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U-Shaped RFID Tag Antenna with Isotropic Radiation Characteristic
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Abstract

In this paper, we proposed a U-shaped RFID tag antenna with isotropic radiation characteristic for the stable
operation of RFID system. The proposed antenna is composed of a U-shaped half wavelength dipole and a rectangular-
shaped feed. In order to have good impedance matching with a tag chip, the commercial tag chip 1s attached to the
lower center of the feed. A gain deviation characteristic of the U-shaped tag antenna can be further improved by in-
serting a rectangular slit in the lower center of the U-shaped antenna body. On the condition of VSWR<2, the tag
antennas of two structures satisfy the Korea UHF RFID bandwidth and showed the gain deviation of less than 1.63
dB and 0.74 dB for without slit and with slit, respectively. On the condition of VSWR<5.8, the U-shaped tag antenna
showed the gain deviation of less than 3.8 dB and 1.2 dB for without slit and with slit, respectively.
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Table 1. The design parameters of the optimized tag

antenna.
L | EHelwE | &del U
AR M 7% (mm) 7% (mm)

L 32.0 32.0
L 76.0 76.5
L 14.5 13.0
Ly 14.6 14.0
Wi 4.0 4.0
W) 8.0 1.0
w3 2.3 8.0
Wy 2.0 2.0
g 24.0 24.0
o 10.0 6.0
g3 - 10.0 J

(a) €R°] gle B¢
(a) Without slit

(b) With slit

8 1. AQME U-¥E 9] RFID ©1 <tejve] 7
Fig. 1. The structure of the proposed U-shaped RFID
tag antenna.
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Fig. 2. Variation of impedance with respect to the
length(L3) of feed.
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Fig. 3. Variation of impedance with respect to the
width(L4) of feed.
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Fig. 4. Variation of impedance with respect to the
width(w,) of antenna body.
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Fig. 10. Current distribution of the optimized tag an-
tenna.
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Fig. 12. The 3D radiation pattern of the optimized
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