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Transparent and flexible antenna with omnidirectional circular-polarization
reconfigurability for on-body communications

ZHU Wenjin' LIU Xiongying' FAN Yi*
(1. South China University of Technology, Guangzhou 510640, China; 2. Guangdong Polytechnic Normal University, Guangzhou
510665, China)

Abstract Aiming at the requirements of on-body communications and complex on-body application scenarios in
wireless body area network (WBAN), a transparent and flexible wearable antenna with omnidirectional circular
polarization (CP) is developed, based on the dielectric resonator (DR) loaded with an equivalent current loop. And, the
reconfiguration of CP is further implemented. Radiated electric field components of E, and E, are generated by the
TM,,; mode of the cylindrical DR and the loop current of the grounded L-shaped branches, respectively.
Omnidirectional CPs are realized when the two components are equal in magnitude but differ in phase by 90°. The
proposed antenna can be switched between left- and right-handed circularly polarized omnidirectional radiations
through mechanical rotation, with —10 dB impedance bandwidth covering the 5.8 GHz industrial, scientific, and medical
(ISM) band. The 3 dB axial ratio (AR) bandwidths at 5.8 GHz of two states are 10.9% and 10.8%, respectively. The DR
and grounded branches are constructed of polydimethylsiloxane (PDMS) and conductive mesh fabric, respectively. The
radiation efficiency of 59% and gain of 2.6 dBic are enabled, together with the advantages of comfort, transparency, and
concealment. Furthermore, the 3 dB AR beamwidth in the 8 = 50° plane achieves a full coverage of 360°. Antenna
prototypes were fabricated with the aid of 3D printing technology and the proposed design was verified through tests.
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Fig.1 Geometry of the reconfigurable antenna
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Tab.1 Structure parameters of the reconfigurable antenna

R, R, L W, H, H, @

25 mm 3 mm 17.5 mm 2 mm 9 mm 10 mm 45°
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Fig. 2 Electric field distributions at 5.8 GHz of the antenna in
state I
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Fig.3 Loop current distributions of the antenna in state I
when 1 =T/4
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Fig. 4 Simulation environments of the antenna
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Tab. 2 Electrical characteristics and thickness of tissues
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Fig.7 Reconfiguration mechanisms of the antenna
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Tab.3 Characteristics of antenna in two states
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Fig.9 Simulated gain and efficiency of the proposed antenna
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Fig. 10 Simulated gain radiation patterns of the antenna in state
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Tab.4 SAR of antenna in two states
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Fig. 20 Measured gain and radiation efficiency of the
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