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Abstract 
At present, mobile communication has entered the fifth generation, 5G. New applications and requirements have 
posed unprecedented challenges to the design of base stations and terminal antennas. On the one hand, the antennas 
need to work in a wide frequency range in order to satisfy the simultaneous operation of multiple communication 
systems of different generations. On the other hand, in order to reduce the space occupied by base-station antenna, 
multiple arrays need to have a common aperture, that is, they need to share one reflector plate and one antenna 
radome, and RF modules even need to be directly integrated into the antenna, therefore the antenna elements are 
required to be as small as possible. In fact, conventional broadband antennas either cannot meet the requirements or 
they are too large. Traditionally, the designs of compact broadband antennas are mainly based on full-wave 
simulation software and experimental adjustment, lack of the direction of theoretical foundation or mechanism. 
Based on the concept of the mode control from input impedance or characteristic mode, this talk proposes the 
broadband mechanism and design method of multi-mode compact antennas, in which the broadband antennas can 
be realized almost without increasing the antenna size. 
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