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Abstract 

This talk mainly introduces the wideband patch antennas under multimode resonance, high-functionality patch 
antennas with loading of shorting pins, and wideband circularly-polarized (CP) patch antennas based on 
magnitude and phase synthesis method of filters. Firstly, by means of proper excitation and perturbation 
approaches, multiple radiation modes of a single patch antenna unit are moved together to form wide impedance 
bandwidth under low profile. In this research, slot coupled and differential feeding schemes are employed, 
while SIR structure and loadings of shorting pins and slots are utilized to allocate the resonant frequencies of 
TM10 and TM30 modes in proximity to each other, which significantly widening impedance bandwidth. 
Secondly, the loading effect of shorting pins is further developed to improve the impedance and radiation 
performance of patch antennas. On the one hand, the shorting effect of pins changes the distributions of current 
and electric field of patch antenna, which is used to achieve direct matching with high input impedance and 
maintain low cross-polarization. On the other hand, loading of shorting pins increases the resonant frequency 
of dominant mode of patch antenna, resulting in controllable electrical size of patch, thus achieving high gain 
and wide 3-dB axial-ratio beamwidth simultaneously. At last, by feeding the patch radiator with resonators, the 
antenna is equivalently regarded as bandpass filter networks, and wideband AR response can be obtained via 
synthesis method of filters. In this aspect, both magnitude and phase responses are simultaneously considered, 
and wideband CP patch antennas with two and three minima in the AR response are realized with the proposed 
method. 
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