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Abstract

A broadband antenna loaded with short branches and a multilayer broadband antenna based on
hypersurface are proposed in this paper. The former increases the bandwidth of the antenna by
loading short-circuit branches on the microstrip feeder. In this paper, the antenna bandwidth is
expanded by loading short-circuit branches on the microstrip feeder. Under the condition of not
changing the plane size as much as possible, the antenna can obtain multi frequency characteris-
tics by loading a double-layer dielectric substrate covered with rectangular patches. The super
surface structure and metal reflector are loaded into the multi-layer structure antenna to further
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improve the bandwidth and gain of the antenna, and relatively reduce the plane size of the anten-
na, so as to achieve the miniaturization, multifrequency and broadband of the antenna.
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Figure 1. Microstrip slot antenna diagram
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Figure 2. Plan view of slot antenna loaded with stubs
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Figure 3. S11 diagram of loaded and unloaded branches
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Figure 4. Antenna pattern at 5.85 GHz
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Figure 5. Gain diagram of antenna
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Table 1. The parameter value table of the antenna

F 1 REMSHER

L W H Lf Wf Ls Ws H1 L2 L1
28 mm 28 mm 1 mm 19 mm 2.66 mm 18 mm 3.2mm 12 mm 5mm 8 mm
H2 H3 Hr Wr Lr Gl Lc Li Wi
3mm 25mm 1.6 mm 36 mm 36 mm 0.3 mm 5mm 3.67 mm 12 mm
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Figure 6. Diagram of a metasurface-based multilayer antenna
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Figure 7. The design process diagram of the antenna
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Figure 9. Gain diagram for antennas A, B, C, D
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Figure 10. Surface current distributions of the antenna at 5.67 GHz with the metasurface at 0° and 90° phase
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Figure 11. Surface current distributions of the antenna at 5.67 GHz with slot at 0° and 90° phase
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Figure 12. (a) E-plane pattern at 3.7 GHz; (b) H-plane pattern at 3.7 GHz
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Figure 13. (a) E-plane pattern at 4.75 GHz; (b) H-plane pattern at 4.75 GHz
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Figure 15. (a) E-plane pattern at 6.9 GHz; (b) H-plane pattern at 6.9 GHz
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Figure 16. S11 plot for different G1 values
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