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Abstract

For the problem of antenna radar cross-section reduction, this paper uses N = 7 ring and square
ring AMC block to carry out 3 x 3 checkerboard combination, and designs an RCS reflection screen
with RCS reduction of more than -10 dB in a wide frequency range. The microstrip antenna
processed by the common RCS reduction profile technology is used as a reference antenna, and the
RCS reflection screen is loaded to make the RCS reduction and the RCS reduction to reach -10 dB
in the multi-scattering direction and the wider frequency band. In order to optimize the RCS re-
duction effect, based on this, a new method based on artificial magnetic conductor (AMC) for mi-
crostrip antenna RCS reduction is proposed. The paper designs the checkerboard AMC on the mi-
crostrip antenna, so that under the vertical illumination of the plane wave, the RCS of the micro-
strip antenna shrinks in a relatively wide frequency band; the RCS reduction is greatly improved,
generally at -10 dB~-30 dB; the operating bandwidth of the microstrip antenna is widened to
2.39~2.58 GHz, and the bandwidth is 190 MHz; the relative reference antenna operating band
processed by the ordinary form factor technology is 2.42~2.5 GHz, and the bandwidth is 80 MHz.
The bandwidth of the microstrip antenna after the AMC structure is increased by 237.5%. The mi-
crostrip antenna can achieve RCS reduction in the 2~14 GHz band (in-band and out-of-band) with
a slight increase in antenna gain.
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Figure 1. 3 x 3 checkerboard combination structure
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Figure 2. AMC block single station RCS of different sizes
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Figure 3. F =8 GHz, ¢ =0"-side RCS direction comparison chart
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Figure 4. Different frequencies, ¢ =0", RCS pattern
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Figure 5. AMC 3 x 3 checkerboard layout
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Figure 6. RCS reduction curve (IWaveTheta= 0°)
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Figure 7. RCS reduction curve for different incident wave angles
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Figure 8. Reference antenna structure: (a) Reference antenna top view; (b) Reference antenna top view
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Figure 9. Simulation comparison of loaded AMC structure antenna and reference antenna S;; parameters
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Figure 10. Comparison of the radiation pattern of the loaded AMC structure antenna and the common antenna: (a) XOZ
plane pattern; (b) YOZ plane pattern
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Figure 11. Comparison of single-station RCS with frequency change between loaded AMC antenna and reference antenna
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Figure 12. Reference antenna and loaded AMC antenna RCS three-dimensional map: (a) Reference antenna; (b) Load
AMC antenna
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