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Design of high power wide frequency ratio C/X dual -band
reflectarray antenna

Chen Rui,  Li Xiangqiang, Zhang Jianqiong, = Wang Qingfeng
(School of Physical Science and Technology, Southwest Jiaotong University, Chengdu 610031, China)

Abstract: To meet the research demand of high-power microwave system for wide frequency ratio dual-band
antenna, this paper proposes a high-power circularly polarized reflectarray antenna that can work in C/X dual-band.
The antenna unit adopts the form of substrate buried patch, and the patch part consists of an elliptical ring patch nested
with an elliptical patch in the inner to realize the radiation of low frequency (C-band) and high frequency (X-band)
respectively. This nested cell form enables the antenna to achieve a wide frequency ratio, at the same time, because the
cell has no abrupt structure and it is buried in the substrate to avoid the emergence of triple junction, it has a high
power capacity. The two patches of high and low frequency bands rotate around the axis to adjust the reflection phase,
which can meet the reflection phase adjustment of 360° on the basis of small reflection loss. Based on the above dual-
band radiation unit, design and optimization of a 20x20 rectangular grid reflectarray antenna with an aperture size of
400 mmx400 mm are made. While the antenna works at 4.3 GHz, the gain is 22.2 dBi, the aperture efficiency is
40.2%, and the power capacity is 10.4 MW in air condition. At 10.4 GHz, the antenna has a gain of 29.9 dBi, an
aperture efficiency of 40.5%, and a power capacity of 12.2 MW in air condition. the frequency ratio between high and
low working frequencies of the antenna reaches 2.4, and it has the characteristics of high efficiency and high power
capacity.

Key words:  high-power microwave, wide frequency ratio, dual-band, reflectarray antenna, elliptical ring patch
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Fig.3 Reflectarray unit model diagram
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Fig. 4 Reflectarray unit electric field simulation results for vertical polarization incidence
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Fig. 5 Reflectarray unit electric field simulation results for horizontal polarization incidence
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Fig. 6 Simulated phase response and amplitude response of reflectarray unit
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Fig. 7 Antenna farfield patterns and axial ratio diagram of high-power dual-band reflectarray antenna
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Fig. 8 Comparison between rotating single-band unit only and normal farfield patterns at p=90° cut
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Fig. 9 Electric field simulation results of the patch
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Fig. 10  Electric field simulation results of reflectarray surface
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