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Design of Omnidirectional Circularly PolarizedAntenna

ZHAO Donghe, HAN Guodong, LIU Guifeng
(54th Research Institute of CETC, Shijiazhuang 050081, China)

Abstract: Aiming at the problems of complex structure and large volume of traditional omnidirectional circularly polarized anten-
na. a new design method of omnidirectional circularly polarized antenna based on quadrifilarhelix structure was proposed. Omnidirec-
tional circularly polarized radiation was realized by a quadrifilarhelix structure with a long pitch of 1. 2 timescentral frequency wave-
length. A microstrip power phase-shifting integrated network was designed to achieve the same amplitude and the relative phase rela-
tions of the four spiral arms were 0°, 90°, 180° and 270 °. A simple structure is used to realize the radiation characteristic of omnidi-
rectional circular polarization. The design parameters of the antenna are calculated and optimized by simulation software, and the an-
tenna prototype is processed by laser direct writing 3D printing technology. The testing results were basically consistent with the cal-
culated results. And the fabricated antenna can provide the VSWR of less than 1. 6, the gain of greater than 1. 7 dB, the axial ratio of
less than 3 dB and the horizontal plane pattern variations of less than 1. 2 dB in the range of 2~ 2. 25 GHz. Besides, it has good omni-
directional radiation characteristics of circular polarization. The antenna has the characteristics of simple and compact structure, small
volume and easy engineering implementation. and has a very broad application prospect.

Keywords: omnidirectional antennas; circularly polarized antenna; quadrifilarhelix; phase shift power splitter
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