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Abstract

A novel wideband metal-only folded reflectarray antenna (MFRA) based on sub-wavelength pola-
rization twister is presented in this paper. To improve the simplicity and lower the cost, this design
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focuses exclusively on an architecture with 1-Bit phase shifting. The MFRA consists of a metal-only
polarization grid (MPG), a wideband metal reflectarray based on sub-wavelength metal-only pola-
rization twister (MPT) and a wideband standard waveguide as the feed. First, a simple MPT ele-
ment is proposed, which operates two states for rotating polarization of the reflected wave with
respect to that of the incident wave. The proposed MPT element provides more than 80% polari-
zation rotating ratio within the whole band of 12~18 GHz. A wideband standard waveguide feed
operating at Ku-band is also used to illuminate the MFRA. Finally, based on the proposed MPT
element, a broadband MFRA is designed, fabricated and tested. The tested results demonstrate
that the MFRA obtains 20% 1-dB gain bandwidth. It has a peak gain of 22.5 dBi gain at 15 GHz. Al-
so, its maximum aperture efficiency is about 29%. Wideband and metal-only features of the MFRA
makes it has great potential application in satellite communication.
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Figure 1. Diagram of the proposed MFRA
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Figure 2. Configurations of the MFRA element. (a) Overall configuration; (b) Top view of the
element; (c) Side view of the element
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Figure 3. Configurations of the MPG element. (a) Overall configuration, (b) Top view of the element, and (c) Side view of
the element
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Figure 4. Reflective amplitudes and reflective phases versus frequency with two states for Bit 0 and Bit 1
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Figure 5. Reflective amplitudes and reflective phases versus frequency for bit 0 with different incident angles
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Figure 6. Transmission magnitude of two polarizations wave versus frequency with different incident angles
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Table 1. Parameter values of the MFRA element and the MPG unit (units: mm)
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Figure 7. Simulated results of the feed antenna. (a) |Sy;|, and (b) E-plane and H-Plane radiation patterns at 15 GHz
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Figure 9. Simulated and measured normalized radiation patterns of the proposed MFRA in (a) the xoz plane
at 13 GHz; (b) the yoz plane at 13 GHz; (¢) the xoz plane at 15 GHz; (d) the yoz plane at 15 GHz; (¢) the xoz
plane at 17 GHz; (f) the yoz plane at 17 GHz
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