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Abstract

In this paper, a 3D printing only-dielectric wideband polarization rotating metasurface reflectarray
antenna is proposed. Firstly, a novel only-dielectric wideband polarization rotating reflectarray
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element is designed, which can be used to rotate polarization of the reflective wave by 90° relative
to that of the incident wave. The element and its mirror image can provide 0° and 180° phase shifts
with 1-bit phase quantization and more than 80% polarization conversion rates in the 28~40 GHz
band. Secondly, the reflectarray antenna uses a horn antenna as a feed source, and the array sur-
face is composed of the above 1-bit reflective only-dielectric polarization rotating element. Under
the irradiation of the feed, the reflection phase of the polarization rotating reflection surface is rea-
sonably designed to achieve high gain characteristics in a wide frequency band. Simulated results
show that the reflectarray achieves 33% 3 dB gain bandwidth with a peak gain of 26.2 dBi at 34 GHz.
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Figure 1. Diagram of the proposed only-dielectric wideband polarization ro-

tating metasurface reflectarray
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Figure 2. Configurations of wideband polarization rotating metasurface reflectarray antenna element
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Table 1. Parameter values of the reflectarray element (Units: mm)
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Figure 3. Reflective amplitudes at different frequencies with different values of parameters H; and H, at 0° phase shift
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Figure 4. Reflective amplitudes at different frequencies with different values of parameters a and b at 0° phase shift
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Figure 5. Reflective amplitudes and phases at different frequencies
of the wide band reflectarray element
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Figure 6. Structure of the feed antenna
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Figure 7. Simulated |S;4| and E-plane and H-Plane radiation patterns at 30 GHz of the feed antenna
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Figure 8. (a) Structure diagram of the proposed only-dielectric reflectarray and (b) the array phase distribution
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Figure 9. Simulated normalized radiation pattern of the proposed
reflectarray antenna at 28 GHz
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Figure 10. Simulated normalized radiation pattern of the proposed
reflectarray antenna at 30 GHz
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Figure 11. Simulated normalized radiation pattern of the proposed
reflectarray antenna at 35 GHz
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Figure 12. Simulated |Sy;|and gain of the reflectarray antenna
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