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U- RFID 

U-Shaped Broadband RFID Tag Antenna with a Parasitic Element

이상운 조치현 이기근 추호성 박익모

Sangwoon Lee Chihyun Cho* Keekeun Lee Hosung Choo* Ikmo Park

요  약

UHF U- RFID 
. U- U-

, 
. VSWR<2 882 927 MHz 3.16 

dB , VSWR<5.8 857 958.5 MHz UHF 
, 5.07 dB . 

.

In this paper, we proposed a U-shaped broadband RFID tag antenna with a parasitic element operating at UHF band. 
The proposed tag antenna consists of a U-shaped half wavelength dipole antenna and an inverse U-shaped parasitic 
element inside the U-shaped dipole antenna. In order to have good impedance matching, the commercial tag chip is 
attached to the lower center of the rectangular shaped feed. On the condition of VSWR<2, the tag antenna had the 
measured bandwidth of 4.96 % from 882 to 927 MHz and showed the gain deviation of less than 3.16 dB. On the 
condition of VSWR<5.8, the tag antenna satisfies the worldwide UHF RFID bandwidth and is showed the gain 
deviation of less than 5.07 dB. The minimum gain deviation characteristic appears near the center of bandwidth which 
minimizes variation of gain deviation characteristic with respect to the frequency.

Key words : U-Shaped Antenna, U-Shaped Parasitic Element, Rectangular-Shaped Feed, Broadband, Stabile Gain
            Deviation, Near-Isotropic Radiation Pattern, RFID, Tag Antenna
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그림 1. 
Fig. 1. The structure of the proposed tag antenna. 
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(a) Input resistance

(b) 
(b) Input reactance

(c) 
(c) Return loss

그림 2. (L3) 

Fig. 2. Variation of antenna characteristic with respect 
to the length(L3) of the feed.
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(a) Input resistance

(b) 
(b) Input reactance

(c) 
(c) Return loss

그림 3. (w2) 

Fig. 3. Variation of antenna characteristic with respect 
to the width(w2) of the body.

그림 4. (g2) 

Fig. 4. Variation of antenna characteristic with respect 
to the gap(g2) between the body and the para-
sitic element.

그림 5. (g3) 

Fig. 5. Variation of antenna characteristic with respect 
to the gap(g3) between the body and the para-
sitic element.
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그림 6. 
Fig. 6. The return loss of the optimized tag antenna.

U- RFID 
L1=48 mm, L2=61.9 mm, L3=6.2 mm, L4=16.4 

mm, w1=4 mm, w2=4 mm, w3=1 mm, w4=10 mm, w5=1 
mm, w6=1 mm, g1=17 mm, g2=7.5 mm, g3=8 mm, 
g4=14.4 mm .
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그림 7. 
Fig. 7. The gain deviation of the optimized tag antenna.
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그림 8. 
Fig. 8. The gain of the optimized tag antenna.
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표 1. 
Table 1. Measured readable range of the antenna with

respect to the frequency.          (unit: m)

φ=0〬 φ=90〬 θ=90〬 
Maxi-
mum

Mini-
mum

Maxi-
mum

Mini-
mum

Maxi-
mum

Mini-
mum

880 MHz 8.66 6.13 8.29 6.34 9.41 6.22

910 MHz 10.29 8.09 8.74 6.59 9.08 8.97

940 MHz 9.72 6.73 9.15 7.80 8.97 8.00

그림 9. 
Fig. 9. The efficiency of the optimized tag antenna.

VSWR<5.8 1.26
0.41 dBi
.

9
. Wheeler Cap [14]
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. 
VSWR<2 88.6 % 

, VSWR<5.8 70.1 
% . 

10
. 

, 

(a) 880 MHz

(b) 910 MHz

(c) 940 MHz

그림 10. 
Fig. 10. The readable range of the optimized tag an-

tenna.



U- RFID 

81

Friis [13]

. 880 MHz 10.29 6.13 m, 
910 MHz 9.15 6.34 m, 940 MHz

9.41 6.05 m . 
1 . 

U- RFID 

. 

. 결  론

U-
RFID . 

U-
U-

. 

. 

UHF 860 MHz 960 MHz
, 

5.07 dB . 

. 
880 MHz 10.29 

6.13 m, 910 MHz 9.15 6.34 m, 940 
MHz 9.41 6.05 m

.
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