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UHF 9% CP &3}o|¥ RFID 2|Y <t A
Design of a CP Spiral RFID Reader Antenna in UHF Band
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Abstract

In this paper, we propose a novel structure of a spiral antenna with a CP characteristic for RFID reader in UHF
band. Since the proposed antenna can be butlt by printing on a FR-4 substrate, it is appropriate for low-cost mass-
production. The antenna is designed to operate in UHF band of 860 ~960 MHz. The CP bandwidth is increased enough
to cover an overall UHF RFID band by using a spiral structure for the antenna arm. The matching bandwidth is
broadened by using a quarter-wave transformer between the feed and the antenna body. The proposed antenna has
advantages of its easy gain and pattern control with a small antenna size. The measured antenna performance shows
the matching bandwidth of 13%, the CP bandwidth of 23 %, and the gain of 6.5 dBi. This verifies that the proposed
antenna is appropriate for RFID antennas in UHF band.
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Fig. 1. The structure of the proposed antenna.
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Table 1. Design parameters for the antenna arm.

Wire Position (mm) Wire Position (mm)
number X Y number X Y
R —12.1 0.0 R —-36.9 0.0
R -13.1 13.1 Ris -24.8 24.8
R; 0.0 12.7 Ry 0.0 30.9
R4 16.3 16.3 Ry 29.7 29.7
R; 22.4 0.0 Ry 46.9 0.0
R¢ 8.6 8.6 Ry 215 | —21.5
R; 00 | —198 Ry; 0.0 24.8
Ry ~15.9 | —159 Rys -29.0 | —29.0
Ry ~20.6 0.0 Ras —44.6 0.0
Ry -17.5 | —17.5 Rz —46.6 46.6
Ry 0.0 17.7 Ry 0.0 56.5
Ri 209 209 Ry 423 42.3
Ri; 274 0.0 Ry 64.8 0.0
Ry 17.1 | —17.1 Ry 758 | —75.8
Ris 0.0 | -274 Ry 0.0 | —-702
Ry =225 | -225 a —85.1 0.0
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Fig. 2. Photo of the fabricated antenna.
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Table 2. Element values for the equivalent circuit.

Circuit 1 Circuit 2
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