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Abstract

In this paper, alow-RCS antenna is designed based on the artificial magnetic conductor (AMC) struc-
ture and slot antenna theory. First, an AMC unit cell is designed according to the artificial magnetic
conductor theory, with a phase difference of (180° + 30°) between the two unit cells. The two types
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of AMC unit cells are arranged alternately in a chessboard configuration to construct an antenna
array. Under plane-wave excitation, the antenna array achieves monostatic RCS reduction of more
than 10 dB within 12.7~29.3 GHz, and its bistatic RCS is also reduced, with the incident wave split
into six lobes in different directions. Next, a slot antenna is designed to replace the central element
of the antenna array, forming a new array. After loading the AMC structure, the performance of the
slot antenna is improved to a certain extent. Meanwhile, the new antenna array realizes monostatic
RCS reduction of more than 6 dB in the range of 12.2~33.4 GHz and bistatic RCS reduction within a
certain angular range.
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Table 1. Antenna dimensions of AMC unit (mm)

= 1. AMC BB RZ&E#R T (mm)
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Figure 1. Structure of AMC unit cells: (a) AMC1; (b) AMC2
1. AMC 85T (a) AMC1; (b) AMC2
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Figure 2. Schematic diagram of RCS reduction principle
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Figure 3. Phase characteristics of unit cells: (a) Reflection phase; (b) Phase difference
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Figure 4. Low-RCS antenna array: (a) AMC unit; (b) Low RCS array
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Figure 5. Monostatic RCS
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Figure 6. 3-D bistatic RCS patterns: (a)~(c) PEC plate; (d)~(f) Proposed array
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Table 2. Dimensions of slot antenna (mm)
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Figure 7. Structure of slot antenna
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Figure 8. Low-RCS array loaded with slot antenna
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Figure 9. Reflection coefficient
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Figure 10. Antenna gain patterns
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Figure 11. Patch current distribution
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Figure 12. Monostatic RCS
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Figure 13. Bistatic RCS
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Table 3. Performance comparison between existing antennas and the designed AMC
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