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Fig. 1. Structure schematic of the unit cell for linear-to-
circular polarization converter: (a) Front view; (b) side

view; (c) stereogram.
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Table 1.  Parameters of linear-to-circular polariza-

tion converter.

ZH/mm Bl ZH/mm B
a 0.2417 Iy 1.5
b 0.48 hy 0.5
c 0.47 P 4.8
d 0.35 ] 0.81
e 0.68 Ty 1.1583
f 1.2 T3 1.87
g 0.8 w 0.018
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Fig. 2. Polarization conversion rate curves and reflection
phase difference curves of linear-to-circular polarization
converter in three states: (a) No.l state; (b) No.2 state;
(c) No.3 state.
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No. 1 state and in No. 3 state when using temperature
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Fig. 4. Surface current diagrams of the top resonant unit and the bottom reflector at different frequency points in three states,
respectively: (a) No.1 state at 15.03 GHz; (b) No.1 state at 21.3 GHz; (c) No.2 state at 32.5 GHz; (d) No.3 state at 10 GHz.
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(a) m = 0.71, 0.81, 0.91 mm; (b) r3 = 1.82, 1.87, 1.92 mm

Fig. 5. Axial ratio curves for parameters r; and ry at different values when other parameters remain unchanged: (a) r = 0.71, 0.81,

0.91 mm; (b) 5 = 1.82, 1.87, 1.92 mm.
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Abstract

In order to design a tunable linear-to-circular polarization converter in microwave band, an ultra-
broadband linear-to-circular polarization converter (LCPC) based on multiphysics regulation is proposed and
studied by combining solid state plasma and vanadium dioxide (VO,) in this article. By using the electric
control way to control the states of the solid plasma resonator, the solid state plasma can generate excitation
and non-excitation state. By using the temperature (T) control way to regulate the phase transition state of the
VO, resonator, the VO, can generate insulating and metallic state. The purpose of dynamic shift of the
proposed LCPC's operating band can be realized. The polarization conversion rate curve, reflection phase curve,
the axial ratio curve and the surface current diagram of the proposed LCPC are analyzed and simulated by the
full-wave simulation software HFSS and the effects of parameters r and r3 on the axial ratio are also discussed.
When none of all the solid plasma regions are excited and T < 68 ‘C | the presented LCPC is in No. 1
state. On the basis of No. 1 state, if all the solid state plasma are excited, the presented LCPC is in No. 2 state.
Similarly, on the basis of No. 1 state, the presented LCPC will be transformed to No. 3 state when T = 68 C.
The axial ratio band which is less than 3 dB (3 dB AR band) is 14.3-29.7 GHz (the relative bandwidth is 70%)
in No. 2 state. The 3 dB AR bands which are 14.4—-23.4 GHz and 28.6—-35.9 GHz (the relative bandwidths are
47.61% and 22.64%) show that the proposed LCPC has the ability to shift the working band to high frequency
range. When switching the LCPC to No. 3 state, the 3 dB AR bands which are 8.4-11.2 GHz and 18.7-29.5
GHz (the relative bandwidths are 28.57% and 44.81%) are shifted to low frequency region. Compared with
traditional LCPC, our design has the advantages of diverse control means, wide bandwidth, flexible design and
strong functionality. At the same time, this LCPC presents a new design method and idea for multiphysical
field regulated devices.

Keywords: linear-to-circular polarization converter, ultra-broadband, multiphysics, tunability
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