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Abstract

In order to improve communication capacity and spectrum utilization, a design scheme of dual-
frequency and dual-mode vortex microstrip array antenna is proposed based on frequency divi-
sion multiplexing theory. The antenna is composed of circular microstrip patches with rectangular
grooves, and 8 arrays with the same structure are distributed in a concentric circle through the
feed network. The optimal structure of the antenna is determined and a real object is made by
combining 3D electromagnetic field simulation software modeling, optimization unit patch and
feed size. The results show that the microstrip array antenna has good impedance matching when
the center frequency is 7.3 GHz and 8.5 GHz respectively. At the same time, it is found that the
spiral electromagnetic waves generated by the array antenna at different resonance points rotate
in opposite directions. This design provides a design idea for dual-frequency microstrip array an-
tenna to generate different modes of vortex electromagnetic waves.
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Figure 1. Unit patch structure
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(a) Feeder network structure
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Figure 2. Structure of microstrip array antenna
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Table 1. Design parameters of circular microstrip array antenna (unit: mm)
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Figure 3. Influence of meander on current flow direction
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Figure 4. Optimization of array antenna return loss
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Figure 5. Electric field vector diagram of antenna at different resonance points
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(a) Electric field vector diagram of antenna at resonance point 7.3 GHz
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(b) Electric field vector diagram of antenna at resonance point 8.5 GHz
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Figure 6. EH plane directions of antennas at different resonance points
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Figure 8. Comparison results of echo loss simulation and actual measurement
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