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With a development of wireless communications, a DSRC (Dedicated Short Range Communication) applications are proposed for various applications like collision avoidance, traffic control, autonomous driving. Therefore, the reliability of DSRC is essential because the vehicle safety is directly affected by the communication reliability. In this paper, the MIMO (Multiple Input Multiple Output) antenna is proposed for the DSRC applications.
A patch antennas, which has many favorable characteristics like low-profile, planar structure, are widely used in various applications. A patch antenna also can be used in MIMO systems [1], because it has degenerate modes. A horizontal polarization can be easily generated by the patch antenna. However, it is hard to generate perpendicular polarization in same frequency. The monopole like characteristic mode, which generates the vertical polarization, has lower resonance frequency compared to the that of the resonant modes generating the horizontal polarization.
In this paper, the parallel plate is placed between a patch and a ground for the monopole mode. By using the parallel plate, the resonance frequency of monopole mode has increased to the resonance frequency of patch modes. Along with the two degenerate patch modes, the excited monopole mode generate tripolarization. As the three ports excite orthogonal characteristic mode, higher than 30 dB isolation is achieved. The simulated result shows that the proposed antenna has -10 dB impedance bandwidth from 5.8 to 6 GHz. The proposed antenna has a dimension of 24 x 24 x 3.14 mm3, which is a size of a conventional patch antenna. The proposed achieved tripolarization without increasing the conventional size of the patch antenna.
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Fig. 1. The reflection coefficient of the proposed tripolarization antenna.
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