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Abstract

A tunable circularly polarized (CP) patch antenna based on ferrite substrate is discussed in this
paper, for universal ultra-high-frequency (UHF) RF identification (RFID) applications. Such an-
tenna is composed of top dielectric layer printed with rectangular radiation patch, middle ferrite
layer, and bottom dielectric layer printed with ground plane. The ferrite layer under an applied dc
magnetic bias provides the CP radiation characteristic. Most importantly, ferrite layer can tune
arbitrarily the operating frequency band in a wide range covering all the worldwide operating
frequency bands of UHF RFID, by adjusting the dc magnetic bias. Theoretical analysis on the rea-
son to realize CP properties without perturbation for the radiation patch and the tunability of op-
erating frequency are firstly presented. Numerical results demonstrate that the proposed antenna,
can be arbitrarily operated from 840 to 960 MHz with a narrow impedance bandwidth of about 7
MHz, a tunable gain level ranged from -1.9 to 2.5 dBic, and a wide 3-dB AR beamwidth of 120° over
the impedance bandwidth.
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Table 1. The worldwide operating frequency ranges for the UHF RFID
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HA 952 MHz~955 MHz
;-3 865MHZz~867 MHz
W 908.5 MHz~910 MHz, 910 MHz~914 MHz
RIS 866 MHz~869 MHz
BRI 920 MHz~926 MHz
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Figure 1. The configuration of proposed tunable ferrite-based universal UHF RFID reader antenna.
The unit used in this figure is mm
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Figure 2. Simulated results of the proposed antenna. (a) VSWR, AR, and gain; (b) LHCP and
RHCP radiation patterns in the x-z plane and y-z plane at frequency of 910 MHz
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Figure 3. Simulated VSWR of the proposed antenna under different magnetic biases ranged
from (a) 330 to 500 Oe and (b) 550 to 700 Oe
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Table 2. The electrical characteristics of the proposed ferrite-based antenna under different dc magnetic biases

3 2. BREAERNESNIEREAEE THS RS R

330 838 None 40 -1.9 174/120 108/108
350 860 6 46 -1 171/131 106/106
400 890 7 53 0.5 175/142 108/108
450 910 7 53 1.2 177/146 105/105
500 925 7 49 16 183/147 107/107
550 935 7 44 1.9 184/147 105/105
600 945 7 39 2.2 187/147 106/106
700 960 7 31 25 190/145 104/104
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