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Design of diamond-shaped wideband antenna
based on characteristic mode analysis

JI Fangzheng', JIANG Zhaoneng?, NIE Liying®, XUAN Xiaofeng'
(1. School of Microelectronics. Hefei University of Technology, Hefei 230601, China; 2. School of Computer Science and Information

Engineering, Hefei University of Technology, Hefei 230601, China)

Abstract: A kind of diamond-shaped metasurface antenna with simple structure is proposed through
characteristic mode analysisC(CCMA). The antenna is symmetrical along the Y-axis and composed of six
diamond-shaped patches and two modified diamond-shaped patches. The modified diamond-shaped an-
tenna enhances the required broadside radiation in the horizontal direction and weakens the current in-
tensity in the vertical direction. The electric field coupling slot is the feeding part and can be regarded
as a half-wave slot antenna introducing a new resonance point to increase the antenna bandwidth. The
antenna has a compact structure and the size is only 0. 60, X 0. 551, (1, is the free space wavelength
corresponding to the center frequency). The simulation results show that the antenna can achieve a
—10 dB bandwidth at 4. 5-6. 2 GHz, and a relative bandwidth of 31. 8%. The resonance points of the
high and low frequency centers are 4. 78 GHz and 5. 88 GHz, respectively. The radiation performance
of the antenna is good, and the gain is greater than 6 dB in the pattern bandwidth.
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