a 3-bit coding array to achieve controllable reconfiguration

of the reflected beam. Subsequently, full-wave electromagnetic simulations are performed to ana-
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lyze the reflection amplitude and phase responses, polarization conversion ratio (PCR), far-field
radiation patterns, and monostatic and bistatic radar cross-section (RCS) characteristics of the
proposed structure. The results show that the designed unit cell maintains a PCR higher than
90% over the frequency range of 14. 74 GHz to 30. 24 GHz, with a relative bandwidth exceeding
65%. In addition, the constructed coding array achieves significant RCS reduction over 10. 0 GHz
to 31.5 GHz, with a maximum reduction of about 20 dB. These results demonstrate that the pro-
posed scheme can simultaneously realize efficient wideband polarization conversion, reflected-
beam manipulation, and backscattering suppression over a wide frequency range, and can provide
a useful reference for reflective beamforming and echo-scattering regulation in integrated sensing
and communication systems.

Keywords: integrated sensing and communication; coded metasurface; Pancharatnam-Berry phase
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