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4. A DUAL POLARIZED RECTENNA AND ITS POLARIZATION
ANGLE CHARACTERISTICS

By
Yoshiyuki FUJINO, Masaharu FUJITA, and Nobuyuki KAYA

In a microwave power transmission system, transmission power may be doubled

easily by wusing a dual polarization system in which two orthogonal linear
polarizations are independently used for power transmission. The polarization axes of
the transmitting antenna and the rectenna can be aligned correctly between two fixed
points; however, when a rectenna is mounted on a moving vehicle, the angle between
the transmission polarization axis and the receiving polarization axis (polarization
angle) may vary due to the variation in the attitude of the vehicle. Also, the trans-
mission amplitudes of the vertical and horizontal polarization components may not be
the same. In this paper, the polarization angle dependence of the RF-DC conversion
efficiency of a dual polarization rectenna is studied experimentally and by computer
simulation. The computer simulation study is also carried out for dual polarization
transmission with an unbalanced amplitude situation. The transmission characteris-

tics of the dual polarization system are compared with those of a circular polarization

system to show the validity of using the dual polarization system.
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P, = Z_:IAm COS(4mx)+A0 .................. 05
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Rectifier Model 1 Model 2
Efficiency
Reduction[%]

Load
connection

Experiment
(method 1) 90|90 40|43 (107|127| 54 | 6.1

Experiment .
(method 2) 82|86 |39 |45 |86 (106 52 |55
Simulation | —~ | — [ -—|-— ] 78 | 84 | 49 | 54
efficiency
assumption | — | 45 |[— | 08 | — | 86 | ~—— | 25
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Load connection C: Common load.
| : Independent load.

Input power : 1.8 [W]

Maximum | Average | Maximum | Average

C | C | 6] [ C 1
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Maximum efficiency reduction
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Axial ratio of receiving antenna [dB]
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