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Abstract

In this paper, the multi-frequency antenna is studied. A three-band microstrip antenna fed by a
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microstrip line is designed by loading a Koch-like fractal structure inside the rectangular ring an-
tenna. The relative bandwidth of the antenna is 16.3% at 2.232~2.624 GHz, 12.25% at 4.38~4.98 GHz
and 28.64% at 5.17~6.89 GHz respectively. The maximum gain of the antenna in the low-frequency
band is 2 dB and that in the medium and high-frequency band is about 4 dB. The design method
has the advantages of multi-frequency band, miniaturization, simple processing and low cost; the
physical processing and testing are carried out, and the test data are consistent with the theoreti-
cal data.
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Figure 1. Rectangular ring antenna
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Figure 2. S11 diagram of rectangular ring
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Figure 3. Structural plan of antenna. (a) Antenna radiation surface (b) An-
tenna ground
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Table 1. Basic parameters of antenna

1 REWERSY

L w W1 L1 H L2
42 mm 20 mm 3.2mm 16 mm 1.4 mm 25 mm
D1 D2 D3 J D W2
2.8 mm 1mm 1.2 mm 0.2 mm 2 mm 18 mm
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Figure 4. S11 diagram of antenna
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Figure 5. Effect of parameter D on antenna S11
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Figure 6. Effect of parameter D3 on antenna S11
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Figure 7. Surface current distribution of antenna. (a) 2.4 GHz current distribution diagram (b) 4.86 GHz current distribution
diagram (c) 5.89 GHz current distribution diagram
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Figure 8. E-plane and H-plane direction diagram of 2.4 GHz antenna. (a) E-plane pattern (b) H-plane pattern
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Figure 9. E-plane and H-plane direction diagram of 4.86 GHz antenna. (a) E-plane pattern (b) H-plane pattern
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Figure 10. E-plane and H-plane direction diagram of 5.89 GHz antenna. (a) E-plane pattern (b) H-plane pattern
10.5.89 GHz RZ EE H @ 5 EE. (2) EEmAEE (b)HEARE
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Figure 11. Physical object and test results. (a) Front view of antenna (b) Reverse view of antenna (c) Standing wave
ratio test result diagram (d) Comparison diagram of gain simulation test results
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